LOI NOI PAU

Gido trinh mon hoc " Mdy bom va Tram bom " dudc bién soan nhim phuc vu cho
nhu ciu hoc tap cta sinh vién nganh Xay dung Thuy Igi - Thiy dién cta Trudng Dai
hoc K thuat Da Néng.

Noi dung cta gido trinh dugc bién soan dua trén cd sé "Dé cuong mon hoc Mdy bom
va Tram bom " da dudc nha trudng phé duyét, ndi dung 75 tiét bai giang ly thuyét ( 5
hoc trinh ), bao gdm 13 chuong trong hai phan: Mdy bom va Tram bom. Khi bién soan
gido trinh nay, trudc tién chung t6i c6 ging theo sat ndi dung cta dé cuong da dugc
duyét d€ sinh vién d& déi chiéu gitia bai gidng va gido trinh khi hoc va ¢d dua thém mot
sé van dé mdy bom va tram bom c6 lién quan, bd sung nhiéu hinh v& véi mong muén
1am cho sinh vién d& hinh dung hon vé mdy bom va tram bom.

Véi mong muén c¢é mot tai liéu chinh thic viét riéng cho sinh vién nganh Thiy 16i -
Thiy dién cda trudng DHKTDN hoc va tham khéo, ching t6i da manh dang bién soan
gido trinh nay. Chic ring con nhiéu han ché nhung diu sao van 13 viéc nén lam. Mong
dudc ddng nghiép va anh chi em sinh vién gdp y dé gido trinh ngay mét tét hon lén.

Téc gia xin chan thanh cam on cac ban dong nghiép trong nhém Thuy dién - Tram
bom va Khoa Xay dung Thiy Lgi - Thiy Dién da dong gop y kién trong qua trinh bién
soan va phé duyét Gido trinh nay. Xin cdm on mét sé anh em gido vién trong trudng da
gitp dd thém tai liéu vé May bom va Pong co dién cho ching toi khi viét gido trinh.

Tac gia.
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TOM LUQC VE LICH SUPHAT TRIEN VA SUDUNG MAY BOM CAP VA THAO NUGC

Ngay tui thoi c6 xua, do diéu kién sdn xuft va doi séng doi hdi, con ngudi da biét
dung nhiing cong cu tho so nhu coong quay, xe dap nudc ..v.v.. d€ dua nudc 1én cac thiia
rudng c6 do cao chénh léch. Nhiing cong cu ndy van chuyén chat 16ng dudi 4p suét khi
quyén. Sau d6 ngudi ta da biét dung nhiing piténg don gian nhu dng thut lam bing tre
g8 dé chuyén nudc dudi ap suét du ...Cac mdy bom tho so hoat dong dudi tic dong cia
stc ngudi va stic kéo cliia dong vat do vay ning lic bom khong cao, hiéu suét thap.

Vao thé ky mét, hai trudc cong nguyén, ngusi Hy lap da sang ché ra pitong bing gd.
Téi thé ky 15, nha bac hoc ngudi Y 1a D. Franxi da dua ra nhiing khdi niém vé bom li
tam. Sang thé k¥ 16 lai xudt hién loai may bom ré to mdi. Cho dén thé ky17, mot nha
vat ly ngusi Phép ap dung nhiing nghién ctiu cta D. Franxi ché tao ra dugc mot may
bom li tam dau tién. Tuy nhién do chua cé nhiing dong co cé vong quay 16n kéo may
bom, nén ning luic bom nhd, do vay loai bom li tim van chua dugc phat trién, lic bdy
gid bom réto chiém vu thé trong cac loai bom.

Dén thé ky18, hai vién sy Nga la: Euler da dé xuat nhiing van dé ly luan cé lién quan
dén may thly luc va Zucopsky d& xuit ly luan vé co hoc chat 16ng, ké tii d6 viéc nghién
ctiu va ché tao may bom mdi ¢ co sé viing chic. Thai ky nay may hoi nudc ra doi ting
thém kha ning kéo mdy bom. Dau thé ky 20 cac dong co cé sé vong quay nhanh ra doi
thi may bom li tdm cang dugc phd bién rong rai va c6 hiéu suét cao, ning luc bom 16n

Ngay nay mdy bom dugc dung rat rong rai trong ddi song va cac nganh kinh t& qudc
dan. Trong cong nghiép, may bom dudc dung dé cung cdp nudc cho cac 1o cao, hAm md,
nha mdy... bom dau trong coéng nghiép khai tdc ddu md...Trong ky nghé ché tao may
bay, trong nha mdy dién nguyén tif ... déu dung may bom. Trong nong nghiép, mdy bom
dung dé bom nudc tudi va tiéu ung. Trong doi séng mdy bom dung cp nudc sach cho
nhu ciu 4n uéng cia con ngudi, gia suc ...

Hién nay da ra ddi clia nhiing mdy bom rat hién dai, c6 kha ning bom hang van m’
chét 16ng trong mot gid va cong suit dong co tiéu thu téi hang nghin kW. o) Nga da ché
tao dudc nhiing may bom cé luu lugng Q = 40 m?/s, cong suat dong co N = 14.300 kW
va ¢6 du an ché tao dong cd dién kéo may bom véi cong suat N = 200.000 kW.

O nudc ta, tt thoi Phép thudc da xdy duyng mot sé tram bom tudi nhd, 16n nhat 1a
tram bom & Son La ¢6 ning suat 38.000 m*/h, Iuu lugng m&i may bom Q = 3 m?/s. Sau
ngdy mién Béc gidi phong hang loat cac tram bom 16n nhé da dugc xay dung, trong dé
cdc tram bom 16n chi yéu phuc vu cho tudi tiéu. Chung ta da xay dugc nhiing tram bom
16n ¢6 ning lyc bom tii 65.000 dén 209.000 m’/h nhu Trinh X4, Linh Cam, C6 Dam,
Céc Thanh, Hifu Bi ..., luu lugng méi mdy bom da I3p dit dat dén 8,3 m’/s. Chung ta da
c6 mot s nha mdy ché tao bom nhu: Cong ty ché tao bom Hai Duong, Cong ty co khi
dién thiy 16i, Nha mdy co khi Duyén Hai ... san xuét mdy bom phuc vu cho dét nudc.

Trong su nghiép xay dung dt nudc phdn vinh, viéc ché tao cac may bom va xay
dung cdc tram bom & nudc ta s€ ngay cang thu dugc nhiing thanh tyu to 16n hon.
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Chuong I. KHAI NIEM CHUNG VE MAY BOM VA TRAM BOM
A. KHAI NIEM VE MAY BOM, PHAN LOAI MAY BOM

Mady bom la mét loai mdy thiy lyc, nhan ning lugng tii bén ngoai ( co ning, dién
ning, thiy ning ..vv.. ) va truyén ning lugng cho dong chit 16ng, nhd vay dua chit 16ng
1én mot do cao nhét dinh hodc dich chuyén chét 16ng theo hé théng dudng dng.

Ngudi ta chia mdy bom ra nhiéu loai dua vao nhiing dic diém nhu: nguyén ly tac
dong cla canh bom vao dong nudc, dang ning lugng lam chay mdy bom, két cdu may
bom, muc dich bom, loai chat 16ng cin bom ... Trong d6 thudng dung dic diém thi nhét
dé phan loai may bom; theo dic diém nay may bom dugc chia 1am hai nhém: Bom dong
hoc va Bom thé tich.

Bom déng hoc: Trong budng cong tac clia may bom dong hoc, chét 16ng duge nhan
ning lugng lién tyuc tli cdnh bom truyén cho nd subt tii ctia vao dén cifa ra ciia bom. Loai
may bom ndy gdm c6 nhiing bom sau :

Bom cdnh quat ( gdm bom: li tAm, hudng truc, canh chéo ): Trong loai mdy bom nay,
cdc canh quat gén trén banh xe cong tic ( BXCT ) sé truyén truc tiép ning lidng 1én
chét 16ng dé day chét 16ng dich chuyén. Loai bom nay thudng c¢6 luu lugng 16n, cot ap
thap ( trong bom nudc goi cu thé 1a cot nude ) va hiéu suét tuong ddi cao, do vay thudng
dugc dung trong néng nghiép va cdc nganh cip nudc khac;

Bom xodn: Chét 16ng qua cac ranh BXCT ctia mdy bom s& nhan dugc ning lugng dé
tao dong chdy xodn va dugc ddy khéi cia ra BXCT. Ngudi ta dung mdy bom nay chd
yéu trong cong tac hut nudc hé thdm, tiéu nudc, ctiu hda... ;

Bom tia: Dung mot dong tia chét 16ng hodc dong khi bén ngoai cé dong ning 16n
phun vao budng cong tic clia bom nhd vay hut va ddy chét 16ng. Loai bom nay bom
dudc luu lugng nhd, thudng dugce dung dé hut nude giéng va dung trong thi cong;

Bom rung: Co cdu cong tdc clia bom nay 1a pit tdng-van giao dong qua lai vdi ting
s6 cao gy nén tac dong rung co hoc 1én dong chét 16ng dé hut ddy chat 16ng. Loai bom
nay ¢6 luu lugng nhd, thudng dugc dung bom nudc giéng va giéng mo;

Bom khi khi ép: Loai bom nay nho tao hdn hgp khi va nude ¢d trong ligng riéng nhé
hon trong lugng riéng clia nude dé dang nudc cAn bom 1én cao. Loai bom nay thudng
dung d€ hut nudc ban hodc nudc giéng;

Bom miide va ( bom Taran ): Loi dung hién tudng nudc va thiy lyc dé dua nudc 1én
cao. Loai bom nay bom dudc luu lugng nhé, thudng dudc dung cip nudc cho ving nong
thon mién nui.

Bom thé tich: Nguyén ly 1am viéc cla loai bom nay 1a thay déi ¢6 chu ky thé tich
clia budng cong tac truyén ap luc hut ddy chat 1éng. Bom nay ¢6 nhiing loai sau:

Bom pit téng: Pit tong chuyén dong tinh tién qua lai ¢ chu ky trong budng cong tac
dé€ hut va ddy chat 16ng. Loai bom nay tao dugc ¢t 4p cao, luu lugng nhd nén trong
nong nghiép it dung, thuong dugc dung trong may moc cong nghiép;
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Bom ré to: Ding co cdu banh ring hodc banh vit, canh trugt dit 6 chu vi phin quay
clia bom dé ddy chat 16ng. Bom nay gdm cd: bom ring khia, bom pit tong quay, bom
tdm trugt, bom vit, bom pit tong quay, bom chan khong vong nudc ... Bom rd to c6 luu
luong nho thudng duge dung trong cong nghiép;

Ngoai ra con c6 rat nhiéu loai bom dong hoc va bom thé tich khac dugc st dung
trong thuc té sin xudt va doi séng, sinh vién ¢ thé tham khao trong cdc tai liéu vé may
bom dudc xuét ban trong va ngoai nudc. Trong gido trinh nay chung ta chi nghién ciju
loai mdy bom dugc dung phd bién cho bom nudc tudi tiéu trong thiy lgi, d6 1a cac loai
mady bom canh quat con cac bom khdc xin xem b sung & chucng VII .

B. CAC THONG SO NANG LUGNG CHINH VA VUNG SUDUNG BOM

Thong s6 ning lugng chinh ctia mdy bom la nhiing s6 liéu cht yéu biéu thi dic tinh
¢d ban clia may bom bao gdm: luu ludng Q, cot nudc H, cong suit N, sd vong quay n va
dd cao hut nudc cho phép h.... Nhiing thong sé nay nha mdy ché tao bom da ghi sin trén
nhan hiéu mdy. Sau day la nhiing thong s6 chinh:

I. Luu luigng Q

Luu lugng 1a thé tich khéi chét 16ng dugec mdy bom bom 1én trong mét don vi thdi
gian Q ( I/s, m*/s, m* h ). Thé tich ¢ thé 1a m’ hoc lit, con thdi gian ¢4 thé tinh 1a gidy
-thudng déi véi mdy bom 16n, hodc gid - thudng dung déi ddi véi may bom nhé hoic
thudng dung luu lugng cho toan tram.

II. Cot nuoe H

Cot nuide 1a ning lugng ma may bom truyén cho mot don vi khéi lugng chat 16ng qua
né. Ning lugng dé bing hiéu s6 ning lugng don vi clia chét 1ong & ctia ra va ciia vao clia
bom:

Hf\ pﬂ_p- H

'y
Fih
]

V1

Hinh 1 -1.

2_ 2
- V5 —V
H=P2P1. 2" "1 ., (1-1)
Y 29
Trong ( 1-1): p,, p, - ap sudt tuyét déi 6 cic diém dit thiét bi do;
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v, V, - tbc do nudc trong éng hut va éng day;
A =7, -7, khiZ, cao hon Z, thi AZ > 0, ngugc lai thi AZ <0.
Thiét bi do chan khong chi ra d6 cao chan khong H,, & 6ng huit, bdi vay tri s6 ctia nd 1a :
Hck: p_a_ﬂ- hO@:C m:p_a_Hck;
Y Y Y Y
Thiét bi do ap luc chi ra ap lyc du trong dng day:
H,="2 Papgs P2_p ,Pa
Y Y Y
Dat cdac gia trj trén vao cong thic (1-1)taco:
V22
— 2 "1
H_Hak+Hck+AZ+2— (1_2)
9
Cén hiéu ring khi dit ap ké thap hon chan khong ké thi gid tri Ah s& am. Tong ba
thanh phan H, + H, + AZ = H,, doc dudc tu ap k&, chan khong ké, biéu thi bing mét
cot nude va khodng cach thdng ding gitia céc diém dit dung cu do, H,, dudc goi 1a "cot
nudc ap ké clia may bom ". Téng cot nudec ma may bom cn phai san ra sé 1a:
v3-v2
H=H,+-2 1 (1-3)
29
Trong trudng hop éng hit va éng ddy c¢6 cung dudng kinh, nén v, = v,, thi cot nudc
toan phan clia bom bing cot nudc ap ké clia bom. Néu 4p suat trén bé mit chat 16ng &
hai bé 1a khac nhau thi mdy bom can phéi khic phuc hiéu sé ap sudt Ap = p, - p, va cac
t6n that thiy lyc trén 2 dng, khi d6 tong cot nudec mdy bom cin phdi san ra 1a:

H:hh+hd+htth+httd+p2y_p1 (1-4)

III. Cong suit N
Trén nhan hiéu may bom thudng ghi cong suit truc may bom. D6 1a cong suit dong
cd truyén cho tryc clia may bom N :
N=280H - kw) (1-5)

n 1a hiéu suit clia may bom.
Ngoai cong suit truc may bém con ¢é cong sudt thuc té may bom truyén cho chat
16ng d€ nang mot luu luong Q(m?/s) 1én mot dd cao H(m ) goi la cong suét hiiu ich N,; :
N, = 9,81QH, (KW) (1-6)
IV. Hiéu suit n (%)
M4dy bom nhan cong suét truc do dong co truyén téi N nhung mot phan cong suit
nay bi tiéu hao trong lic mdy bom chuyén van, phin con lai méi 1a cong suit truyén
truc tiép cho chat 16ng. Vay hiéu suét cla bom :

n:%xm% (1-7)

V.Vong quay n (v/p)
n 1a s vong quay clia may bom trong mot phut (v /p )
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VL. DP§ cao chan khong ( Hek ) va dd du trii khi thuc ( Ah ) dung dé biéu thi tinh
ning hut nudc va van dé an toan khi thuc ctia bom sé dudc dé cip cu thé sau nay.

M4y bom can phai van hanh & ché do ¢6 hiéu sudt gan véi gia tri cuc dai. Bom dugc
st dung rong rai trong moi linh vuc ctia nén kinh t& qudc dan: cung cdp nudc cho ving
thiéu nudc va dua nudc lén khu khdng ché tudi tu chdy, bom tiéu nudc cho ving bi
ngap, ha muc nudc ngdm ..v.v.. Trong linh vic tudi tiéu, bom canh quat dugc dung rong
rdi. Viéc st dung dung loai mdy bom cho phép nang cao hiéu qua kinh té, gidm dang ké
chi phi ndng Iugng tiéu thu van hanh may bom. Vi vay khuyén dung cac loai may bom
theo biéu dd Hinh 1-2 sau day:

HM
10000 [

I -
- ’\
1000 o

100 |- —~
§L/ | \ ]
10 Q " 7 /
3 aw’
b 3 1
- 0,0001 0001 001 a1 ! 10 100

Q,mI/s

Hinh 1 - 2. Vung sti dung cdc loai mdy bom.
1- Bom pit tong, I1I- Bom li tm, I1I- Bom hudng tryc,
IV- Bom xo#n, bom tia, bom rung ...
C. TO MAY BOM VA TRAM BOM

May bom, dong co kéo bom va céc thiét bi dé truyén cong suit ttf dong co dén may
bom hop lai thanh " t6 mdy bom ".

T6 mdy bom duge ndi vdi cac 6ng hit va dng ddy tao thanh t3 hop " thiét bi bom ".
Trén 6ng hut va éng day cd thé trang bi khdng ché diéu chinh nd nhu: cac van diéu tiét,
van mot chiéu, bé I3p ... va cdc dung cu do nhu: chan khong ké, ap ké, luu lugng ké ...

Tram bom 1a tdp hop cac cong trinh va céc thiét bi bom tao thanh, xem Hinh 1- 3.
Trong tram bom thong thudng bé tri mot s thiét bj bom véi kha ning dong mé theo yéu
cau vé luu lugng nude cin bom. Tram bom ciing ¢6 thé gdm chi mot thiét bi bom don 1é
dat trén gid d6 di dong hodc dit trén phao c6 kém theo thiét bi khéi dong va diéu chinh
ché do cong tac cia t6 mdy bom. Tram bom dudc phan loai theo nhiing dic diém sau:
theo cong dung clia tram, theo Iuu lugng, theo vi tri b tri tucng déi so vdi ngudn 14y
nude ( 1y nudc bd, 1ay nudc long song, 1dy nudc kénh chinh, tram bom cé dinh, tram
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bom di dong ), theo dic diém cong trinh ( 14y nudc dudi sau, 14y nudc mit, két hop hosc
khong két hop gitia cong trinh 14y nudc va thao nudc ) ..v.v..

Hinh 1 - 3. S6 do tram bom
1- ngudn nudc; 2- cong trinh 14y nudc; 3, 8-kénh din va thdo nudc; 4- bé tap trung nudc;
5- nha may bom; 6- éng day; 7- bé thdo.

Tram bom trong trong linh vic néng nghiép ¢ thé dugc chia ra nhiing loai: tram bom
tudi, tram bom tiéu, tram bom c4p nudc nong thon, tram bom tiéu nudc mua, tram bom
ha muc nudc ngdm, tram bom phuc vu chin nudi ..v.v..

Trong khuon khé clia Gido trinh nay ching t6i chi dé cap dén mdy bom va tram bom
phuc vu cho tudi tiéu ndong nghiép dung cho sinh vién nganh Thuy lgi - Thiy dién. Vi
kién thiic chung dudc trang bi, khi lam viéc § mot sé linh viic may bom lién quan khac
ngoai nganh, sinh vién c6 thé tu doc thém dé lam viéc.
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Chuong 1. CAU TAO BOM CANH QUAT
A. PHAN LOAI BOM CANH QUAT

Bom canh quat do c6 tinh kinh té cao, an toan, tién lgi trong van hanh, kich thudc
nhd va gia thanh tucng déi thap, do vay né dudc sti dung nhiéu trong cudc séng clia xa
hoi hién dai ndi chung va cho tudi tiéu, noi riéng. Phan loai bom canh quat nhu sau:

Phan loai theo hinh dang BXCT: bom li tdim, bom huidng truc, bom hudng chéo;

Phan loai theo viéc dat truc: bom truc ngang, bom truc diing, bom truc xién;

Phan loai theo s6 lugng BXCT trén 1 truc: bom mdt cap, bom da cap;

Phén loai theo cot nudc: Bom cot nude thip ( H < 20 m ), bom cot nudc trung binh
(H=20...60 m ), bom cdt nudc cao (H> 60 m);

Phan theo loai chit 16ng can bom va céng dung: bom nudc c¢é ham licng hat rén nhé
va hdn hgp chét xam thuc hda hoc it, nhiét d6 nhd hon 100°C; bom chat 16ng chiia nhiéu
bun cat va dét hat cting; bom nudc ban; bom chét 16ng héa hoc; bom giéng khoan.

B. MAY BOM LI TAM
I. S¢ dd va nguyén ly hoat déng ciia bom li tim ( Hinh 2 - 1 ):

AAAANSNRRNN NNV

PSS S/

Hinh 2 - 1. Bom mdt BXCT, truc ngang.

Chung ta nghién ctiu s6 d6 bom 1 BXCT d€ tti d6 ndm cdc bo phan chinh va nguyén
ly hoat dong chung ctia bom ly tim. Céac bo phan chinh clia bom li tim gom: BXCT 1
dugc ndi vdi truc 2. BXCT gdém nhiing canh cong gén vao dia dit trong budng xoén 3.
Chét 16ng dugc din vao mdy bom theo dng hut 4, dau dng hut c¢6 van ngude 6 dé gitt
nudc khi bom nguing lam viéc va c¢o lidi 5 ngén rac vao bom. Nudc sau khi qua bom sé&
dugc ddy theo dng ddy 7 1én bé trén. D& lam BXCT quay, truc bom duge ndi vdi truc
dong co . 0 phéan tiép giap gitia truc vdi v6 bom ta dit vong dém chéng ro 8 d€ chdng
ro nudc va chéng khong khi vao 6ng hit. Lip thiét bi do chan khong B va dp ké M va
va 16 mdi nudc 9, van diéu tiét 10 dit trén dng day dé diéu chinh luu luong va ngit may
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bom khéi tuyén ng ddy. Ngoai ra trén dng ddy thusng dit van ngudc dé ty dong ngin
khong cho nudc chiy ngudc tif ng day vé lai bom. Trudc khi khéi dong bom li tam, cin
d6 day nudc trong éng hut va budng cong tac ( mdi nudc ).

Sau khi toan bé mdy bom , bao gdm 6ng hit da tich ddy nudc ( hodc chét 16ng ) ta
mé may dong co dé€ truyén mo men quay cho BXCT. Cdc phan tii chit 16ng dudi tac
dung cta luc li tam sé dugc dich chuyén tii ctia vao dén ctia ra cia bom va theo éng ddy
1én bé trén ( bé thdo ), con trong dng hut nude dude hit vao BXCT nhd tao chan khong.

II. Cac loai may bom li tim

1. Bom c¢ong xon (bom 1 c¢dp ) (Hinh2-2):

4 5 6
A L

A B . |
7 aﬁ‘\“ [ 7
2
N

& 30y //Z 7o s ¥ 7% 78

2/’ ? ll{rjll./////} > LL van
- — » - - - - 1 - - UQA

2 ) ZZ ZL N 3
# TSy 7

Hinh 2- 2. C4u tao bom li tAm cong x6n truc ngang.
1,6- chup éng hut va éng day; 2,3,17- vong chdng 1an lugt: vong lam chit, vong bo vé,
vong kin nudc; 4- BXCT; 5- nit méi nudc; 7- vo may vdi budng xodn; 8- gia gdc; 9,14-
ong 16ng bao vé va day; 10- vat chén; 11,18- bich dong va v6 cta vat cheén; 12- truc; 13-
6 truc bi cAu; 15- bé tya chda hop diu; 16- ntia khdp néi truc; 19- écu; 20- ndp ép; 21- 15
can bang ap lc doc tryc.

Bom li tAm cong x6n va bom cong xo6n kiéu toan khdi dung dé bom nudc sach hoic
nudc it xam thuc, nhiét do bom khong vigt qua 85°C. Luu luigng cua cdc loai bom nay
khoang tir 4,5 ... 350 m*/ h, c6t nudc 9 ... 95 m, hiéu suét 45 ... 80%. Bom va dong co
dudc ndi vdi nhau bing khdp ndi dan hdi va t6 may bom dude gin trén mot tAm hodc
gia khung.Riéng loai bom cong xon kiéu toan khéi ( Hinh 2 - 3 ) thi truc ctia bom va
dong co 1a mot va vé bom ndi bich véi vé dong co thanh mot khoi.

Truc cta bom cong xon thudng dit ngang ( Hinh 2 - 2 ). BXCT ctia bom lam bing
gang gbém hai dia d€ gin canh. Dia sau gin vdi truc thép 12. ) tryc dinh hudng bi hinh
cdu 13 cia tryc dugc dit trong gia tua gang 15 . Tai trong doc truc truyén tii banh xe
cong tac 4 1én truc 12 dugc gidm nhd 15 can bing ap luc 21 lam ting tudi tho clia & 13.
V4 gang 7 clia bom ¢6 ranh xodn bén trong dé dan nudc sau khi ra khéi BXCT dén doan

10
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hinh nén khuéch tdn néi tiép véi dng ddy. DE lam chit vong chéng ro, gidm rd nudc
qua céc khe dung bich dong 11 d€ siét. Nut 5 dung dé mdi nudc trude khi khéi dong
may bom.

Nhuge di€m co ban clia bom cong x6n 13 phéi thdo ding than bom. Khi thdo bom
loai nay phai tach bom ra khéi éng huit va dng ddy. Diéu nay lam ting khéi lugng cong
tac van hanh. Khi thao va l4p thiét bi bom nay khé dim bdo do chit can thiét cla cdc
moi noi.

S
g _\_‘: NN IR o
Zo>NUS “3\-\\\\\\\“

Hinh 2 - 3. C4u tao bom i tAm c6ng xon ki€u toan khéi.
1,6- ndi 6ng hut, dng day; 11,13- tAm bich va truc kéo dai cta dong co dién;
9-vong bao veé; 12- dong co dién; 15- 16 can bang luc doc truc.
2. Bom li tAm hai ciia vao ( bom song huéng ) (Hinh2-5)

Hinh 2 - 4. Nhin ngoai bom cong xon Hinh 2-5. Nhin ngoai bom song hudng
1- ctia hut vao; 2- ciara (truc ding ) 1- ctia vao; 2- cia ra.
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Bom li tAm hai ctfa nudc vao dung dé bom nudc tuong déi sach. Luu lugng cua bom
nay t 40 ... 12500 m® / h, cot nudc tii 8 ... 130 m, hiéu suét tii 70 ... 90 %. Mdy bom co
luu lugng dén 1250 m® / h thudng dong co dién va mdy bom dit chung trén mot gia
khung chung. Khi luu lugng 16n hon 1250 m* / h ¢4 thé phai dit mdy bom va dong co
dién trén cac gia dd. rieng. Hinh 2 - 6 trinh bay c4u tao clia bom hai ctia tryc ngang.

_ 1Z
VA 13
J = ey
7 60\ &
6’ O/
| g
7 2 J48
Y
- )
RN W7
20 /
§—

Hinh 2- 6. C4u tao may bom hai ctfa vao truc ngang.

Truc mdy bom kiéu nay thudng dit nim ngang. Chat 16ng duge bom, sau khi ra khéi
ong hut dugc phan thanh hai dong va tinh tién vao tam BXCT 11 tii hai phia, nghia la
mdt BXCT lam viéc nhu hai mdy bom don. BXCT 11 gin trén tryc thép 14 c¢6 vong 16t
bao vé 6 va dai ¢ 4. Truc 14 ¢6 chiéu quay ngudc chiéu kim ddong hd, néu nhin ti phia
truyén dong. éng hut ndm bén trai, éng ddy phia phai. C4 hai doan éng ¢ phucng nim
ngang va ndm dudi truc btia bom. O clia vao, BXCT 11 duge dit vong 1am chit va bio
vé 10 lam gidm nudc ro va bdo vé than mdy 18 va ndp 8 khdi bi mai mon. Viéc lam
gidm nudc 1ot mdy bom va ngin ngtia cudn khong khi tii ngoai vao nhd céc vong bit
cong vdi nude c6 ap din tii 6ng 7. Khéi lién gitia than may 18 va gia chia 19 tao chd tua
cho céc 6 dinh hudng 1, 2 va 15. Ngin 20 dén khong khi lam ngudi dén 6 2, 15 vdi vong
boi tron. Luc doc do nudc tac dung ddi xiing ti hai phia BXCT 11 do vay bj triét tiéu
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14n nhau. Do vay tai trong hudng truc khong 16n . Céc luc khong can bing con lai do 6 1
chiu.

So v6i bom mot cdp ( cong x6n ) thi bom hai clia vao ¢é nhiéu uu diém: can bing
dugc luc doc truc tdc dung 1én truc, ¢é hiéu sudt cao hon, BXCT dit & gitia truc do d6 co
do dich hudng kinh nhd; ¢ thé thdo than bom 21 ma khong can phai tich bom véi éng
hut éng ddy, diéu nay lam gidm khéi lugng cong viéc bio hanh va sifa chifa. V4 18, ndp
8 va BXCT 11 kam bang gang, truc bom bang thép.

3. Bom li tAm da cdp ( Hinh2 - 7 ):

! 722} 7P ERY "
7 %H 1T RS 7
24 25 A 4
l.
R AN AN A . @
. X N
— =D ——&EEE—:————::————«,L_:%- - 1 —_:

23 22 ‘
P& ; B VI A

27220 19 0B 76 15 W

Hinh 2- 7. C4u tao bom li tam da cép.

Bom li tim da cdp dung d€ bom chét 1dng c6 tap chat ¢ hoc kich thude dén 0,1 mm
v6i ham lugng khong qud 0,1 %. Bom c6 tii 3 dén 11 BXCT ghép lai trén mot truc va co
thé thdo rdi dugc. Chét 16ng dude bom 1an lugt qua cac BXCT, nhd vay cot nudc ting
dan theo s6 lugng BXCT. Luu lugng clia bom da cdp ti 30 ... 350 m® / h, cot nudc tui 25
... 800 m, hiéu sudt ti 60 ... 73 %. Hinh 2 - 7 1a bom c6 5 cdp . Chét 16ng ti éng hut
dugc vao ndp vao 7, sau dé vao BXCT 16 cta cip thi nhét, tiép dén chdy qua co cdu
hudng 2 va kénh dic biét rdi vao phan vao clia BXCT cap thi hai, va cif thé dén BXCT
cip cudi cung. C4u tao cua cac doan giéng nhau trii cip cudi gin véi ciia ra ndi dng day.
Muén thay d6i do cao cot nudc cin bom ta thay d6i sé lugng BXCT 18p trén truc 17 va
thanh néi 4. Luc doc truc phat sinh khi BXCT hoat dong hudng vé bén trai va kh4 16n.
Do vy cin dé gidm luc nay ta dung ngdng tua thly luc gin trén truc 17; khi chét 16ng
tli cip cudi cuing qua ranh 19 vao ngin clia ngdng tya thly luc 24 va & day tao nén mot
ap luc 16n day truc vé bén phai, luc doc truc dude gidm nhd. O mot s6 may bom da cdp
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ngudi ta con dung cach 13p sé lugng BXCT chin va déi xing dé can bing luc doc truc
do 4p luc nudc giy ra é cdc ctia vao cac BXCT.

Nguyén ly hoat dong cia cdc bd phan lam kin nudc cling tuong tu nhu ¢ bom cong
x6n va bom hai ctia vao. Céc 6 truc hudng 10 dudc d5 bdi gia d6 treo 11. Dong co dién
ndi véi BXCT qua khdp dan hdi 9. Cac chi tiét clia bom lam bing gang, thép cac bon va
thép khong ri. May bom da cép c6 kich thudc va khdi lugng nhd. Nhude diém chinh ctia
né 1a thdo 1dp theo phuong thdng ding gy phtic tap cho viéc siia chiia va bdo hanh; chat
16ng can bom phai tuong déi sach va hiéu suat khong cao.

4. Bom li tAm loai lén, truc ding ( Hinh 2 - 8)

o>l
T4

7

3. Bz s
I Ar
7E3 = w7
7 gl I IR
. A ’{/ I
P :
5 I
‘ 4 -

Hinh 2 - 8. C4u tao bom li tAm truc ding .

Bom li tam truc ding dung dé€ bom nudc va céc cht 16ng khac ¢ do nhét va chat
héa hoc tuong tu nudc va chia thanh phan bun cat ¢d thanh phan hat kich thude dén 0,1
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mm khéng qua 0,3 %, nhiét d6 dén 35°C. Luu lugng bom ti 1 ... 35 m® /s, cot nudc tu
15 ... 110 m, hiéu suat dén 90%.

Céc b phan bom li tam truc diing tuiong tu nhu bom cdng xon. Cac lyc thuy luc doc
truc ttf BXCT va trong luc tti phan quay do 8 d6 clia dong co dién truc ding dit & trén
may bom dam nhan. Truc 13 cta mdy bom dudc ndi vdi truc dong co 15. Khi truc dai
hon 3 m thi cAn bé tri thém 6 hudng d€ tranh cong vénh truc truyén t6 mdy. ) tua cla
truc 13 13 6 trugt dinh hudng 11 vdi bac lam bing gd ép va dude boi tron bing nudc tui
bom cip nude ky thuat hodc nudc sach di ap luc 14y i ranh gitfa 6 11 va vong bit 12.
Truc 13 quay ngudc chiéu kim dong hd theo hudng nhin tii trén xudng. Nudc dude hut
tu dudi 1én vao BXCT.

C. MAY BOM HUONG TRUC.
I. So d6 va nguyén ly hoat ddng ciia bom hudng truc.

1 2 J 4 5 2

W//////X(/ 2, //Xy/ O /l oy
. [

-

A=

P
—p— - . —
-] /
V222 ,/,//// Y, //f/’/"// 7 /////7/74
9 8 7

Hinh 2 - 8*. So dd hoat dong ciia may bom hudng truc.
1,6- than may bom va cum 8 truc ; 2- BXCT; 3- canh cia BXCT; 4- truc; 5- canh hudng
dong; 7,8- biéu dé téc do dong chiy v = f ( R ) sau ctia ra cdnh hudng dong va trudc clia
vao BXCT; 9- phan luu tuyén.

Trong cac may bém hudng truc ( Hinh 2 - 8% ) chét Idng chdy qua phan chiy doc
theo mit hinh try, truc quay cta chat Iéng 1a truc quay. Trudc clia vao BXCT 2 va trén
cua ra tui cdnh huidng dong 5 hudng cua dong chay tring vdi huidng truc quay 4. May
bom truc dudc sin xuét hai ki€u: canh gin ¢6 dinh véi bAu BXCT va kifu canh c6 thé
quay dugc quanh truc clia ching. Mdy bom hudng truc c¢d thé truc diing va truc ngang.
Kiéu tryc ngang thudng dung vdi tram bom nhd. Mdy bom hudng truc dung dé bom
nude ¢é thanh phanhat I6 ling kich thudc dén 0,1 mm ham ligng 16n hon 0,3 %, lam
viéc véi nhiét do khong 16n hon 35°C. C6 thé dit lam loai bom nay c¢é khd ning lam
viéc trong moi triong nhiét dd cao hon va chiu dugec ham lugng bun cat 16n hon quy
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dinh trén. Bom hudng truc 1a bom c6 kha ning luu lugng 16n, cot nudc thap, hiéu suat
cao.

T8 mdy bom hudng truc truc diing gdm : bom 2, dong co dién 3, budng din nudc 1,
ong day 4, ( xem hinh vé Hinh 2 - 9).

-~
A\
\
\
M
N
N
N
N
N
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N
\\\ Q
ORI

S A AL/ LA rlete l/

Hinh 2 - 9. C4c so dd bd tri cac bo phan bom hudng truc truc diing.

II. Cac bd phén cia bom huéng truc.

Dung Hinh 2 - 10 1a cAu tao cta bom hudng truc ki€u cénh cd dinh dé moé ta céc bo
phan ciu tao bom hudng truc va cach hoat dong cia nd. Nudc tii ngudn qua vong dit 1
va phan hudng chdy vong 2 dé vao cénh clia BXCT 7. Ap luc thdy tinh trong may ting
1én, phat sinh van tdc tiép tuyén theo phia quay clia BXCT. Co cAu hudng 9 bién doi
van tdc tiép tuyén thanh 4p luc tinh va hudng dong chdy song song vdi truc bom.. Sau
dé nudc chdy qua doan khuéch tan 14 vao doan cong 16, thudng doan nay quay dong
chay 60° rdi ndi vdi dng ddy.Truc 15 c6 hai 6 tua kifu trugt 8 va 17 bac bing gb ép, boi
tron bing nudc. Vong chéng ro 18 ¢6 tdc dung ngin nudc rd tii mdy bom ra. Pong co
dién quay ngudc chiéu kim ddng hd, nhin tu trén xuéng.

Bom huong truc canh quay khdc vdi bom canh ¢ dinh 1a c¢6 kich thudc 16n hon va
bom dugc Iuu lugng 16n hon. Canh ctia BXCT quay dudc quanh tryc riéng ctia né nhé
co cau truyén dong. Vi BXCT ¢ dudng kinh dén 1,1 m thi thudng dung nguyén ly dan
dong dién, con ddi véi dudng kinh 1,85 ... 2,6 m dung din dong dién thiy luc dé lam
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xoay goc canh. Nho thé ma khi may bom lam viéc & ché do khac thiét ké may bom thay
d6i goc dit d€ dua bom vé trang thai lam viéc gan thiét ké, ving hiéu sut cao s& rong.

N2

Hinh 2 - 10. C4u tao bom truc kiéu canh ¢é dinh.
1- vong dit; 2- chinh hudng; 3- vong cao su; 4- nip; 5- buloong; 6,15- than va truc bom;
7- BXCT; 8,17- 8 truc hudng dudi va trén; 9- vO chifa canh hudng dong; 10- buloong;
11- khung d3; 12- b phan chay vong; 13- ndp quan tric; 14- non khuéch tan; 16- doan
din nudc vao dng day; 18- vong bit; 19- truc dong co dién.

D. MAY BOM HUONG CHEO
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Vé céc thong s cot nudc, Iuu lugng va hidu sudt thi may bom hudng chéo chiém vi
tri trung gian gitfa hai loai bom li tim va hudng truc ( xem Hinh 2 - 11 ). Chat 1dng tui
ngudn chuyén dong theo hudng truc doc éng hut 1 vao BXCT 2. Trong BXCT 2 dong
nudc quay mot géc nhd hon 90° so véi truc quay 7 rdi tinh tién trong budng xodn 3, sau
dé qua doan con khuéch tédn vao dng déy 4.

7
3
6. 4 .
”
4 5 8 :‘ =
5 a
N A
g 5 o,
L]

a) Loai c6 dudng din ra xoin. b) Loai ¢6 co cdu hudng dong.
Hinh 2 - 12. Nhin ngoai bom hudng chéo.
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M4y bom hudng chéo dugc ché tao hai loai: loai dung vdi cot nudc thip ( <20 m )
va loai dung bom cot nudc trung binh ( H = 20 ... 60 m ) mdt cAp hodc da cép, truc
ngang hoic truc ding. Sau ctia ra BXCT c6 hai dang két ciu: loai sau ctia ra 1a dudng
dan xodn ( cdu tao va lam viéc gin nguyén ly clia bom li tim hon ) va loai sau ctia ra 1a
cd cau hudng dong ( cdu tao va lam viéc gan nguyén ly bom hudng truc hon ).
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Chuong I11. PAC TINH CUA BOM CANH QUAT.
A.NGUYEN LY LAM VIEC CUA MAY BOM LI TAM.

I. Nguyén ly lam viéc ctia bom li tim.

Khi dong co quay truyén mo men quay lam quay BXCT clia mdy bom, canh bom
truyén ning ludng cho chét 1ong ddy chét 16ng dich chuyén. Vay ta hay 14y mot mau
diém chat 16ng M d€ nghién ctiu , xem Hinh 3 - 1:

Hinh 3 - 1.

Chét diém M dugc xét G cach tim quay mot doan r, vly mau M c6 kich thudc 1a
b.dr.rde va khéi lugng dm = p.b.rde.dr. Khi BXCT quay vdi tdc do géc @ sé sinh luc li

tam dF = dm.o’r. Chia dF cho dién tich b.rde ta dudc lyc li tam don vi dp = bcroF:
¢
.. r.dr. Vay ap suat chénh léch gidia ctia ra va clia vao BXCT sé la:
2 2¢(,2_.2
2 12 gg 12 r ®2(rg-r2)
AP =po—-pP1= [dp=] — = | w2prdr=pe? | rdr:p#; (3-1)
brde 2
ri rn rn rn

Tu cong thuc ( 3 - 1) ta rut ra nhan xét:

- Chénh léch 4p luc gitia ctia ra va ctia vao AP ty 1 thuan vdi binh phucng téc do
gdéc va dudng kinh cia ra D,, ty 1& nghich vdi dudng kinh cia vao D, cila BXCT. Do
vdy, ting vong quay cta bom ( n ) ho#c ting dudng kinh cua ra, giam dudng kinh ctia
vao sé ting dugc ap luc chit 16ng can bom;

- Do ngoai vi BXCT khong bi bit kin nén ap luc 6 ngoai vi nho hon ap luc ctia ra
P, do vy nudc sé ving ra khdi BXCT dé vao éng ddy. D6 cling chinh 1a nguyén i lam
viéc clia bom li tm 1a nhd tao ra luc 1i tim khi BXCT quay dé bom nudc.

- Ngoai nhiing nhan xét trén ta con nhan thiy: AP con phu thudc vao khéi lugng

riéng p clia luu chét. O didu kién chuan, khdi lugng riéng ctia khong khi chi bing Elo

khéi ludng riéng clia nude, vi vy dé€ bom dudc nudc thi tride khi chay may bom cén
phai d6 diy nudc trong budng cong téc clia mdy bom ( mdi nudc ).
II. Thanh ldp phuong trinh c¢o ban ciia may bom li tim
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Quan sét sy chuyén dong cta chit 1dng trong BXCT ta thdy chit 16ng vao ctia vao
theo hudng song song véi truc bom va di ra theo hudng thing gdc vdi truc ( Hinh 3 -2).
Chét 16ng trong BXCT chuyén dong theo khong gian phtic tap: viia quay theo BXCT

Le A A - \ R A Lo , e A e res -
vOi van toc theo U vua chuyén dong tuong doi theo khe canh vdi van toc tuong doi w .

Hinh 3 - 2. Dang canh va tam gidc toc do.

Téng hop hai thanh phan van téc nay lai chiing ta ¢d van téc tuyét déi 8 = G) + v_v> , biéu
di&n ching thanh mot tam gidc khép kin goi 1a " tam gidc téc do ". O clia vao ta ky hidu
cac thanh phan véi chi s6 1, & ciia ra ki hiéu chi s6 2.

Cac thanh phan van téc hudng kinh :  C,, = C,sin o, va C,, = C,sino.,;

Cac hinh chiéu van téc 1én van téc theo: C,, = C,cosa, va C,, = C,cos0,,.

Viéc thanh 1ap phudng trinh co ban ctia mdy bom li tim véi chuyén dong khong gian
phtic tap ctia dong chiy 1a rit khé thuc hién, do vay vién sy Nga Euler da dua ra mot sé
gia thiét sau day cho dé thiét lap:

- Coi dong chdy trong khe canh quat 1a tap hop nhiéu dong nguyén td hop thanh.
Tt d6 suy ra: quy dao cta chit diém dong chdy sé song song tuyét déi véi hinh cong
canh quat, tc do tuong ddi cta chit di€ém dong chdy sé tiép tuyén vdi canh quat va ¢
cung gid tri khi chung cting nim trén mot vong tron dong tam, dong chay sé 1a dong d6i
xung qua truc bom.

D& phu hop véi gia thiét nay ta tudng tuong BXCT phai c¢6 sé lugng canh quat 1a vo
cing ( Z = * ), canh quat v6 cling méng va khe cénh rat hep va dai.

- Chat 16ng qua canh quat ma ta nghién cifu 1a chét 16ng ly tudng. Nghia 1a chét
16ng khong nhét nén khong ¢4 ting sut tiép sinh ra gitia cac 16p chat 16ng va nhu vy sé
khong 6 ton that ma sét thiy luc

- Chét 16ng chdy 6n dinh. Gia thiét nay ¢ thé tim dudc sau khi khéi dong bom
mot thdi gian trong tridng hop maéi trudng bén ngoai khong doi.

Vi gia thiét clia Euler ta tién hanh thanh 14p phuong trinh c6 ban cho mdy bom gia
tudng ¢ sé canh vo han, canh c6 bé day vo cing méng, bom chat 16ng 1y tudng. DE rut
ra phuong trinh ta 4p dung dinh luat vé su thay d6i mo men dong lugng. Trong trudng
hop nay c6 thé phét bi€u 1a: Do bién thién mo men dong lugng AL clia chuyén dong
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chét 16ng trong mot don vi thdi gian doc theo truc quay clia BXCT bing mé men ngoai
lyc, nghia 1a bing mdé men xoidn AM clia cdnh tic dung 1én chat Iéng: AL =L, - L, =
AM.
Xét mot khéi chit 16ng c6 khéi luong riéng p chuyén dong tii clia vao 1 dén ctia ra 2
véi luu lugng AQ ( xem Hinh 3 -2 ) ta co:
M6 men dong lugng G cidia vao 1 1a: L, = p.AQ.C,. I,= pAQC,r,cosa, = pAQC, I,
M6 men dong lugng 6 cdara2la: L,= p.AQ.C, .I,= pAQC,r,cosa, = pAQC,,r,
Vay d6 do bién thién moé men dong lugng tuong ung s la:
AL =1L1,-L,=pAQ(C,r,- C,r,)va=AM.
MG rong cho toan BXCT ta c6:  TAL = pQ( Cyr, - Cpir; ) = ZAM = M.
Nhan hai vé clia cong thiic trén vdéi cung tdc do gdc o, ta co:
pPQ(Cuno-Cyriw) =M (*)
Vi r.o = U va vi cong sudt N = M va = pgQH.., , trong d6 ky hiéu H.., biéu thi cot
nudc cla bom co sé canh vo han, chat 16ng ly tudng, cho nén cong thic ( * ) sé la:
pPQ(CU, - C,U) =pgQHy  (**)
Chuyén vé va gidn udc ( ** ) ta rut ra duge phuong trinh co ban ( phudng trinh Euler)
nhu sau:

1
HMIZE(UZCZU"Ulcm) (3-1)

Nhan xét phuong trinh co ban Euler (3 -1)

- Phuong trinh Euler khong co mit trong lugng riéng y nghia la khong phu thudc vao
mot luu chit cu thé nao, vy né dung chung cho nudc va moi luu chat khac nhu xing,
dau, khong khi ..v.v...

- Khi 1ap phuong trinh ta chi xét hai diém ctia vao va ctia ra ma khong xét dén hinh
dang canh, do vay phuong trinh ( 3 - ) dung dugc chung cho moi loai bom canh quat.

- D¢ ting cot nudc clia bom H.., thi ¢6 thé ¢6 nhiing bién phap nhu: ting U, ( hay
cling chinh 13 ting o hay vong quay n hodc D, cia bom ), ting C,, nhung ting C,, cling
cd nghia 1a gidm gdc a,, trudng hop o, = 0 thi Q = I1D,b,C,. = I1D,b,C,sina, = 0 1a
khong dudc. Do vay trong ché tao thudng ldy o, = 8 ... 15° 13 tot nhat.

- Thiét ké ctia vao khe canh BXCT khong xay ra dong chuyén dong xoay nghia la
thanh phan C,, = C,sina, = 0 d& ning cao cot nudc, do vay ngudi ta ché tao bom li tim
c6 goc o, = 90°. Truidng hop nay phuong trinh (3 - 1) sé 1a:

Heo = =(UCy,) (3-2)

Q|

I11. Phuong trinh (3 - 1) 4p dung cho bom thuc té
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Phuiong trinh Euler ( 3 - 1 ) dugc thanh 1ap trén cd sé nhiing gia thiét da néu 1a co sé
dé€ ap dung vao ché tao may bom thuc té. Hién nay cac mdy bom li tdm ¢6 s6 canh tii 6
... 12, khe canh ngin, canh c¢6 do day nhét dinh méi chiu dudc luc ... do vay dong chay
khong thé bam sat vao canh vi vy ¢6 xody nudc hudng truc phat sinh. Ngudi ta di ¢é
nhiéu nghién ctiu so sanh két qua gitia ly thuyét va thuc nghiém.

Hinh 3 - 3. So db chuyén dong tuong ddi clia chét 16ng trong cac
ranh BXCT co canh quat htiu han.
LII- chuyén dong tinh tién va chuyén dong quay; I1I- biéu dé phan bé vén téc tuong doi
W va 4p sudt tinh p ,, trong mit cit ngang & cdc ranh gitia cac canh BXCT.

M3i canh cia BXCT bom li tam déu "ap" vao chat 1ong lam cho chat 16ng chay
vong. BGi vay ap luc tinh 6 mit tride s€ 16n hon 6 mit sau. Trén co s6 cua phuong trinh
Bernulli déi v6i chuyén dong tucng ddi thdy ring doc mit trude canh, chit 16ng chuyén
dong véi van tdc tuong déi s& nhé hon mit sau cla canh. Chuyén dong tuyét déi cla
rinh gilia cac canh, nhin binh dd 1a chuyén dong quay vdi tdc do gdc bing tdc do gdc
clia BXCT, dong thoi do ¢6 luc quan tinh sinh ra chuyén dong tinh tién cta chat 1dng
chéng lai chuyén dong quay nay.Tong hop hai dang chuyén déng trén ching ta nhan
dudc bifu dé gan ding cta van tdc tuong déi W. Chuyén dong quay tucng ddi clia chat
16ng trong ranh c6 khac tdc do tuong déi trung binh: § ciia ra: W, quay ngudc véi chiéu
quay ctia BXCT, con 6 ctia vao lai quay cung chiéu véi BXCT ( xem II, Hinh 3 - 2).

Hién tuong thiy dong xdy ra trong BXCT rat phic tap va chua c¢6 16 gidi théa déng
cudi cung. Béi vay chua thé thanh lap dudc phuong trinh ding vé su phu thudc cla cot
nudc vao sb ludng canh. Ngudi ta van phai st dung phucng trinh Euler vdi sé canh vo
han nhung dua thém vao hé sé hiéu chinh K c6 k€& dén thuc té 1a s6 canh Z hiu han.
Trong thyc té thudng dung cong thiic clia K. Pdplayder sau day dé tinh cot nudc ly
tudng H, s6 canh hitu han:

H =K H. (3-3)

Trong d6 hé sé hiéu chinh K dugc xdc dinh nhu sau:
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1
K= : (3-4)
142 0,6(1+sinBo)
D2
1
Z[1- —2]
D2
Hé sé K ciing c6 thé 14y gan dung theo tai liéu sau day, tuy thudc vao ty téc n,:

ns(v/ph) 40 50 75 100 125 150 175 200 250

K 0,78 0,8 0,81 0,82 0,805 0,77 0,715 0,675 0,55

IV. Anh huéng ciia géc B, déi véi viéc chon hinh dang cdnh quat

1. Y nghia vat Iy ciia phuong trinh co bdn (3-1)

Dé tim hiéu van dé nay ta bién déi phuong trinh ( 3 - 1) theo cac don gin sau:
T tam gidc toc do Ca W

ta viét cac cong thic lugng gidc vé thanh phan van tdc cho ctia vao va ctia ra BXCT sau:
W% = C% + Uf —-2CqyU1cosqq varutra Cy U1
W% = C% + u% —-2CoyU2cosgpvarutra CoyUs2, sau do thay cac gia tri nay vao

phuong trinh ¢6 ban (3 - 1) ta cé dang mdi clia no:

Hool = + + (3-5)
Ta xem xét y nghia ctia cac thanh phan van tdc trong cong thiic (3 - 5 ):
- Tu dang chung cta phuong trinh Bernulli viét cho dong nguyén t6 bat ky cia
2
p C

chuyén dong ta cé: = + 2 = hing sd, trong d6 thanh phan thd nhét 1a tinh ning ( ky
Y
hiéu 1a H, ), con thanh phan thi hai 1a dong ning ( ky hiéu 1a H, ). Tt day suy ra :

2
4 A ? . 4 ? , P \ C
Ap lyc toan phan cua mdt don vi chat long trudc khi vao BXCT la Hp= Hip+ 2—; ;

2
, . A . ’. . c A .
Tuong tu, ap luc toan phan sau khi ra khoi BXCT la Hy = Hto +2—§ . Vay ¢t nuoc

toan phan do canh quat ctia bom li tm tao ra 1a:

c3-c?
HooI:HZ‘le(th—Htl)+2—g (3-6)
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Vay thanh phén thi nhét cia phuong trinh ( 3 - 5) la dp hic dong hay cét midc dong
con ( H, - H, ) la dp luc tinh hay cét nudc tinh.

- Gid st bit ctia ra cia BXCT, vay khi banh xe cong tac quay véi van téc U ( m/s ) s&
2 ‘. . . .
sinh ra lyc li tam T = mY= mw2r. Trong dé khoi lugng don vi m = 1 va lyc li tam
r g9

N 2 . . . 4 A ’ . ~
trén sé bang T = (”Tr Khi lyc li tdim T dich chuyén theo hudng ban kinh mot doan dr se

sinh ra mot cong tuong tng dA = Tdr. Vay cong A sinh ra khi chuyén tii cta vao dén

cua ra la:
r2 212 2 u3-u?
A=(dA=2" [rar=2"(3-12)=—2 1 (3-7)
g 29 1 29
rn 1
‘ u3-u?
Vay thanh phan thy hai cla phuong trinh (3 - 5): AHy= 229 L 14 cong do luc li

tam ctia mot don vi trong luong chat 16ng sinh ra khi chuyén t ctfa vao dén cta ra. N6
cung la dp lic tinh ctia ra BXCT.
- Cling 4p dung phuong trinh Bernulli cho ning lugng toan phan ctia mot dgi vi trong
2
4 ? ’ 2 « 2 2, \ ' w M v \ A
lugng chat long li tuong: nang lugng o cua vao ( Ht1+2—(;]L ) bang nang lugng toan phan

2
2, 2, 1 W \ , s L ,
ocuara ( Ht2+2—g2 ), tu do chuyén veé ta co :
2 2
W5 -W
' ' 1 2
Ht2 —Hu=—"—5—- (3-8)
29

2 2

o , ‘ w2-w3 o,

Vay thanh phan thu ba cua phuong trinh ( 3 - 5): AHy = % biéu thi dong

neng gidm dén tir cita vao dén cita ra BXCT dé tinh nang tang ddn ti cifa vao dén ciia
ra va tai ctia ra nd bién thanh 4p ning dé€ day chét 16ng.

Khao sit ba thanh phin trén ta thdy: Cot nudc H,,| g0m cé mot thanh phan dong

2_r2
C5-C

nang 2—g1 va hai thanh phan 13 tinh ning H, = AH, + AH,, . Trong d6 ap luc dong

trong qua trinh chuyén héa thanh p luc tinh thi sinh ton thit thiy Iuc cot nude. Do vay
muén ting hiéu suit clla mdy bom phai tim cach gidm gia tri thanh phan ap luc dong

clia dong chdy va ting H, bing céch ting D, hogc ting vong quay n.

2. Chon hinh dang canh quat ( chon géc B,)
C6 ba dang canh quat trong may bom: Canh uén cong vé phia sau, ngudc véi chiéu
quay (B, <90"); Canh udn cong vé phia sau nhung noi ctia ra ¢é hudng trung véi li tim
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Hinh 3 - 4. Hinh dang cénh quat 6 may bom li tAm
a) khi B, < 90%; b) khi B, = 90°; ¢) khi B, > 90°

(B, =90"); Canh udn cong vé phia trudc (B, > 90° ). Dang canh c6 anh hudng rat 16n déi
véi kha ning san sinh cdt nuidc cia mdy bom bdi vi mdi dang canh ¢ quan hé rd nét
dén ty 1& gifia cac thanh phan ¢t nude dong hosc tinh ctia bom. Ta tim hiéu ty 1& d6 dé
tim ra dang canh cd khd ning gidm cot nude dong va ting cot nudc tinh nhdm nang cao
cot nudc cla bom.

Trong ché tao mdy bom, ngudi ta chon géc & cta vao a, = 90° dé thanh phan hinh
chiéu van téc C,, = C,cosa, = 0, nhu vay thanh phan huong li tim C,, = C,sina, = C, va
& ctia ra 6 géng gitia cho C,, = C, d€ gidm ton that. Diéu kién nay din dén phuong trinh
(3 -2) da trinh bay & trudc, cu thé :

Har = Ht + Ha = C2uU2 (3-9)

Trong ba dang cénh trén, dang ndo cho ta thanh phan H, chim phan 16n con H, it nhat

thi dang cénh d6 dugc chon. Cén bién d6i cong thiic tinh Hy véi C,, = C, ta ¢ :

_ C%_C% _ C%_C%r _ C%u
29 29 29

- Khi B, > 90°, nhin vao Hinh 3 - 4, ¢ ta thdy C,, > U, do vay thay vao ( 3- 10)

H, (3-10)

, C < , \ . A <
ta co Hd = 2—2g” > U22_C;2u = %Hoola nghia la vdi dang canh nay thanh phan dong nang
chiém hon mot niia cia cot nude H.,, vay ton that 16n.

- Khi B, =90°, nhin vao Hinh 3 - 4,c ta thiy C,, = U, thay vao (3 - 10 ) ta c¢:

2
C ’ N ’, A N~ N
Hd = 2—2; = U22_092u = %Hool , dang canh nay cho ta ¢4t nudc dong va tinh bang nhau.

- Khi B,<90°, nhin Hinh 3 - 4, a ta thdy C,, < U,, thay vao (3 - 10 )tacé :

2
C ’ N A ’, A ? A 2, A
Hd = —2u  Y2C2u _ lHOO| , dang canh nay cho ta ¢4t nudc dong nho hon mdt nua cot

29 29 2
nudc H,, . Vay ton thét thiy luc trong bom 1a nhd nhét trong ba dang canh.
TU nhiing tinh todn trén va nhan xét nhing mit khdc ta chon dang canh ¢d B, < 90°
lam dang canh dé ché tao, vi né ¢é nhiing uu diém sau:
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e Khi B, < 90° s& tao phan 16n ¢t nudc tinh ngay trong canh quat, gidm ton
that thiy lyc;

e Khe canh quat udn ra sau nén mé rong déu din hon so véi B, > 90° va chi
mot 14n cong cling gidm ton thét thiy luc trong canh quat va d& ché tao hon;

e Su thay d6i cong sut thiy luc tuong déi it khi luu luong thay déi, do vay tao
diéu kién cho dong co lam viéc thuan 1gi. Ché do lam viéc it thay doi thi hiéu
suat bom cling cao hon.

Phén 16n ngudi ta chon goc B, tii 15 ... 40° d€ ché tao bom .

V. Qua trinh lam viéc trong phan tinh ciia bom li tAm

Phan tinh cta mdy bom li tim gém: doan tif mit bich ng hit vao clia vao BXCT,
phén xodn 6c bao quanh BXCT va doan ndi hinh nén khuéch tén vdi bich cia ra.
a>a,

a) SO d6 phan dan ; b) So d6 bom ¢4 ranh xodn ; ¢) So dd phan ra cd canh hudng.
Hinh 3 - 5. C4c so db chat 16ng chdy qua phan tinh.

Phin din cin ddm bio nudc chuyén dong tinh tién vaoBXCT véi van téc phan bd
déu din nhat, thuong dugc 1am & dang hinh nén cut thu hep hoidc dang hinh nia xon
bén ( Hinh 3 -2, a ). Mt cit ngang cta phan dan co hep dan khoang 10 ... 20% dién
tich.

Phan xo#n 6¢ ( Hinh 3 - 5,b ) thu nudc ttf BXCT ra, mit cit ngang ctia né thusng co
dang qua 18, tron hodic dang chif nhat va ting dan theo ty 1& gdc quay tui "lidi ga" 4 dén
tiét dién tron clia ra cta non khuéch tan 3. Dong chdy trong phan xodn cé dic tinh
khéng gian phtic tap. Néu mé hinh dong chdy 1a dom gian thi 6 ché do thiét ké Q = Q,
c6 thé coi van téc trung binh clia dong chdy doc theo phan xo#n 1a khong d6i va bing:

Cy=—2 —(065..08)K Cay (3-11)
Fx

Khi Q < Q, : § doan trudc " 1udi ga " ¢6 mot phan chét 16ng ti phan xodn 1 s& quay
ngude vao lai BXCT. Khi Q > Q, : 6 doan nay ¢ mot lugng nuide ti BXCT thém vao
phan xodn. Néu § trang thai thiét ké ap luc tinh doc phan bao BXCT thuc té 1a hing sd,
thi khi Q # Q, thi 4p luc nay s& thay déi nhiéu. BSi vy bom li tam khi 1am viéc & trang
thai khac thiét ké ap luc trong né sé& khong con ddi xing nifa ddn dén giy rung dong va
luc hudng ban kinh tac dong 1én no s€ ting.
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Gitia " ludi ga " clia phan xodn va BXCT c6 phan ranh hé, thudng bang 0,03 ... 0,05
D,. D& gidm miic do rung dong ranh nay doi khi lam rong ra. Géc bao phin xo#n
khodng 360° . Phin xodn ndi dan vao phan con khuéch tan. Nhd doan khuéch tan s&
bién déi dong ning thanh ap ning ngay trong phan xoén.

Véi muc dich gidm kich thudc va khdi lugng, ngudi ta ché tao may bom da cdp co
thém co cdu din dong ( xem Hinh 3 - 5,c ). Trong vé bom, bao quanh BXCT 1 ldp
nhiing canh din dong 3, nhd vy tao nén nhiing dong xoin thanh phan 2 dua chét 16ng
vao cdc ranh hinh nén cut khuéch tan vong. Dong chat 1dng di ra tui cac ranh clia canh
BXCT cip thi nhat sé hop lai va qua dudng din vong vao BXCT cép tiép theo ... Cdc
lyc hudng ban kinh tdc dung 1én BXCT dudc giam nhé do ddi xiing trong qué trinh xay
ra trong ranh xodn 6¢ ma cdc canh din dong 3 tao nén. Nhugc diém cla co cdu din
dong & day la lam cho két cAu phic tap hon budng xodn thong thudng va giam hiéu
SUAL.

B. NGUYEN LY LAM VIEC CUA BOM HUGNG TRUC

Chung ta da nghién ciu dong chdy trong bom hudng truc ( Hinh 2 - 8 ) . Mdi dong
nguyén té cda chit 16ng sé dich chuyén theo mit hinh tru c6 truc 1a truc mdy bom.
Trong bom hudng truc khong cé chuyén dong chét 16ng theo phuong ban kinh & bat ky
mit cit ngang nao ctia BXCT va cd cAu hudng dong, nghia 1a khéng cd luc li tim. Dic
trung nay la gin ding c6 thé, néu cot nudc doc theo ban kinh & bt ky mit cit ngang
nao & trén 1a khong déi, tuy nhién do tinh phic tap ctia dong chdy nén thuc & c6 khac so
v6i mo hinh dic trung da mo td. Canh BXCT 3 truyén mo men quay cho chét 16ng lam
cho dong chét 16ng ngoai chuyén dong tinh tién doc truc con cd chuyén dong quay so
Vvéi tryc trong doan tii ctia vao BXCT dén ctia vao c¢d cAu hudng. Co cAu hudng dong 5
c6 tac dung bién chuyén dong quay cua chit 1dng trd lai chuyén dong tinh tién doc truc.

Nguyén ly lam viéc ctia bom hudng tryc la dung nguyén ly canh nang, thudng dugc
trong thiét ké canh may bay. So d6 nguyén ly lam viéc ctia bom hudng truc (H 3 - 6 ):

Hinh 3 - 6, b thé hién khai trién mit cit hinh tru di qua mit cit A-A ctia BXCT, day

dudi la bién dang canh bom con day trén la bién dang canh hudng dong co hudng ngugc
., £ A 2 N N - - - 2 2 N - - -
nhau. Tam giac toc do cua vao la cC1=w1+U1,0cuaraBXCTla co=w2 +U>.

Khi BXCT quay dudi tic dung clia mé men quay nudc sé dugc hut 1én va ddy lén
qua c6 ciu hudng dong ( canh tinh ). Co ciu hudng dong cd tac dung bién dong ning
cua chét 16ng khi r6i BXCT thanh thé ning.
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4\{ TM' 3
2\ Al
1
| \/>§L~' -
a - ‘ 7l R
A

Y ,
e -

a) Nguyén ly ciu tao bom hudng truc;  b) Khai trién mit tru qua A-A va tam
gidc tdc do clia vao, ctia ra.
Hinh 3 - 6. Nguyén ly c4u tao bom hudng tryc.
1- banh xe cdng tac; 2- cd ciu hudng dong; 3 - truc; 4- v6 bom .

o

Hinh 3 - 7. So d6 dong chay qua mit try canh.

Dua vao sy phan tich tam gidc téc do ctlia vao va ctia ra BXCT va ap dung dinh luat
bién thién md men dong lugng ta ¢ thé thanh 1ap duge phuong trinh co ban cla bom
hudng truc. Tuy nhién phucng trinh Euler ( 3 - 1 ) nhu da nhan xét & phan trudc van
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ding cho moi bom canh quat, do vay ta 4p dung nd truc tiép cho bom hudng truc.Tu
Hinh 3 - 3 ta nhan thiy khi BXCT quay quanh truc thi dong nguyén té chuyén dong ti
clia vao dén ciia ra theo vong tron ¢d cung ban kinh r, nghia 1a Uj=U2 = or =U. Vi vay
thay vao ( 3 - 1) ta ¢ phuong trinh ¢o ban cia bom hudng tryc:
_2{Cu-Cu) (3-12).

g
Va cling cling nhu may bom 1i tdm, néu chat 1dng trudc khi vao BXCT khong c¢é chuyén
dong vong C,, = 0 thi cot nudc cliia bom lic nay sé la:

u.
le:% (3-13).

Ciling tli cong thic ( 3 - 13 ) ta ¢6 nhan xét : néu gdc nghiéng cla canh quat git
khong thay doi theo phucng ban kinh thi ¢6t nudc cang xa tim sé cang 16n do cung tdc
dd gdc nhuing ban kinh cang ting. Xét hai mit cita-avab-b ( xem Hinh 3 -4 ) 15
UpC Ua C2ua

b 02ub > Hg = : _

Hool

rang Hp =

Cab C2z
Wop === [
|
| Wabs Cerb :
“2' Bab . J __/za | Bea lzg
=G Zes| -—C'zua—-, )
2125 ———— lea

Hinh 3 - 8.Tam gic toc do ctia ra BXCT va do nghiéng canh.

Muédn cho cot nuidc bing nhau trén toan canh thi vi Up > Uz nén phai lam sao cho
Coub < C2ua d€ can bing H, = H,, mit khac do luu lugng tai a va b bing nhau, nghia la
thanh phan hudng truc Copg = Copp ( Xem tam gidc tc do ctia ra ). Vay ta thiy géc
nghiéng canh quat tai chd ra p,, > By, . Chinh vi vy ma phai ché tao canh bom hudng

truc c6 goc nghiéng nhé dan tii trong ra ngoai.
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C. DAC TINH CUA BOM CANH QUAT

I. Tén thét trong may bom va hiéu suit may bom

Céc phuong trinh ¢o ban clia may bom chua xét dén nhiing tn thét sinh ra trong cac
co cAu lam viée cta bom. Viéc xét ddy di dén cdc ton that nay dén nay con chua thuc
hién dudc, ngoai céc cong thic 1y thuyét ngudi ta con phai dua vao thi nghiém d€ b
sung. Trong mdy bom cd ba dang ton that : ton that thiy luc, ton thit dung tich, ton that
co khi. Chung ta 14n lugt xem xét cdc ton thét, hiéu sudt va cong suét lién quan :

1.Tén thiy luc : Ton thit nay sinh ra khi chit 1ong chuyén qua tit ca cdc co ciu
cong tdc dong hodc tinh tai cia may bom, bao goém:

- Tén that ma sat gitia chat 16ng tiép xic vdi vat thé rin ( gdm ton that doc dudng va
cucbd): h,, =SQ?, trong dd S 1a hé sé doc dudng va cuc bo;

- Ton thét xung kich h_, sinh ra é nhiing noi nhu mép canh, ctia vao, ctiara ... do tao
xody nudc khi ché do dong chdy khong gili dudc & trang thai 1am viéc da thiét ké. Luu
ludng qua bom cang xa luu lugng thiét ké ( Q, ) thi xody cang lén do vay ton thit nay
cang 16n: h,, =S, (Q - Q, )*, trong dé S, 1a hé s ton that xung kich.

Téng hai thanh phan trén lai ta dugc ton thét thiy luc : h  =h_, +h_,. Hinh 3 - 5,a
biéu thi dang cdc t6n that thlly luc trong mdy bom. Cot nudc thuc té clia may bom H
béng cot nudc ly thuyét H,tridi h,: H=H,- h,, = K.Hy - h ..

Hiéu sudt thity lic ciia mday bom :m,=H/H,=(H,-h_)/H, (3-14).
Gia tri clia hiéu suét thiy luc phu thudc vao do nhdm tuong ddi clia bé mit phin chay
va, ché do lam viéc ctia bom va kich thuéc mdy bom. A.I. Mikhailov va V.V.
Maliusenkd dua ra cong thiic thuc nghiém x4c dinh hiéu suét thiy Iyc khi bom lam viéc
6 ché do thiét ké:

N = 0,7 + 0,0835logD,. (3-15)
D, 14 duidng kinh ctia vao BXCT ( mm ).

Cong sudt tiéu hao dé khdc phuc ton thdt thiy hic:

Ntl =9,81( Q +AQ )h, (3-16)
2.Tén thit dung tich AQ:

La lugng nudc ro 1i qua cdc khe ranh gitia cdc phan quay va phan tinh cta bom do
chénh léch 4p luc gitia dng day va éng hit, lam gidm luu lugng bom va hiéu suét chung
clia bom. Viéc gidm khe hé gitia cac phan 1a can thiét d€ han ché AQ tuy vy vé diéu
kién két cu va van hanh viéc giam nay khong phai trudng hop nao ciing 1am dudc.

Hiéu sudt dung tich: ,=Q/(Q+AQ) (3-17)

A.A. Lomankin da dua ra cong thiic thuc nghiém xdc dinh hiéu suat dung tich khi
bom 1am viéc & ché do thiét ké:

ng=1/(1+0,68n%), nslatytdc cla bom (3-18).

Cong sudt tiéu hao dé khdic phuc ton thdt dung tich la:
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N,=9,81 (H+h_)AQ (3-19).

3. Ton thit co khi AN, : Ton that co khi trong may bom bao gdm: ton thit do ma sat

gitia chét 16ng va 2 mit ngoai clia dia BXCT , giti chit 1ong véi v6 clia bom va ma sat

trong cac vat chén kin nudc, ma sat gitia truc va 6 truc. Ton thit do ma sat gitia chat
Iong va cac m3t ngoai dia BXCT (kW ): AN, = 113.107°.U3.D3 (3-20).

T6n that ma sat G vat chén kin nudc va 6 tryc thudng chiém 2 ... 4% cong sut yéu
cAu ctia bom ( N ), bom cang 16n thi t6n hao nay cang bé.

Hiéu sudt co khi ciia bom:m, =1- AN, /N (3-21).
A.A. Lomankin ciing dua ra cong thic xac dinh hiéu sut co khi khi may bom lam
viéc & ché do thiét ké: m, = — 27 (3-22).
1+ 820/n%

D€ nang cao hiéu suét co khi cla bom can gia cong bé mit dia BXCT va vé bom,
dic biét d6i véi bom ty toc thap.

Hiéu sudt chung ciia mdy bom : n :%: Ng-Ng-Nek < 1 (3-21).

\H
0 Qe A _ ) — ,
ovf /// :
1 L 1 1 1 1
50 00 200 ‘400 600 _ 1000 500
DD,MM
a) b)

Hinh 3 - 9.Quan hé gitia hiéu suat may bom va ty toc n, va D,

Hiéu suét cla may bom phu thudc vao tly tdc ns va dudng kinh ctia vao BXCT. Xem
Hinh 3 - 9,b . Tt hinh v& ta thdy: hiéu suét cao ctia may bom chi dat dugc khi ty téc ns >
100. T4t nhién mdi may bom c6 dic tinh riéng vé két cdu cia né, mot hodc hai vong
chdng ro , bd phan giam luc doc ( ¢6 anh hudng dén hiéu sudt bom ), mic do gia cong
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nhin bé mit dia hodc phan chdy ..v.v.. . T4t ci déu cd anh hudng dén tri sé céc ton that
va hiéu suit tuong Ung cla may bom.

II. Duong dic tinh ciia may bom canh quat

Dudng dic tinh ctia mdy bom 1a dd thi biéu thi quan hé phu thudc gitia cac thong sb
cot nude H, cong suat N, hiéu sudt 1 ... vao luu lugng Q véi vong quay n khong déi cla
r6 to t6 may bom. Dudng dic tinh cta mdy bom thudng dugc vé tu két qua cia thuc
nghiém trén cdc gid thi nghiém chuyén nganh va diéu kién thi nghiém.

1. Puong dic tinh ciia bom li tim vé theo ly thuyét

Do s6 lugng canh bom 1a hifu han va chét 16ng khong phdi 1a 1y tudng va khi lam
viéc ¢6 ton hao ... do vay céc gid tri Q, H, N ly thuyét va thuc té ¢d khic nhau. Biéu
thijc xc dinh cot nudc ly thuyét, canh vo han va chat 1éng ly tudng nhu da biét ( phuong
trinh 3 - 1 ). Pa s6 trudng hgp hudng vao cia chit 1ong trén canh BXCT ¢ hudng ban
kinh béi vay a, = 90°, tuong ting C,, = C,cosa,, = 0 nén :

Hoo|:U2;:2u (3-2)

Sau day trinh bay cu thé cach v& dudng dic tinh clia bom li tam theo ly thuyét:

a. Ve duong dic tinh Q - H

Dung phuong trinh ( 3 - 2 ) ta tién hanh vé cac dudng dic tinh cla bom li tam. Tu
tam gidc toc do clia ra BXCT ta thiy : Coy=U2 - Way, €On Way = Cor-Ctghs, luu
ligng ly thuyét Q| = nD2ab2Cor. VAY : Coy=U2 - ctgBpQl/(tD2b2), thay vao (3 -2)
U_% _U2ctgBrQi

g gnD2B>o

Biéu thiic ( 3 - 22 ) 1a phuong trinh dudng thdng tuy thudc vao gdc B,: dudng 2 va 3 1a

ta co: Hoo| = (3-22).

ui/g

mhp byt [otg 8y ‘ I Q

Hinh 3 - 10. Dudng dic tinh cdt nude H - Q cla bom li tam.
dudng tuong ting véi géc B, = 90° va B, > 90° con dudng 1 dudc vé ting véi B, < 90° .
Nhu da phan tich chon gdc B, < 90° lam gdc thiét ké, do vay ta vé dudng H - Q theo gdc
nay nhu sau:
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2
U
Khi Q, =0 thi Hy = ?2 , khi Hy =0 thi QI=nD2bouU2/ctgp,, ta vé duge duong 1

Dé xac dinh ¢t nudc ly thuyét ctia bom ¢ sé canh hiiu han mét s6 tac gia dé nghi dung
cong thiic hiéu chinh H, = K.H. dé v& dudng 4. Tuy nhién néu iy K 1a sé khong doi
thi gid tri H, chi 13 gdn dung vi ring khi H, = 0 thi Q, s& biing khi H., = 0. Trong thuc té
duong H, - Q ( dudng 4 ) gin nhu song song vdi dudng thing H. - Q ( dudng 1), nghia
la gia tri Q, tuong ung trén dudng 4 sé nhd hon so véi khi Hy = 0.

Trong thuc té chat 16ng chdy qua bom sé ¢4 ton that, do vay:

Lay duong 1 trif ¢t nudc ton that ma sat hysg = ( }Lﬁ +& )g—gz =SF2¢c2=5Q2, véi
F 1a dién tich qua nudc, S hé s ton that ma sat ta dudc dudng 5.

L4y duong 5 trii cot nude ton that xung kich ta dudc dudng 6

Dudng dic tinh thuc t& 7 dich vé trai tng véi lugng ton that dung tich tti mdy bom.

Puong dic tinh thyc t& H - Q clia mdy bom canh quat ¢6 nhiéu dic trung khdc nhau,
ta goi ty s6 K, 1a dic trung do doc:

Ky =100 (Hp - Hypay ) / Hipas (3-23)

Trong do H, 1a cot nude khi Q = 0; Hy,,,., - ¢6t nuidc tng vdi hi¢u suat cyc dai.

Khi Kd ~ 10% thi dudng H - Q ¢6 d6 déc thodi ( Hinh 3-11, a) dudng 1 ); khi Kd ~
30% thi dudng H - Q ¢6 do ddc 16n ( dudng 2 ). Néu cot nude 16n nhat khong roi vao luu
lugng Q = 0 thi dudng Q - H s& ¢é doan ddc ngude ( dudng 3 ). Do ddc cia dusng H - Q
phu thudc vao nhiéu vao hé sé ty tdc n, ( xem Hinh 3 - 11,b ); ty téc cang 16n thi dudng
cang déc.

b)

100K s,

150
1008/3,

Hinh 3 - 11. Dudng dic tinh cot nudc cia bom li thm
a) Cac dang dudng H - Q; b) Su phu thudc H - Q vao ty tdc ns: 1... 7 : tuong ung véi
ns = 64, 106, 155, 212, 282, 402, 650 (vong / ph )

b. Vé duong dic tinh cong suit N - Q
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Goc B, c6 anh hudng dén dang cla dudng dic tinh cong sut N - Q ctia mdy bom li
tam ( xem Hinh 3 - 12 a ): Khi B, > 90° thi cong suét ly thuyét ting 16n khi luu lugng
tang, con khi B, < 90° thi cong suét ting cham va dat gia tri 16n nhat § mot gia tri Q
nao do Q < QHoy o Trong ché tao mdy bom ta chi dung géc B, < 90°, do viy ta s& vé&

dudng dic tinh cong suat cho B, < 90° . D& bom luu lugng Q 1én do cao H, ta dung cong
thic tinh cong sudt ly thuyét sé canh hifu han N, = 9,81 QH, va vé N, - Q, sau d6 ta tién
hanh tinh céc cong sudt tiéu thu dé khic phuc cdc ton that vé thiy luc ( N, ), ton thit co
khi (N, ), t6n that dung tich ( N, ) rdi cong tung do cac cong suit khic phuc ton that
trén ta nhan dugc cong suat may bom yéu cau N - Q ( xem Hinh 3 - 12, b ). Pudng dic
tinh N - Q ctlia cdc bom canh quat khac nhau nhiéu hon dusng H - Q . Dang dudng dic
tinh N - Q cling phu thudc vao ty téc ns ( Hinh 3 - 12,¢ ).

100NN s d)

100

o J

g 150

a) Quan hé phu thudc cia Nhi vao B, ; b) V& dudng dic tinh N - Q.
Hinh 3 - 12. Pudng dic tinh cong suit N - Q bom li tam.

Cong suét clia bom li tim c6 ty toc khong 16n ting theo Q mot cach déng k& hon la
ddi véi bom ty tdc cao. Tuy vdy, diéu nay chi dung khi ting luu lugng dén mot mot gia
tri nao do thi cong sut bt dau giam. Khi N = 0 thi bom li tdm lam viéc nhu turbin véi
vong quay khong déi. Cong suét clia bom canh quat ¢ ns = 300 v/p ( xem dudng 5
Hinh 3 -12,¢ ). Khi ns > 300 v/p thi cong sudt tang khi luu lugng gidm ( xem Hinh 3 -
12, ¢ ducong 6 va 7).

35

http://nuoc.com.vn



¢. Vé duong dic tinh hiéu suitn - Q

%z
%

100 %

Tonthitco ki

- a’aﬂy//l‘,ﬁ

rung
kich

W N =

T it ma sit

T thit
- xung
Jdch

Lo

H 3-13

g

Qex

s Q

Hinh 3 - 13. V& dudng dic tinh hiéu suat 1 - Q bom li tam.

Trén Hinh 3 - 13, dudng 100% biéu thi cong suit hifu ich bing cong sudt truc may
bom ( dudng 1). Duong 2 biéu thi hiéu suét sau khi trii ton hao co khi. Dudng 3 1a hiéu
sudt sau khi i t6n hao dung tich. Dudng 4 13 hiéu suét sau khi trti ton hao ma sat thiy
lyc h,, . Cudi cung 14y dudng 4 trui ton that xung kich h,_, ta dugc hiéu suét n - Q.

Pua cdc dudng dic tinh H- Q, N - Q va 1 - Q 1én chung mot td gidy ta dugc dudng
dic tinh ctia bom li tam ( vi du Hinh 3 - 14,a ). Trén dudng dic tinh dy di con c6 thém
dudng biéu thi do chan khong cho phép [ Hek ] theo Q.

H
. & i |
R(%) H(m) S oS
80 7 ) A & O
80l Q-1 N (kW) " W oS
. : -~ - ! ‘\Q 4“
y ‘\\ § 5
70/ p, \‘Q o
/ H Ve @
6015 : o, : 8B W
z Y ¥ o
50 \; 4 \\“'_\
/ A\ P ‘\\“‘
40 Yo S N <2 9y %
sof 1AM S L7 NC
2035 ! g ‘
' 2
10 / H 2,
| s
olo %
"0 20 60 100 140 180 2 W
(l s -
R (Ys) 4, 5>

Hinh 3 - 14. Dang dudng dic tinh cda bom li tam .
a) Dudng dic tinh don; b) Dudng dic tinh téng hop clia bom i tam.
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Viéc lua chon mdy bom chinh xdc véi cdc thong sé Q va H thuong 1a khé c6 thé,
trudng hop nay cin phai thay d6i dudng dic tinh clia né. Mot trong nhiing cach thay doi
dudng dic tinh clla may bom 1a thay déi s vong quay n nhd dong co truyén téi, déi vdi
bom li tm ty tdc thip con dung cach got bt D, dé€ md rong pham vi cong tac ctia may
bom. Nhiing cdch lam nay chung ta sé€ nghién ciu 6 cac chuong sau. Dudng dic tinh
t6ng hop chl yéu & Hinh 3 - 14,b biéu thi quan hé¢ H - Q khi cong suit va vong quay
thay doi .

Tt Hinh 3 - 14, a ta ¢6 nhin xét vé tinh ning lam viéc ctia bom li tim: Céng suit yéu
cau cta bom ting dan khi luu lugng ting, do vAy muén cong sut khéi dong nhé ta nén
déng van trén 6ng ddy trudc khi khéi dong vi khi Q = 0 thi cong suit khéi dong nhé
nhét. Mit khac cong suit yéu cdu lai ting khi c6t nudc giam, nghia 1a khi mdy bom lam
viée véi cot nude qua thip dong co kéo bom ¢4 thé bi qud tai, do vay ta cin kiém tra qua
tai dong co véi trudng hop nay. Va hidu sudt bom canh quat néi trén déu phu thudc vao
ty toc ns, nhu da thay trén Hinh 3 - 12,d : ty tdc cang 16n ( dudng 5, 6 ) thi dang dudng
quan hé hiéu suit 1 - Q cang ddc, ving lam viéc ¢6 hiéu suat cao bi thu hep lai.

Tuy nhién trén thuc t& hién nay ngudi ta dung thi nghiém dé vé dudng dic tinh cho
cac loai may bom mdi bio dam thuc té, phan nay sé trinh bay & phan sau.

2. Dudng diic tinh ciia bom hudng truc va hudng chéo

a)
ng 5004800
7
7 4 .
ﬁ A \|\ % —':H
| [ - ~~ N7“\\
a, a,

Hinh 3 - 15. Dudng dic tinh cla bom hudng truc va hudng chéo.
a) Khi ty téc ns =200 ... 300; b) khi ns =500 ... 800 (v /p)

Dudng dic tinh clia bom hudng truc va hudng chéo H- Q vaN - Q (Hinh 3 - 15)
phu tudc nhiéu vao ty téc; khi ty tdc ns < 300 v/p thi bom hudng chéo gan gidng vdi
bom li tAm, con khi ty tdc cao thi gidng bom hudng truc. Hinh 3 - 11, b dic trung cho
bom hudng truc, thuong cé diém udn & ving lam viéc vdi luu lugng nhd, nghia 1a cot
nudc va cong suét thay d6i khi Q ting; du tién thi gidm, sau dé ting, rdi lai gidm. Vung
A - B trén dudng dic tinh cot nudc H - Q bom lam viéc khong 6n dinh, bdi vay ving
nay goi 1a "ving khong lam viéc". Hiéu sudt quyét dinh ving lam viéc clia may bom,
thuong vung 1am viée ti 0,9 M., ... Ny - PUONg dic tinh day di cta bom hudng truc

37

http://nuoc.com.vn



con c¢6 dudng du tri khi thuc Ah - Q. Pudng dic tinh tdng hdp ctia bom truc cling cd thé
thay d6i géc xoay canh quat ¢ clia BXCT ( xem Hinh 3 - 16).

MmIH

28

{4
\V
3

26 <1
2T \ NN
24 75N - 72079
70 y N \ ~ o5
22— A\
I] ar =16m" | \ PN —
20 \\\‘\ N [/ 77
n SR b |
f‘;f,"' =1 \\F?@‘\\ N i\
, — )
‘\\ 1: ~N Z¢~ ,!-7& L 76
1§ B SN G~
f" ' \“ = : - ‘:;a
K25 T~-
R 2

’220 22 26 2 26 30 32 3% 36 I6 w0 42 44 m¥e

Hinh 3 - 16. Dudng dic tinh tdng hgp ctia mdy bom OIT10 - 260.

Tu dang dudng dic tinh bom truc ta nhan thiy ring: Khi Q nhé thi ¢t nudc va cong
sudt ting vot, do vay rat bat 16i khi khéi dong mdy bom, vay d€ gidm cong suat khi khéi
dong thi trude luc khdi dong phai ting Q bing cach mé toan bd éng ddy ( néu cé van
dng day ). Mt khac cong sudt yéu ciu ctia bom ciing cao khi cot nudc lam viéc 16n, do
vay ¢6 thé din tSi qua tai dong co kéo bom nén ta phai kiém tra cong sudt qud tai ndy

Ngoai cac dudng dic tinh & trén, trong thuc t& ngudi ta cling con xay dung nhiing
dudng dic tinh may bom khong thi nguyén dung chung cho mot kiéu mdy bom. Dé v&
loai dudng dic tinh nay ta dung cdc cong thic dong dang va cac dai lugng khong thi

Q - gH — gAh

nguyénsau:éz , H= , Ah=

— Sau day la vi du:
nD3 n2p2

n2D2.
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Hinh 3 - 17. Dudng dic tinh khong thii nguyén ctia 1 ki€u bom li tam.

3. Vé duong diic tinh mdy bom biing thuc nghiém

Puong dic tinh vé theo cong thiic 1y thuyét con cd sai khac so vdéi thuc té vi chua dé
cap day di va chinh xdc nhiing cdc yéu t6 cé anh hudng, do vay thuc té van phai ding
thyc nghiém dé do, tinh toan va vé cdc dudng. Sau dy trinh bay mot trong nhiing so dd
thi nghiém dudc dung. Qua so do Hinh 3 - 14, cac bo phan chinh va quy trinh thi
nghiém nhu sau:

DPéng dong co dién kéo mdy bom 1 quay 6 tri s6 n khong déi, nude dugc hut ti bé 4
vao BXCT va dugc ddy 1én 6ng thoat 6 chdy vao bé do luu ludng 5 vé lai bé 4 va lai
dugc bom 1én ... Ta dung van dit trén éng ddy dé thay doi luu lugng tti 0 dén Q. . Ung
Vi tting d6 m& ctia van, tién hanh :

- Do luu lugng Q nhd bé do 5. C6 nhiéu cach do luu ludng: khi luu ludng nhé

L~

|
pywy
I
|
|l
|

i
|
!

N
N
N
I
L
ASNANNNNNNN \N

|

|
|

/e

4

AR

i
{

Y gt
[

Hinh 3 - 18. Thiét bj thi nghiém don gian v& dic tinh may bom.
thuong dung thung dé do rdi chia cho thoi gian tucng ting khéi nudc trong thung; khi
Iuu lugng 16n hon c6 thé dung céc thiét bi do nhu ving tu ri, diaphoram ... dt truc tiép
trén 6ng day hodc dung dép tran thanh mdng, van téc ké ..v.v.. d€ do.
- Po ¢t nude H va vé dudng H - Q: dung chan khong ké 2 dit ngay & gan cifa
vao BXCT dé do d6 chan khong H,,, dung ap luc ké 3 dé do cot nudc cot nudc ap luc

H,, 6 ngay sau ctia ra BXCT , tinh ra ¢t nuéc H theo cong thiic sau:
2 2

V5 —V ? , e R e~ A 3
2 1. trong do Z- khoang cach hai diém do gita ap ké va

H=Hak +Hck +Z +

chan khong ké, v1, v2 - van tdc nudc & hai diém do tuong ting.
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Maéi 1an thi nghiém phai giif vong quay n khong déi. Diéu chinh dé mé van trén éng
day d€ ¢6 luu lugng khac nhau. Doc chan khong ké va ap ké tuong tng véi cac luu
lugng rdi tinh ra cot nude H. Dung toa do Dé céc, tung do biéu dién H, hoanh d¢ bidu
dién Q vé ra dudng H - Q vdi n khong doi.

- Do cong suat N va vé dudng N - Q: Tuong ting véi cac diém do Q tién hanh do
cac cong sudt N. C6 céc cip Q, H ta v& dudc dudng N - Q véi n khong déi.

C6 thé ¢ nhiing cach do cong suét . Trong phong thi nghiém, dé do cong suét dong
¢ c6 cong sudt nhd ndi tryc tiép vao may bom c6 thé dung diamomet xoin hoidc dong
co treo dé xdc dijnh mdé men xodn Mx tai truc mdy bom, va tinh ra cong sudt truc may
bom N = Mx. o vdi tdc do gdc ® = 73[—8; Trong san xuat do cong suat truc dong co N,

bing ampe ké, von ké va oat ké ( phucng phap nay kém chinh xdc hon ) rdi tinh ra cong
sudt truc may bom N =N NNy -
Nphi 9.81Q.H

- Ve duong n - Q: vdi tung Q, H, N da do ta tinh ran = N N 100% va

ve ra duong n - Q.
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Chuong IV. bINH LUAT DONG DANG clUA MAY BOM VA UNG DUNG
A. LUAT DONG DANG VA CAC CONG THUC DONG DANG, TY TOC

Khi thiét ké va thi nghiém mdy bom, ngudi ta st dung rong rai ly thuyét vé luat
dong dang cta chung. Vi du, khi st dung cdc mé hinh mdy bom dong dang (tuong tu)
c6 céc dic tinh dugc nghién ctiu ddy du ta ¢d thé tim ra cac dic tinh cia mdy bom dong
dang dang dugc thiét ké, hoic sau khi nhan dudc céc dic tinh clia may bom ¢ mot sd
trang thai cong tac bing thuc nghiém, thong qua cdc cong thiic cla ly thuyét dong dang
ta ¢§ thé tinh ra nhiing dic tinh tuong tu & nhiing trang thdi cong tac khac ma khong cén
phai tién hanh thi nghiém. Nhu vay ly thuyét dong dang giip ta st dung nhiing kinh
nghiém vé thiét ké va thi nghiém ¢ mot sé mdy bom nay cho viéc thiét ké mdy bom
dong dang khac .

Vay nhiing may bom thé nao dudc goi 1a dong dang ( hay con goi 1a tuong tu )?

I. Céc tiéu chuin dong dang:

D& don gian va d& hi€u ta nghién ctiu hai may bom: mét mdy bom c6 kich thude nhé
c6 thé dua vao thi nghiém dé€ do dugc céc thong sé cia nd, may bom nay ta goi nd 1a
mdy bom mdu hodc mé hinh va cac thong sé do dugc cia né cé ghi chi sé "m", vi du
D,., H, ... va mot mdy bom 16n hon dang thiét ké hoic tinh toan goi 1a mdy bom thdt va
khong ghl chf sé. Muén st dung két qua do dugc clia may bom mau dé tinh cho may
bom that thi may bom that phai dong dang véi may bom mau. Hai may bom dudc coi 1a
ddng dang, theo luit né phai théa man ba tiéu chudn déng dang sau day:

Dong dang vé hinh hoc: nghia 1a ty 1 céac kich thudc dai ctia cac bd phan tuong ting
gitia may bom that va mdy bom mau phai 1a hing s6: 1/1, =i, = hing s6, trong dd 1, |
1a kich thudc dai tuong ting ctia bom that va bom mau; i, 1a s6 ty 1& dai.

Céc kich thudc dai trong may bom that va mau thudng 1a kich thude BXCT, vay:

D2 _ Do _ b2 = ...=hing s (4-1)
D2m Dom b2m
Péng dang vé dong hoc: nghia 1a van dong cta dong chdy & cac diém tuong tng

trong mdy bom that va mdy bom mAu phai tuong ty, cu thé cac thanh phan van tdc

tuong ung phai ty 1 vagdc cua cdc vée to van tdc phai bang nhau ( tam gidc tdc do dong
dang)

Ug C2 W2 Cor _Cau

Uom C2m W2m C2rm Coum

Dong hic hoc dong dang: nghia 1a cdc Iic quan tinh, luc dinh, luc ma sit va trong luc

= hing s6 (4-2)

cta dong chdy trong may bom that va mdy bom mau phai ty 1&. Thudng diéu kién dong
lyc hoc tuong tu thé hién qua cac sé Ray nol ( Re ), Pho rut ( Fr ) va Strukha ( Sh):

Re =Rem
Fr:Frm (4_3)
Sh =Shm

Trong ba tiéu chuin ddng dang trén, tiéu chudn dong dang dong luc hoc rit kho dat
do trinh d6 gia cong bé mit bd phan qua nudc ctia may bom khé dat ty 1& mong mudn,
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mit khac Iyc dinh va do nhét khong tuy thude kich thude cac bd phan. Do vay dong
dang ciing chi 1a tiéu chudn gan dung. 0 mdy bom canh quat, tiéu chudn Pho rit va
Strukha dugc coi 1a bing nhau gitia hai bom that va mau khi bio dam déng dang vé
dong hoc, con tiéu chuéin Ray nol cin tinh dén d¢ nhdt clia chat 16ng. VSi mdy bom
canh quat dung d€ bom nudc thi anh hudng vé do nhét khong 16n do vay ma cé thé bd
qua. Nhu vy, nghién cifu bom cénh quat dung d€ bom nudc thi trong nhiéu trudng hop
khi hai may bom ddm béo tiéu chuan dong dang vé hinh hoc va dong hoc thi c¢6 thé coi
chung déng dang nhau.
II. Thanh l4p cac cong thiic dong dang.
Cho hai may bom that va mau dong dang vé hinh hoc va dong hoc ta lap cong thuic :
1. Cong thiic ddng dang vé van tdc:
Tt hai cong thiic (4 - 1) va (4 -2)ta cé thé 1ap ty sé:
U C2 W2 Cor Cpy __60nDon _ D2.n
Usm Com W2m C2rm Coum 60%D2mnm D2m-nm

=ip.in = hang so

Uz _C2 _ W2 _Car _ Cay

do vay: = = = =iD-in (4-4)
Uzm C2m W2m C2rm C2um
Trong d6 i, = —2-,i = " 1ty 1é vé& dudng kinh va ty 18 vé vong quay.
D2m nm

N e ’ ’ F O e N . 2. . X 2 e ’ ’
T (4 - 4) ta viét tach céc ty sO van toc va khai trién iy, i, r6i chuyén vé ta cd céc
quan hé gita van toc vdi dudng kinh va vong quay:

£2__ hing sé1

D2.n

U2 hb 4

—=— = hdng s02 (4-5)
D2.n

W2 _ hing sé3

D2.n

Cong thic (4 - 5) biéu thi chi s Strukha ctia mdy bom that va mAu bing nhau.
2. Cong thiic dong dang vé lvu ligng:
Tt cong thic tinh Iuu lugng qua mdy bom la : Q = n.D2.b2.Cor.ng, dét ty s6 Q/Q,,
va vi hai may bom déng dang nén hiéu suét dung tich ng = Ndm- Ay ta co:
Q _Db2 b2 Cy

- . . =ip-ip-(p-in) » ti day rut ra:
QOm D2m b2m C2rm

Q 4. _
EE*HSWn (4-6)
Q

~ e Y. S 0 A g X ,
Cung tién hanh khai trién iy, i, r0i chuyén vé ta cd : 3
D2 -n

= hing s6 (4-17).

3. Cong thiic dong dang vé cdt nudce:

Uz:-C

Tu cong thic H = Tzun“ ta lap ty sb gitta H/ H, va vi Ny = Ngym ta co:
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H U2 Cou

LI : =(ip-in)-(ip-in) , tu day rut ra:
Hm U2m C2um

H
4 _i2.:2 4-8
i i
Hm 5 ( )
Cuing khai trién i, va i, va chuyén vé ta dugc: = hings6(4-9).
D5-n
2

4. Cong thiic dong dang vé cong suit:

Cong sut may bom dugc tinh theo cong thic: N =~ Q-H

,apty sON /N,
N H n n n n il ‘M \
N _»v Q@ H Tm _ L.(i%.in. d )~(i%~i%~ ty.(2tm”Tdm”Ackm yy 5
Nm Ym Qm Hm n Ym N dm Ntim Nl Md " Nck
cling vi hai mdy bom dong dang nén v, =y , hiéu suat co khing = neym» vy ta cd:
N
Y _:5.:3 4-10
i -
- (4-10)
Va cling nhu trén suy ra : = héng s (4-11)

D3 n3
IT1. Cong thiic ddng dang trong nhiing truong hop dic biét
Trong thiét ké va van hanh mdy bom ta thudng gip nhiéu trudng hop cu thé st dung
cac cong thiic déng dang trén, d€ tién s dung ta viét riéng cho nhiing tridng hop dé
1. Truong hop giit vong quay khong déi, chi thay déi kich thude may bom:
Tu cong thic (4-6),(4-8)va(4-10)thay ip=1taco cac cong thuc:
Q _3 H : N _5

; — =2 = (4-12)
Qm P Hm D Nm P

2. Truong hgp giit nguyén kich thuge may bom, chi vong quay thay déi:
Tui cac cong thic (4-6),(4-8)va(4-10)thay ip=1taco:
Q Lo H 2. N .3 _
Qi Mg, N (4-13)
Qm Hm Nm

Céc cong thiic nay hay dugc dung khi xdc dinh di€m cong tic clia may bom trong
van hanh may bom da co.

3. Xdc lap quan hé giita i va ip khi ¢ n va D déu thay déi:

Tu (4 -6) tarut ra duge ip = Q , (*)va:
Qm‘iD

Tl (4-8) tardt ra duge in = —- /Hi,(**),tﬁ(*)va(**)tacédwc:
D m

1 Q .4/Hm _
iD = _Qm H (4-14)
i |Qm 4/ H 3 4-1
=& $w> (4-15)
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Hai cong thiic nay hay dung trong thiét ké mdi banh xe cong tac clia may bom.

4. Hiéu chinh hiéu suit may bom that theo may bom miu.

Do khong thé théa man ddy du céc chi tiéu dong dang nhu da phén tich & phan trude
do vay hiéu suit cia mdy bom that va mdy bom mAu s& ¢6 khac nhau. D€ xdc dinh hiéu
sudt ctia may bom that ta can phai tién hanh hiéu chinh lai nhiing s do thuc té clia may
bom mau. Viéc hiéu chinh hiéu suit cho ting trang thai rit khé thuc hién, trong thuc té
thudng dua vao cong thic cia Modi dé xac dinh hiéu suét ctia mdy bom that n theo
hiéu suat may bom mau Nm tuy rdng cong thic nay chua cd 1ap luan day du:

n=1-(1-nm)-ip?4-ix02 (4-16)
5.Hiéu chinh d dv trit khi thuc Ah va dé chan khéng[ Hgy 1khi D va n thay déi:
Ah = Ahpy-id-i4 (4-17)
[HckL=Ha—[Ha—(HckhnI(#ldz (4-18).
m

Céc ki hiéu trong cong thiic (4 - 17 ) va (4 - 18 ) sé dugc trinh bay ky é chuong V.
IV. Ty téc ng clia may bom.

1. Pinh nghia ty tdc:

Ty tdc ngla sd vong quay clia mot may bom mau dong dang hinh hoc véi may bom
ta dang xét, ¢6 hiéu suat bing nhau, lam viéc véi cot nudc Hy =1 m, tiéu hao cong suit
Npm bdng mot ma luc (hay Ny = 736 kW, hay bom dudc Qg = 0,075 m’/s).

2. Thanh 13p cong thiic ng:
N

Tu cong thic (4 -10): —

N D n

5 .3 5 3 (%
|-| —_— _._’

NmDn:>1 ( )7 (*)

Dm ns

¥ o : H D, ns [H

Ticongthic (4-8) —=i2.i2 = (L. 225 (=Z)=0s. [0 (==
g ( ) Hm |2 ID 1 (ns Dm) (Dm) n 1 ( )

Thay ( ** ) vao ( * ) sdp xép lai ta cé cong thiic tinh ty tdc theo cong suat 1a ma lyc:

N (4-19)

Ng =
n5/4

Néu cong suét trong (4 - 19 ) tinh bing don vi kW thi ty téc ng € la:

nyN (4-20)

574

ng = 1167

Néu thay dinh nghia ng theo luu ligng Q,, = 0,075 m?/s thi:
Tu cong thuc (4 - 15) ta co:

in = - = \/Q_m.4\/(i)3 :\/O’Oj-“\/g chuyén vé ta ¢ :

Ns Q Hm Q
_ g5 1R i

Sti dung cong thiic (4 - 21 ) cho bom hai ciia vao va da cép nhu sau :
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Q

n =

- Ty tdc tinh cho mdy bom haiclia:  ng =365 3/24 (4-22)
H

nvQ

H.3/4
(E)

- Ty tc tinh cho bom da cép ( Z cdp ): ng = 365 (4-23)

3. Y nghia ciia ty tdc:

Ty téc 1a mot thong sb tong hop cua mot kifu mdy bom, nd khong thay déi déi vdi
cac tri s6 g¢ ao , Bo . ny, K. B6i vay dung né d€ phan loai bom canh quat ( xem bang

phan loai bom canh quat dudi day ), ns dudc tinh véi trang thai thiét ké.

Bomn /_y form
Ty 45C nhd Vy b trumg bioh) Iy 10¢ - 1
7y toc 5080 | 80~150 | 150~ 300 | 300500 | 500 ~1000

loar may boin Boin hicrg chél yﬁdnwﬂm

So 5
mot cot
Borh xe
conh quat

[ 1é kich thave

ang Sitdng
dtic Hink

Trong thiét ké ché tao mdy bom, ngudi ta ¢ ging ting ng dé giam kich thudc cta
mdy bom, vi ring ty tdc ty 1& nghich véi dudng kinh theo cong thiic di bién ddi sau day:
60 g-sin(a2+Bo)
n-Dm\/K-nt|~sin[32~cosa2

Ng =

Ty tdc phan anh dang dudng dic tinh clia cdc loai may bom. Khi ty tdc nhé, dudng
dic tinh H - Q ¢4 cyc tri; tri s6 ng cang 16n thi H - Q tif gidm dan dén ddc. Khi ty toc
nhd, dudng N - Q ting khi Q ting; ty tdc cang 1dn thi dudng N - Q sé gidm khi Q ting.
Pusng n - Q sé nhon khi ty tdc 16n, ddn dén ving lam viéc vdi hiéu sudt cao sé bi thu
hep lai bom s& khong thich hgp vdi trang thai lam viéc thay doi nhiéu.
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B. UNG DUNG cUA LUAT D6NG DANG

Luat dong dang cé mot s tng dung sau day:

- Tu diéu kién 1am viéc ctia bom mau xdc dinh diéu kién lam viéc clia bom thuc;

- Dua vao s6 liéu thi nghiém ttf mét may bom mau dé thiét ké may bom méi 16n hon;

- Dung dinh luat déng dang dé vé lai cac dudng dic tinh clia mdy bom da 1dp dit khi
vong quay thay déi ..v.v...

Sau day trinh bay cach van dung luat ddng dang dé vé lai dudng dic tinh clia bom va
cach got BXCT ctia may bom ma thyc té sin xudt thudng gip.

I. Vé lai cdc duong dic tinh ciia may bom khi vong quay thay déi

Trong van hanh mdy bom da 13p dit, tic 1a mdy bom da c6 kich thudc do vay ip =1
ta chi thay déi vong quay tii n sang vong quay mdi ng cho phu hop véi diém cong tac
mdi. D€ v& lai dudng dic tinh mdi ta dua vao cac dudng dic tinh di c6 clia bom va dung
cac cong thiic déng dang dé vé.

1. Ve lai duong dic tinh ¢4t nude H - Q ving véi ng

H H
RN //
H Ward
B{ <A \& 1,7 .
HB B/ >'\Cl Hl
/g‘ < h N HB—
e’ 47 N
S “
RO N
////
U TY Q 0s Q1

Hinh 4 - 1. V¢ lai dudng cdt nudc H - Q -n;y.
Vdi may bom da chon ta ¢ duong H- Q - n, ta can vé lai dudng H - Q -ny méi véi

vong quay mdi lang nhu sau:

Tiicéccéngthﬁc(4—13)tacé:%:inz%lvay lein-Q:|
VﬁiHFl=ir% vy  Hi=ig-H = (%)

Trén dudng H - Q - n ta ldy mot sé diém A, B, C, ... Vi mbi diém d6 ta x4c dinh dugc
cac toa do diém tuong ung: A ( Q,, H, ), B ( Qg Hy ), C ( Qe He ) ... sau d6 dung cong
thiic ( * ) tinh ra céc diém A, ( Q,;, Hy, ), B, ( Qu Hy; ), C; ( Qcyy Hey ) ... thude dudng
H - Q ting vong quay nq, ndi cac diém nay lai ta dugc dudng H - Q -nq can v& lai.

Clng tu hai cong thtic trong ( 4 - 13 ) ta rut ra cong thuc tinh j,theo Q va H va can
Q1_ H1 .y Q _ Q1 _

Q VH R Jny

bing i, ta cd ty sé: hing s6 = k , tong quat rut ra quan hé
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Q=k (4-24)
Cong thiic ( 4 - 24 ) biéu didn mot parabol qua géc toa do. Khi biét hing sé k,

gia thiét H ¢4 thé tinh ra Q tuong ung. Ung dung parabol nay ta dé dang tim ra vong
quay np cta dusng H - Q -nq di qua mot diém nao do. Gia sti ¢6 diém cong tac 1a B, ¢6
toa do B, ( Q,, H, ), diém nay thudc duong H - Q-nq, nhung chua biét gia tri nj 1a bao
nhiéu. Vay ta can tim gid tri ndy theo cdch sau:

Biét diém B, vay ta tinh dugc hing s6 k, = % , dung cong thuc (4 - 24 ):

1

Q =ky.4/H ta vé& dugc dudng parabol qua gdc toa do ( xem Hinh 4 - 1,b ). Dudng nay di
qua B, va giao vé6i dudng H - Q -n tai diém B ( Qg, Hy ). Ap dung cong thic dong dang
in= %1: %1 tinh ra vong quay nl can tim : np= n%lz n\/%.

Khi da ¢é nq ta tién hanh vé lai dudng H - Q -nq nhu da trinh bay.

2. Ve lai dudng dic tinh cong suidt N - Q -n; vdi vong quay méi ng.

Viéc vé lai dudng dic tinh cong sudt N - Q - nq ciing dua trén dudng dic tinh cong
sudt da c6 N-Q -n (Hinh 4 - 2,a). Tt cong thic (4 - 13 ) ta co:

T=in= Qu=inQ ]
TR = =i )

H\' / By _

{3
v 08 & 2 5, 05 0

Hinh 4 - 2. V¢ lai dudng dac tinhN-Q-nyvan -Q-ng .

Cach vé dudng dic tinh cong suat N - Q ung vdi vong quay mdi nq cling tuong tu
nhu da trinh bay cach vé dudng H - Q -nq , nghia la trén dudng H - Q - n da co chon mdt
s6 diém A, B, C ...sau d6 dung cong thic ( ** ) tinh ra cac diém A,, B,, C, ... tuong ung,
ndi cac diém nay lai ta sé dugc dudng dic tinh H - Q - nq cin vé lai ting vdi ny.

Clng tu hai céng thic tinh i, theo Q va theo N ta tinh ra dudc: %1 = 31{%1 =k=h.sd

va tinh ra phuong trinh parabol qua gdc toa do:
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Q=KW (4-25)

3. Ve lai duong hiéu suit n - Q -nq 1ing véi vong quay méi n;.

Vi may bom khong déi nén coi nhu 1a hai mdy bom dong dang nén hiéu suat khong
d6i n = hing sé . Do vay khi chuyén vong quay tii n sang nj ta chi cin tinh tién dudng
n - Q - n theo cach sau ( xem Hinh 4 - 2,b ):

Tai diém cd hiéu suit Nmax rén duong n - Q - n déng lén duong H - Q - n dudc

diém D va tinh ra k, = \/Q_TD Qua D ta vé parabol Q = k,,/H va dudng nay giao véi
D

duong H - Q -np tai D, , tti D, ha doan thing ding . Ta tinh tién duong n - Q - n tti E vé

E, ta thu dudc dudng n - Q -ng can vé lai ting v6i vong quay mdi 13 nj.

IL. Got banh xe cdng tic dé mé rong pham vi lam viéc ciia bom li tAm

Trong viéc chon may bom cé lic ta khong chon ra dudgc may bom théa man liu
ludng va cot nude thiét ké, trudng hop nay ¢ thé dung mét may bom gan véi thong sb
thiét ké cia bom, sau d¢ giti nguyén vong quay va got bét dudng kinh D, clia BXCT ta
duge mot may bom méi dé st dung.

1. Cic cong thifc dong dang khi got BXCT.

M4y bom da got nay khong con dong dang véi mdy bom cii nifa va hiéu suét c6 thap
hon, tuy nhién nhd got BXCT ma thay déi dudc pham vi cong tac clia nd. Viée got may
bom phdi tuin theo nhiing quy dinh sau:

- Chi cho phép got déi véi bom li tam ty tdc viia va nho;
- Kich thudc got bét khong 16n qua pham vi cho phép.
Vi lugng got nhd 6 thé gan dung cho ring:
e Tiét dién qua nudc ctfa vao, clia ra va géc tao bsi canh bom vdi tiép tuyén cia né
trudc va sau khi got bing nhau, nghia 13 tam giac téc do van dong dang.
Luu lugng sau khi got BXCT la: Qg =Fg-C2rg;
Luu lugng trude khi chua got la: Q =F-Coy, trong do Qg ,Fg,C2rg 12 luu lugng,
dién tich qua nudc va thanh phan van tc hudng kinh cia bom da got.
Vi coi ring tiét dién qua nudc trudc va sau khi got khong ddi nén ¢ thé viét: F = Fg-
Qg _Fg C2rg _Co2rg

Lap ty s6 Q/Qg ta cé: —2 —2= vavi tam gidc tdc do dong dang cho nén:
Q F Co2r Cor

C U o-D U , . A
2rg _~29 _ 20 _~29 Vay rut ra cong thiic quan hé vé luu lugng:
Cor U2 ©-D2 u2

Qg D2g .
~9_Z20_ 4-26
Q Db, D ( )

e Khi got duong kinh ctia ra BXCT mét lugng nho coi bpg=bo va gill nguyén vong

quay ng=n hay in =1. Ap dung cong thiic dong dang (4 - 12 )tacé :

48

http://nuoc.com.vn



D2 . N D2

—20y2 vy 9. i3 = (=95,
D2 N D2

Qua tong két thuc t& nhan thdy ring két qua ly luan & trén chua phu hop véi thuc té.

Khuyén ldy theo két qua thuc té sau day khi got BXCT li tdm vdi ng <200 ( v/ph) :

Hg

_2
H iD=

Qg_i D2g _

Q D D2

H D .

Foi2=( 20,2 ( Ding véi ng < 200 v/ph) (4 -27)
H D2

N D2

F=ig = (=3

N D2 -

Cung tu céng thic (4 - 27 ) ta rut ra quan hé Q va H:
Q=kg-H (4-28)
Q9 _Q
JHg VW
Viéc hiéu chinh hiéu suat bom got dung cong thiic (4 - 16 ):

D
S1-(1-7)-(229)-045 (4-29).
D2

1a mot parabol qua gdc toa do, cé hing s6 kg =

g
Nhiing cong thiic viia dudc trinh bay tuy khong chinh x4c nhung van dang dugc su

dung rong rai dé tinh duong kinh can got Dg va ve lai cac duong dic tinh cua bom got.
Kinh nghiém thdy ring:

- Khi got dudng kinh D, 10% va ng < 200 thi hiéu suét chi gidm 1%;

- Khi got duong kinh D, 10% va ng =200 - 300 thi hiéu suit giam 4%.
Lugng got dudng kinh D2 khong dugc vugt qua nhiing kinh nghiém sau:

Khi 60 < ng <120 thi chi got 15 ... 20% dudng kinh BXCT;

Khi 120 < ng <200 thi chi got 11 ... 15% dudng kinh BXCT;

Khi 200 < ng <300 thi chi got 7 ... 11% dudng kinh BXCT;

Khi ng > 300 khong cho phép got BXCT.
Nén sti dung bom da got lam viéc trong khu vuc hiéu suét ng = 93% nmax - Ving lam
viéc ndm trong da gidc gidi han bdi dudng H - Q chua got va H - Q got ( dudng II ) va
hai duong parabol qua A va B vé uing véi ng = 93% Mmax (Xem Hinh 4 - 3,a).

, B
W
N A
&/
v
0 4
7 A o8

<=
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Hinh 4 - 3. V& dudng dic tinh va ving lam viéc cia bom got.

2. Xdce dinh Dpg va ve lai cdc dudng dic tinh cula may bom khi got.

a. Xdc dinh duong kinh Doy clia bom sau khi got:

DPiém A ( Q,, H, ) 1a diém dugc xdc dinh tng véi luu lugng va ¢t nude yéu ciu,
diém nay nim ngoai dudng dic tinh H - Q - n clia mdy bom dé chon, ta cAn got dudng
kinh cta BXCT tu D, xudng con D2g dé nd quay véi vong quay n nhu ci nhung dam
béo bom dudc luu luong Q, 1én d6 cao H,. Ta tién hanh cdc budc sau ( Hinh 4 - 3.,b ):

V& parabol theo phiong trinh (4 - 28 ): Q =kg-{/H Véi kg = \/QHL di qua diém A;
A

Pudng parabol trén giao véi dudng H - Q - n tai diém B ( Q,, Hy, ), tii day ta tinh ra

dudng kinh bom sau khi got: Dog :g—A-DZ hodc Dpg = /:—A-Dz.
B B

b. Vé lai cac duong dic tinh ctia may bom da got:

Cach vé cac duong ddc tinh H-Q - Dog , N-Q - Dag, n - Q-D2g tién hanh cdc
budc tuong tu nhu da lam & trén vdi ip =1 va st dung cdc cong thiic (4 - 27 ). Riéng
dudng n - Q -Dag V& don gidn hon, lay cdc tung do dudng n - Q - n ctia bom chua got
trii di lugng hiéu sudt bi gidm theo sé liéu kinh nghiém ( da néu & trén ) thi dugc két

qua.

Hinh 4 - 4 1a vi du vé cdc dudng dic tinh clla may bom ung vdi cac dudng kinh got
khac nhau.

v %
- 12413 T1%
ke 1450ving, 3
80
PN
A » 80
¥,/
i 1140
S0t 20
I 1283, 0:365,,
40: 124 136:0: 340 - 0
Jol 124+, P:320 m T~
2 i ‘:1{( N
20t = P NKkm
10l 11 :'20
[”cx?.,. T 100
A
10 - 130
sH A Jeo
61 < 1. 4 A4 ] [fex ] 40
4 120

A0 80 120 160 200 240 280413
0 200 400 600 800 1000 @m¥,
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Hinh 4 - 4. Duong dic tinh may bom da got.
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Chuong V. KHI THUC TRONG MAY BOM CANH QUAT
A. HIEN TUONG KHI THUC VA NGUYEN NHAN PHAT SINH .

I. Hién tugng khi thuc, qua trinh va nguyén nhan phat sinh khi thuc.

Hién tugng khi thuc trong dong chét 16ng phat sinh trong trudng hop, khi ap suét
thdy tinh 6 mot ving nao dé (p) cia dong chay giam dén bing hodc nhé hon 4p suét
héa hoi (ppp ). PO véi nudc thudng, 4p suit héa hoi thuc té chi phu thudc vao nhiét do
va khong vugt qua 0,4 m cot nude ddi véi nhidt do t < 30°C. O noi 4p suét gidm thap
nay chat 16ng bj s6i va xuét hién tui hong chia diy hoi nudc va khi, ta goi 1a bot khi.
Bot khi nay bi kéo theo dong chit 1dng dén ving cd ap sudt thily tinh cao hon dp suét
hoa hoi thi hoi nude trong cac bot khi dot ngdt nguing tu lai, tao nén dé chan khong sau
va chit 16ng xung quanh ¢ xu thé lao vao tdm bot khi d€ chiém chd. Qua trinh xam
thuc l3p di 13p lai trong long chat 16ng. Tdc do lao vao tdm bot khi clia cac hat chat 16ng
dll cao, béi vy kéo theo va dap thily Iuc cuc bo gay nén tiéng én va rung dong. O noi
xay ra khi thuc ap sudt c6 thé dat hang nghin at mét phe va lam ting ton that thiy luc
dong chdy. Néu céc bot khi bi pha vd canh bé mit tiép xic thi do va dap thily luc cuc b
vdi tan s6 cao sau mot thdi gian s& bit dau phd hoai bé mit tiép xic clia bom, hinh
thanh nhiing "ném thuy luc" béc bé mit vat lidu 1am bom ( xem Hinh 5 - 1.a).

a) b)
5 7
._+.r- .
P >phh -~
P=phh

Hinh 5 - 1. S6 do khi thuc pha hoai bé mit tiép xc.

Mot lugng nhd chat khi tach ra ti chat 16ng vao bot khi do qua trinh tiép xic qua
nhanh khéng kip hoa tan, do vay chat khi bi nén va do nhiét d ting dot ngdt phat sinh
qua trinh dién phén ... T4t ca nhiing nguyén nhan trén din tSi phat sinh céc tac nhan co
hoc, dién phén, nhiét va hda hoc ting tac dong pha hoai ctlia khi thuc ddi véi bé mat tiép
xuc gitia thanh mdy bom va chit 16ng. Bé mit thanh may bom bi rd, ning hon nia sé bi
thing 16 chd. Hinh thiic pha hoai nay goi 1a " sy &n mon khi thuc "

Tt phan tich nguyén nhan clia sy #n mon khi thuc & trén ta nhan thiy ring tdc dong
pha hoai ctia khi thuc ¢ thé gidm nhé néu dung vat liéu ché tao mdy bom c¢é do bén vé
héa hoc cao, vat liéu cd tinh dan hdi va déo cao va gia cong bé mit tiép xic nhin .

Trong may bom canh quat, khi thuc xdy ra ¢ ving qua nudc, & nhiing noi ap suét
thiy tinh trong chét 16ng dat tri sé nhé nhét d6 1a: mit sau rinh ctia vao ( diém A, Hinh
5-1,b) khe canh BXCT, sau diém A 4p suét sé ting 1én nhd ap luc tii canh quat truyén
cho chét 16ng nén kha ning khi thuc giam dan. Trong mdy bom li tAm, ving thudng co
khd ning khi thyc 13 cdnh quat va dia BXCT, trong mdy bom hudng truc thudng xdy ra
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& phan trong vé mdy va dic biét & phia sau mut canh . Khi khi thuc phat sinh thudng
lam thay d6i ( thudng gidm ) cot nudc, cong sudt yéu ciu va hiéu suét cia bom. Khi
hién tugng khi thuc phat sinh manh ché do 1am viéc clia bom sé& bi pha hoai. Khi thuc
trong may bom kéo theo tiéng on va 1am rung may.

Hinh 5 - 2. Cac banh xe canh quat bi khi thuc pha hoai.

I1. Nhiing yéu t6 c6 lién quan dén hién tugng khi thuc.

Diéu kién xay ra khi thuc tai mot noi nao dé 1a ap sudt tai dé nhé hon hoic bing ap
suat héa hoi. Nhu vay viéc nghién ctiu khi thyc dua vé viéc nghién ciu nhiing nguyén
nhan dan téi viéc 1am giam ap lyc. Do ap sudt § canh mdy bom tii ctia vao dén ciia ra
ngudi ta nhan thiy ap sut tai diém N § clia vao BXCT c6 ap suét nhé nhit. Tuy nhién
do pham vi N rat hep, chat 16ng vugt qua qua nhanh, khong kip hinh thanh nhiing bot
khi, do vay kha ning phat sinh khi thyc tai K sé nhiéu hon, tuy ring ap suét tai K do
dugc 16n hon tai A. Vi ring ap suét tai K 1a nhé nhat di d€ phat sinh ra hién tugng khi
thuic, cho nén ta coi p, = p,;,, ( xem Hinh 5 - 3 ). Viét phuong trinh Becnully cho 0-0 va
K ta co:

Hinh 5 - 3.
2
Pa _ Pk . Ck
7a27+2—g+(h|§+hmsh+hmsvk)

Trong d6 : hmsp 12 ton that thiy lyc trong éng huit;
hmsvk 12 ton that thiy luc tif ctia vao dén diém K;
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Ck 12 van téc dong chay tai diém K.

Chuyén vé cong thiic trén ta c¢6 4p sudt tai diém K ta cin nghién ctiu:

2
Pk Pa Ck
T =TR K bk~ hmsh - hmsvk
Yy vy 29 (5-1)

Phén tich (5 - 1) ¢6 thé rit ra dugc nhiing nhan té giy nén giam 4p sudt tai K:

-Noi dit mdy bom cang cao so vdi myc nude bién ( tiic cao trinh dit may V) hoic
nhiét do moi trudng cao thi ap sudt khi quyén p, s gidm, tic 1a tram bom & mién nui
dé& c6 nguy co bi khi thuc hon tram bom ¢ mién dong béng.

- Van téc dong chdy ck qua mdy bom cang 16n do vong quay ting, cdt nudc van
hanh thap cling 1a nguyén nhan giy gidm 4p sut .

- Do cao dit mdy bom cang cao so véi muc nude bé hit cling 1a nguyén nhan gay
gidm 4p suat trong mdy bom. Viéc ha cao trinh V4, cang thap cang c6 1¢i vé khi thuc.

- Ton that éng hit hygp cang I6n cang ¢é nguy cd sinh hién tugng khi thuc.

- Thiét ké dang canh va gia cong bé mit tiép xic vdi dong chdy thich hgp sé giam
nguy ¢o gidm dp va giam nguy co khi thuc.

- Trong van hanh néu him mdy dot ngdt hay doi hudng dong chdy s& phat sinh nudc
va thlly Iuc lam tach dong khdi canh ciing dé phat sinh khi thuc.

- Khi may lam viéc phat sinh rung dong cling gy tach dong tao bot khi. Bot khi vG
tang giam 4p luc ¢ chu ky, ting tan s6 gay nén khi thuc cang ac liét hon.

Nhiing két luan rit ra dudc & trén can chd y 4p dung trong thiét ké, van hanh may
bom d€ tranh hodc ngin ngtia hién tugng khi thuc.

II1. Nhitng diu hién ctia hién tugng khi thuc va bién phap ngiin ngua.

1. Nhiing d4u hiéu va tdc hai cia hién tugng khi thuc

Khi van hanh tram bom, nht 1a van hanh & trang thai khac vdi trang thai thiét ké,
néu nghe ¢6 tiéng nd don, may bj rung dong 1a c6 thé c6 khi thuc phét sinh, vi ring khi
¢6 hién tuong khi thuc cac bot khi ngung tu lai nén phat sinh tiéng én. Néu nghe thiy
tiéng nd c6 chu ky tiic 1a cac bot khi nhd hop thanh cdc bot khi 16n.

Khi mé mdy ra quan sat, néu thiy cac bd phan qua nudc bi 16 t6 ong, c¢6 nghia 1a
hién tuong khi thuc di gay pha hoai bé mit cac bo phan do, thudng cdc mit phia sau
canh bi 18 ning hon. Khi Q > Qtk thi ¢6 thé rd ca mit trudc cla canh. Nhiing noi thudng
bi rd nhét 1a: mép ra canh, khe hd gitia canh va vo, mit canh noi tach dong vdi van tdc
tuong déi W. Khi van hanh luu lugng qué 16n trong thdi gian dai thi ngay phan vé xoén
cling ¢4 thé bj rd.

Trong van hanh con ¢6 ddu hiéu : Khi bom 1am vao khi thuc thi do chit 16ng phat
sinh bot khi 1am cho cot nudc gidm. Bot khi nhiéu d& sinh tdch dong . Lic nay ca H, N,
n déu gidm. Tuy nhién tiy thudc vao ty téc ma do gidm cé muc do khac nhau: O bom li
tam ty toc thp, vi khe canh hep do vay khi phat sinh khi thuc thi khi thuc sé nhanh
chdng phat trién toan khe, din tdi H, N, 1 gidm nhanh  mot Ivu luigng nao doé. 0 may
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bom hudng truc, ty téc cao, do khe canh qua rong do vay khi thuc chi ¢é § mot phan tiét
dién qua nudc, do vay H, N, n gidm tui tti, khong ¢é diém gian doan nhu bom li tm vi
vay kho phat hién hon. Tuy nhién khi phat sinh khi thuc thi dudng dic n - Q giam trudc
hai dudng H - Q va N - Q, do vay thudng bom hudng truc ding viéc gidm dudng n - Q
d€ nhan biét su xut hién clia hién tugng khi thuc.

2. Cac bién phap phong ngita hién tugng Khi thuc.

Viéc phong nguia hién tugng khi thuc phai dudc tién hanh é moi giai doan.

Trong viéc ché tao mdy bom, dé ting kha ning khang chiu ctia mdy bom khi ¢é xdy
ra khi thuc, ngudi st dung thép khong ri ¢6 ham lugng crom tui 12 ... 14% va kén t1 0,5
...0,8%. Thiét ké dang canh hop ly, mit sau canh cé su giam 4p luc ddéng déu, khong
gidm dot ngot. Géc By 6 clia vao c6 gia tri nhd dé do dy trii khi thic yéu ciu sé nhé do
dd it ¢d kha ning phat sinh khi thyc hon. Dong chay vao BXCT khong lam ngodt dot
ngdt. Dung bom li tdm hai ctia vao dé giam vén tdc hodic md rong dudng kinh vao D,,
nhung viéc mé rong nay khong nén 1am cho ty sé D./D, qué nhé dé chiéu dai khe canh
khong qud nhé mdi khong sinh khi thuc.

Vé thiét ké cong trinh: Khong chon hg qua cao so vdi bé hit , nhung cling khong
chon qua thap dé tranh xay 18p khéi ludng 16n khong kinh t&. D4i véi may bom nhé ¢é
thé ting dudng kinh va gidm chiéu dai dng hut, gidm sd ludng chd ngoit, nén bd van
trén Ong hit dé dong chay phan bd déu ... nhdm gidm tén that hypgh. P6i véi bom
hudng truc 16n viéc chon hinh thic va kich thudc éng hit, budng hut hdp ly cling 1a mot
bién phép chdng khi thuc .

Trong giai doan van hanh: Cho mdy chay phdi dam bdo do cao hit nudc nhd hon do
cao hit nudc cho phép. Khi mujc nudc trong bé huit thdp hon myc nude cho phép thi phai
diing ngay mdy. Tim bién phap gidm ton tht thiy lyc trong éng hut va bé hit. C6 thé
nghién ctiu viée dung van pha chan khong dé phd khi thuc. Tuy nhién viéc phd chan
khong ¢ thé lam giam kha ning hut clla may bom ma viéc chdng khi thuc chua chic ¢6
tac dung tot.

B. PO CAO PAT MAY BOM

D0 cao dit may bom (Vg,, ) phai thda min yéu cau vé ky thuat 1a phong tranh khi
thyc va phdi thda man yéu cau kinh té 1a khdi dao dip phai khong 16n. Quy dinh chon
cao trinh V4 G noi phat sinh khi thuc nguy hiém nhat déi véi ting loai bom va phucng
thiic dit may bom, cu thé nhu Hinh ( 5 - 4 ) sau day:

Hinh 5 -4. Vitri V4,
theo tling loai may
bom.
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Qua hinh V& trén ta nhan thdy V4 ciing chinh 1a d6 cao hut dia hinh hg, dé an toan
14y hg < [hg ] trong cong thiic (5 - 2), cao trinh dit may bom :
Vim = Zbh *[hs] (5-2)
trong d6 [he ] ¢6 thé 14y ddu duong hodc 4m tuy diéu kién cu thé. D€ xédc diinh [hg ]
thudng co hai cach, sé dudc trinh bay sau day:
I. Tinh d9 cao hut theo d§ chan khong cho phép [ Hci ].
Viét phuong trinh Becnully cho hai mit cit 0 - 0 va B - B ( xem Hinh 5 - 3,2 ):

2
Pa Pp Cb , N LR e ? £ ,
L =hg+—+ 2 +hmsh » trong do hmsh 1a ton that thuy lyc trong 6ng hut.
Y

Pa_Pp c? Pa_ Pp

Chuyén vé cong thiic trén ta ¢d : hg = - thh_z_g , Vi Hek =

vay
Ch

hs:Hck—hmsh—z—g , (%)
Khi Hey dat ti gidi han cho phép [Hck]thi do cao hiit hg cling dat dén do hut cho phép
[hg]. Vay thay vao ( * ) ta co:

cs
[h5]=[Hck]—hmsh—z (5-3)
D06 cao [Hek] ¢6 thé tra trén dudng dic tinh cia mdy bom. St dung tri sé nay tu

duong dic tinh can chu y hiéu chinh cho phu hdp vdi thuc té vi ring thi nghiém m6 hinh

da tién hanh trong diéu kién chuén: vdi cot 4p khi quyén Hg = Pa _ 10 mét cot nudce,
Y

nhiét do khong khi noi thi nghiém t = 20°C ( Hpp = PN = 024 mét cot nude ) va vong
Y

quay may bom thi nghiém béng vong quay dinh muc (ny ). Cach hiéu chinh nhu sau:
Trong cong thic ( 5 -3 ) khi hiéu chinh thay [Hck] b6i ki hiéu [Hek] :
-Khi Ha #10mthi:  [Hgk]=[Hck] -0+ Hg ;
-Khi Hy # 10 mvat=20°C thi: [Hck]=[Hek] 10 + Hg + 0,24 — Hph

- Khin#ny thi: [Hek] = {Ha —(Ha - [Hck])(#)z};

- Khi ddt mdy bom 6 do cao v # 0 thi: Hy =10,33 - %.
Ta con c6 thé traHg & cac cao do theo bang (5 -1) va Hpp theo bang (5-2):
Bing (5-1)
Do cao so mit chuin 0 100 200 300 400 500 600
Ha (m) 10,33 | 10,2 10,1 10 9,8 9,7 9,6
D3§ cao so mat chuin 700 800 900 1000 | 1500 2000
Ha(m) 9,5 9,4 9,3 9,2 8,6 8,4
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Bing (5-2)

Nhiét domai trudng °C | 5 10 20 30 40 50
Hhh (m cot nudc ) 0,09 0,12 0,24 043 | 075 | 1,25
Nhiét domai trudng °C | 60 70 80 90 100

Hhh (m cot nudc ) 2,02 3,17 4,82 7,14 | 10,33

Bom li tam st dung do chan khong [Hek] d€ xdc dinh do cao hit cho phép [hg].

IL. Tinh d@9 cao hit theo d¢ dv trif khi thuc Ah:

Bom hudng truc dung d6 du trii khi thuc t6i han cho phép Ah dé tinh do cao ht cho
phép [hs]. Hinh 5 - 3, ta dé viét phuong trinh Becnully cho hai mit cit 0 - 0 va diém K

va di c6 dugc cong thidc (5 - 1), chuyén vé ta co:

2
Pa Pk Cg
7a27+79+ h§+hmsh+hmsvk

néu dit Hg =hmsh + h¥. trong d6 nhu da biét hK 1a do cao hut tii myc nudc bé hit dén

diém K dang nghién ctiu, con hypep 13 t0n thét cot cot nudc trong éng hit. Vay ta c6:
2
p;l=T<+C2:g+ Hs + hmsvk (*)
Thanh phan t6n thit thiy lyc ttf clia vao BXCT dén di€m K (hmsyk ) V6i khodng cach
ngin do dd chi xét dén t6n thit cuc bo, nén :
Wi
hmsvk = * 29
Trong d6 : wy 1a van téc tuong ddi clia chat 16ng tai diém K trén BXCT; 4 1a
hé s tinh dén viéc gidm ap luc thidy tinh, hé sé nay phu thudc vao bién dang cénh, hé sé
ty tdc va cac yéu t6 khdc, thudng vao khoang 0,2 ... 0.4 .

Thay tri s6 hmsyk Vvao ( * ) rdi chuyén déi cong thic ta c6 ta ¢6 :

2 . 2 2 . 2
HS:p_a_%__Ck'ka:Ha_Hk_Ck'}"Wk (%)
Yooy 29 29
Diéu kién phat sinh khi thuc tai K khi Hy = Hpp va lic ndy Hg dat ti han (Hs)th
Cl% +7LW% fekk
(HS)th: Ha —Hk —( )th = [hs] + hmsh ( )

29

. . CEeawg
Thanh phan (2—g

Kyih =Ahg, dude goi 12 " do dy tri khi thuc téi han". Didu

kién dé khong phét sinh khi thuc 1a d¢ du trif khi thuc dudc chon phai 16n hon Ahy,. T
cong tuc ( *** ) ta rut ra dugc [ hg]theo do du trti cho phép Ah= k. Ah¢, nhu sau:
[hs]=Ha —Hhh — Ah - hmgh (5-4)
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Trong cong thuc ( 5 - 4 ), do du tri khi thuc cho phép Ahtra dugc tu dudng dic tinh
clia mdy bom va ciing chd y ring tri sé nay vé& ra tu thuc nghiém & diéu kién chuén, do
vy cling phai tién hanh hiéu chinh cho diéu kién thyc té, cach hiéu chinh ciing giéng
nhu da trinh bay trong cong thiic tinh déi véi bom li tam.

Tri s Ah 13 d6 du trii khi thuc cho phép nhé nhit d€ khong sinh khi thuc. D€ an toan
hon con yéu ciu nhin Ahg, v6i hé s6 an toan k > 1,15 . D& hiéu thém vé Ah ta hiy xem
thi nghiém khi thuc qua céc giai doan nhu Hinh ( 5 - 6 ) phan cudi chuong nay.

Trudng hop trong dudng dic tinh clia mdy bom khong vé dudng Ah- H - Q ta ¢ thé
dung cong thiic ctia C.C. Rut nhép ( Nga ) sau Day:

Ah =10.(YQy4/3 (5-5)
Cth
Cth : 12 hé s ty tdc khi thyc, di v6i may bom li tam thong thudng, 14y nhu sau:

n, | s0..70 | 70..80 | 80..150 | 150..250

C, | 600.750 | 80 | 800..1000 | 1000...1200

Ngoai ra, Tém con dua ra cong thiic gin ding khac:

Ah=ch-H (5-6)
Trong dd: hé s khi thuc o x4c dinh theo cdc cong thiic thyc nghiém sau:

- Theo Stépandp: oth =2,2.1074-n/3

- Theo Escher - Wyss: st =2,16.1074-n4/3

D4i v6i bom hai ctlia vao: oy = 1,37.1074-n4/3;

- Theo Vién nghién ciju thiy luc Lién X6 (c):

oth =2,05.1074-n4/3 .

Sau khi tinh Ah ta nhan thém hé sd k = 1,15.
B6 sung thém cong thic dong dang vé do du tri khi thyc:

AAh—:q = i3 -if (5-7)

II1. Xac dinh cao trinh dit may bom ( Vdm )

Cao trinh dit may bom phai thda man yéu ciu an toan khi thyc trong moi ché do van
hanh va cling khong dit qua thip dé tranh ting khéi luong cong trinh. D€ chon cao trinh
dit may trude tién ta dung luu luong va cot nudc thiét ké dé tinh, sau d6 kiém tra trang
thai 1am viéc khdc phai bio dam chdng dugc khi thuc.

1. Xdc dinh cao trinh djt may theo trang thai thiét ké:

Tt cong thiic (5 -2 ) ta viét:

Vdm < Zphmin + [hs] (5-8)

Trong d6: Zphmin 12 muc nudc thap nhat trong bé hut.
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[hg]d0 cao hiit cho phép, tinh theo trang thai thiét ké, dung ( 5 - 3 ) - déi
v6i may bom li tAm, dung ( 5 - 4 ) - d6i véi mdy bom hudng truc.

2. Kiém tra cao trinh djt may & cac ché do lam viéc khac:

Xdc dinh Vdm theo cong thiic ( 5 - 8 ) ddm bdo khong sinh khi thyc khi mdy bom
lam viéc G ché do thiét ké. D€ bao dam ring khi may bom lam viéc & cac ché do khéac
ché d6 thiét ké vin bao dim khong phat sinh khi thuc ta con phai kiém tra khi thuc & céc
ché d6 gidi han 13 ché do 1am viéc v6i Hyax VA Hmip Na :

Goi cao trinh dit may bom khong sinh khi thic & ché do cot nudc Hmax1d Vgm:

Vdm = Zbhmin + [hs] (5-9)

Do cao hit cho phép [hg]ciing tinh gidng nhu trén, nhung st dung Hypax dé tra do
chan khong cho phép [Hek] (' hodc d6 du trii khi thuc cho phép Ap ) va luu lugng tucng
ung trong cong thiic (5-3) hodac (5-4).

Goi cao trinh dit may bom khong sinh khi thic & ché do cot nude Hmin 13 Vgm:

Vdm = Zbhmax + [hs] (5-10)

Trong cong thiic ( 5 - 10 ): Zphmax 12 muc nudc cao nhit trong bé hit. Ciing tii cot
nudc Hmin ta tra ra [Hek] ( hodc do du tru khi thuc cho phép Ap ) va luu lugng tuong
ung trong cong thiic (5-3 )hoac (5-4).

Cao trinh dit may bom theo trang thdi thiét ké néu Vdm < vy, va < vy, dong
thoi théa man yéu ciu clia nha may ché tao vé do nhing BXCT dudi muc nudc thap
nhat & bé hit mot do sau hg < 0 ( ddi véi bom hudng truc ) thi Vdm dugc chon an toan.
C. THI NGHIEM KHI THUC

Muc dich cua viéc thi nghiém khi thuc 1a xdc dinh do cao hut cho phép va quan hé
ctia né déi véi cac thong sé khac ctia may bom nhu H, Q, N, 1. Cung vdi thi nghiém vé
cac duong dic tinh H- Q, N - Q, 1 - Q ( nhu da trinh bay & phén trudc ), két qua thi
nghiém khi thuc vé ra dugc cac dudng dic tinh [ Hek] - Q va Ah - Q.

C6 hai loai thiét bi thi nghiém khi thuc 1a thiét bi thi nghiém hS ( nhu déi véi thi
nghiém xac dinh H, Q, N trinh bay phan trudc ) va thiét bi thi nghiém kin ( Hinh 5 - 5 ):

4
u'u
: 3

Hinh 5 - 5. Thiét bj thi nghiém khi thuc kiéu kin.
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Trong thiét bi thi nghiém khi thuc kiéu hd, ta dung cta van dit trén ong hut dé ting
dan t0n that trén ong hut, lam ap sudt clia vao mdy bom gidm nhé dan cho dén khi sinh
khi thyc. Thiét bi nay don gian nhung kém chinh xac.

Thiét bi thi nghiém kiéu kin chinh x4c hon thi nghiém hd, nd 1a mot hé théng trong
dé nudc chdy theo vong khép kin, gdm ¢ : mdy bom 1, dng hiit, van diéu chinh 6, éng
day, thiét bi do luu lugng 4, van éng dy 5, binh kin 2 chiia ddy khi bén trén, bom chan
khong 3, nhiét ké d€ 9, van thong véi khi troi 11... Bom chan khong 3 dudc ndi vdi binh
kin 2 d€ hut khong khi trong binh nhim lam gidm 4p suét trong hé théng ma khong pha
hoai ché do lam viéc cia mdy bom. Dung van éng ddy 5 d€ diéu chinh luu lugng Q,
khéng ché luu lugng khong déi cho ting muic thi nghiém. Dung chan khong ké 7 dé do
chan khong trong dng hut.

Tién hanh thi nghiém, véi m&i muic Q cho ta mét tri s6 du trii khi thuc Ah, vdi nhiéu
muic luu lugng Q tudng ting cé nhiéu Ah ta vé ra dudc dudng dic tinh Ah - Q (cho may
bom hudng truc ), va tii tting cip Ah - Q ta cling c¢6 thé tinh ra [ Hek] :

2
Pa—Phh C1
——a_thh 1 Ap
[Hek] o
Ha\
S H=f(sh)
o~
N
l I |
i i
2 | b
! 1
. H |
;o= ! a-#{4h)
L. Lo '/ .- .
1 H e M d
! ]
B
Y- 1 l -

(=9
>
|~
>

Hinh 5 - 6. Dién bién H=f(ah).
va veé duong dac tinh dd chan khong cho phép [ Hgk]- Q ( cho may bom li tam ).
Cac budc tién hanh thi nghiém khi thuc nhu sau:
- Dung van 6ng day 5 dé€ mé mot muc luu lugng khong déi Q = hing sé va gid
cho mdy bom lam viéc véi tri s vong quay khong déi sudt qua trinh;
- Dung bom chén khong 3 d€ ting do chan khong trong binh kin 2, chan khong
ké 7 do dudc céc tri s6 chan khong thay doi.
- Dung ap luc ké vi sai 8 do Ah.
T két qua thi nghiém ( Hinh 5 - 6 ) ta thdy:
+ Trong pham vi ving 1 chi sé chan khong thay déi nhung H = f (Ah) van khong
thay d6i, ving nay chua phat sinh khi thuc;
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+ Tiép tuc gidm 4p suét trong binh t6i mot tri s6 nao do ( tng véi Ahy) xut hién
tiéng dong, biéu hién cta khi thyc, tuy nhién H ( va kéo theo N) chua thay d6i rd rét.
Tiép tuc lam viéc lau vdi tinh trang nay sé& ¢ x6i mon khi thuc ( ving 2 ). Do vay chi
cho phép kéo dai tinh trang ndy trong thdi gian rat ngdn. Ta ldy Ah =Ah; 1am ché do téi
han thu nhét;

+ Tiép tuc gidm ap sudt, khi Ah gidm dén Ahyp= Ahg, ( gitia ving 2 va 3 ) thi H bit
dau gidm manh. Khong cho phép mdy bom lam viéc trong ving nay. Ly do dy tri khi
thic Ahy= Ahgp 1am ché do ti han thi hai, va Anyy dudc goi 1a " do dy trii khi thyc t6i
han " véi ddu hiéu cot nudc gidm dot ngot 2% H.

Do du tru khi thuc cho phép dugc tinh theo cong thiic:

Ah =A-Ahth=2a-kg-K|-Ahth (5-11)
Trong d6 A 1a hé s an toan, A = a-k - k| theo bang sau day:
abn | o | 2 | 4 ] 6 | 7| 8 | 10| 12 ] 14 ] 16

a | 1,60 | 1,37 | 120 | 1,13 | 1,10 | 1,09 | 1,08 | 1,07 | 1,06 | 1,06

Heé s6 -k phu thudc vao ty tée , gin dung cd thé tra bang sau:
Do, | 1o | 125 | 1s0o | 20 | 25 | 30

ke | .1 | n1 | 1094 | 102 | 1014 | 10

Heé s k; = 1 déi véi chat 16ng can bom 13 nuidc.

V6i mdi miic Q = hing s6 ta vé dudc dudng H = f (Ah) va chon ra dugc mat tri s6
Ahtp 16i tinh ra dugc do du trii khi thyc cho phép Ah theo cong thic (5 - 11 ) = dudc
mot cip Q, Ah. Vi nhiéu miic Q khac cling 1am tuong tu cling sé dudgc cac cdp Q, Ah
khéc . Néi cac diém 4y lai ta v& dugdc dudng dic tinh do du tri khi thuc ( hodc do chan
khong cho phép ).
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Chuong VI. CAC TRUONG HOP LAM VIEC CUA MAY BOM
A. MAY BOM LAM VIEC CHUNG VGI PUONG ONG, PIEM CONG TAC.

Pudng dic tinh H - Q biu thi quan hé gitia luu lugng va cot nudc ma bom tao ra,
trén dudng nay xdc dinh mot diém cung lam viéc gitia bom va dudng éng goi 1a diém
cong tac. LAy trudng hop don gian nhat 1a mot mdy bom bom nudc cho mét éng diy ¢é
dudng kinh khong d6i sudt chiéu dai d€ xdc dinh diém cong tc clia t6 may lam viéc
chung véi dudng éng. D& bom dudc mot luu ludng Q tii bé hut 1én bé thao (goi 1a cot
nudc dia hinh Hgy, = muc nudc bé thdo - myc nudc bé hit ), may bom con cin phai san
ra thém ¢t nudc h khic phyc ton that thiy luc dudng dai ( hy ) va ton that cuc bd (hep)
trén duong 6ng hut va dng ddy. Nhu vy cot nudec ma bom cén tao ra 1a H:

H=Hg, + h + hep =Hg, +h

. _ Yv?
Trong do : =
g hch 29
h = XL£ZA|V2(TCd2/4)2
! d 2g '

Trong hai cong thiic trén: A : hé s6 ma sat; 1: chiéu dai 6ng; d: dudng kinh trong cta
éng; v: van tdc trung binh trong éng ; A: stic khdng don vi ctia éng ; >¢ : tong hé s stic
khang cuc bd. Néu goi dp.dg tuong tng la dudng kinh trong ctia éng hit va éng ddy,
céc hé sé ghi chi s6 h, d tuong ting véi éng hit va dng day thi ta ¢é tong ton thit chung
cho cho ca dudng 6ng la:

2 2
v v 8 |rnlh  Z&h agld ZE&yg
h= kh|7h+z ]'—h+{kdld+z J—d: + + = Q2:SQ2
[ °h aq °d) 207 729\ 95 ad 0§ dd

Thay cac gia tri trén ta c6 cot nudc H la:

H=Hy, +h= Hy +SqQ? (6-1)

Dudng cong mo t theo cong thiic ( 6 - 1) goi 1a duiong ddc tinh éng, con diém giao
clia nd véi dudng dic tinh cia mdy bom H - Q goi 1a diém cong tdc. Pudng dic tinh
duong 6ng 1 ( Hinh 6 - 1,a ) dng véi cot nude dia hinh Hy, > 0; dudng dic tinh dng 2, 3
¢6 stic cdn thly luc nhd hon dudng 1; dudng dic tinh dng 4 ting véi Hy, = 0, dudng 5
ling v6i Hy, < 0. R6 rang 13 khi ¢6 cing cot nude dia hinh Hy, nhung néu ting stc cin
thiy luc sé ddn dén gidm luu lugng Q va ting ¢t nude H (duong 1 ... 3): Q,> Q,> Q,
va H; <H, <H,. Khi gidm cot nuidc dia hinh s€ lam ting luu hiong ( dudng 2,4, 5) :

Q, <Q,<Qs; H,>H, > Hs.

Vi nhiing gia tri cot nuéc Hy, khéc nhau , mudn xdc dinh cic diém cong tc cin
phai tién hanh vé nhiing dudng dic tinh 6ng H, - Q tucng tng, v& nhu vay sé giy phtc
tap. BSi vay, trén thuc t& d€ don gidn ngudi ta 14y tung do clia duong dic tinh H - Q tru
di t6n thit dudng éng h = SQ2 ta dugc dudng dia hinh Hy, - Q ( dudng 6 ). Nhu vay khi
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biét cot nude dia hinh Hy, ta ké dudng ngang qua né cit duong 6, tim dugc luu lugng
bom Q va c6t nuide H ctiia bom.
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Hinh 6 - 1. Dic tinh d€ xdc dinh diém cong tac clia may bom
a)l..5-cacduong H, - Q; 6 - duong Hy, - Q; 7 - duong H - Q.
b) Cac dudng dic tinh ctia bom ( 1, 2 ); clia dudng dng ( 3 ).

Chung ta xét thém do ddc clia dudng dic tinh H - Q ¢é anh hudng thé nao dén su lam
viéc két Igp gitia may bom va dudng dng. Trén (Hinh 6 - 1,b) dua ra hai dudsng dic tinh
¢6 do déc khac nhau: dudng 1 thoai, dudng 2 déc. Diém cong tic A trung chung cho hai
dudng . Gia st ta can thay déi luu lugng bom mot tri sé AQ, tii Q, dén Q.. Viéc ting
hodc gidm Iuu lugng trong pham vi nay khong anh hudng nhiéu déi véi cot nudc cla
mdy bom c¢6 duong H - Q thodi (B - B, va C - C, ), nhung lai ¢c6 anh hudng I16n déi véi
may bom cé dudng dic tinh doc (B - B, va C - C, ). Trong trudng hop da néu, may bom
co dic tinh thoai thich hop hon. Ta lai nghién ctu trudng hop cot nudc cia mdy bom
can thay doi mot ludng AH, tii H, dén H,. Su giao dong nay cta cot nudc din dén thay
déi 16n vé luu luong déi véi may bom cé dic tinh thodi (D - D, va E - E, ) con dic tinh
ddc thi it thay d6i (D - D, va E - E, ). Trudng hop nay bom cé dic tinh déc lai thich
hgp hon.

B. PIEU CHINH PIEM CONG TAC CUA MAY BOM.

Diém cong tac cla mdy bom 1a giao diém gitfa dudng dic tinh may bom H - Q va
dudng dic tinh dusng éng H, - Q. Do vay c¢6 thé diéu chinh 2 dudng niy dé dat dudc
diém cong tdc mdi théa man dugc luu lugng cho trude va cot nude can bom .Mic khéc
trong qua trinh van hanh tram bom, d6i khi cling can thay d6i luu ludng hodc gitt
nguyén luu lugng nhung thay déi cot nudc dia hinh cin bom. Trong nhiing tridng hop
nay can phai diéu chinh diém cong téc ctia bom.

Mot trong nhiing bién phép diéu chinh sy 1am viéc clia bom 1a lam ting stc can,
nghia 1a thay déi do mé cta cac van hodc cac thiét bj chuyén dung trén éng ddy. Bién
phép diéu chinh nay, ndi chinh xdc hon la bién phap vé lugng. O ché dd lam viéc dinh
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muic, mdy bom cung cép luu luong Q, vdi cot nude H, ( xem Hinh 6 - 2,a ). D€ ting luu
luong 1én Qy, cin mé thém ctia van trén éng ddy dén d6 mé can thiét nao d6 dé ton that
¢t nudc ting thém mot doan hy, ttf Hy, dén H,. Cong suét hiu ich clia may bom N, =
v.QzHj, , cong suét & truc bom 1a N =y.Q,Hy/ g = v.Qu( Hy,+ hy ) / 1, Hiéu suét clia
bom 1a 1 = Hymg / (Hg,+ hy ), nghia 13 hiéu sudt cda bom sé giam khi ton thét hy, ting.
Khi luu ludng tiép tuc gidm, vi du xudng Q,, ton thét trong ctia van ting dén trj sé h,. thi
hiéu suét clia bom cang nhd: 1 = Home / (He,+ he ).
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Hinh 6 - 2. Bi€u db diéu chinh diém cong tac may bom.
a) Thay d6i do md clia van trén 6ng ddy; b) Thay déi vong quay cia bom.

Nhu vay 6 rang ring phuong phap diéu chinh vé lugng mic dau rat don gian, dé lam
lai ¢6 nhugc diém 16n 1a lam gidm hiéu sudt cta bom, phéi ting cong sudt tiéu thy dé
khic phuc ton thit cot nudc ting thém qua van. Do vay bién phdp diéu chinh nay st
dung c6 16i chi véi bom li tam nhé. Déi véi may bom hudng truc, khi Iuu lugng gidm thi
cong suit ting , néu dung bién phéap diéu chinh nay sé c¢6 thé gdy qua tdi dong co. Do
vy khong nén dung van dé diéu chinh ma luén mé toan bo dng day khi lam viéc, chi
dong toan bd dng khi ¢6 su ¢b hodc stia chifa.

Dié€m cong tac clia mdy bom con c6 thé dugc diéu chinh bing céch thay doi vong
quay ctia dong co truyén dong bom. DE vé lai dudng dic tinh clia bom tii vong quay n
sang n, ta dung cac cong thic déng dang, nhu di lam & chudng IV. Tt Hinh (6 - 2,b ),
ta gid st may bom dang lam viéc tai di€ém cong tac C ( Q., Hc. ), cin chuyén sang lam
viéc véi luu lugng Q,, cot nudc H, ung vdi vong quay n,.Ta cin xdc dinh tri s6 vong
quay n, va vé lai dusng H, - Q, - n,, bing cach sau: ¢6 H,, Q, talap ty sba=H, / Q,>
lap va vé parabol H = aQ” di qua A va gbc toa do ( Hinh 6 - 2, b ), cit dudng H - Q tai
diém B ( Qg, Hy ), Vi i = %1: g—‘;, nén tinh dugc ny=in-n, sau do vé duong H, - Q,

nhu da biét 6 chuong V. Trong van hanh chi cho déi n trong pham vi nhd, nhin hinh v&
ta thay: sy khéc biét hiéu suat n,, g Mc ... khong dang k&, do vay bién phép diéu chinh
diém cong tac bing cach thay ddi vong quay c6 hiéu qua 16n hon bién phép dung van
trén ong ddy . Tuy nhién han ché phd bién cta bién phap nay 1a phan l6n dung dong co
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dién xoay chiéu d€ truyén dong may bom ( dong co ddng bd va di bd ), nhung ngay nay
chi méi thay déi dudc vong quay déi véi dong co di bd 1o to day quéin va dong co ¢b
diéu chinh vong quay rat dit tién.

Ngusi ta con ¢6 thé didu chinh vong quay mady bom bing khdp ndi thiy luc hoic
khép néi dién tui, hidu qua va ¢é nhiéu uu diém. Di véi bom hudng truc va hudng chéo
canh quay, khi quay gdc dit ctia canh BXCT ciing diéu chinh rit hidu qua diém cong tac
clia may bom ( Xem cu thé & chuong IX).

C. VUNG LAM VIEC KHONG ON PINH CUA MAY BOM

Dé bao dam ché do 1am viéc binh thudng, mdy bom va tram bom can dudc chon lam
viéc & ving 6n dinh, nghia la sau nhiing dich chuyén ngiu nhién khéi diém cong tac ban
dau, diém cong tac Ay phai dudc phuc hoi tré lai.

Nhu da thdy & chucng IV, 6 bom li tam ty tdc thdp dudng H - Q ban dau ¢ nhanh di
len C, - D ( xem Hinh 6 - 3,a ); 6 may bom hudng truc ( xem Hinh 6 - 3,b ) cung véi
chiéu ting dan cla luu lugng, cot nudc thay doi: lic ddu gidm, sau do6 ting rdi lai gidm.
Nhu vay, trén dudng dic tinh ¢t nuide H - Q ¢d nhiing viing ma § dé vdi cung mot gia
tri cot nudc lai ¢6 hai tri s Iuu lugng ( bom li tdm ) hodic ba ( véi bom hudng truc ).
Nhiing vung dé goi 1a viing lam viéc khéng on dinh clia mdy bom.

Dy ' b)
-D =H 5
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Hinh 6 - 3. Dic tinh cda bom va dudng éng khi lam viéc khong on dinh.
a) V6i bom li tam: 1,2,3,4 tuong ung H,, - Q, H,, - Q, Hy; - Q, Hy, - Q; 5-H - Q.
b) VGi bom hudng truc: 1,2,3,4 tuong ung H,, - Q, Hy, - Q, Hy; - Q, Hy, - Q; 5-H- Q.

Chuing ta nghién ctiu sy lam viéc khong 6n dinh 6 mdy bom li tim (xem Hinh 6 -3,a)
Khi cot nudc dia hinh 1a Hy,, ta ¢6 dudng dic tinh dudng ong 1a dudng 1, ta ¢é diém
cong tac 1a A; dudng dic tinh nay khi Hy,, < H, ( ¢Ot nudc ctia may bom khi Q = 0). Gia
st vao mot Itic nao do luu lugng trong dudng dng ting 1én ngiu nhién, din ti ton that
¢t nudc ting, kéo theo cot nudc trong dudng 6ng H, ting, ngudc lai khi luu lugng ting
thi cot nudec H clia may bom gidm nhé hon H, tuong ting . Su thiéu hut ¢t ap nay lam
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gidm luu ludng tao diéu kién lam cho diém cong tc bi léch vé lai diém ban dau A.
Ngudc lai, khi ngdu nhién gidm Iuu lugng thi ¢t nudc trong dudng dng gidm, con cot
nudc trong may bom lai tdng. Su chénh 1éch ¢t ap ting luc nay s€ lam tang luu lugng,
nhu viy diém cong tac bi 1éch s& chuyén vé diém ban dau A. Nhu vay diém A 1a diém
lam viéc 6n dinh.

Bay gid ta xét dudng dic tinh dudng dng 3, ting vdi cot nudc dia hinh H,,; > H,.
Diém cong tac Itic nay 1a B va B,. Néu diém cong tac 1a B thi néu ting nglu nhién luu
lugng va cot nudc trong dudng dng sé din téi ting cot nudc trong may bom 16n hon. Do
chénh cot 4p Iic nay s lam ting thém luu ludng, két qua ddy diém lam viéc ra xa diém
B, vé phia diém B,. Nhu vay diém B la diém lam viéc khong 6n dinh.

Bay gid ta chuyén sang xem xét sy lam viéc khong on dinh ctia mdy bom hudng truc.
Ché d6 1am viéc on dinh clia mdy bom nay tuong ting véi dudng dic tinh dusng éng 1 &
Hinh ( 6 - 3,b ) ta khong can nghién cifu vi nd tuong tu nhu & mdy bom i tim. Néu diém
cong tac la B thi , néu ngiu nhién ting luu lugng va cot nudc trong dudng dng, cot nudc
H clia may bom ciing ting va ting 16n hon. Su chénh léch cot 4p nay lam dich chuyén
diém lam viéc khéi di€ém B vé phia diém B, . Ngudc lai néu gidm ngiu nhién luu ludng
va cot nudc trong dudng ong, do cdt nudc trong mdy bom gidm nhanh hon, su chénh
1ech cot ap din tdi lu lugng bi gidm va diém ché d6 lam viéc rdi khdi B theo hudng vé
B,. Nhu viy diém B § nhanh ndy lam viéc khong 6n dinh.

Diéu kién mdy bom lam viéc on dinh la:

dH /dQ <dH,/ dQ.
0 day dH / dQ va dH, /dQ 1a tiép tuyén ddi véi dudng H - Q va H, - Q tucng ting .

Su lam viéc khong 6n dinh ctia may bom sé dan ti mot hién tugng bat 1oi déi véi hé
thong ap Iuc, d6 1a hién tugng " Bompar "- 1a mot trong nhiing dang tu giao dong. Trudc
tién ta nghién cuiu hién tugng nay 6 mdy bom hudng truc. Vi hién tugng pompar co lién
quan vdi su thay d6i muc nudc trong bé thdo, do dd cac dudng dic tinh dudng 6ng 1, 2,
3,4 (Hinh 6 - 3,b ) l4y tuong ting vdi cdc muc nudc nhat dinh trong bé . Nudc vao bé va
dAn di véi luu lugng Q.. Ta chon diém cong tac 1a B. Khi luu lugng nudc trong dudng
ong Q, ting ngiu nhién s& lam ting cac cdt nudc trong nd, trong may bom. Khi Q, > Q..
muc nudc trong bé thao bt ddu ting, va tiép tuc ting cho téi duong 4. Vi muyc nudc
trong bé thdo tiép tuc ting, dudng dic tinh duong éng ting, di€m ché do lam viéc tach
khéi dudng dic tinh ctia bom tai D dé nhay vé diém D, tng véi Q < Q.. Muc nudc trong
bé bit diu gidm va tiép tuc gidm cho dén C. O di€m C ché d¢ bom lai thay ddi va diém
ché do lam viéc s& chuyén tif C sang C, tudng ung véi Q > Q.. , lai gy ting muc nudc
trong bé thdo va dich chuyén diém ché do lam viéc tti C, vé& D. Sau d6 qua trinh dugdc
mo ta s& tu dong lip lai, nghia 1a diém ché do lam viéc sé khong ngting dich chuyén
trong theo vong kin D - D, - C - C, - D, muic nudc trong bé thay déi tu H,,, dén H,,,, con
luu lugng thay déi tti Qp, dén Q..
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Hién tugng pompar cling xdy ra 6 may bom li tim, ¢6 khac mdt it. Chung ta xem
phan dudng dic tinh H - Q ( Hinh 6 - 3,a ) khi Q <0 ( § géc phan tu thy hai clia dudng
dic tinh ), Iuc nay nudc chdy qua bom ngudc huiidng véi vong quay rd to . Chiing ta van
dung nhiing dudng dic tinh dudng éng tuong Ung véi cdc muc nudc trong bé thdo. Lay
diém ban du 1a B. Khi ting luu ludng nglu nhién trong éng va ting cdt nudc tuong
ting, cot nudc ctia may bom ting nhiéu hon din dén ting luu lugng va nang cao muic
nudc trong bé. Di€m ché do lam viéc dich vé bén phai. Khi dudng dic tinh dudng éng
dat dén diém D, ché do lam viéc ctia bom thay doi va di€m ché do vé diém D,. Nudc bit
dau chuyén qua bom theo hudng ngugc lai, muyc nudc trong bé bit dau gidm, diém ché
do 1am viéc ti D, vé C,. Sau d6 luu lugng nudc lai duong, muc nudc trong bé lai bit dau
ting, diém ché do tu C, chuyén vé B, va qua trinh trén tu dong lip lai theo vong kin B -
D - D, - C, - B, luu luong clia bom thay déi tii Qp, dén Q,, con muc nudc trong bé tui
Hap d’én Hdhz’r .

D. CAC MAY BOM LAM VIEC GHEP SONG SONG.

Mot vai mdy bom cung ndi ctia ra véi mot hoidc vai dusng 6ng ndi song song dé ting
luu lugng goi la cac may bom ghép va lam viéc song song. Viéc ghép va lam viéc song
song 1a can thiét do yéu cdu cla bifu dé dung nudc thay déi nhiéu trong ndm va trong
ngay. Dudi day ta xem xét cac tridng hop ghép song song va cach xac dinh diém cong
tac chung va riéng cho mdi trudng hop.

I. Ghép song song cic may bom lam viéc chung mét duong ng

L4y truong hop ghép song song hai mdy bom cé dudng dic tinh khic nhau vao lam
viéc chung mot duong 6ng day dé xét (Hinh 6 - 4 ):
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Hinh 6 - 4. S6 d6 lam viéc va dudng dac tinh cong tac 2 bom
c6 dic tinh khac nhau lam viéc song song cung 1 éng day.

Hai mdy bom I, IT ¢6 dudng dic tinh cot nudc 1a T va IT khac nhau cung ndi chung
dudng 6ng d€ bom nudc 1én cung mot bé thdo. Theo nguyén tic can bing ap luc tai
diém ndi chung M, cot nudc clia hai bom phai bing nhau va ching chi lam viéc chung
khi mdy bom II ¢6 ¢t nude nhd hon hoic bing Hy,. D€ tim diém cong tac phai vé dudng
dic tinh cot nuée H - Q chung clia hai may ( dusng I+ IT ) va dudng dic tinh dudng dng
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H, . D& v& dudng I + II ta dinh cdc tri s6 cot nude, tuong ting vdi ting tri s cot nudc ké
duong ngang cit qua I va II, tim dudc luu lugng tuong tng clia mdi may, cong

hoanh do6 luu lidng hai mdy lai ta dudc Ivu lugng chung Q, ., = Q, + Q,. Vi nhiéu tri
s6 cot nude 1am nhu trén rdi ndi cac diém lai ta duge duong dic tinh chung clia hai may
lam viéc song song I + II. V& dudng dic tinh dudng ng H,, theo cach da biét . Giao
diém A cta hai duong I + II va H,, chinh 1a diém cong tac chung cin tim.

Cach ghép bom lam viéc song song c6 nhiing diém can chi y sau:

Tu diém A ké dudng ngang, gip dudng I va II taiA' va A" tuong ting, luu ludng cia
tiing bom khi lam viéc song song tuong tng 1a Q4. , Q,» va cot nudc bing nhau, bing
H,. Tt giao diém cta duong H, vdi cac dudng I va II ta tim dugc luu lugng va cot nude
tuong ting cua tting bom khi chung khong lam viéc chung 1a Q,,, H,, va Q,,, H,, .

Qua hinh vé ta thay: Khi hai bom 1am viéc song song c6 chung cot nuide H,=H,, = H,.

con luu lugng chung Q, = Q. + Q.+ . Luu lugng cla hai mdy lam viéc song song nhd
hon tong luu lugng cta hai mdy nay khi né 1am viéc riéng 1, tic 1a Q, < ( Q,, + Qu, ),
va Iuu luong cda ting may bom khi chung 1am viéc song song cling nhd hon tiing cip
khi 1am viéc riéng 1 (Q, < Q,, va Qv < Q,, ). Tuy nhién dé bom dugc Q,, lai phai san
ra cot nuéec H, > H,, va H,, c6 nghia 1a hiéu suit chung ctia hai bom lam viéc song
song nhé hon hiéu suét cla tiing bom 1am viéc riéng 1é hodc cla ting bom cung lam
viéc song song.

Tt cach tién hanh xdc dinh diém cong tac chung A déi véi hai bom c6 dudng dic
tinh khéc nhau ta d& dang suy ra cach xdc dinh diém cong téc clia 2, 3, ..., n mdy bom c6
cac duong dic tinh khac nhau hodc giéng nhau lam viéc song song ndi vao mot dng day
chung . Cdch vé dudng dic tinh cdt nudc H - Q chung cua cdc mdy bom lam viéc song
trong moi trudng hop déu giong nhau theo nguyén tic: cong hoanh do Iuu lugng cta cac
bom thanh phan tai tiing tri s6 cdt nudc bing nhau ( ddi vdi cac mdy bom khéc dic tinh
) hodc 14y hoanh d¢ luu lugng ctia mot bom nhan vdi s may bom thanh phan ( d6i véi
cac mdy bom c6 dic tinh gidng nhau ). Hinh 6 - 5 1a vi du 4p dung d€ xdc dinh
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Hinh 6 - 5. Hai mdy bom gi6éng nhau lam viéc song song.
diém cong tac A cua hai may bom c6 dic tinh giéng nhau lam viéc chung mét dng .
Sau day 1a mot s6 nhan xét chung cho cdc may bom lam viéc song song cing 1 6ng:

- Cac may bom ghép song song c6 luu lugng chung nhé hon téng luu ludng cta cac
may bom dé khi ching 1am viéc riéng 18, do chénh léch Iuu lugng nhiéu hay it tiy thudc
vao muc do thodi hay déc cla dudng dic tinh cot nudec may bom va clia dudng dic tinh
dudng ong, dudng kinh dng cang 16n va gia cong nhin thi dudng dic tinh dng cang
thodi, tuy nhién dau tu sé tidng, do vay khi ghép song song phai so sanh chon dudng kinh
ong kinh té;

- Khi cdc may bom ghép song song diém cong tac chon sao cho hiéu sudt cta tiing
may bom thanh phan cung dat tri s6 cao nhét;

- Vi cOng suit clia may bom li tam 16n khi luu lugng 16n, do vay d€ an toan khi kiém
tra cong suét truc mdy bom ta nén dua vé tridng hop mdy bom lam viéc riéng 1é dé k.tra

- Trong tinh todn t6n that dudng éng chung dé tim diém cong tac chung ta chua ké
dén ton that thiy lyc trén dudng dng riéng clia ting may tii bé hut dén diém ndi chung
M. D€ k€ dén ton thit nay ta 1dy tung do ting duong dic tinh cot nude H - Q clia tiing
may tri di ton that tuong dng khi luu lugng thay déi cia ting dng ( xem Hinh 6 - 6 ) rdi
méi tién hanh vé duong dic tinh chung (1+1I) ' va tim diém A theo cach da biét.
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Hinh 6 - 6. Dic tinh cia 2 may bom khi k& dén ton that éng riéng.

Sau day 1a néu mot ting dung xac dinh diém cong tac khi dng ap luc dai va khéc
nhau. Hinh 6 - 7,a trinh bay viéc bom nudc giéng khoan bing ba mdy bom nhung.
Trong tridng hop nay ngoai t6n that cot nudc trén éng ddy con cin phai tinh dén viéc ha
myc nudc tinh va dong trong giéng khoan, viéc ha muc nudc ndy xem nhu phu thudc
vao luu lugng. Pudng dic tinh H - Q cla mdy bom nhung c6 tinh dén viéc gidm muc
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nudc trong giéng khoan va ton thit ¢t nude dude thé hién trong Hinh ( 6 - 7,b ), con
dudng dic tinh ctia ba mdy bom lam viéc song song thé hién trén Hinh ( 6 - 7,¢ ). Dudng
1 1a dic tinh H - Q ctia mdy bom da c6 ké téi viéc giam muc nudc trong giéng , dudng 1'
1a dic tinh cot nudc clia bom khi trui tdn that cot nude G doan 1 - 2; dudng 2 1a dudng
dic tinh tong cla hai may bom 1 va 2 14y déi véi diém 2, dudng 2' 1a dudng 2 da trui ton
that cot nudc trén doan 2 - 3; dudng 3 1a dudng dic tinh tdng clia ba mdy bom 14y déi
v6i diém 3, dudng 3' 1a dudng 3 da trii ton tht cot nudc trén doan 3 - 4 . Theo cac dudng
dic tinh di x4y dung c6 thé x4c dinh dudc luu lugng va cot nude ctia mdi bom. Do cao
Hem biéu thi d6 chénh muc nude ti bé thdo dén muic nudc tinh trong giéng khoan. Doan
ngang tii gdc toa do dén diém A' biéu thi luu ludng Q clia ba may bom, cot nudc cua
may bom 3 bing Hem + A'A ( A'A 13 t6n thét cot nudc trén doan 3-4 ). Pudng
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a) So db ba mdy bom ghép song song; 1, 2, 3 1a tén cac may bom; 4 - bé thdo;

b) Dic tinh H - Q cda bomda tinh dén viéc ha muc nudc trong giéng khoan va ton that
¢t nuide: 1,3 - muc nudc tinh va dong; 2.4 - cac dudng dic tinh éng chua va da ké dén
viéc gidm muc nudc trong giéng khoan; ¢) Dudng dic tinh tong clia ba mdy bom lam
viéc song song.

ngang ké qua diém A cit duong 2' tai B', diém nay tuong dng vdi tdng luu lugng cta hai
may bom 1 va 2 va cot nudc ctia may bom 2 bing Hem + A'A + B'B ( B'B 1a ton thét cot
nudc trong dng 2 - 3). Luu lugng clia mdy bom 3: Q, = Q - Q, - Q,. Lam tuong ty ta ¢
diém C', diém nay xac dinh luu lugng cta mdy bom 1 1a Q, va cot nudc clia né bing
Hem + A'A + B'B + C'C, luu higng ctia may bom 21a Q,=Q - Q, - Q,.

I1. Ghép song song cic may bom khi lam viéc chung nhiéu dng diy.

Ta ldy trudng hop ba mdy bom giéng nhau ghép song song, bom nudc vao hai dudng
6ng nhu nhau ( xem Hinh 6 - 8 ) d€ 1am vi du nghién ctiu chung. Ba mdy bom gidng
nhau c6 chung dudng dic tinh ( dudng I ) va hai dudng dng giéng nhau nén mdi éng co
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dudng dic tinh dusng éng ( dusng Ho ). D& tim diém cong tac chung clia ching ta cin
phai vé duong dic tinh chung ( dudng 11T ) ciia ba mdy bing cach 14y dudng I nhan ba
hoanh do va vé dudng dic tinh dudng 6ng chung cta hai dudng dng ( dudng Ho' ) bing
cach 14y dusng Ho ctia mot dng nhan doi hoanh do. Giao diém cia hai duong I1I va Ho'
1a di€m cong tac A cin x4c dinh. Trén hinh vé ta x4c dinh luu lugng Q,= Q, /2 la luu
lugng qua mot dudng dng va luu lugng clia mét may bom Q,, = Q, / 3.

Khi ghép song song cac mdy bom vdi 3, 4, ..., n dudng dng ta cling lam tuong ty:
Néu cdc may bom khong giong nhau ta cong hoanh do cac dudng dic tinh clia cac may
bom thanh phan tuong ting vdi cdc mic ¢t nude giéng nhau dé vé ra dudng dic tinh
chung.Néu s6 duong ong 16n hon hai, mdi éng cé dudng dic tinh khac nhau ta cling
cong cac hoanh do cua ching tuong Ung véi cac muc cot nude giéng nhau dé vé ra
dudng dic tinh dudng dng chung. Viéc xdc dinh diém cong tac chung va cac luu ludng
md&i dng, mbi bom ciling tién hanh cach nhu trén.
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Hinh 6 - 8. S6 do va dudng dic tinh chung clia 3 bom gidng nhau
1am viéc véi 2 6ng gidng nhau bom nudc 1én mot dai nudc.
Sau day la mot vi du bom nudc tti mot may bom Ién hai dai nudc II va III ¢6 cao trinh
dai khac nhau ( xem Hinh 6 - 9 ). Duong déc tinh may bom sau khi tru ton that cot nudc
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Hinh 6 - 9. S6 dé bom nuide 1én hai dai nudc.

trong duong éng 1 s& 1a duong H'. V& hai dudng ton thit cot nude trong éng 2 va 3 1a
duong IT va IT1. Puong dic tinh duong dng chung cho hai dng 1a dudng IT + 111, vé theo
nguyén tic chung & trén. Giao diém A cho ta luu lugng ctia may bom Q,, luu lugng nay
phan phdi cho éng II 1a Q,, cho éng III 1a Q,,., hiéu sudt mdy bom la n,. Cot nudc H,
biéu thi bang muc nudc trong éng do 4p dit tai diém phan nhanh hai éng.

Trudng hgp muc nudc trong dng do dp thdp hon dai IT va cao hon dai III, lic nay
nudc tu dai IT sé chdy vé dai ITT ( Hinh 6 - 9,b ), lic ndy dai 1T dong vai tro mot may
bom gia. Do vay néu ta quay ngudc dudng IT xuéng, nhu hinh vé b, ta ¢ dudng dic tinh
cla mdy bom gia II. Dung dudng dic tinh II mdi va dudng dic tinh bom that H' ta vé
dudc duong dic tinh chung IT + H' xuét phat ti diém Ao. Giao diém gitia dudng dic tinh
dudng ng I1I v6i duong IT + H' chinh 1a diém cong tac A trong trudng hop nay. Lic nay
Q, 1a luu lugng cung cip cho dai III, trong dé do bom cép 1a Q,,, do dai II cdp 1a Q.
Hiéu sudt may bom 1a n,, . So do cdp nudc Hinh ( 6 - 9 ) thudng gip trong cip nudc do
thi, cong nghiép hoic tudi tiéu két hgp.

E. CAC MAY BOM LAM VIEC GHEP NOI TIEP.

Khi cin dua nudc 1én cao hodc tao ra chit 1ong c6 4p suét 16n hon ap suét ctia mot
may bom thi phdi ddu ndi tiép cdc may bom. Ghép ndi tiép nghia la nudc i cta ra
(hodc tii dng ddy ) cla mdy bom dau dudc ndi vao dng hut ctia mdy bom tiép theo; trinh
tu ndi nhu vay sé 1am ting cot ap cla hé thong dudng 6ng. Viéc ghép ndi tiép cac bom
tai mot tram hodc nhiéu tram, khong nén ndi qua hai may bom trong cting mot tram.
Néi truc tiép hai bom trong mot tram tuy dé ton kém khéi lugng nha bao che, 1gi cho
van hanh nhung ¢6 nhugc diém I6n 1a viéc bit kin phia hit cho may bom tiép theo 1a
khé khin. Viéc chon may bom da cip thay cho ghép ndi tiép sé don gian va hiéu qua
hon.

Sau day ta nghién cuu so dd ghép ndi tiép hai may bom giéng nhau dit 6 do cao dia
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Hinh 6 - 10. Hai may bom gidng nhau lam viéc ndi tiép.

1y khac nhau. Chiéu cao ¢t nudc ctia bom I1a H ', chiéu cao dja hinh chung 1a H'. Hai
méy bom giong nhau c§ dudng dic tinh bom 1a Q - H,; , dudng ton that duong 6ng I 1a
Hg, , ton that duong ong II 1a Hy, , dudng dic tinh dudng éng I 1a Hy, gip dudng dic
tinh may bom Q - H,, tai diém E - diém cong tac clia may bom L. D& xdc dinh diém
cong tac clia hai mdy bom trén ta can vé dudc dudng dic tinh chung ctlia hai 6ng I va II
va dudng dic tinh chung cda hai mdy bom ghép ndi tiép. Pudng dic tinh dudng 6ng
chung dugc vé bang cdch cong tung do Hg, + Hy,, . Dudng dic tinh chung cia hai mdy
bom dudc vé theo nguyén tic cong tung do dudng dic tinh cia hai may bom khi ¢
cung luu lugng ( hoanh dé ), § ddy do bom giéng nhau nén ta nhan déi tung do cla
duong Q - H;; dugc duong Q - H ;. . Diém A 1a diém cong tdc chung clia hai bom,
Iuu lugng va cot nudc tuong ung véi diém cong tac 1a Q, va H,. Luu lugng Q, c6 thé
16n hodc nhd hon Q.. Néu Q, > Q. ( nhu hinh v& ) thi mdy bom I khong du kha ning
day Q, 1én bom II ma cén ¢6 su gitp stc cta bom II. Gid tri thiéu hut dé cta bom I thé
hién & doan BD. Khi Q, < Q,, ching han Q, = Q, thi ta ndi bom II hiit chét 16ng ¢d ap
sudt du, biéu thi doan GF, bom II cin dudc ki€m tra xdm thuc. Can chu y khi ddu néi
tiép hai bom nhu trén, néu di€ém B dich nhiéu sang phai ( Q, >> Q) thi s& lam cho hién
tuigng xam thuc xdy ra trong BXCT ctia mdy bom II va dong co clia may bom I dé bi
qua tai. Do vdy nén hudng vé trudng hop Q, < Qg néu nhu Q, khéng bing duge Q; .

Trong thuc té, § mot s6 tram bom ngudi ta con ghép ndi tiép tling cip ( hai may bom
mot ), cac cdp ndy lai ndi song song véi nhau. Hinh (6 -11, a) 1a vi du tram cd ba ciip

ghép song song, mdi cip gdbm hai may bom 1 va 2 ghép néi tiép dé dua nudc 1én dai.
12

TN T

b)

Hinh 6 - 11. So dd ghép a) va dudng dic tinh b) cta 3 cip ndi tiép ghép song
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song vao 1 éng, bom 1én mot dai.

So do trén thuc chat 1a so do "ghép ndi tiép - song song". Trén mdi cip, may bom 1 va 2
lam viéc néi tiép, bom 1 c6 dudng dic tinh H, - Q,, may bom 2 c6 dudng dic tinh H, -
Q, (xem Hinh 6 - 11,b ), dung quy tic ghép ndi tiép vé dugc dudng dic tinh chung cla
mdi cip 13 dudng H - Q. CS dudng chung cla mot cip ta vé cdc dudng dic tinh chung
clia hai cip H - 2Q, cta ba cip H - 3Q theo nguyén tic ghép song song. Cac giao diém
A,, A,, A, clia cac duong trén véi dudng dic tinh dng Hy - Q x4c dinh luu lugng cia
mdt, hai va ba cip mdy bom. DPudng dic tinh Hy - Q cling cit dudng dic tinh may bom
hai H, - Q,, nhung giao diém nay khong nén coi 1a diém cong tdc vi mdy bom thii 2 cin
phai ¢é nudc dang & clia vao do may boml cung cip, néu ving mdy bom 1 thi trong
may bom 2 s& xudt hién khi thuc din dén duong H, - Q, giam thip hodc mdy bom 2 phai
ngung lam viéc.

Trong nhiéu tridng hop, cot nudc dia hinh 16n hodc chiéu dai dudng ng qua dai
tuyén ndi gilia cdc mdy bom lam viéc ndi tiép sé rt I6n. Lic nay thay viéc ndi tiép cdc
may bém béng viéc ghép ndi tiép cac tram bom. DAu tién ta hiy xem hai tram bom ghép
ndi tiép khi cot nudc dia hinh Hy, khd 16n ( Hinh 6 - 12,a ) . Céc dudng dic tinh trén hai

H4
hm2 8Y
o M\
= ™N j
(1 He
h % AR\
o ] LY SO\
/ 2 mz
\é’i ¥ ‘ UA“’ mf -
He, 2 b o
Hinh 6 - 12.

a) So do nbitiép hai tram bom.

b) Pudng dic tinh chung ctia 2 tram bom lam viéc ndi tiép tao cot nudc dia hinh
16n: 1,2 - Céc dudng dic tinh H - Q chua trii va da trii ton that cot nude h,; 3.4 -
dudng dic tinh chung khi chua trif va da trii ton that cot nudc.

hai tram giéng nhau, béi vay H, = H, = H va 2H = H,, + h,, + h,,, § day h,,, h, 1a ton thét
¢t nuidc trén dng ndi va éng din clia tram bom thiic hai.

Viéc ting luu lugng trong dudng dng gay nén viéc ting t6n that cot nude trong dd, cé
thé lam cho gidm 4p lyc § ctlia vao tram bom thi hai. Tri sé gidm ap luc nay c6 dat dén
muic khong cho phép hay khong, ta cling khong thé biét trudc dudc, d€ ngin ngtia trudng
hop nay, ngay tridc tram bom thi hai nguéi ta dit mét thdp nude 4p luc. Lic ngdu nhién
ting luu lugng thi mot phin nudc tif thap s& bd sung vao éng 1am cho ap luc nudc & ciia
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vao may bom hai ting 1én, ngudc lai, khi gidm luu lugng thi mot phan nudc tii éng sé
vao thap lam gidm bét dp luc G clia vao may bom thy hai.

Puong dic tinh chung cda hai tram bom ndi tiép dugc chi din 6 Hinh (6 - 12,b).
Dung dudng 4 ta d& dang xac dinh luu lugng va cot nude doi vdi bat ky cot nudc dia
hinh ndo tuong ung vdi muc nudc trong bé. Vi du ting vdi cot nude dia hinh Hr ta xdc
dinh dudc diém cong tac A, luu lugng clia cac may bom Q, va ¢t nude chung H,.

Bay gio ta xem xét sy lam viéc cua ba tram bom ghép song song ( Hinh 6 - 13 ) ¢6
¢t nude dia hinh khong I6n, cot nudc do céc tram tao ra bi ton hao nhiéu dé khic phuc
t6n that cot nudc do dudng bng qué dai. O cudi céc doan dng ap luc cta tram bom sb
mot va sd hai ngudi ta dit thap nudc ap luc, thap dugc thong véi dng qua van nguide
chiéu, van nay dong khi ché d6 lam viéc cta cdc tram & trang thai binh thudng. Khi ngit
sy ¢6 tram s6 hai ( hodc s6 ba ), 4p luc & ctia vao ctia nd ting vudt qua ap luc trong thap,
clia van ngudc s& tu dong mé dua mot phan nude vao thap d€ gidm bét ap luc ciia vao .

Hinh 6 - 13. So dd ghép ndi tiép ba tram bom.
G. CAC MAY BOM LAM VIEC TRONG MANG PUONG ONG.
Hé théng dudng éng cé mot diém phan nhanh dit tai mot tram bom 1a mot mang

dudng 6ng. Ta nghién cifu su lam viéc cta dang cdp nudc nay thong qua s do mang
gdm c6 hai dudng 6ng c6 chiéu dai khac nhau, dua nudc 1én hai dai P1 va P2 ¢6 cao do
muic nudc khac nhau ( xem Hinh 6 - 14).

a) h b)
1/ 2 A
J
{
P 4
f Hiy. 1
/ ,
0P U, 0 a i

H6

Hinh 6 - 14. a) S6 d6 mang céip nudc 1én hai dai; Dudng dic tinh b)
1 -Hy - Q;2 - Hy, - Q; 3 - diic tinh chung Hy,,, - Q; 4 - Q - H.

Cot nudc dia hinh cta éng 1 1a Hy,, clia duong éng 2 1a H,, . Dudng dic tinh tdng

(dudng 3 ) dudc v& theo nguyén tic lam viéc song song. Diém cong tac chung 1a A vdi
luu lugng Q,, luu lugng trén éng 112 Q,,, trén éng 2 13 Q,,; Q,=Q,, + Qs -
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Trén hinh ( 6 - 15 ) 1a s6 d6 mang dudng dng cip nudc cho cac diém 14y nude C va
D. Cao do diém B noi phan nhdnh bing cao d¢ di€ém A. Cao do diém B cao hon diém C
va hai di€ém nay cao hon diém B. Trén so dd b) : Puong dic tinh éng AB 1a dudng 5,
duong dic tinh 6ng BD la dudng 1, dudng dic tinh éng BC 1a dudng 2, cong hoanh do
tuong ting cda hai dudng 1 va 2 la dudng 4. Cong tung do tuong ting cia hai dudng 4 va
5 ta dugc duong dic tinh cia mang ( dudng 3 ) . Dudng 6 la dic tinh mdy bom. Ta xdc
dinh dudc diém cong tac clda mdy bom 1a A, tucng dng luu lugng Q,, cot nudc H, .

oc

"

a
¢ &n b

Hinh 6 - 15.

Cot nudc & diém B nhd hon ¢ diém A mot doan bing AB, luu lugng tuong ng trong
6ng BD, BC 12 Q, va Q. va Q, = Q, + Qc . Vi ¢6t nudc do bom sinh ra dé cap nudc dén
C va D da tiéu hao vao viéc nang cot nude He. va Hy, va khic phuc ton thit cot nude
trong cac duong éng dén cac diém ndy do vy ap luc sau cac difm nay bing khong,
nghia 1a nudc s€ tran ra ngoai khong khi. Nhu vay, luu liong 6 C va D phuy thudc vao
cao do céc diém ldy nudc va stic khang thiy lyc cia dudng dng, bao gdm cé sic khang
clia c4c clia van trén éng. BSi vay tién hanh diéu chinh ctfa van cling thay doi sic khang
thiy luc. D€ tranh lam phic tap viéc vé& dudng dic tinh tdng cta cic dudng 6ng cap
nude vao cac diém 1dy nudc, thudng coi ring luu ludng & cac nit ctia mang éng 1a ¢d
dinh, khong phu thudc vao ap luc. Khi d Iuu ludng clia may bom bing tong luu lucng &
cdc nit. Va diéu nay chi ding trong diéu kién 4p Iuc & cdc nit bing hodic 16n hon ap luc
can thiét d€ 14y dudc nudc binh thudng & cac diém 14y nudc, cot nudc thuia s& dugde tidu
hao trong céc thiét bi diéu chinh éng.

Trong thuc té viéc ghép mdy bom va dudng 6ng rit da dang va phai van dung nhiing
cach da biét & trén trong nhiing diéu kién cu thé dé€ gidi quyét nhiing yéu ciu gip phai
trong nhiéu linh vuc san xuét va doi séng yéu cau.
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Chuong VII. CAC LOAI MAY BOM KHAC.

Trong chuong II ching ta da dé cap vé may bom canh quat, 1a loai may bom dudgc
dung pho bién trong tidi tiéu nong nghiép, 6 chuong nay ching ta tim hiéu thém mot sé
loai mdy bom khac dugc ding trong nhiéu linh vic khdc ma c trong nong nghiép cling
c6 khi phai dung dén.

A. BOM PITTONG VA PITTONG TRU.

Cin cti vao cAu tao va hoat dong clia bom pittdng ching ta ¢ thé chia ching thanh
cac loai: bom pittong tac dung don va bom pittdng tac dung kép, bom sai dong, bom
pittdng quay ... Trong dé néu cin cu vao ciu tao cua pittdng lai ¢6 thé phan hai loai 1a
pittong thudng ( Hinh 7 - 1,ava 7 - 2, a ) va pittong tru ( Hinh 7-1,b ). Bom pittong bom
dugc Ivu lugng nhd (1 0,01 ...250 m’/h ) nhuing ot nudc cao (tui 0,25 ...250 at).

I. Bom pittong tac dung don.

Nguyén tic ciu tao va hoat dong cta loai bom nay thé hién é Hinh ( 7 - 1,a ): Pittong
2 tinh tién qua lai trong xi lanh 1 nhé co cdu dong gém tryc O, bién 5 va thanh truyén 4,
con trugt. Dung tich xi lanh nim gitfa hai diém chét cta pittong bing dung tich chat
16ng trong mdi 14n hoat dong cua pittdng & diéu kién 1y thuyét ( khong cd ton thit dung
tich ) Khi pittong chuyén dong sang phai thi van 8 dong, van 7 md, chét 16ng tii bé hut
11 hut 1én long xi lanh. Khi pittong dén di€m chét bén phai thi hoan thanh quén trinh
hut. Sau dé pitténg chuyén dong ngudc lai thi van 7 ddng, van 8 md, chét 16ng dugc day
1én bé 10. Pittong dén diém chét trai thi qua trinh ddy hoan thanh. Nhu vy ci mdi vong
quay cta truc O thi bom thuc hién dugc mot chu trinh hit va ddy. Khi truc O quay mot
gdc @
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Hinh 7 - 1. S6 d6 may bom pittong tac dung don.
a) Bom pittong thudng: 1- xi lanh; 2- pittdng; 3- can pittdng.
b) Bom pitténg tru: 1- budng cong tac; 2- pittdng tru.
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thi pitténg dich dugc mét quang S=r (1 -cos@ )1 (1 -cosp ); trong do r - ban kinh

quay, 1 - d6 dai thanh truyén; ddu cong khi pittong tinh tién tii trai sang phai, ddu trui khi

ngugc lai. Tu hai tam giac BAK va OKA ta c6 Isinf3 = rsing va datr/l = A ta co :
S=r(1-cosp i%sinch) (*)

Trudng hop thanh truyén cé nim ngang thi p = 0; khi d6 ( * ) trd thanh:

S=r(1-cosp) (**)
Co ciu culit 13 dap ting diéu kién ( ** ) ( Co cu 13 chi dung cho may nhd ). Tu ( ** )
tinh dudc van tdc clia pittong:

y=45_4dsS do

—=r-w-sin 7-1
dt de dt O (7-1)
Gia toc clia pittong a la:
2 2
a= d_S_d (P=r~0)2005(|) (7_2)
d(p2 dt2

Khodng céch hai diém chét 1a S (m) goi 1a khodng chay cta pittong, dudng kinh trong
cta xi lanh 1a D (m), sé vong quay cta truc chinh 1a n (v/ph). Vay luu lugng ly thuyét
cla bom pittdng tac dung don la:

Q=20 (ms) (7-3)

Pittong thudnwg cé dang tdm tron ¢ kich thudc dudng kinh ngoai 16n hon chiéu dai

nhiéu 1an, con pittong tru c¢é dudng kinh ngoai nhd hon chiéu dai clia né.
I1. Bom pittong tac dung kép.

Q
b)
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Hinh 7 - 2. S6 d6 may bom pittong tac dong kép
a) So d6 cdu tao va nguyén ly hoat dong ctia pittong tac dong kép.
b) D6 thi luu lugng ly thuyét cta pittong tdc dong don va tac dong kép
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Bom pitténg tac dung kép ¢6 dang ( Hinh 7 - 2,a ). Khi pittong chuyén ti trai sang
phai thi phia trai thyc hién qud trinh hut, phia phai thuc hién qua trinh ddy va ngudc lai.
Nhu vay véi mdi vong quay cuia truc chinh thi bom thuc hién dudc hai 1an hut va hai 1an
day. Luu lugng ly thuyét ctia bom nay theo cong thic:

_(2F - f).S.n 3 B
Q = 20 () (7-4)

Trong d¢6 F, f - dién tich tiét dién ngang trong cta xi lanh, dién tich tiét dién ngang ctla
can pittong ( m? ); S- quang dudng clia pittdng (m ) ; n - vong quay truc chinh ( v/ph).
Nhugc diém cta loai bom nay 1a chidu dai 16n, luc ép cla pittong 1én hai phia khac
nhau, hop cheén kin phiic tap va hay héng, nhiéu van. Tuy nhién vu diém chinh cta né
¢6 ning sudt cao hon loai tdc dung don, dong chat 16ng it bién dong hon (xem Hinh 7 -
2,b). Néu bé qua tiét dién ngang clia cin pittong ( f) thi tii cong thic (7 - 4 ) ¢ thé coi
luu ligng clia bom tac dong kép gap doi bom tac dung don ( cong thic 7 - 3 ). Trong
thyc t& bao gid cling c6 t6n thit dung tich do van khong dong kip thdi hodc khong kin,
do hop dém khong tét ... do vay luu lugng thuc té s& nhd hon tri s6 ly thuyét tinh & trén.
III. Bom pittong tru sai dong.
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Hinh 7 - 3. S6 dd cdu tao va nguyén ly hoat dong bom tru sai dong.
V& céu tao bom pittdng tru sai dong gan giéng bom pittdng tac dung kép nhung luu
lugng ma né hut, diy trong mdi chu ky lai gidng bom tac dung don ( Hinh 7 - 3 ). Khi
pittdng chuyén dong sang phai, chit 1dng tif khoang B chay vao éng ddy vdi thé tich V,

4 ? 7. s . 2 14 \
V= %(D2 - d2).s, khoang A hit chat 16ng véi the tich V, = ni) .S .Trong do: D, d 1a

duong kinh pittéong va dudng kinh can ( m ); S - quang chay cta pittong (m) . Khi
pittdng chuyén tii phai vé trai, chit Iong chay vao khoang B vdi thé tich V, va ddy vao
ong ddy thé tich ( V,- V, ). Vay mdi chu ky bom hut va ddy dudc chat 1ong Ity thuyét:
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D 2
4
Déi voi loai bom nay, néu tiét dién ngang cua can pittong f bing 0,5 tiét dién ngang

Q=" s (m'ls) (7-5)

clia pittong F thi lugng chét 1ong chdy vao éng ddy khi pittong chuyén dong sang phai
hay sang trai déu bang nhau, dong co chiu tai déu. Bom pittong tru sai dong dudc dung
v6i luu ligng nho va viia, cot 4p khong 16n.

IV. Bom pittong can ( Hinh 7 - 4)

Hinh 7 - 4. S6 d6 may bom pittong can.
a) Bom két cau thuong; b) Bom sai dong.

1- éng hut; 2- xi lanh; 3- pittong; 4 - dia ; 5- cin ; 6 - dng ddy; 7 - tru.

D& nang nudc ti giéng ngudi ta dung may bom pittdng can két cAu thong thudng
hodc loai sai dong. Loai may bom pittong cin két cdu thong thusng ( Hinh 7 - 4,a ) hoat
dong nhu sau: Khi ning pittong 1én, van day K,, dong lai, con van hit K, mé dua nudc
vao xi lanh, dong thdi dua nidc vao éng ddy 6. Khi ha pittong xuéng, van K, dong, con
van K;; m& dua nudc vao khong gian trén pittong, trong thsi gian nay 18i nudc vao 6 bi
déng. Mdy bom lam viéc gidng nhu mdy bom pittong tic dung don. Mdy bom pittong
can sai dong ( Hinh 7 - 4,b ) phan trén ¢6 tru 7 dudng kinh 16n hon dudng kinh ctia can
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Khi nhic pittong, luong nudc chiy vao dng ddy 6 bing ( F - £).S, ( § day f1a dién tich
clia tiét dién tru ), con thé tich nudc hit qua van K 1a FS. Khi ha tru 7 xuéng, nudc s&
dugc ddy vao éng ddy 6 mot lugng bing fS. Nhu vay, sau hai 1an dich chuyén thé tich
nudc ma bom cdp duge cho dng 1a V =FS.

V. Bom pittong quay.

Bom pittong quay 1a loai c6 cot ap rat cao va c¢6 hai loai bom pitténg quay hudng
kinh va pittdng quay hudng truc, ding trong cong nghiép, nguyén tic hoat dong cia né
dé€ don gian ta 14y loai bom pittong quay hudng kinh dé mé ta (Hinh 7 - 5, ).

v 2 7
\J 2 7 2 5
’ a
N ) )
NSz t4 c ™ ?/////// : pa—s
J§ ) e — S~
“ 4
@ _1le s )

Hinh 7 - 5. Nguyén ly cdu tao va hoat dong ctia bom pitténg quay.

Phan cé dinh cla bom nay gém vanh tru 1 va vach ngin 4. Phan quay gom ro to 5 ¢
tam quay léch tim e vdi truc clia vanh trul, cdc pittong 2 dich chuyén trong cdc ranh (
cac xi lanh ) clia 5, 8ng 16t 3 ép vao 5 va c6 thé thay thé khi bj mon. Khi rd to 5 quay
theo chiéu kim ddng hd thi cdc pittong 2 cling quay theo, ddng thdi tinh tién qua lai
trong xi lanh tao ra qua trinh hut va day chat 1ong. Vach ngin 4 ding yén. Khong gian
trong ong 16t 3 chia 1am hai phan: phan trén vach 4 1a ctia hit, phan dudi 1a clia ddy cua
bom. Khi pittong dén phan trai cta duong C-C 1a viia hoan thanh qua trinh ddy va bt
dau qua trinh hut, con khi dén vi tri bén phai thi ngudc lai. Quang chay clia mdi pittong
12 S =2e. Bom nay c6 vu diém 1a tao cot ap rat cao, cé thé dat dén 350 at khi vong quay
16n n = 6500 v/ph ( dung trong cic dong co mdy bay ) va luu lugng déng déu; nhugc
diém chinh ctia nd 1a cdu tao phtic tap va luu lugng nhd (1 0,2 ... 25 m*/h ).

B. MAY BOM RO TO VA BOM XOAY

I.Bom ré to.

Khac véi bom pittdng, bom ré to hit va ddy chit 1ong nhd chuyén dong quay bo
phan cong tac cia nd. C6 nhiéu loai mdy bom r6 to, 6 day ta chi nghién cju bom banh
rang, bom truc vit, bom vong nudc va bom xoady.
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1. Bom banh ring (Hinh 7 -6 ).

Bom banh ring c6 Iuu lugng ti 0,2 ... 140 m*/h va 4p luc tii 4 ... 25 at. C6 cAu quay
clia né c6 s6 banh riang bing 1, 2 hodc 16n hon hai. Hinh 7 - 6 1a loai ¢6 hai banh ring,
trong d6 banh 1 1a banh din dong dugc ndi véi truc dong co, truyén chuyén dong quay
cho banh bi din 4. C4c ranh clia banh xe 1 va 4 dua chét 16ng ttf ving hit 5 vé vung day
3. Uu diém clia bom bdnh ring 13 ciu tao don gian, nhugc diém 1a gay rung dong va
tiéng on. N6 dung bom chit 16ng sach, nhiét do khong qud 250°C, hay dung nhét 1a dé
bom du. Luu lugng that clia bom nay c¢d thé tinh theo cong thiic sau day cia T.M. Bac:

Q=2mM ,Dmbn/60 ; (1/s) (7-6).

Trong dé n, - hiéu suit dung tich, 14y t 0,8 ... 0,9.

D - dudng kinh chia cda hai banh ring ( dm ).
m - m6 dul cua ring ( dm ).

b - chiéu rong banh ring ( dm )

n - vong quay ( v/ph).

Hinh 7 - 6. S do6 cau tao va hoat dong cia bom banh rang.
2. Bom truc vit.
Bom tryc vit ¢d luu lugng tti 0,3 ... 800m’/h, dp Ic i 0,5 ... 25 at. Bom nay lam viéc
ém, On dinh, tudi tho cao. Vi viy né dugc dung rong rii trong cdc mdy ép thiy luc.
Nhugc diém ctia né 1a khé ché tao vi doi hdi do chinh xéc cao, khd siia chifa phuc hdi.

3 y pi 5 9 10 74 13 74

_@_ ‘, A ) //
= =—r= LRI

C—— T

8 /7 6 2 E) , L 2

) )
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Hinh 7 - 7. Nguyén ly c4u tao va hoat dong ctia bom truc vit.
a):1- vo; 2- gia dJ; 3- ctia hut; 4- xi lanh; 5- tryc vit; 6- truc cacding; 7,8- khdp ndi; 9-
hop dém kin; 10- dém kin; 11- hop chén; 12- éng 16t; 13- than 6 dg; 14,16- & bi; 14-
truc chinh. b) bom hai truc vit: 1- banh dan dong; 2- banh bi dan; 3- than bom.

Bom mot tryc vit ( Hinh 7 - 7,a ) bom nay ¢6 uu diém 1a bom dudc ca dung dich dic
nhu bun, mat, dudng, hoa qua nghién ... Chinh vi vay né dugc dung rong rai trong cong
nghiép hda, thuc pham ...Ngoai ra ta con ¢ bom 2 truc vit (Hinh 7-7,b ) hoic 3 truc vit.

Luu lugng that cia bom dudc tinh theo cong thiic sau:
Q= 2%OZ(D2 a2)tnn ;. (Us) (7-7)
Trong dé: D, d- dudng kinh dinh va chan ctia truc vit nim gitia, dm ;
t - budc vit, dm;
n- sd vong quay, v/ph;
n =0,6...0,95 - hiéu suét chung clia bom.

Tt cong thidc ( 7 - 7)) ta thdy mudn thay ddi Q clia bom vit chi ¢ cach thay doin .
3. Bom vong nudc.

%+ |

ek, N kW

(=]

Hinh 7 - 8.S0 d6 c4u tao va nguyén ly lam viéc bom vong nudc.

Bom vong nudc thudc loai bom thé tich. N6 thudng dung dé tich nudc trudc khi
khéi dong may bom li tdm c6 hg duong, hodic dé hut khi duy tri mot do chan khong nao
do6 trong thiét bi. P chan khong né tao dudc tii - 0,8 ... - 0,9 4t. BXCT ctla may bom
nay dit 1éch tm véi tam v tru. Nguyén tic hoat dong clia né nhu sau: Dau tién d6 nudc
vao trong tru ( khodng chiing mot niia ). Khi banh xe quay, nudc sé bén ra chu vi vé try
tao thanh mot vong nudc 7. Vong nudc nay phan trén tiép xdc vdi dinh dng 16t C clia
BXCT, phan dudi clia 6ng 16t tao thanh céc ngin khong khi 1, 2, 3, 4, 5, 6. Cac ngin 1,
2, 3 1a ngan hut; cac ngin 4, 5, 6 1a ngin ddy. Khi BXCT quay theo chiéu kim déng hd
thi thé tich cdc ngin ting din, trong né chan khong dudc tao thanh, hut khong khi ti
ong hit qua khe ctia 1uGi 1iém A vao khoang. Ddng thoi thé tich cac ngin 4, 5, 6 giam
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dan, khong khi ttf chung bi ddy qua ctia ra dang 1uGi liém B vao 6ng ddy. Khi BXCT
quay, mot phan nudc bj ddy vao éng ddy , do vay d€ duy tri vong nudc cin can lién tuc
b6 sung di nude cho bom, ddng thdi cling cin tan nhiét cho bom khi nd hoat dong.

Luu lugng khong khi hodc ga dugc bom khi nhing canh BXCT sau vao vong nudc
mot do sau a va dinh trén ca dng 16t tiép xuc vdi vong nudc sé la:

Q= {Z(D1-2a)* ~D]- (- a).shbsngm; (m3/s) (7-8)

Trong dé: D,, Do- dudng kinh BXCT va dudng kinh dng 16t C, m;
Z- s6 canh BXCT; b- bé rong canh , m;
s,1,- bé day va chiéu dai canh , m;
n - vong quay, v/ph;
ng- hiéu suat dung tich , bing 0,7 ... 0,8. Hiéu suét chung clia mdy bom
chan khong vong nudc rat thap (0,2 ... 0,3 ).
4. Bom canh trugt.

Bom rd to canh trugt thudng ¢ luu lugng ti 0,25 ... 20 m*/h, ap suét t 1,5 ... 10 at.
Nguyén ly c4u tao va hoat dong clia bom nay thé hién 6 Hinh 7 - 9.

Hinh 7 - 9. Nguyén ly cdu tao va hoat dong bom rd to canh trugt

Hoat dong ctia bom r6 to canh truigt nhu sau ( Hinh 7 - 9,a ): Khi 16 to quay vdi vong
quay du 16n d€ céac canh 1 dudi tac dung clia lyc li tAm ti sat canh ngoai vao mit try clia
stator 4 ¢4 léch tAm vdi roto 3 1a e. Cac canh 1 viia quay theo réto 3 viia dich chuyén
qua lai trong ranh 2 cta roto 3. Khi canh 1 bat dau rdi vi tri I thi qua trinh hut bit dau.
Canh 1 dén vi tri IT rdi 11T thi qué trinh hiit cia mdi khoang a ndm gitfa hai canh di hoan
thanh. Khi canh rdi vi tri III thi qué trinh ddy bat ddu két thic khi canh dén vi tri IV,

Luu lugng thuc té clia bom sé la:

_ 2e.b.n(2r.R-Zg) -
Q =g (Us) (7-9)
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Trong d6: R- ban kinh v6, dm;
b, &- bé rong va bé day canh, dm;
e- do léch tam, dm;
Z- s6 canh; ng~ hiéu suat dung tich bing 70 ... 95%.

I1. May bom xoay.
Mady bom xo0dy bom dugc luu Iugng ti 1 ... 50 m*/h , ¢t nudc tti 25 ... 100 m. Hinh 7
- 10 dudi day trinh bay ciu tao va nguyén ly hoat dong clia may bom xody:

’:N"
N \\
2/\&\7'7/ 3
S M
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Hinh 7 - 10. C4u tao va nguyén ly hoat dong ctia bom xody.

Ciu tao clia bom xodn c6 phan giéng bom li tAm, tuy nhién nguyén li lam viéc lai
khac, ching dung ma sat d€ hut, nén va day chat 16ng. Banh xe cong tac ctia bom xody
c6 cac canh phing hudng kinh 2 tao nén nhiing ranh gudng 5. Bao quanh chu vi BXCT
12 ranh din vong 3 bi chia cdt ctia vao va ra bdi vach ngin. Khi BXCT 1 quay cac phan
ti chat 16ng bi cudn vao ranh gudng 5, nhan thém ning ludng, rdi lai bi luc li tim day
ving tré lai vong dan 3, tiép dén lai bi cudn vao rinh gudng dong d€ nhan thém ning
lugng méi ... Qua trinh cu l3p di ldp lai trén toan doan dudng di clia chat Iéng tao nén
dong chuyén dong xody. BSi vay so véi bom li tim ¢ cung dudng kinh BXCT va cung
vong quay cot nudc do bom xody tao ra ting 1én 2 dén 4 1an. Cot nudc cia bom xody
dudc tinh theo cong thtic sau:

H=WYu’/2g; (m) (7-10)
Trong d6: P 1a hé s cot nudc, bang 3,3 ... 4,5;
u = nDn/60 1a van tdc theo, m/s;
D dudng kinh banh xe cong tac, m;
n la vong quay BXCT, v/ph.
Do bi t6n hao do ma sét 16n nén hiéu suét cta loai may bom nay thip n = 25 ... 48%.
C. MAY BOM TIA

M4y bom tia thudc loai bom ma sat. Nguyén ly lam viéc cda nd 1a dung mét nguon
tia chit 16ng bén ngoai, goi 1a chat 16ng cong tac, truyén dong ning clia nd dé€ kéo chat
16ng cn bom. Hinh 7 - 11 trinh bay nguyén tic ciu tao va lam viéc ctia bom tia. Nguon
chét 16ng cong tac dudc 14y & trén cao, din theo 6ng 2 qua voi phun 5 dua vao budng
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hdn hop 7, cung cdp ning lugng dé hit nudc can bom ti bé hut 4 qua éng hut 1, ddy
nudec 1én bé thdo 3. Trong voi 5, tdc do chat 1ong cong tac va dong ning ting, con thé
ning va ap ning bi gidm. Khi tdc do dat téi tri s6 xac dinh thi ap suét trong budng hut 6
giam nhé hon ap sudt khong khi va xudt hién chan khong. Dudi tdc dung cta chan
khong nudc sé dugc hut 1én tii bé 4 theo dng 1 vao budng hut 6 rdi budng hén hap 7. 0
trong budng hén hgp, dong chit 16ng cong tac va dong chat 1dng can bom tron vao
nhau, khi d6 chét 16ng cong tac truyén mot phan ning lugng clia minh cho chit 16ng cin
bom . Sau d6 dong chét 16ng hdn hgp chuyén vao doan khuéch tan 8, tai day van téc
dong chay gidm dn va cot nudc tinh ting, dong chat 1éng dudc dua 1én bé 3.

Hinh 7 - 11. So do thiét bi bom tia.
Néu bd qua ton thit cot nudc thi cong suét tiéu phi cia bom tia d€ bom nudc ti bé 4
1én bé 3 1a:

N = y,QpH1 (7-11)
cong suét hiu ich la:
N, =7QoH (7-12)

Trong d6 : Qp - luu lugng clia chat 16ng cong tac, m’/s;
Q> - luiu lugng clia bom tia, m*/s;
H, - ¢0t nudc cong tac, m;
H - chiéu cao nang, m;
v, - trong lugng riéng clia chét 10ng cong tac, kN/m’.
Hiéu suét cla may bom tia khi chét 1dng cong tac va chét 1ong cin cung 1a nudc :
n=Q>.H/(QpH1) (7-13).

87

http://nuoc.com.vn



Ty s6 gitia luu lugng cta chét 16ng can bom va chat 16ng cong tac, goi 1ahé s pha
tron o = Q>3 /Qp , con ty so giia chiéu cao nang chat 1ong va cot nudc cong tac goi la hé
s6 cot nude B = H / H,. Vay hiéu suit clla mdy bom tia n = of. Thudng hiéu suit may
bom tiéu rét thap, ti 15 ... 25%.

Luu lugng chat 16ng cong tac qua voi phun 5 la:

Qp=Q>H/[n(H,-H)] (7-14)

Bom tia dugc st dung rong rii d€ bom nudc tii cac hd dao, dang va van chuyén bun
quing, thdo nudc trong thi cong, thdo nudc mua, tach khi trong éng hit bom 1i tim trudc
khi khéi déng bom li tim. Uu diém chinh ctia may bom tia 1a két cdu don gian, kich
thudc nhd, an toan. Nhuge diém clia nd 1a hidu suat rat thp va cot nudc cong tac cé ap
luc cao.

D. MAY BOM DANG BANG KHI NEN.

May bom dang bing khi nén, con goi 1a bom suc khi, ¢é thé dang nudc tii cac 16
khoan. Loai bom nay dudc st dung rong rai hon ca la bom nudc chia bun cét tii cac 16
khoan trudc khi dit dit may bom nhing li tam, hoic dang nudc tui 16 khoan néu ¢ yéu
ciu tach ga khéi nudc. Nguyén tic hoat dong clia bom nay 1a dung quy tic binh thong
nhau. Hinh 7 - 12, mé ta vé c4u tao cia mdy bom suc khi. Khi nén dugc dan theo 6ng
theo dng 4 vao miéng phun 2 vao dng dang 3. Trong dng 3 nudc va khi nén tao nén hdn

\I// '.:'\‘\\ 7
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Hinh 7 - 12. Bom suc khi. Hinh 7 - 13. Bom nudc va.

hop khi va nudc ( nhii tuong ). H6 khoan day nudc va 6ng dang day hon hop khi va nudc
tao thanh nhiing binh thong nhau. Vi ty trong ctia hdn hgp nhd hon ty trong nudc, do
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vy nudc day hdn hop 1én mit nude, d6 cliing chinh 1a nguyén tic lam viéc clia loai may
bom nay. Nhil ticng khi nudc theo dudng 6ng sé dugc dang lén do caoHgp , néu :
v.h=yph(Hdh +h) (7-15)
Trong d6: v,ypp, 1a trong lugng riéng ctia nude va cta hdn hop, N/m’;
h 1a do ngap sau cia miéng phun dudi muc nidc dong, m.
Nhu vay c6 nghia 1a chiéu caodang nudc phu thudc vao quan hé ty trong nudc, ty
trong hon hop khi nudc va do sau dit miéng phun.
Khi dat dén mut 6ng 3, hdn hop sé vao bé 6, tti day khi va nudc sé dudc tach ra: phan
nudc sé theo dng 5 dén noi dung, con khi sé thdi ra ngoai theo 6ng 7.
Tu (7 - 15) rut ra duge y(H - Hgn) = yppH; 6 day H la d6 su nhung cua miéng
phun, mét. Ciing tti day bién déi tiép, ta c6 két qua:
H = Hgh-v/(v = vhn) = KHdh, m; (7-16)
0 day K 13 h¢ s6 nhing miéng phun, né néi lén ring H 16n hon Hgp bao nhiéu lan.

Bang sau day cho ta quan hé gitia K va hiéu sudt clia bom nhing 1, theo Hgp .

Chi s Chiéu cao dang ctia hdn hgp Hgp, m

<15 15...30 30 ... 60 60 ... 90 90 ... 120
K 3,0...2,5 2,5..2.2 22..2,0 2,0...1,75 1,75 ... 1,65
LB 0,59...0,57 0,57..054 0,54..0,5 0,5...041 0,41 ...0,40

Dau cudi cia 6ng dang cn thip hon miéng phun tti 3 ... 6 mét.
Tiéu hao cn thiét ctia khong khi goi 1a sudt tiéu hao q( tinh bing m’), d€ dang 1 m’
nudc vdi hiéu suét va 4p suét khi trdi da cho:

q= Fdh (7-17)
231, lg[(H - Hgh + 10)/10]

Cong thiic ( 7 - 17 ) nhan dudc trén ¢ sé phan tich cong tiéu hao trén mdy nén dé€ nén
khi theo chu trinh dfmg nhiét.
Hiéu suét cia bom dang bing khi nén tinh theo cong thiic:

n, =71-QHdn/A. O day Q 1a luu lugng nudc can bom 1én d6 cao Hgp, m’/s. A 13
ning lugng khi nén & tii clia ra miéng phun vao dng nang, kW. Vay lugng khi can thiét
dé€ dang luu ludng Q trong diéu kién nhiét do khong khi 15 ... 20°C 1a :

W = q.Q/60, m’/ph (7-18)
Khi nhiét do khdc 15 ... 20°C thi phéi nhan thém hé sé hiéu chinh k ( & ving trung A
Lién X6cuk=1,2).

Ap sudt khong khi can cin thiét dé nang dugc nude 1a: p = 0,01 (H - Hgy + ht),
trong d6 ht 13 t6n that cot ap trong 6ng din khi é doan tii may nén khi dén miéng phun,
thuong ht <5 m .
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May bom déang béng khi nén c6 uu di€m 1a don gian, an toan, ¢6 kha ning dang nudc
tti cac hd diing sau. Nhung nhugc diém ctda nd 1a hiéu sudt rat thip ( 20 ... 25 % ) va chi
dang dugc nudc  hd sau, didu nay gdy nén yéu cau dit sau ng dudi muc nudc dong.

E. BOM NUOC VA (BOM TA RAN).

Bom nudc va, dé 1a loai bom I6i dung hién tudng nudc va trong dudng ong ap luc dé
bom nudc. Hinh 7 - 13 thé hién so dd cAu tao va nguyén ly hoat dong clia loai may bom
nay. D& bom nudc ttf ngudn 7 1én bé 6 ta dit thiét bi bom thap hon ngudén 7 mot do cao
khong dudi 1 mét va phai thdo qua bom nudc va mot luu Iudng 16n hon luu higng can
bom mét vai l1an. Trude khi may bom nudc va lam viée, van trén dudng dng cap nudc 1
déng. Van thdo 2 do stic ning ban than ha xudng va ¢ thé x4 nudc tii dng cp ra ngoai,
van 3 dong. Khi mé van trén 6ng 1, dudi tac dung clia ¢t nude H, nudc tii ngudn 7 theo
ong cap 1 bit dau chdy ra ngoai trdi qua van 2 véi van téc ting. Dudi tac dung ctia ap
luic thily dong bén dudi, van 2 dugc nang 1én lam ngling dong nudc dang chay ra ngoai.
Van téc dong nudc trong éng 1 dot nhién gidm din dén xudt hién hién tugng nudc va
thiy luc, kéo theo ting ap dot ngot. Khi ap luc trong 6ng cung cip nudc vudt qua ap luc
trong budng khi 4, nip van 3 md va nudc tran vao. Sau d6 dudi tac dung cia ap lc du,
nudc tii budng khong khi 4 theo éng ddy 5 ddy 1én bé 6 véi cot nude H,. Ap Iuc trong
ong cung cap 1 bit diu gidm, van ddy 3 bit du dong lai, nudc tti ngudn theo dudng dng
1 lai qua van va dap 2 thoat ra ngoai, va qua trinh lai l3p lai tti dau ... Bom nudc va hoat
dong tu dong. DE an toan lam viéc clia nd chiéu dai dng cung cdp nudc 1 cin khoang tui
5 ... 8 1an chiéu cao c6t nudc H,.

Hiéu suét cla may bom nudc va thiy lc: n = ?}% (7-19)
1

Trong dé: q 1a Ivu luong cta bom. m’/s, con Q 13 Iuu lugng cong tdc, m’/s.
Hiéu suét cla may bom nudc va, luu lugng g, luu lugng nudc cong tic Q va ty sd
H,/H, c0 lién quan véi nhau theo bang sau:

H,/H, n q/Q H,/H, n q/Q
2 0,84 0,29 12 0,43 0,034
4 0,72 0,152 16 0,32 0,0196
6 0,63 0,118 20 0,23 0,0112
10 0,49 0,046

Bom nuidc va ¢6 Iuu lugng ti 5 ... 18 1/s va cot nude dén 150 mét.
Trén day da trinh bay thém nhiing loai may bom thong dung trong thuc té cta nhiéu
linh vuc san xudt va doi song, con nhiéu loai bom khéac chua dé cap dén, ngudi doc co
thé tim hiéu thém trong cac tai liéu chuyén nganh khi gip phai ting dung cta ching.
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Chuong VIIL. HE THONG CONG TRINH TRAM BOM
A. KHAI NIEM CHUNG VE HE THONG CONG TRINH TRAM BOM

Heé théng cong trinh tram bom 13 t6 hop cdc cong trinh thiy cong va céc trang thiét
bi co dién ... nhdm dam bao 4y nudc tif ngudn nude, van chuyén va bom nudc dén noi
st dung hodc can tiéu nudc thiia ra noi khac.

I. Cdc thanh phén cong trinh ciia hé théng tram bom.

Trén hinh (1 -3 ) & cudi chuong I da trinh bay khai niém vé hé thdng mot tram bom.
Sau day chung ta hiy xét thanh phan ddy du clia mot hé théng tram bom, nhu Hinh 8 -1
dudi day dé hiéu vi tri va cong dung ctia mdi thanh phan tao nén hé théng tram bom:

i

i ’.

Hinh 8 - 1. S6 do bé tri hé thong cac cong trinh tram bom.

- Cong trinh ctia 14y nudc 1, 1y nudc ti ngudn ( 1dy tu song, ho, kénh dan ... ) ;

- Cong trinh din nudc 2, ¢é nhiém vu dua nudc tii ctia 14y nudc vé bé tap trung nudc
trudc nha mdy bom. Cong trinh din nudc c6 thé 1a kénh din, dudng 6ng din hodc xi
phong. Trén cong trinh din ¢6 thé c¢6 bé ling cat 3, néu ¢6 luan chiing thda dang ;

- BE tap trung nudc 4 ndm trudc nha may bom, né c¢é nhiém vu ndi tiép dudng din
v6i cong trinh nhan nudc ( bé hit ) ctia nha may sao cho thuén dong;

- Cong trinh nhan nudc 9 ( bé hit ) 14y nudc ti bé tap trung va cung cip nudc cho
ong hut hodc 6ng tu chiy vao may bom ;

- Nha mdy bom 5, day la noi dit cac t6 may bom va céc thiét bi phu co dién ;

- Dudng 6ng ap luc ( éng day ) 6, dua nudc tii may bom 1én cong trinh thdo 7

- Cong trinh thdo 7 ( bé thdo ) nhan nudc ti dng ddy, lam 6n dinh muc nudc, phan
phdi nudc cho kénh din 8 hodc cong trinh nhan nudc .

Thanh phan cac cong trinh cta tram, vi tri va hinh thiic két ciu clia ching phu thudc
vao nhiéu yéu té nhu : muc dich st dung ctia tram bom, luu lugng, ¢t nudc, diéu kién
tu nhién ( dia hinh noi dit, giao dong muc nudc thuong ha luu, lugng dong chdy rin,
diéu kién dia chat cong trinh, tinh hinh vat liéu dia phuong ), viéc cung cp ky thuat thi
- cong xay ldp ..v.v.. ma quyét dinh. Vi dy, khi dong nudc it bun cat hosc do 16n hat
khong nguy hiém cho mdy bom thi khong cin xay bé ldng cat, khi ¢t nudc cin bom rat
thap, muc nudc bé thdo rat it giao dong thi ¢ thé khong can xdy 6ng ddy ma xay bé
thao lién vao sat nha may ..v.v..
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I1. Phén loai tram bom

Viéc phan loai tram bom cd rat nhiéu cach dua vao cdc cin i sau:

Phdn theo muc dich sit dung cila tram bom:

- Tram bom tudi, muc dich lam viéc ctia né la cung cip nudc tudi cho nong nghiép ;

- Tram bom tiéu, muyc dich cta nd 1a dua nudc thiia vao ving nhan nidc tiéu ;

- Tram bom thdo nudc,nhiim chuyén nudc mua,nudc sinh hoat va nudc cong nghiép;

- Tram bom cép nudc ndng thon, nhdm cip nudc cho cac ho dung nudc néng thon;

Phdn loqi theo so do bé tri hé thong cdc cong trinh ciia tram:

- B6 tri két hop hay riéng biét gitfa nha mdy va cong trinh 14y nudc ;

- B6 tri két hop hay riéng biét gitia nha may vdi cong trinh thdo nudc ;

- B0 tri toan khéi.

Phan loai theo so do bé tri két hop hay riéng 1é vdi cong trinh ldy nidc -

- Ngudn cdp nudc 1a soéng, ta c6:

+ B4 tri két hop bén bo song ( xem Hinh 8 - 2,2).

+ B4 tri riéng biét bén bs song ( xem Hinh 8 - 2,b va 8 - 4,b).

+ B tri két hop & long séng ( xem Hinh 8 - 4,2).

+ B4 tri riéng biét, cifa 14y nudc & long song ( xem Hinh 8 - 3 ).

- Ngudn cép nudc 13 hd chifa, ta cd:

+ B& tri két hop & thuong Iuu hd chia ( xem Hinh 8 - 5).
+ B4 tri riéng biét 6 ha Iuu hd chija ( xem Hinh 8 - 6 ).
+ B tri két hop & gitia than dap ( xem Hinh 8 - 7).
- Nguédn cép nudc 12 kénh chinh, ta cé:
+ B& tri két hop ( xem Hinh 8 - 8 );
+ B tri riéng biét ( xem Hinh 8 -2.b).

Phdn loai theo quy mé liu luong va cot nudc :

- Tram bom nhé ( luu lugng tram : Q < 1 m’/s ); tram trung binh (1 <Q <10 m’/s );
tram 16n ( 10 m*/s <Q < 100 m’/s ) va tram cuc 16n ( Q > 100 m’/s ).

- Tram bom c6t nuide thap ( H <20 m ); tram cdt nudc trung binh (20 <H < 60 m );
tram cOt nude cao (H> 60 m ).

Ngoai c4c cdch phan loai di néu ra & trén con nhiéu cach phan loai khdc, vi du cin
cti theo su b tri gitia nha may va bé thdo phan ra bé tri tach biét hoidc két hop ..v.v..

I11. Mot s6 16i khuyén vé viéc bé tri cong trinh tram bom.

Khi nghién cifu thiét ké hé théng tram bom cho nhu ciu cdi tao dét va cip nudc nong
thon, diéu trudc tién can giai quyét hai nhiém vu: Xac dinh tuyén cong trinh va xac dinh
ti uu s lugng tram bom va vi tri dit cac tram. Dé gidi quyét nhiing nhiém vu nay ¢
thé dua vao nhiing kinh nghiém sau day:

- Tuy thudc vao diéu kién dia hinh, chiéu dai cong trinh din nudc va dia diém
clia cac kénh din nudc tudi va cap nudc nong thén clia vung, c6 thé xay dung mot hoic
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vai bac tram, nghia 13 mot hodic vai tram bom. S6 lugng bac can dude quyét dinh theo
tiéu chuén tinh toan kinh té - ky thuat. Khi cac chi phi quy d6i can bing gilia cac
phuong 4n thi ngudi ta ua chon phuong an c6 sé bac nhd nhét;

- D€ gidm khéi lugng cong tac va gia thanh xay dung, chiéu dai cta tuyén tram
can ngin nhét. C4c tram bom dau mdi ¢d géng dit gan khu tudi ( hodc khu tiéu ). Cac
cong trinh thlly cong ctia tram, cac kénh din chinh, dudng xa va duong tai dién can phai
x4y dung trén cdc phan dat khong sti dung dudc déi véi viéc san xuit nong nghiép. Can
chu trong dén cong tac phong ho riing. Céc cong trinh dang tuyén, mong mudn b tri
theo ranh gidi rudng luan canh, doc dudng va tuyén tai dién hién hanh.

- Néu khong c6 nhu ciu dic biét thi khong cho phép xay dung cic cong trinh
thiy cong trén vung co6 khodng san, trong vung cacto, vung sut 16, ving co thac nudc ...

- Khi ngudn nudc ¢ cdc hat rin lo ling véi dudng kinh hat tii 0,25 ... 0,5 mm thi
nén xay dung bé ldng. Vi tri bé ling dit khodng gitia cong trinh 14y nudc va nha may
Déi vdi phu sa, duong kinh hat rin nhé khong c6 nguy hai cho may bom thi nén thiét ké
kénh din mang phu sa bon rudng. Nén bé tri két hop ctia 14y nudc véi nha may, st dung
ctia 14y nudc nhiéu tAng d€ 14y nudc trong, loai trii c4t 16n vao may bom.

-0 vi tri ¢6 bai song hep, bd séng ddc va giao dong muc nudc song khong Ién
hon 8 m, néu dung so do kénh din sé dao kénh sau dan dén khdi ligng 16n, lai d& boi
ling bun cat trong qua trinh lam viéc. Do vy, trudng hgp nay nén dung so dd két hop
gitia nha mdy va cong trinh 14y nudc thanh khéi ( Hinh 8 -2,a ), hodc cong trinh 14y
nudc va nha mdy dit tdch nhung gan nhau bén bo song ( xem Hinh 8 - 2,b).

a " b)

Hinh 8 - 2. S6 db bé tri nha may - cta 14y nudc bén bo song.
a) B6 tri két hop:1- ngudn nudc; 2- phan cta 14y nudc; 3,5 - cau truc ctlia 1y nudc va
ciu tryc gian mdy; 4- gian may chi8nh; 7- niia ting cap dién; 9- van dia;10- dong co
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dién; 11- bom li tAm truc ding; 12 - éng hit cong; 13- MBA.b) B6 tri riéng 1é bén bd:
1- giéng bd; 2- nha mdy; 3- 6ng hit; 5- ranh ludi chin ric; 6- van 14y nudc.

- Khi bai song rong, muc nudc song giao dong it ( dudi 4 m ), triong hgp nay
nén chon so do b tri loai riéng biét trén bai séng : cong trinh 1dy nudc dit 6 mép nudc
16n nhat, con nha mdy dit trén bai song, cong trinh din nudc 1a kénh hé hodc dng dan tu
chay ( xem Hinh 8 - 3)

Mnsmazx
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Mismin
3
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1 2 3

Hinh 8 - 3. So dd bd tri riéng biét, dng dan tu chay.

- Khi myc nudc song giao dong 16n (tii 10 - 20 m ), dé bao dam 6n dinh cong
trinh va giam gia thanh xay dung nén 4p dung so dd bd tri két hdp nha mdy véi cong
trinh 14y nudc & long séng ( xem Hinh 8 - 4,a ). Chu y diéu kién vén tai thily trén song.
Hoic ¢ thé chon so dd bd tri riéng biét: clia 14y nude & long séng con nha may trén bo
( xem Hinh 8 -4,b).
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Hinh 8 - 4. S6 do 14y nudc & long song.

- Trong trudng hop luu lugng hd nhd, muc nudc giao dong trong pham vi chiéu
cao hut nudc hs cho phép ctia mdy bom thi c6 thé dit dng hut trén gia d5 gb hoic trén
khung bé tong cét thép dé 14y nudc truc tiép ti séng hd mot cach don gidm, kinh té.

- D6i véi tram bom 14y nudc tif hd chifa, néu myc nudc giao dong khong 16n 1dm
( dén 8 m ) nén chon s6 dé két hop 6 thuong luu ( xem Hinh 8 - 5).

< 208,5

e 55— - - /5,5

N

Hinh 8 - 5. So db két hop 14y nudc thugng luu hd chia.
1- bé thdo; 2 - bé ap luc; 3- kénh thao; 4 - thao nudc thuia; 5 - dap dat;
6 - nha mdy;7 - tram phéan phdi dién.

- Khi muc nudc hd giao dong 16n, néu dit tram & thugng luu hodc trén dap thi
kho bdo dam lay nudc thusng xuyén quanh nim ma van hanh phic tap va ton kém dau
tu , truong hop nay nén chon so do bd tri riéng biét phia sau dap ( xem Hinh 8 - 6 ).
Cach bd tri nay lam cho cong trinh tram bom don gian hon nhiéu vi khéng truc tiép chiu
ap luc nudc thudng luu. Thudng ngudi ta chon vi tri 1y nudc truc tiép ti cdng ngam.
Trudng hop néu khong cho phép lay nudc qua cong ngdm ma phai xay dung mot dudng
ong riéng qua than dap thi s& phai ting von dau tu. Lic nay can so sanh phuong an lay
nudc nay véi phuong an dit nha may & thudng Iuu, qua so sanh kinh té - ky thuat dé
chon phgudng an co 1di.

- Trudng hdp 14y nudc tii hd chia ¢é giao dong myc nudc nhd ( dudi 3 m ), dap
thap va diéu kién 6n dinh dap cho phép ta c6 thé chon cach b tri nha may bom ngang
dap, nhu Hinh 8 - 7 dudi day.
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Hinh 8 - 6. S6 do tram bom bé tri phia ha luu dap.
1- hé chifa; 2- thap 1dy nudc; 3- ctia ldy nudc ; 4- van sifa chifa; 5- cong théo ddy;
6- ciu cong tac; 7- dap dat; 8- nha mdy bom; 9, 10- ctia van va th.bi do luu ludng;
11- 6ng hut; 12- x4 nudc; 13- kénh théo tiéu ning.

Hinh 8 - 7. So db tram bom két hop vdi dap.
1- ha luu dap; 2- cau truc va ctia van dap tran; 3- gian may; 4- dinh xi phong
thao; 5- hanh langluu thong; 6- BXCT bom hudng truc; 7- dng hiit cong.

- Céc tram bom ldy nudc trén kénh thudng chon so db bd tri két hop nha may
bom Vdi cong trinh 1y nudc ( xem Hinh 8 - 8 ). So do niy, nha mdy va ctia ldy nudc
thuong lién khéi . Dudi day 1a tram bom ldy nudc tii kénh chinh, dua nudc vao bé thao
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bing hinh thiic xi phong, gidm dugc cac clia van chin nudc chay ngudc tii bé thao ngudc

A A A
vé Ong day.
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Hinh 8 - 8. S6 do bé tri két hgp, 14y nudc trén kénh chinh.
1- cong trinh chén rac; 2- nha may; 3- éng ddy; 4- xi phong thdo.

- Nhiing vung tudi nhd ven song, ven hd chiia ¢é muc nudc thay déi nhiéu, dia
hinh, dia chat phic tap, Iuu lugng khong 16n ( dudi 5 m*/s ) nén dung cac tram bom dic
biét, nhu: tram bom thuyén, tram bom dit trén ray ( xem Hinh 8 -9) ...

Cac loai tram bom cép nudc dan dung 14y nudc ti song cling tuong tu nhu cac tram
bom tudi tidu da trinh bay trén, chi khéc 1a tui bé thdo trd di 1a dusng 6ng ap luc hoic c6

thém bé loc nudc ...

Hinh 8 - 9. Tram bom dét trén ray.
1- dudng ray; 2- khung; 3- gia tua; 4- két ciu phan trén;
5- t6 may bom; 6- dng ddy; 7- day kéo.
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B. TRAM BOM TUOL
Tram bom tudi ¢6 nhiing dic diém sau day:
- Lam viéc vao thdi ky kho han trong nam;
- Viéc nguing 1am viéc chi cho phép tuy thudc vao cdp an toan cip nudc;

- N6i chung khéng yéu ciu nudc phai sach vé bun cat va vat noi, chi can khong dé
nhiing déi tugng va hat c¢6 kha ning mai mon va 1am hu hong banh xe cong tac clia may
bom. Riéng nhiing tram bom cdp nudc cho cdc mdy tudi phun mua thi yéu cau nudc

phai qua ludi loc k¥ dé loai bé nhiing hat ¢6 dudng kinh 16n 14p nhét 16 phun;

Do tram bom lam viéc theo mua do vdy cho phép don gian nhiéu vé két cAu nha

4 . A A A w g . ‘A X LR A A
mdy, gidm yéu cau vé kha ning on dinh nhiét cda trang thiét bi va két cau bao che

Nha tram con ¢6 thé dugc thay thé bing tram di dong hodc phao nhe nhang hon khi

may bém nhé nhe. Gian may cho phép thdp hon do dit cin truc bén ngoai.

Viéc bé tri tram bom tudi 1y nudc mit rat da dang; kiéu bé tri hay gip nhit nhu
Hinh 8 - 9. Ngoai nhiing c6ng trinh chinh con c¢é nhiing nha may phu, dusng x4, cau,

cong trinh dan nudc, tiéu nudc, phan xay ap dé dit thiét bi dién, tudng chin ..v.v...

@
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Hinh 8 - 9. S6 dd cdc cong trinh clia tram bom 14y nudc mit.
1- ngudn nudc mit; 2,6,10- cac cong trinh tuong tng: ctia ldy nudc, ludi chin rac
va bé thdo; 3- bé ling cat; 4,11- kénh din, kénh thdo; 5- bé tap trung nudc; 7- bé hut;
8- nha may; 9,12- éng ddy va éng htit.

Viéc Iya chon thanh phan cong trinh tiy thudc vao diéu kién thuc té. Vi dy, céng

diéu tiét diu nut cia vao cta kénh dan chi ¢ mit khi ¢é nhu ciu diéu chinh muc nudc
hodic yéu cdu lam kho d€ siia chiia cdc bd phan cong trinh nim dudi myc nudc kénh.
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Cung véi cdng diéu tiét thudng cd bé tri cong trinh bio vé ca. BE ling cat dudc dua vao
thanh phan tram khi trong nudc ¢ chia nhiéu bun cét 10 ling va c4c hat c¢6 hai cho an
toan clia mdy bom va lam ling dong mang ludi tudi. D€ lam sach nudc khéi bun cét ¢é
thé xay nhiing tui bit cat va dung ranh thdo cat di.

Hinh 8 - 10 thé hién viéc bd tri cac phan dién tich xay 4p sat nha may dé dit céc thiét
bi phan phéi dién va tram mdy bién ap, méi quan hé vé vi tri gilia nha may va thiét bi
cta tram bom tudi loai 16n.
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Hinh 8 - 10. Mt bang cdc dién tich xay 4p ctia mot tram bom 16n.
1- bé tap trung nudc; 2- ludi chin rac; 3- két cAu ngin cd; 4- gian mdy ; 5- tram
phan phdi ; 6- tram May bién ap.

Trong thuc té xay dung Thuly Igi chung ta hay gdp nhiing trudng hdp nhu: giao dong
muc nudc ngudn 16n hon hodc bing 5 m, bai tran rong hon 300 m, bd song khong di
chiéu cao, 16p nudc tran kha day mang day bun cat, diéu kién dia chét bét lgi doi véi
viée xay dung kénh din va nha may bom, doan 10ng song kém 6n dinh va khong di do
sau dé€ bé tri 16 nhan nudc .. vv.. , khi d6 nha mdy cin phai chia ra phia long séng hoic
hd chua ( ngoai ving dong chdy bd ). Trong trudng hop nay, chon s do nha may két
hop v6i 1udi chin rac, cong trinh bio vé ca va bé hut thanh khdi, khong con céng diéu
tiét kénh din va bé tap trung nia.

Tram bom tudi ¢ thé dudc bé tri bén canh dap, nha mdy cia tram thudng dudc dit &
cdc try cua dp tran hodc & ha luu. Trong trudng hop nay kich thude phan khéi dudi cla
nha mdy thudng l4y theo kich thudc dap va nha mdy tré thanh mot phan cia dap hoic bi
cit ra khi mai ha luu dap. Thong thudng nha may nhu thé thich hop véi bom truc diing
Iuiu lugng 16n ( xem Hinh 8 - 7 da trinh bay & trén ).
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Trudng hop khdc, khi cot nude can bom 16n hon cot nuide ma mdy bom cé kha ning
tao ra, ltic nay trén tuyén din c6 thé xay dung hai hoic hon hai tram bom ndi tiép. Khi
dé trudc tram bom sé hai va cdc tram bom tiép theo ( néu ¢ ) ngudi ta xay dung hodc 1a
mot bé diéu tiét hd ( nhu kénh hoidc bé diéu tiét ) hoidc thap diéu 4p ( xem Hinh 8 - 11).
Nha may ctlia tram bom II va cdc tram bom nang tiép theo ( khi lam viéc cing mot
dudng 6ng ) dudgc bd tri theo cich nao dé dé bao dam cdc may bom ludn lam viéc & ché
do nudc dang khong 16n. Nho thap diéu ap 4 dit trén 6ng ap luc nén ap luc nudc tac
dong 1én may bom khong vudt qua tri s6 an toan khi khéi dong mdy tram bom nang soll
( khi d6 luu higng tram bom II bing 0, ¢t nudc do tram bom I tao thanh sé 1am ting cot
nudc cua vao cda tram bom II ) va cling nhd c6 thap diéu ap 4 ma giam dudc tri sé ap
luc nudc va tac dong 1én may bom cilia tram s6 1T ...

Hinh 8 - 11. So dd bé tri ndi tiép bac thang cac tram bom .
1- ngudn nudc; 2,5- tram bom nang s6 I va s II; 3- cac dudng 6ng ap luc; 4- thap diéu
ap ( thdo su ¢d ); 6- kénh thao; 7,8,9- biéu dd cot nudc tuong tng: khi hai tram lam viéc
binh thudng, khi Q;,, = 0 va ngat sy c¢d , khi bom II ¢6 Q,, = 0 va thdo su ¢d.

0 vung nui va trung du, cac khu tudi thudng cé dic di€m: ruong dét cé do déc 16n va
rudng bac thang, dién tich tudi nhd, phan tan, cac khu tudi lai xa ngudn nudc, séng sudi
mién nui ¢d luu luong thay déi 16n gitia 1d va kiét, dong chiy mang nhiéu phu sa vé mua
14, cao trinh dit may lai cao so véi muc nudc bién ... nhiing dic diém nay gay bat 16i vé
gia thanh 13n van dé khi thuc. Do vay khi b6 tri tram can phai c¢6 nhiing gidi phap thich
hop d€ gidm dau tu va ddm bdo an toan cho tram, nhu:

+ Vi rudng béc thang nén cin phén cdp cdc tram bom theo khu tidi dé tiét kiém
nang lugng khi bom;

+ Do dng ddy dai, cot nudc cao dé giam gia thanh éng cn gidm hop ly dudng
kinh éng ddy va phai kiém tra nudc va dudng éng khi diing mdy dot ngot;
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+ Giao dong muc nudc gitfa hai mua kiét va Idi rat 16n , cao trinh dit may lai cao
s0 véi cao trinh bién, dong chay nhiéu bun cat ... viéc chon cao trinh dit mdy cin phai
dam bao chéng khi thuc ..v.v..

C6 nhiing cach b tri sau day ap dung véi tram bom tudi ving cao ( Hinh 8 - 12 ):

B4 tri tram bom mot cAp ( Hinh 8 - 12,a ): Dung mot tram bom c6 bé thdo dit &
cao trinh khéng ché toan bo dién tich tudi. So dd nay thudng thich hop vdi ving ddi ven
song, khu tudi rai thanh nhiing réo nho;

B4 tri cung mot tram bom bom 18n nhiéu bé théo ¢4 cao trinh khac nhau , mdi bé
thao khéng ché mot khu tudi ( Hinh 8 - 12,b):c6 thé dung éng ddy chung rdi phan nhénh
dua nudc vé cac bé thdo § cac cao do khéng ché;

B tri nhiéu tram bom riéng biét cung cip nudc cho tiing khu tidi c6 cao trinh
khéng ché khac nhau ( Hinh 8 - 12,c ). Cach bé tri nay thudng dudc ap dung khi khu
tudi trai doc theo bd ngudn nudc;

B tri tram bom nhiéu cdp, ndi tiép tui tram cdp 1 1én dén tram cip cudi cling . 0
tai mbi cAp s€ cAp nudc tudi tuong ting va bom tiép 1én tram trén ( Hinh 8 - 12,d).

Nhiing cach bd tri sau dem lai 16i ich kinh té hon so véi viéc dung mot tram tudi cho
ca vung ¢ cao trinh khdc nhau.
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Hinh 8 - 12. Mot s6 s6 do bd tri tram bom tudi ving cao.
a) Tram bom mot cdp ; b) Mot tram bom nhiéu bé thdo ;
¢) Nhiéu tram riéng biét ; d) Tram bom nhiéu cap.

C. TRAM BOM TIEU VA TRAM BOM TUGI TIEU KET HOP

Tram bom tiéu dugc xay dung dé bom nudc ti kénh tiéu hd, ti cac giéng khoan
diing, tf cac hé méng cia ving ngap nudc... O nudc ta do cac song chia cdt ruong dat
thanh tting ving cé dé ngin 1i bao vé, do vay vé mua mua, 1d muc nudc song 1én cao
hon mit rudng trong dong , nudc thiia trong dong khong tiéu ty chdy ra song dudc gay
nén ung ngap dong, do vay can phai bom tiéu ung chi dong.

Tram bom tiéu dudc phan ra cac loai: tram tiéu nudc mit, tram tiéu nudc ngam, tram
bom tiéu két hop cd nude mat 14n nudc ngim.

Thoi gian 1am viéc cla cac tram bom tiéu cling khac nhau: cdc tram bom tiéu nudc 10
va nudc mua rao 1am viéc cé tinh chu ky, thdi gian ngin trong nim, con bom nudc
ngim thong thudng lam viéc quanh nim. O nude ta hién nay chu yéu 1a tiéu nudc mit
cho cdy trong. Tram bom tiéu c6 nhiing dic diém sau:

- Luu lugng bom rat khong déu va rat 16n. Mic do khong déu tuy thudc nhiéu vao su
giao dong clia nudc mit va nudc ngam.

- Lam viéc gidn doan. Thoi gian tram khong 1am viéc tuy thudc vao suc¢ chiia cua
dung tich diéu tiét va thoi gian ngap cho phép cia khu vuc.Théi gian tram bom tiéu lam
viéc trong ndm tuy it nhung rt cing thing.

- Cot nude cin bom thap nhung thay déi lién tuc.

- Luu luigng tinh todn cia cic may bom chinh trong tram bom tiéu dudc chon can
phai tinh dén ngp cuc bo c6 thé xay ra trong thoi gian ngin. Bbi vay phan trén cta két
cdu dudi nuéc nha may va san phan trén nha may can phai dit cao hon tii > 0,5 m so
Vvéi cao trinh nén hodc muc nudc tinh toan 16n nhat khi cé song dang.

Trong diéu kién vao thdi diém nao d6 cac kénh tiéu c6 kha ning thao t chdy thi can
xem xét tinh hop ly viéc xay dung cong trinh thdo ty chdy. Cong trinh thao ty chay dit
tach biét véi nha may bom néu luu lugng thdo tu chay 16n hon luu lugng clia tram bom;
hodc cong trinh tu chay két hop véi nha may néu nhu luu lugng nay khong vugt qua Iuu
lugng ctia tram bom va khong duge mé rong phan dudi nude clia nha may. D& mai doc
kénh thao khong bi pha hoai thi luu lugng cta tram can dudc thay d6i mot cach déu din.
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Yéu cau nay sé dat dudc & cdc tram bom ¢4 s6 luong t6 mdy bom chinh nhiéu hoic ¢6
dit cac may bom " thay thé " hodc cdc mdy bom ¢ kha kha ning thay doi sé vong quay.
Mot s6 tram bom tiéu do chénh 1éch Iuu lugng va cot nudc tiéu nhiéu cé thé phai chon
mot s6 mdy bom khdc loai trong mét nha mdy dé tranh viéc chon qué nhiéu may bom
chinh khéng kinh té. Tuy nhién chon nhu vy sé gdy kho khin cho quan ly, van hanh.

Kénh tiéu thudng mang mot lugng rdc va vat troi 16n bdi vy tram bom tiéu phai
trang bi 1udi chin rac an toan. Hinh 8 - 13 dudi day trinh bay cdc so db chung ctia tram
bom tiéu. Thanh phan cta tram phu thudc vao cdc thong sé cta tram va diéu kién thién
nhién noi dit tram:

- Khi ¢6t nudc tram tuong déi nhé ( dén 5 m ) va vdi viée dung mdy bom 16n, nha
may bom c6 thé lam két hop vdi cong trinh thédo ( Hinh 8 - 13,b ). Thudng dung dudng
ong dan d€ dua nudc cin tiéu dén nha mdy bom. Khi dudng éng lam chiic ning kénh
chinh van chuyén nudc thi tram bom dugc thiét ké nhu tram bom néng cép II thong
thuong. Con néu nhu dudng dng lam viéc véi ché do thudng xuyén khong day, thi trudc
nha mdy dit mot bé didu tiét 14y muc nudc 16n nhét trong bé thip hon tam dudng éng
(xem Hinh 8 - 13, ,0).

Hinh 8 - 13. Céc so d6 tram bom tiéu.

a), ) - So do6 bd tri tach biét va két hgp nha may véi cong thdo tu chdy ; b) - s6 do tram
khong c6 cong trinh thdo tu chdy ; ) - tram bom bd tri trén 6ng tiéu ; 0 ) - tram bom 14y
nudc tu giéng thao: 1- song ( hodc hd chia ); 2- dé; 3- cdng thdo tu chay; 4- bé tap
trung; 5- kénh dan; 6,10 - [udi chin rac va bé thdo; 7 - bé hut ; 8 - nha may; 9 - éng day;

11- giéng gép nudc tidu.

O nudc ta viée tudi va tiéu nudc cho mot ving san xuit nong nghiép 1a mot trong
nhiing dic diém thudng gip cla cong tac thiy 16i vi canh tic nong nghiép ¢4 hai ba vu
trong nim, mua ning lai bt thudng gay nén lic ung lic han xen ké nhau. Do viy, xay
tram bom tudi tiéu két hop sé nang cao hiéu qua st dung mdy va cong trinh, ha gia
thanh hon so vdi viéc xay cac tram bom tudi va tram bom tiéu riéng. Vi 1¢i ich nay nén
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khi ¢ diéu kién cho phép can quan tdm hon dén viéc chon so db tram tudi tiéu két hop.
Vi loai tram bom nay khi b tri cac cong trinh cin chu y dén chit lugng nudc bom lén
khi tiéu dé bé tri cong trinh ngin sy chua héa dong ruong. Phucng phap thiét ké cong
trinh va Iya chon thiét bi d6i véi tram bom tudi tiéu két hop néi chung khong cé gi khac
nhu d6i v6i tram bom thong thudng ma chi can 1am sao bio ddm hai nhiém vu tidi, tiéu.

Cdc cong trinh trong tram bom tudi tiéu két hop nén tan dung st dung chung cho hai
muc dich d€ gidm dau tu va chd y yéu té thuan tién cho quan ly. Su khac biét nhiéu hay
it gitia hai muc nudc & hai bé thao khi tidi va khi tiéu cling ¢6 anh hudng nhiéu dén viéc
chon so dd bé tri cac thanh phan cong trinh ctia tram. Dudi day gidi thiéu mot sé so do
bd tri ctia tram khi muc nudc & hai ché d6 cé muc do chénh léch khac nhau va cach lam
viéc clia mot tram bom tuéi tiéu két hop ( xem Hinh 8 - 14).

Hinh 8 - 14,a 1a s6 dd b tri céc cong trinh khi chénh 1éch muc nude & bé théo tudi 7
va bé thdo tiéu 8 chénh léch nhau nhiéu va luu lugng tiéu nhé hon luu lugng tidi, phai
dung hai bé thdo ¢d cao trinh khac nhau. Muc nudc bé thdo tudi cao hon muc nudc bé
thdo tiéu va dung 6ng ré dé€ dua nidc vé bé thao tiéu. Hoat dong cla tram tudi tiéu theo

so d0 nay nhu sau:

X

27— E

)

Hinh 8 - 14. Céc so dd bd tri tram bom tudi tiéu két hop.
a) S6 dd tram khi muc nudc hai bé thdo chénh 1éch nhiéu;
b) So dd tram khi muc nudc hai bé théo it chénh léch.

Thdi doan tudi: mé cdng 2 dé 14y nudc tii song vao bé hut 3, cac van khac trén dudng
ong ré 10 dugc déng lai. Nude duge bom 1én bé thdo tudi 7 va din vao kénh tudi chinh
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dén noi can tudi. Thoi doan tiéu nuidc tii kénh tiéu 4 ra song: dong cong 2 va cdc van 11,
mé cdc van 10, nudc tii kénh tiéu 4 vé bé hit 3va duge bom vao bé thdo tiéu 8, md ciia
thao 9 d€ din nudc tiéu ra song. Hinh thifc bé tri nay dudc ap dung khi luu lugng cia
tram bom nhd, khi luu lugng 16n thi dudng kinh céc dudng 6ng 10 va 11 s& phai 16n, yéu
clu cac ctia van khda phai 16n 1am phic tap va viéc diéu khién van sé khé khin nhiéu
hon. Mit khdc khi luu ligng tiéu 16n hon luu lugng tudi nhiéu thi phai b6 tri thém mot
s6 may bom tiéu riéng, nhu vy viéc két hop chi ¢d duge 6 mot s6 hang muc cong trinh
con hiéu qua st dung may sé gfam thip, tinh uu viét cla loai hinh tudi tiéu két hop bi
giam.

Hinh 8 - 14,b trinh bay so dd bd tri va hoat dong clia tram bom tudi tieu két hop khi
muc nudc yéu ciu & hai bé thdo tidi va tiéu chénh léch nhau rét it ( dudi 1 m ), trudng
hop nay c6 thé dung tuong chin dé dang muc nudc trong bé thao khi yéu ciu muc nude
cao hon va dung bé thdo 6 chung cho hai muc dich. Hoat dong clia tram nhu sau: Thdi
doan tudi: md cdng 2 14y nudc tudi tii song vao bé hut 3( cac cla van clia kénh tiéu 8 va
van 9 cta kénh thdo tiéu ra séng da bi dong ) va dudc bom 1én bé thdo chung 6, theo
kénh din 7 dua di tudi. Théi doan tiéu nudc: déng cac cong 14y nudc tidi 2 va kénh thao
tudi 7, mé clia van kénh tiéu 8 dua nudc vé bé hut 3, bom nudc 1én bé thdo chung 6 va
din nudc tiéu ra séng qua cua thdo 9 da md.

Hinh 8 - 15 trinh bay s6 dd b6 tri tram bom tudi tiéu két hop & ving bic song Pudng

Hinh 8 - 15. So dd khac vé b tri tram bom tudi tiéu két hop.
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1- kénh tiéu; 2- b€ hit; 3- nha may bom; 4- bé thdo; 5- kénh thdo tiéu; 6- kénh tudi
nam;7- kénh tudi bic; 8- cAu mang; 9- cong lay nuidc tudi; 10- kénh din 14y nudc tudi.

D. TRAM BOM CAP NUGC NONG THON
Ngudi ta goi nha may trong do chia cac may bom chinh va may bom phu cung cac
trang thiét bi lién quan nhim cip nudc cho ving ndng thon 1a tram bom cap nudc néng
thon. Loai tram bom nay dugc phan chia ra theo cac cach sau:
- Phan theo vi tri tuyén bom nudc: Tram bom nang dau nut I, tram bom nang
chuyén tiép II va cdc tram bom néng tiép theo.
-Phan theo c6ng dung clia tram: Tram bom cip nudc udng trang trai, tram bom
cAp nudc san xuit;
- Phan theo dic diém cong nghé: Tram bom bd song , tram bom 1omg song;
- Phan theo dic diém két cAu: Tram bom tach riéng , tram bom két hgp.
Dic diém cia tram bom cdp nudc nong thon 1a thdi gian 1am viée tién hanh cd niam .
Yéu cdu dit ra d6i véi loai tram bom nay nhu sau:
C6 tinh an toan cao. Vi vAy ngoai thiét bi bom chinh con phai lip dit cdc t6 may
bom du phong va cdc trang thiét bi phu.
Pam bao yéu cau vé sinh cao. Xung quanh tram bom can bdo dam vé sinh, bén trong
nha mdy cin c6 cdc cong trinh vé sinh va bé tri cac phong cho nhan vién truc ban nghi.
Can c6 mtic ty dong hoa cao;
Luu ligng tram bom cdp tucng d6i nhd, bsi vay cdc dudng dng dudc 1am bing thép
can c6 dudng kinh nhd, diéu nay cho phép d& dang 13p ghép dudng 6ng trong nha may.
Thanh phén cta cdc tram bom loai nay c6 thé thay déi phu thudc vao diéu kién tu
nhién. Bdi vay, thudng bé tri tdi uu cda ching dudc chon théng qua két qua so sanh
kinh té - k¥ thuat nhiéu phucng an.
I. LAy nudc ti ngudn nude miit
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Hinh 8 - 16. Céc so dd tram bom dau niit cia tram bom cip nudc noéng thon.
a,,, - nha may bom tuong ung: diing tach riéng, két hop vdi giéng bd, nim trong ving
giéng bo, kicu 1ong song : 1- diu nit ngap; 2- 6ng tu chay (hoic xi phong ); 3- giéng bo
4- hai day ludi phing; 5,7 - éng hut va éng ddy; 6- nha mdy bom; 8,9- budng ciia van va

ngin hit; 10 - cu cong téc.

Cong trinh 14y nudc cda tram bom nang dau nut I dudc xay dung trén nén dit yéu
bdo hoa nudc dit ¢ bai boi séng va hd chia khi muc nudc giao dong 16n rat phic tap
trong viéc bo tri ( xem Hinh 8 - 16 ).

So dd a ¢ thé dudc ap dung rong rai véi moi loai bai bdi, moi loai dia chét, moi cip
luu lugng va giao dong muc nudc nao cia ngudn. S6 dd nay cd nhude diém la cb sb
lugng cong trinh nhiéu, ngudi ta ludn tim cach gidm bét sé lugng hang muc, néu dudc.

S6 dd & ¢6 1gi hon so d6 a 6 chd nha mdy két hdp vdi giéng bo. Cac so do b va ...
cling 4p dung vdi moi cdp Iuu ligng nhung phic tap ca trong thi cong lan trong van
hanh do dit gan gitia song.

Nha may cta tram bom dit 6 10ng song hodc trong bai bdi ngap nudc thudng dudc
lam & dang giéng chim ( xem Hinh 8 - 16).
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Hinh 8 - 16. Két ciu cong trinh ldy nudc dau nut két hgp tram nang I
1- giéng ldy nudc; 2- budng bom; 3- tudng giéng chim; 4- dng dan ty chdy; 5- phan trén;
6- ludi min loc nudc; 7- may bom chinh.

Dé dam bdo viéc cip nude khong bi pha hoai, khi thiét ké tram bom can chd y dén:

- Viéc phan doan cta cong trinh 1ay nudc ( s6 ludng cic doan lam viéc doc lap
cta cong trinh 14y nudc, tuyén tu chdy va cac phan doan ludi cla giéng bd khong dugce
nho hon hai );

- Péi véi cong trinh cép 1, xay dung hai cong trinh 14y nudc véi hai cach 14y
nudc khac nhau .

Céc s0 do tram bom nang chuyén nudc II don gian hon tram bom dang dau nut 1.
So d6 tdng hop gitia cong trinh 14y nudc va lam sach nudc khi bé tri ki€u nha may
tdch roi cla tram bom I va II dugc trinh bay ¢ Hinh 8 - 17,a.Tram bom nang I bom nuidc
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Hinh 8 - 17. Céc s6 dé tong hop cong trinh cta tram bom cip nudc nong thon. a,8 -
b6 tri tach biét va két hgp nha may cuat tram nang I va II; b- bd tri cdc cong trinh cla
tram bom II va ITI; , 0 - khi 14y nudc ngdm: 1- nit nhan nudc; 2- dng din; 3- phan nhan
nudc clia nha mdy tram nang I; 4- gian mdy; 5- 6ng 4p luc; 6- budng van; 7- cong trinh
lam sach nudc; 8- dung tich diéu tiét; 9,11- nha mdy cta tram nang I va III; 10- thap ap
Iyc; 12- 1y nudc ngam ( tif h6 khoan hodc giéng 16 ).

dén cong trinh lam sach nudc 7, nudc sach di dugc khi nhim duge dua dén bé nudc
sach. Tu bé nay, nudc sach dugc tram nang I bom vao mang éng 4p luc hodc vao thap
ap luc.

M4y bom cta tram nang II con c6 thé duge dit trong nha clia tram bom nang I ( xem
Hinh 8 - 17, 8 ). Nudc tui cong trinh 1am sach quay lai vé tram nang I. Trang thiét bi clia
tram nang II cling dugc dit trong nha mdy bom cua tram nang .

Ciac so do cong trinh clia cdc tram bom IT va III dugc chi dan trén Hinh 8 - 17,b. Nha
may ctia tram IIT dugc b tri bén canh dng ap luc ma khong dit tryc tiép trén 6ng, diéu
nay c6 1oi trong giai doan thao nudc nhé va ton tht cot nude nhd khi ngdt va cip nude
chi mot minh tram nang II.

IL. Liy nudc to ngudn nude ngim

Khi thiéu ngudn nudc mit cé thé 1dy nudc ngdm. Néu chit lugng nudc ngdm ding
quy cach nudc udng thi khong can phdi xi ly nudc ( xem Hinh 8 - 17, ). Néu nudc
ngdm can phai xi ly thém thi trong thanh phan cong trinh cla tram bom cip nudc ndéng
thén can dua vao cong trinh xti ly nudc ( nhu Hinh 8 - 17,0 ). Céng trinh 1dy nudc ngam
dugc chia 1am c4c dang: 14y nudc ngang, 1ay nudc ding va ldy nudc dang tia:

- Ly nudc ngang: thuong dudc ap dung khi muyc nudc ngadm khong sau ( dén 5
m ) va 16p nudc khong day. Ciia 1dy nudc nay gébm nhiing hanh lang thu nudc hosc
nhiing 6ng cé duc 16 dit trong 16p thim cudi cat, chung tap trung nudc vao giéng thu,
trong giéng dit t3 may bom dé bom ldy nudc. Cac dng thu nude dit doc long song hosc
ngang dong nudc ngam.

- L4y nudc diing dudc ap dung khi I6p nudc ngdm sau hon 5 m. Thudng ching
¢6 dang giéng 10 hoic hé khoan ( xem Hinh 8 - 18 ). D& ngin ngtia troi dat, ngudi ta
dung cac ludi loc va day kim loai quay trong giéng khoan hodic dé séi trong giéng 10.

NN

TR

=

BN

http://nuoc.com.vn




Hinh 8 - 18. Céc so do cong trinh 1y nudc ngam.
a) giéng 10; 8, b) hé khoan dit bom nhung ; ) 14y nudc dang tia .
1- giéng 10; 2- dat ngdm nudc; 3- giéng khoan; 4- may bom giéng phun; 5- dong co dién
6- gian trén; 7- dng ap luc; 8- mdy bom nhing; 9,10- giéng ngdm va giéng chim; 11-
ong loc ndm ngang - tia; 12- van va cin diéu khién van.

Cong trinh 14y nudc ding c6 thé gdm tii 1 dén 30 chiéc giéng 10 hodc giéng khoan va
thudng dugc bd tri thanh tuyén song song vdi tuyén 15 1dy nudc bs, dit vuong goc hoic
tao mot goc voi dong chdy dé thu dudc nude dudi long séng hodc dé phan bd déu trén
mot dién tich nhat dinh sao cho cdc giéng khong gay hén loan 1an nhau khi hoat dong.

Hinh 8 - 19 thé hién mot hinh thic khac vé 14y nudc ding tii cac giéng khoan. Nudc
dugc 14y tii cum céc giéng khoan 1 theo 6ng tap trung 2 va dugc bom 4 bom dén noi
dung. Bom chan khong 3 dé tao chan khong lién tuc trong 6ng hit clia bom.
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Hinh 8 - 19. So db 14y nudc tii cac giéng khoan.
a) No6i ong tap trung nudc truc tiép véi 6ng hut ciia bom chinh.
b) Bt mut cudi 6ng tap trung nudc dudi muc nudc thip nhat cta giéng.
1- giéng khoan; 2- dng tap trung nudc; 3- dén bom chan khong;
4- bom chinh; 5- muc nudc dong; 6- giéng gop.

- L4y nudc dang tia, thong thudng dudc dp dung dé 14y nudc ngdm i nhiing 16p
nudec méng trong trudng hop khoan sé lugng 16n giéng khoan 1a khong kinh té. Loai tia
thuong dudc lam ti dang giéng 10 10 thong thudng hoidc giéng chim, cac giéng nay dudc
st dung lam giéng tap trung nudc ( xem Hinh 8 - 18, ). Theo hudng ban kinh ctia giéng
tap trung dit cac 6ng loc nudc ndm ngang 11 cim sau vao dit thdm chua nudc. Nudc
thu dudc ti cac 6ng nay dudc tap trung vé giéng tap trung va dudc bom lén .
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Chu’o"ng IX. CAC THIET BI CO DIEN CHINH CUA TRAM BOM
A. THANH PHAN THIET BI CHINH VA YEU CAU DOI VOI MAY BOM.

C4c thiét bi chinh trong tram bom gdm ¢4 : cac thiét bi cd khi thiy luc chinh va céc
thiét bi vé niang lugng chinh:

Cdc thiét bi co khi thily lic chinh clia tram bom dam bdo cung cdp du nudc cho cac
ho dung nudc ( hodic tiéu nudc ) tucng tng vdi bicu db luu lugng yéu ciu. Thanh phan
ctia thiét bi nay gém c6 : cdc t6 may hoidc cic cum thiét bj tham gia tryc tiép vao qua
trinh cong nghé bom nudc theo biéu db luu ludng da dinh nhu : cac mdy bom chinh, céc
thiét bi trén dudng ong ap luc ( van, thiét bi an toan, van ngugc ... ).

Cdc thiét bi nang higng chinh cta tram bom nhim dam bdo 1am viéc clia cdc may
bom chinh, gdm c6 : dong co d€ kéo mdy bom chinh va cdc thiét bi dé truyén cong suit
tu truc dong co cho truc bom chinh.

Ki€u va nhin hiéu ctia mdy bom chinh dugc chon dua vao két qua tinh toan kinh té -
ky thuat, luan chiing dugc tinh hop ly cta viéc si dung nd trong tram bom. Viéc tinh
toan khong chi riéng vé gid thanh cda tram ma con phdi tinh cd dén chi phi van hanh
nim cla tram. D&i véSi tram bom tudi va tiéu cling nhu tram bom cép nudc nong thon
thong thudng st dung mdy bom canh quat.

Cac mdy bom chinh dudc chon can phai thda man cdc yéu cau sau:

- Dam bdo cdp di luu luong nudc theo bifu dé da dinh trong sudt mua vdi muic
an toan va kinh té cao;

- Lam viéc vdi hiéu suét cao trong moi ché d¢ lam viéc;

- C6 kich thudc va khéi lugng nhé nhat;

- C6 kha niing phong chéng khi thuc t6t nhit dé cao trinh dit mdy bom cho phép
viéc xay dung tram bom véi chi phi nhé nhat;

- Tién loi trong 13p dit va van hanh, dé sifa chifa;

- C6 kha ning chdng dugc nudc xam thuc;

- Mdy bom di dugc san xudt hang loat nhim gia r& va tién do 13p rap nhanh.

T4t nhién chon dugc mot may bom dong thsi théa man cdc yéu cau néu trén thudng
1a kho, béi vay trong mdi trudng hdp cu thé cin dua vao nhiing yéu ciu quan trong nhat
cho hiéu qua tét nhat vé kinh té - k§ thuat cho xay dung va van hanh tram. Cdc may
bom chinh dugc chia ra thanh: may bom chinh, mdy bom du tr va "mdy bom b sung".

B. TINH TOAN CAC THONG SO VA CHON MAY BOM CHINH.
Céc thong s6 co ban dé chon may bom 1a ¢t nudc tinh toan ( H,, ) va luu lugng tinh
toan ( Q, ) clia mdi mdy bom.
I. Tinh toan cdc ¢ft nudc.
1. Cot nuiGe thiét ké H,
Cot nude thiét ké clia mdy bom ciing chinh 1a c6t nudc clia tram bom, né dudc xac
dinh bing tong clia chiéu cao bom nudc dia hinh binh quan ( Hbqdh ) Vva ton that cot
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nudc ti bé hit dén bé thdo ( gdm ton thit cuc bd hcp va ton thit doc dudng hy):
Htk = Hbqdh + heb + hd (9-1)

Trong cong thic (9 - 1), cdc thanh phan cot nudc tinh nhu sau:

Trong giai doan dang tién hanh chon mdy chung ta chua cé dudng dng cu thé,do vay
cac tri s6 céc cot nudc ton thét chi 14y so bo theo kinh nghiém : Tén that doc dudng ldy
2 ...3 mtrén 1000 m dai dudng ng, con ton that cuc bo 1dy 0,7 ... 2 m.

M4y bom chinh dung trong tram phdi chon theo cot nudc thiét ké ¢6 tinh dén su giao
dong cta muc nude G bé hit va bé thdo sao cho tram bom lam viéc véi hiéu suét cao
trong moi thdi ky 1am viéc, do vay phai dung ¢t nudc binh quan ¢ ké t6i duy tri théi
gian tuong ung ( binh quan gia quyén ). Cot nudc nay tinh theo ly luan sau : Céng tiéu
hao dé bom ligng midc lén vdi cot mide binh qudn gia quyén bdng cong cdn tiéu hao dé
bom ligng midc dy vdi cdc cét mide thay déi theo cdc thdi ky, nghia 1a:

Y-Hquh-igl(Qi-ti) = v.ig (Qi-Hi-ti)

tUi day rut ra cot nudc binh quan gia quyén dia hinh:

n
Z (Qi-Hi-ti)
Hbadh = =2 ——— (9-2)
2 (Qi-tj)
i=1

trong do : Qi, Hi 1a luu lugng va c6t nuidc dia hinh tuiong tng vdi thdi ky ti.

Cac tri s6 cot nude dia hinh Hi 1a hiéu sé muc nuidc & bé thao va muc nudc bé hut, do
vay né phu thudc vao ché do muc nudc trong hai bé. Cu thé:

* P6i véi tram bom 14y nudc ti séng, muc nude bé hit phu thudc vao ché do thiy
vin cua soéng. D& x4c dinh c¢6t nudc binh quan dia hinh ta dung giao dong muc nudc
song ctia ndm thiy vin trung binh ( tin sudt p = 50 % ) d€ tinh toan, con muc nudc & bé
thdao phu thudc vao muc nudc trong kénh tudi ndi bé thao . Néu trén kénh tudi niy
khong c6 cong trinh diéu tiét dic biét thi muc nudc trong kénh phu thudc Iuu lugng va
theo trang thai chdy déu trong kénh. Muyc nudc sau tram bom tiéu phu thudc ché do thiy
vin cta khu nhan nudc tiéu:

- Khi khu nhan nudc tiéu la song thi muc nudc phu thudc vao hinh thiic céng trinh
chuyén nudc ra séng, néu dung kénh hé chuyén nudc ra song thi 14y qua trinh myc nudc
song theo ndm thdy vin trung binh trong théi ky tiéu nudc.

- Néu khu nhan nudc tiéu 1a ao, hd chua thi phai qua tinh toan diéu tiét hd dé xdc
dinh qua trinh thay d6i muc nudc theo thoi gian tiéu.

* Muc nudc G bé hut cda tram bom tiéu phu thudc vao dic tinh thiét ké va ché do
lam viéc ctia tram bom tiéu. Cu thé nhu sau:

- Néu tram bom tiéu triét dé, nghia Ia tiéu hét toan bo nudc trong khu tiéu, thi
muc nudc 16n nhét trong kénh tiéu dén nha mdy phai dugc 4n dinh dé tiéu hét khu tiéu,
muc nudc thay d6i phu thudc vao tri s luu lugng dudc tai trong kénh . Néu trudc tram
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bom ¢ xay bé diéu tiét thi myc nudc trong bé hut sé do kha ning diéu tiét cla bé quyét
dinh. Tuy nhién viéc xay bé diéu tiét phai thong qua tinh toan kinh t& ma quyét dinh.

- Néu tram bom chi yéu cu tiéu dén mt cao trinh nao dd, con lai mot sé dién
tich vAn d€ ngp. Trong truong hop nay giao dong muc nudc & bé hit sé phu thudc vao
dién tich va dia hinh khu ngap nudc, thdi gian cho phép ngap va luu lugng dén tram.

* Néu tram bom 14y nudc tudi tif kénh chinh hodc bom tudi riéng biét § cac hé thong
tudi tu chdy thuong thiét ké kénh din va kénh thao cd cung mit cit khi dia chat tuyén
giéng nhau. Trudng hdp nay moi cot nudc dia hinh déu bing nhau. Con néu mit cit
kénh dan va kénh thdo khac nhau thi cot nudc dia hinh binh quan sé 13y trung binh gitia
cot nuide dia hinh 16n nhét ( Hy,.,. ) va cdt nudc dia hinh nhé nhat ( Hy,.. ):

Hpqdh = Hanmax T Hanmin ) / 2 (9-3)

Cong thiic (9 - 3) cling con dude dung khi giao dong muc nude hai bé nhé hon 2 m.

2. Cét nuide 16n nhit va nhé nhét

Trong véan hanh thyc té clia tram bom, ngoai cot nudc thiét ké may bom con lam viéc
cot nudc thay doi tui thip nhat ( H,_; ) dén cao nhit (H
viéc hiéu suit cao va an toan chung ta can pai biét céc tri sé cot nudc gidi han nay dé

i )» 46 bAo ddm mdy bom lam

tién hanh kiém tra nhiing thong s6 ky thuat cla mdy bom.
Cot nuide 16n nhét dudc tinh theo cong thic:

Hmax = Hdh.max * hcb *+ hd (9-4)
Cot nude nho nhét dudc tinh theo cong thic:
Hmin = Hdh.min + hcb + hd (9-5)

Trong dé cdc ¢t nude ton that cuc bd va doc dudng xac dinh nhu trudng hop thiét
ké, con cac cot nude dia hinh 16n nhat va nhd nhit x4c dinh theo muc nudc 16n nhat hay
nhd nhét & bé thao ( Zbt ) va & bé hut ( Zbh ) trong cac tridng hop thiét ké va kiém tra
theo dang cong thuc chung sau day:

Hdh.max = Zbt.max — Zbh.min
Hdh.min = Zbt.min — Zbh.max

Cac ¢t nudc nay ching ta dung kiém tra ving hiéu sudt clia may bom, kiém tra kha
ning phat sinh khi thyc va vin dé qua tai ciia dong cd, nhu di da trinh bay & chucng I11
va chuong V. Céc cot nudc 16n nhit va nhd nhét clng tén cling ¢ gia tri khdc nhau khi
chung ta tinh cho trudng hop thiét ké hay trudng hop kiém ta, nhu 6 dong chdy thiét ké
¢6 cot nude 16n nhét, nhd nhat thiét ké con khi dung dong chay kiém tra sé c6 cot nude
16n nhét va nhé nhat kiém tra. Viéc tinh toan cac trudng hop nay s& dude dung dé danh
gia toan dién cdc trudng hop van hanh ¢ thé xdy ra déi véi may bom va tram bom.
Ngoai ra trong mot s6 trudng hop cu thé nhu thiét ké tram bom tudi & ving cao, viéc xac
dinh tram bom mot cdp chung cho toan bd khu tudi khong 16i vé kinh té bing viéc thay
né bing hé théng gdm 2, 3 cdp ... C6 cach tinh todn riéng chon vi tri dit cac bé thdo cua
cac cip tram. Gip trudng hop nay chung ta c6 thé tham khdo cach tinh & tai liéu (2 )
hoic so sanh kinh té cac phucng 4n cdp tram ma chon, theo phucng phap tinh chung .
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IL. Tinh todn chon sé6 mdy bom va luu lugng thiét ké ctia may bom

Viéc chon s6 may bom va luu lugng thiét ké clia mot may bom xuét phat ti yéu cau
thda man biéu dé yéu ciu dung nudc ( vé luu ludng va lugng nudc yéu ciu, Hinh 9 -1)
ma tram bom dim nhan sao cho hiéu qua kinh té 1a cao nhat. Mudn vay phai qua so
sanh kinh té - k¥ thuat vé cac phucng an s6 mdy bom vé ca dau tu co ban 1an chi phi van
hanh hang nim ma quyét dinh sé t6 mdy va loai mdy bom. Cac may bom dudc chon
phai théa man nhiing yéu cdu dit ra déi véi mdy bom nhu da dé cap & muc A cla
chuong nay.

. M bE thao
Q, Vi) r / N
} EI S } | £
= | | =
//i"7,|!\ l MA( bjé‘i hlﬂf .|
o | ‘ | o
I a I b)
| 7/ < =
QE D
t
ad

Hinh 9 - 1. Cac dang biéu d yéu cau nudc Q - t.
a) Biéu dé yéu cau luu ludng va sy thay ddi muc nudc dia hinh theo thdi gian.
b) Biéu db luu luong yéu cau (1) va biéu dd luu luong do tram bom cung cép (2).

Luu luong thiét ké clia mot mdy bom Qg phu thudc vao sé ligng mdy bom a, nhan
hiéu ctia mdy bom dudc chon va bifu dé nhu ciu nude. Luu lugng thuc té clia mdy bom
giao dong tii tri s6 luu lugng nhd nhat Quin dén tri s luu ligng 16n nhit Qpax va dudc
xdc dinh trén dudng dic tinh ¢ot midec H - Q cia mdy bom dudc chon ting véi cot nudc
thiét ké 16n nhat nhit H max va nhé nhat Hy min. Viée chon Qg cd thé dua cac trudng
hgp sau:

Néu biéu dd luu lugng yéu ciu cé dang bac thang va luu lugng cla cac bac déu la
boi (s6 nguyén ) clia luu ligng Qpin ndo dé ( nhu Hinh 9 -1,a ) thi Qi 14y bing Qmin
(Qtk = Qmin)- Trudng hop Qmin nay qud 16n, vugt qua Iviu lugng clia may bom da san
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xuét, ta c6 thé chia Qmin cho 2, 3 .. cho phu hgp va luc nay Qi = Qr;i” , Qr;\in

,...va

s6 lugng may bom trudng hop nay 1a a = Q(gn_ax . Vi s6 lugng may bom chon dugc thi
tk

bidu dd luu luong va tong ludng yéu cu ludn dude théa man véi moi giai doan bom va
dugc diéu chinh bing viéc ting hay gidm s6 mdy giéng nhau cung tham gia van hanh
song song cho phu hdp véi yéu cu cta tiing thi doan.May bom dugc chon theo trudng
hop nay c¢é nhiéu vu diém: vila ddm bao tinh luu chuyén cta cdc t6 mdy va nhiing cum
chi tiét mdy cung kich cd trong sifa chiia Idp dit, viia nang cao tinh an toan cho ca tram.

Tuy nhién trong thyc t&, biéu dé yéu ciu nudc phiic tap hon biéu dé a), ching ¢
dang béac nhung cdc bac nay khong phai 1a boi ctia Qmin ( xem biéu dé Hinh 9 -1,b ),
néu lay luu lugng clia tting bac chia cho Qpip s€ 1a nhiing sé khong nguyén. Trudng
hop nay luu lugng thiét ké clia may bom dudc xac dinh xuat phat tii yéu cdu théa man
Iuu lugng 16n nhit Qumax va nhd nhit Quin . S6 t6 may dude chon theo kinh nghiém,
thudng a =2 ... 8 mdy, t6i thicu la 2 ... 3 mdy, tét nhit 1a a =4 ... 5 mdy. ( Theo kinh
nghiém Lién X0 cu: khi luu lugng tram Q,,, < 1 m’/s thi a =2 ... 4 may; khi Qtram <5
m?/s thi a=3 ... 5; khi Qy,,, < 30 m¥/s thi a=4 ... 6, con khi Q,, > 30 m’/sthia=35 ...
9 may ). Nhu vay luu lugng thiét ké s la:

th=%TaX (9-6)

Biéu dé yéu ciu dung nudc ( hodc tiéu nudc ) di cho tucng ung véi luu ludng Qy dudc
tinh theo cong thiic ( 9 - 6 ) dudc xay dung lai thanh so d6 bac sao cho gili dudc dung
tich tdng cua luong nudc cin ( tng vdi dudng 1 ) bing dung tich tdng ma bom cung cap
dugc ( ung v6i duong 2 ), nghia 1a =Qyeycau-At = ZQpom-At . Cach chon luu lugng

thiét ké va s6 mdy theo (9 - 6 ) mdi théa man dugc yéu cau vé luu lugng 16n nhét va
yéu ciu vé tong lugng nudc yéu ciu ma chua bdo dim vé mit luu ludng cia tiing giai
doan ( tiing bic ) tudi. Do vy cin dua vao biéu dd yéu ciu, so sanh gitia yéu ciu luu
ludng va kha ning bom cia ting giai doan dé diéu chinh may bom lam viéc sau nay,
chu y dén viéc chay may bao dam hiéu suit cao va dim bao ning suét cay trong.

Doi khi d€ bom phd khit biéu db yéu ciu luu ludng ngusi ta 18p thém nhiing " t6 may
bom bd sung ". Loai may bom nay ddng vai tro bom b sung tung do luu ludng nude
con thiéu § tting bac ma mdy bom chinh dugdc chon chua di ning lyc dé phi bac. Khéc
véi cac mdy bom chinh, cdc mdy bom bé sung cé tong luu luong khong vugt qua luu
ludng clia mot may bom chinh, ngoai chiic ning bd sung, may bom nay con duge dung
mdi nuide cho may bom chinh trudc khi khéi dong hoic tham gia bom tiéu nudc trong
nha may ... Viéc ¢6 st dung mdy bom bd sung hay khong cin phai qua tinh todn so sanh
kinh té - k¥ thuat dé quyét dinh.
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D4i véi tram bom c6 cot nude thay doi nhidu s& ¢é anh hudng 16n déi véi luu lugng
clia mdy bom, do dé trudng hop nay cin lap biéu dé cong sudt d€ dinh phuong an s t3
may. Cach lam cling gidng nhu dung biéu dd luu lugng yéu ciu.

Chon phudng 4n sé t6 may cudi cung phai thong qua tinh toan va so sanh cac chi tiéu
kinh t& va ky thuat cta cac phuong an s6 mdy. Khi tinh toan kinh té thudng cac cong
trinh ngoai nha mdy it thay déi nhu : bé thdo, éng ddy, kénh din ..v.v.. nén c6 thé khong
can dua vao tinh du tu phuong 4n. Thudng dung phuong phap hoan vén chénh 1éch dé

so sanh : Thy = EZ—_CKlS [Thy]= 8 ... 10 nim, ma chung ta da biét. Trong cong thic
1-C2

nay K,, K, 1a vén déu tu ¢é ban ctia phuong I va phuong an II. C,, C, 1a tong chi phi
quan ly hang nidm cia phuong an I va II, bao gdm: tién trich ra d€ siia chiia cong trinh
va thiét bi hang nim, tién chi phi ning lugng hang nim, tién liong hang nim cta bién
ché can bo quan ly tram, tién chi phi vat liéu boi tron, lau chui may mdc, tién chi phi
hanh chinh quan tri va cdc chi phi khdc.

III. Chon may bom chinh

Sau khi ching ta da xac dinh dudc luu ligng va cot nudc thiét ké cla mdy bom
chung ta s& tién hanh chon mdy bom. Noi dung ctiia chon mdy bom 1a xdc dinh nhan
hiéu va cac thong sé cu thé clia mdy bom va tién hanh kiém tra hiéu suét lam viéc, diéu
kién khong sinh khi thuc thong qua dudng dic tinh ctiia mdy bom duge chon tng véi cot
nudc Hmax va Hmin ... D& chon mdy bom chuing ta dua vao cdc bang tra may bom hoic
cac bifu dé san phim mdy bom di ¢ san xuét § trong va ngoai nudc dé tra chon. Nhin
hiéu mdy bom tuan theo hing san xuét dit. Hién nay kinh té nudc ta hoi nhap véi cdc
nudc trén thé gidi nén ngoai thiét bi trong nudc ching ta ¢ thé mua & nude ngoai, cach
dit tén thiét bi mdi nudc mot khac, do vay tuan theo hudng din cu thé cta noi san xuét.
Trong nudc chung ta cling da ché tao mot sé loai may bom, thudng 1a loai nhé va trung
binh nén ngoai viéc mua mdy trong nudc ching ta thuéng mua mdy cda Lién X6 cl
hodc cta Trung Qudc ..vv.. Sau day gidi thiéu mot sé loai may bom nhan hiéu Viét
Nam va ctda Lién X0 cli ma chung ta hay chon dung.

1. Mady bem do Viét Nam ché tao

- My bom cong x6n truc ngang, ¢6 ky hiéu nhu sau: hai chit dau tién LT biéu

thi loai bom li tam, ddy chd s6 tiép theo biéu thi luu ludng ( m*/h ), diy chit sé cudi
cung biéu thi cot nude (m ).

Vidu 1: LT 450 - 16, biéu thi dy 1a loai bom li tdm, c6 luu lugng Q = 450 m’/h, cot
nuéc bom la H= 16 m.

Vi du2: LT 28 - 25 A, biéu thi bom 1i tAm, c6 luu luong Q = 28 m’/h, cot nudc H =
25 m, da qua cai tién ( chii A ).

- Mdy bom li tdm song hudng ( hai ctia vao ). Ky hiéu cling tuong ty nhu bom

cong x0n chi khéc 1a thém chi s6 2 sau LT d€ biéu thi bom song hudng.
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Vi dy LT2 - 280 - 60, biéu thi bom li tAm song hudng, ¢6 luu lugng Q = 280 m*/h va
cOt nudc H = 60 m.

- Mdy bom da c4p truc ngang. Ky hiéu: ba chi ddu LTC biéu thi bom li tim da
cap, chii so tiép theo chi Iuu lugng ( m*/h ), chif sé tiép theo niia chi cot nude ( m ), chi
s6 sau ddu nhan chi s banh xe cong tac ( sé cap ).

Vidu: LTC 5 - 9 x 13, biéu thi bom li tAm da cdp, ¢ Q =5 m’/h, H=9 m, 13 cép.

- Mdy bom xody. Ki hiéu: hai chit ddu BX biéu thi mdy bom xody, ddy chii sé
tiép theo biéu thi luu lugng ( m*/h ) va day chif sé cudi cung biéu thi cot nude (m ).

Vi du : BX 3,6 - 16, biéu thi may bom xody, ¢6 Q = 3,6 m’/h va cot nudc H = 16 m.

- Mdy bom chan khong. Ki hiéu cling tuiong tu mdy bom céng xon chi khac chi
dau 1a BCK 1a bom chan khong.

Vi du: BCK 29-510, bi€u thi mdy bom chan khong, Q =29 m*/h va H = 510 mmHg

- May bom hudng truc truc ding va truc nghiéng. Ki hiéu ba chii dau HTD hoic
(HTN ) biéu thi bom hudng truc truc ding ( truc nghiéng ), ddy chil s tiép theo bifu thi
luu lugng ( m*/h ) va day chil s sau ddu gach ngang 1a c6t nudc ( m ).

Vi du HTD 3600 - 4,5 biéu thi mdy bom hudng truc truc diing, c6 Q = 3600 m*/h va
cOt nudc H=4,5 m.

- My bom li tdm da cép truc ding, Ki hiéu LTCD 1a bom li tam da cdp truc
ding, day chil s6 tiép theo 1a luu lugng ( m*/h ), chii s6 tiép theo 1a cot nudc clia mot
cap ( m ) va chif s sau ddu nhan 1a sé cép.

Vi du : LTCP 30 - 4x3, biéu thi mdy bom li tam da cép truc diing, ¢6 Q = 30 m*/h,
cOt nudc motcAp lad mvacéd3 cip (H=4x3=12m).

- May bom hén luu ( bom hudng chéo ). Ki hiéu HL 1a hdn luu, tiép theo 1a luu
luong ( m*/h ), rdi cot nude. Vi du HL 230 - 6 12 bom hén Iuu ¢6 Q =230 m*/h,H = 6 m.

2. My bom ché tao tai Lién X6 ca:

- My bom cong xon. Chii sé dau la dudng kinh clia vao BXCT tinh bing inch
(25 mm ), chi tiép theo K ( hoic KM ) la bom cong x6n ( hodc bom cong x6n khéi ),
chif s6 tiép theo niia 1a ty tdc n, da chia 10.

Vidyu:3K -6, biéu thi mdy bom cong x6n c6 dudng kinh ctia vao BXCT D, = 3x
25 =75 mm, ty tdc ng = 6 x 10 = 60 v/ph.

Ki hiéu khéc ctia bom cong x6n. Chii ddu biéu thi loai bom cong x0n, ty s tiép theo:
tti s6 biéu thi Q (m3/h ) mAu s6 bicu thi H (m ).

Vi dy: K 8/18 1a bom cong x6n, ¢6 luu lugng Q = 8 m*/h, ¢6t nuéec H = 18 m.

- Mdy bom i tdm truc diing. Day sé dau biéu thi dudng kinh ctia vao BXCT tinh
béng (inch ), chi B chi truc diing, ddy sé tiép theo chi ty tdc da chia 10.

Vi du : 40 B 24, biéu thi may bom li tim truc ding, D, = 40 x 25 = 100 mm, va ty
tdc ng = 24 x 10 = 240 v/ph.
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- May bom li tam da cdp. Diy sé dau biéu thi dudng kinh D, (inch ), chii M biéu
thi loai bom da cip, con sd sau ddu gach ngang chi ty tdc da chia 10, s tiép theo sau
d4u nhan chi s6 BXCT ('s6 cap ).

Vidy 10 M - 6 x 5 13 bom li tdm da cdp c6 D, = 10 x 25 = 250 mm, ng = 60 v/ph va
¢6 5 BXCT dit trén cung mot truc ( bom da cdp 5 cap ).

- Mdy bom song huéng truc ngang. Ki hiéu: sé dau la dudng kinh D, ( inch ),
chii tiép theo 12 bom song hudng, s tiép theo nifa 1a ty téc da chia 10.

Vidy10 6, biéu thi D, = 10 x 25 = 250 mm, may bom hai ctia, ng = 60 v/ph.

- M4y bom song hudng truc ding . Ki hiéu day s6 dau va cudi theo cach trén con
chi H CB la bom li tim song hudng truc dung.

Vidy:20 H CB la bom li tim song hudng co duong kinh D, = 20 x 25 = 500 mm

- May bom hudng truc truc diing. S6 dau 1a D, (inch ), chi ITp 1a bom hudng
truc canh ¢ dinh, s tiép theo 1a ty tdc da chia 10.

Vi du: 20 TIp - 60, 1a may bom hudng truc canh ¢é dinh cé D, = 20 x 25 = 500 mm,
ty téc ng = 60 x 10 = 600 v/ph.

Cach ki hiéu khac: Chii O 1a bom hudng truc truc diing canh cé dinh, chi s tiép theo
1a s6 hiéu BXCT, day sé tiép theo la duong kinh BXCT ( cm ).

Vi du: O 6 - 55, nghia l1a bom hudng truc canh c¢d dinh truc ding, ¢é sé hiéu BXCT
la 6, duong kinh BXCT la 55 cm.

- May bom hudng truc canh quay truc diing. Day chii OIT la bom hudng truc truc
diing canh quay, s tiép theo la sé hiéu BXCT, day s tiép dén la dudng kinh BXCT (
cm).

Vi dy OII6 - 87, nghia 1a mdy bom hudng truc canh quay truc diing , s6 hiéu BXCT
la 6 va dudng kinh BXCT la 87 cm.

3. Tai liéu tra ciiu may bom va cach chon may bom.

Nha mdy ché tao mdy bom cong bd san pham mdy bom ma ho di ché tao bing bang
liét ké hodc bing cac bi€u db san phdm. Dya vao cot nudc va luu ludng thiét ke, khach
hang c6 thé tra tim mdy bom ma minh mudn dung. Sau dy trinh bay tai liéu & dang
bang va biéu db san pham da dugc cong bd va cach st dung chiing dé chon may bom.

Béng tra mdy bom cong xon va hon luu.

Thong s6 k¥ thuat va kich thudc co ban
Ki hieubom | Q(m’h) H(m) n Nd/co | Dhut Dxa
(v/ph) | (kW) | (mm) | (mm)
LT 400-16 300 - 400 20-16 960 30 250 200
LT 450-16 300 - 500 17,5-15 1460 33 200 200
LT 500 -50 500 50 1450 100 250 200
HL 800 -9 700 - 1000 9,5-7 960 30 300 300
HL 900 -9 750 -1000 9,5-7 980 33 300 300
HL 1000 - 12 | 800 - 1200 15-7,8 1450 55 300 300
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HL 1200 - 6 1000 - 1200 8-5,5 980 33 350 300
HL 1400 -5 1400 5 980 33 350 300
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Hinh 9 -2. Bi€u d6 san pham may bom cong xon K va cong x6n khdi KM.
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Hinh 9 -3. Biéu d san phdm mdy bom hudng truc O va OIL.
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Chon kiéu mdy bom tuy thudc vao luu lugng , cot nude thiét ké ( Qtk, Htk ) va loai
chét 16ng cAn bom, ¢ day chét 16ng cin bom 1a nudc, va cac yéu td khac. Bom dudc
chon phai lam viéc on dinh, hiéu suét cao, trong moi ché do lam viéc véi giao dong luu
lugng tti nhé nhat dén 16n nhat khong phat sinh khi thyc. Tram bom ¢ may bom dugc
chon cén phai théa man biéu dd yéu ciu tidi ( hodc tiéu nudc ).

Khi luu lugng thiét ké clia mdy bom Qtk <2 m?/s thudng may bom li tim tryc ngang
dugc ua dung vi tinh an toan cao, két ciu don gian va nhe.

Trong céc bang tra, déi véi mdi kiéu mdy bom déu ¢ dic tinh géc H - Q ma theo d6
khi ¢6 Qtk va Htk ta d& dang xdc dinh nhan hiéu va vong quay cta truc mdy bom cling
nhu céc thong sé vé dudng kinh ndi éng hut, éng dy, cong sudt dong co dién cin ¢ dé
kéo bom .Vi du ta can chon mdy bom 1am viéc véi Qtk = 500 m*/h va cot nude Htk = 50
m, tra bang trén ta chon loai bom li tAm cong x6n nhan hiéu LT 500 - 50, c¢6 s6 vong
quay n = 1450 v/ph, cong suét dong co Nd/co = 100 kW ...

Trén bi€u d6 sin pham mdi nhan hiéu mdy bom, vi du bom cong xén K ( KM ), ¢
mot hinh chii nhat cong tuong ting ( xem Hinh 9 - 2 ). Canh cong trén va dudi cla hinh
chii nhat cong 1a cac dudng dic tinh ¢t nude H - Q clia mdy bom veé vdi cac dudng kinh
BXCT cho phép 16n nhit va nhé nhat. Cac canh bén clia hinh 13 luu lugng gidi han ma
mdy bom c¢6 thé 1am viéc vdi hiéu suat cao ( thudng 16n hon hozic bing 0,9 ... ) va bdo
dam an toan. Khi biét luu lugng va cot nudc thiét ké, vi du Qtk = 45 m’/h va Htk = 13,5
m, ta tra dudc di€ém A ndm trong hinh chi nhat cong ctia nhan hiéu 3K- 13 ¢ n = 2900
v/ph. Nhan hiéu mdy bom viia chon ( vi du 3K- 13 ) c6 dudng dic tinh cta nd, i Qtk va
Htk ta dong tim dudc difm A trén duong dic tinh H - Q. Néu diém A ndm ding trén
duong H - Q thi may bom dudc chon véi vong quay di c¢é dam bio hiéu sudt cao (xem
Hinh 9 - 4,a ). Néu diém A nim ngoai H - Q, ta cin ddng tucng tng trén duong dic tinh
n - Q dé kiém tra xem néu bom van st dung vong quay d6 thi hiéu sudt ¢6 ddm bio n >
0,9 1. hay khong ( xem Hinh 9 - 4,b ), néu hiéu suat thip thi can tinh vong quay mdi
hodc got BXCT ( néu la bom li tAm ty tdc viia va thap ). Cach tinh lai n, va vé lai cdc
dudne dic tinh méi nhi da trinh bav & chiieno TV. Triidng han néu diém A khane ndm
H @ H b)

H
Ho — — = 51

tk A|\
1
|
\

4
Qi Q | Ot 0

Hinh 9 - 4. a- Diém A nidm trén dudng H-Q; b- Diém A ndm ngoai dudng H-Q.
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trong mot hinh chif nhat cong nao ca , nghia la khong ¢6 mdy bom nao dugc ché tao
thda man Qtk va Htk ma ta can. Trudng hop nay can dit hang ché tao may bom mdi
hodic cling ¢ thé chon mdy bom nao dé ndm gin diém A, 14y cac dudng dic tinh cia
mdy bom nay ( coi nd 1a mdy bom mau ) rdi dya vao dé tinh ra vong quay mdi tucng
ting vdi Qtk va Htk, roi vé lai cdc duong dic tinh mdi, nhu da biét & chuong IV,

Biéu dé san pham cta mdy bom hudng truc O va OIT c6 dang phic tap hon so vdi
ctia bom li tim ( xem Hinh 9 - 3 ). Dudng dic tinh cot nudc yéu ciu H - Q clia diém A
vdi toa do Qtk, Htk c6 thé nhan dudc bing cach chon géc quay cénh ¢ ctia BXCT ( xem
Hinh 3 - 12, chuong I1I ). Khong cho phép got BXCT cua loai mdy bom nay.

Tom lai ndi dung chon may bom chinh nhu sau:

- Trén co s6 ¢6 Qtk va Htk tra nhan hiéu may bom va cac thong so;

- Dung dudng dic tinh cia nhan hiéu mdy bom viia chon kiém tra mdy bom
dudc chon. V& lai cac dudng dic tinh mdi ( néu can ) khi thay d6i s vong quay hodc
khi chon giai phdp got banh xe cong téc;

- Xdac dinh cao trinh dit mdy bom va ki€m tra cao trinh nay vé khi thuc.

C. PONG CO PIEN KEO MAY BOM VA CHON PONG CO PIEN

Dé truyén dong mdy bom cé thé dung dong co dién, dong co ddt trong, mdy hoi
nudc, dong co gié, may thiy luc ...vv... Trong dé dong co dién dudc dung phd bién nhat.
Pong co dot trong chi duge dung déi véi may bom di dong hodc tram bom da chién &
cdc vung xa, dong cd chay béng sdc gié chi dung 6 noi ¢é diéu kién thich hgp st dung
gié... Béi vay 6 day chung ta chi nghién ctiu vé dong co dién.

Hé thong truyén dong may bom vdi su tic dong clia ning hugng dién goi 1a truyén
dong dién. Quy udc cb thé chia hé thdng nay lam ba phin: dong co dién, thiét bi diéu
khién dong co dién, trang thiét b truyén ning lugng tii dong co dién dén may bom.

Dong co dién dugc su dung rong rai trén tram bom do tinh vu viét ctia nd so véi céac
loai truyén dong khac: khéi lugng xay 1dp dugce gidm nhd, nén mdng va thiét bi truyén
ning lugng ti dong co dén may bom don gian hon ( truc dong co va truc may bom co
thé dugc ndi qua khdp ndi truc ), d& tu dong héa khi khéi dong hoic diing mdy, chi phi
van hanh nhé, diéu kién lam viéc t6t nhat, gian may sach sé ..v.v...

Trong tram bom thudng st dung dong co dién xoay chiéu ba pha di bo va dong bo.

1. Dong co dién di bo

Dong co dién di bo la dong co ¢6 vong quay cua 16 to nhd hon vong quay cida tu
trudng, no lam viéc cd " do trugt " so vdi tu tridng cua stator ( bang so sanh dudi day ):

S6 doi cuc Dong co dién S6 doi cuc Dong co dién
Di bo Dong bd Dj bo Dong bo
1 2900 3000 5 585 600
2 1450 1500 6 485 500
3 960 1000 8 368 375
4 730 750 10 290 300
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Pong co di bo c6 hai loai 1a dong c6 rd to ngdn mach ( con goi 1a dong co 1ong séc )
va dong co quan day. Pong co r6 to ngin mach ( xem Hinh 9 - 5 ) so vdi dong co quin
day thi ¢6 két cau don gian hon, kich thudc va khéi lugng nhd hon, gia thanh ré hon. N6
¢6 thé duge du truc tiép vao mang dién qua cdu giao don gian hodc diéu khién ti xa
béng khéi dong tii. Tuy nhién can thdy ring khi ddu truc tiép dong co nay vao mach thi
dong dién mé may ting 5 ... 7 1an so véi dong dién dinh muic, va diéu nay gay bat 1gi
déi vdi cac ho dung dién khac cung mang. Dong co o to ngin mach c6 thé truc diing
hodc truc ngang.

Hinh 9 - 5. C4u tao dong co dién di bo r6 to ngdn mach.

1- cua nhan khong khi; 2- truc; 3- 16 to; 4- cudn day; 5- nip thong gid; 6- o hudng;
7- day ra cta stator; 8- ndp bao vé dau day ra; 9- phan tinh ép vao gia dd; 10- gid dd
bing gang; 11- vong dé€ mdc nang ha.

Pong co dién di bo r6 to quin day cd bién trd khéi dong dude ndi véi cudn day cia
16 to. Bién tré khéi dong chi duge déng vao mach ré to trong giai doan mé may dong
cd. Khi vong quay dong co dién dat téi gan vong quay dinh muc thi bién tré tu dong
ngét, con dong cd van tiép tuc 6 ché do nhu ro to ngdn mach. Dong dién mé may & dong
¢ 16 to quin day nhd hon vai 14n so vdi ré to ngin mach . Tuy vy trong tram bom,
dong co 16 to quan day it dudc sti dung hon hon r6 to ngdn mach béi vi két cdu ctia nd
phtic tap hon, kém an toan trong van hanh va gia thanh lai dit hon .

Cin cu vao cong sut cd thé chia dong co dién di bd lam ba loai chinh sau:

- Loai nhé ( ¢6 cong suat nhd hon 100 kW ) thudng 1a dong co 16 to ngdn mach
ba pha, dong co loai nay khong cé yéu cau gi dic biét khi khéi dong; dién ap dinh muic
thudng 1a 220 / 380 hoac 500 V.

Pong co ché tao & Lién X6 ci dung chiif A d€ ki hiéu dong co dién di bo ( hosc chi
AO ki hiéu dong co di bd c6 bao vé dit ngoai trsi ), con sé tiép theo chi ¢d than may, sd
tiép theo niia chi ¢ chiéu cao 16i thép tii, con s sau ddu gach ngang chi s6 cuc tu.

Vi du A 62 - 4 13 dong co di bo, cé ¢ than mdy 14 ¢b 6, c& chiéu cao 16i thép i 1a ¢b
2, ¢6 4 cuc tu. Néu ki hiéu AO 62 - 4 1a dong co di bo dit ngoai tréi an toan va céc ky
hiéu chii s6 nhu quy udc trén.
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Ki hiéu ctia dong cd di bo Viét Nam cling gidng Lién X6 chi khéc 1a thay chii A béi
chii K ( khong dong bo ) hoiic chit AK ( khong déng bo kiéu kin, dit ngoai troi ). Vi du
DK 62 - 4 13 dong co di bo kifu kin dit ngoai trdi, ¢& than mdy 1a 6, c¢6 chiéu cao 16i
thép tu la 2 va co 4 cuc tu.

- Loai trung binh ( ¢6 cong sudt tii 100 ... 200 kW ). Pong co di bo loai nay co
dién ap 220 /380 V, 3.000 V hodc 6.000 V. Lién X6 cii ché tao cac loai c6 ki hiéu
'AM, AM va AM. Trong do chi A la dong co di bo. TAM, AM la dong co roto
ngdn mach kifu ranh sau va kiu 1dng séc kép c6 tinh ning mé may tdt, thich hop vdi
dung ligng ngudn dién nhé, phu tai khéi dong khong I6n. Loai AM la loai dong co di
bo 16 to quan day, dung trong trudng hop dung ludng ngudn nhd khong di cung cip cho
dong co di bo ki€u r6 to ngdn mach khi khéi dong.

- Loai 16n ( ¢ cong suét 16n hon 300 kW ). Pong co di bo loai 16n Lién X6 ché
tao ¢ cac loai:  AMCO 12 loai dong co kiéu ngdn mach, loai PAMCO la loai dong co
di bo kiu quin day. Loai dong co 16n ndy c6 dién ap 3000 V va 6000 V. Loai BAH la
dong co dj bo truc ding . Ki hiéu loai dong co nay nhu sau : Sau chii BAH lan lugt 13 ¢§
than may, c¢& chiéu cao 16i thép tu, s cuc tii. Vi du BAH 14 - 49 - 6 1a dong co di bd
tryc ding c6 ¢ than mdy 1a 14, c¢6 chiéu cao 16i thép ti 1a 49 va cd 6 cyc t.

I1. Pong co dién dong bd

DPong co dién dong bé 1a dong co cb sé vong quay ciia rd to bang sd vong quay cia
tti trudng stator. Khi dong co kéo mdy bom c¢é cong sudt Ién hon 200 kW va lam viéc
trong thoi gian dai lién tuc thi thudng dung dong co dién dong bo dé kéo. S6 doi cuc p
va tin s tiéu chuan f = 50 Hz quyét dinh sé vong quay ctia dong co : n = 60f/ p.

Két cdu clia dong co dong bo ( xem Hinh 9 - 6 ) phuic tap hon két cdu clia dong co di
bd. Tu thong trong dong co dong bd dudc tao thanh do bd kich tif riéng, dé 1a mot may
phat mot chiéu nhd. Dé dua dong co dién vao lam viée, rd to cin phai quay vdi vong
quay gan vdi vong quay i trudng cla stator. Bdi vay 16 to cla phan lén cdc dong co
dién dong bo cé dit cuon ngin mach khdi dong phu, tuong ty nhu cudn day r6 to cia
dong co di bo.

Pong co dién dong bd ¢é dien dp 3.000 V, 6.000 V, 10.000 V va hon. Lién X6 da
ché tao loai dong co dong bo loai MC,B ,B C,BC H ..v.v...

Loai B C ( xem Hinh 9 - 6 trang sau ) ¢ ki hiéu nhu sau: B 1a dong co truc ding,
chii 1a dong co, chii C 1a dong b, day sd tiép theo 1a dudng kinh stator ( cm ), ddy s6
sau dau gach chéo 1a chiéu cao 16i thép tii ( cm ), chii sé sau gach ngang la sé cuc t.
Loai dong co nay hién nay da ché tao c6 cong suat dat dén 200.000 kW.

Vidu B C 325/ 44 - 16 la dong co dién dong bo truc diing cé dudng kinh stator 1a
325 cm, chiéu cao 16i thép tii 1a 44 cm, ¢6 16 cuc tii ( 8 ddi cuc ).

Loai BC H la loai dong co dong b truc diing dung cho mdy bom nudc. Ki hiéu cac
s6 sau day chii 1an lugt 1a: ¢ than mdy, ddy sé tiép sau gach ngang 1a c¢é chiéu cao 16i
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thép ti, con sd sau gach ngang cudi 1a s6 cuc ti. Vi du BC H 15 - 31 - 8 1a dong co
dién dong bo truc ngang c6 than may 1a 15, ¢& chiéu cao 16i thép ti 1a 31 va c¢d 8 cuc tu.

Hinh 9 - 6. C4u tao clia dong co dién dong bdo B C- 325/44 - 16.
1- gia dd dudi; 2,8 - 6 truc dinh hudng ; 3- 1o to; 4- cuc tu; 5- stator; 6- 6 d5;
7- thiét bi 1am nguoi; 9 - kich tu.

DPong co dién dong bd mic du ¢ cdu tao va tu khdi dong phiic tap, gia thanh cao
(thuong hon 20% so vdi dong c¢o di b ) nhung van dugc dung rong rai trong thuc té vi
nhiing vu diém sau day:

- C6 kha ning lam viéc vdi hé so cong suit ( cose ) dat téi 1, do viy nang cao
dugc hé s6 cong suat ctia mang va tao kha ning st dung dién kinh té;

- Hé s6 cong suat khong phu thude vao vong quay dinh mic cta r6 to;

- Dong cd lam viéce 6n dinh khi dién 4p trong mang giao dong;

- GSp phan ting hé s6 cong sudt cosp khi tham gia bu dong b trong 1uéi dién .
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II1. Cic loai co cAu truyén dong tu ddng co cho may bom

C6 ning do truc dong co truyén cho truc mdy bom c6 thé qua cac thiét bi khac nhau
nhu: khdp ndi dia, khdp ndi thiy luc, khdp ndi dién tu, truyén dong dai truyén, truyén
dong banh rang ..v.v...

1. Khép ndi dia ( Hinh 9- 7,a).

Khdp néi truc loai dia dudc dung dé ndi truc dong co va truc may bom cd cung vong
quay dinh muic . Cdc ch6t 2 mot dau bi ndi cling trén dia 1 ndi truc dong co va
dudc 16ng bén ngoai bing dng cao su dem 13p vao cac 16 & dia 3 clia cda truc may bom.
Khdp dia nay nhd cé cac dng cao su nén khi mdé men xodn truyén tii truc déng cd cho
truc may bom sé ¢6 va ddp mém. Loai khdp ndi nay cé cdu tao don gian va tién lgi cho
van hanh. Hiéu suit clia né gan bing 1. Béi vay khdp néi dia dudc dung rong rai.

I} -4 | LIz *jb
g 4/”25/ /: N "
N
SN

Hinh 9 - 7. Céc loai khdp néi truc dong co va truc mdy bom.
a- khdp néi dia; b- khdp néi thily luc; c- khdp ndi dién tu.

2. Khdép néi thiy Ivc (Hinh 9 - 7,b ):

Khdp néi thiy luc dude dung ndi truc dong co va truc may bom khi can diéu chinh
vong quay ctia mdy bom cho phu hdp véi cac diém cong tac trén dusng H - Q nhung
vong quay clia dong co khong déi. CAu tao ctia khdp thiy lyc gdm cé: banh xe bom li
tam 2 ndi vdi truc ddn dong 1 ( truc dong cd ) va banh xe cong tac turbin 4 ndi vdi truc
bi dong 3 ( truc may bom ). Banh xe li tAm 2 quay do truc dong co kéo va lam tang nang
lugng clia chét 16ng chay qua nd ( ti tim dén chu vi ). Ning ludng nay truyén cho banh
cong tac turbin 4, banh 4 ndi véi truc may bom chinh thong qua truc bi dong 3. Tryc 3
lam viéc c6 do trugt tuong déi so vdi truc din dong 1. Miic do trudt phu thudc vao ludng
chét 16ng dua vao khdp ndi do mot may bom dic biét cung cip. Khi thay déi do trugt
cling 1a thay d6i vong quay clia mdy bom chinh va hiéu suét cta khdp néi ciing phu
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thudc vao muic do trugt. Néu muic do trugt 1a 2 ... 3 % thi hiéu sudt clia khdp thly luc dat
0,96 ... 0,98, khi muic do trugt I6n hon 50% thi hiéu suat khdp ndi gidm dén 0,6.

3. Khép néi dién to (Hinh 9 - 7,¢ ):

Khdp ndi dién ti dugc dung ciing giéng diéu kién ctia khdp néi thiy luc. Cau tao cia
né gdm phan cam 2 dudc gin véi truc mdy bom va phan tng 1 gin véi truc dong co.
Khi dong dién mot chiéu qua vong tiép xuc 5 dan vao cudn kich thich 3 thi gilia phan
ting 1 va phan cam 2 xuét hién quan hé dién tii. Quan hé nay 1am cho phan cim phai
quay theo vong quay clia phn ting véi mét muic do trugt nao dé. Khi dong dién thay doi
déu din thi muc do trugt cling thay déi déu diin va do vay ciing lam cho vong quay cla
may bom thay d6i. Uu diém chinh cta khép ndi dién tui 1a don gian cho viéc diéu khién,
stia chiia va cong viéc dy phong, cac chi tiét it bi mon, c6 kha ning diéu khién tui xa va
tu dong héa. Nhuge diém cia nd 1a khéi ludng va kich thude clia nd 16n, khi nhiét do
moi trudng thay déi thi lam viéc kém 6n dinh. Hiéu suét clia khdp néi nay phu thudc
vao muc do trudt ciia phan cam.

4. Truyén dong bing dai truyén.

Truyén dong nay dudc st dung khi vong quay truc dong co khac vong quay truc may
bom hodc khi truc dong co va truc mday bom dit cach nhau hodc duge dit ¢ nhing mit
phing nim ngang khac nhau. Nhanh kéo cta dai thudng dit bén dudi con nhanh khong
tai dit phia trén nhanh kéo. Hiéu suét cta dai truyén vao khoang 0,94 ... 0,98.

5. Truyén dong banh ring ( bd bién tdc ).

Truyén dong banh ring ciing dudc dung giéng nhu truyén dong dai. Bo bién tdc gdm
cdc truc va cdc banh ring 13p hoan chinh trong mot hop nhd. Trong thdi gian lam viéc
né can dugc béi tron bing dau. Hiéu suit cla truyén dong banh riang dat 0,98 ... 0,99.

Tinh hop ly clia viéc st dung loai khdp ndi hoidc truyén dong nao trong trusng hop
cu thé phai dugc 1ap luan qua tinh toan kinh té k¥ thuat than trong.

IV. Chon dong co dién cho may bom.

Trong mdt sé bang tra mdy bom ngudi ta da cho dong co dién di kém. Trong trudng
hop mdy bom chua cé dong co di kém ta phai tién hanh tinh toan va Iya chon dong co
thich hop. Diéu kién chon dong co kéo mdy bom 1a dong co duge chon phai dam bao
truyén cong sudt can thiét cho may bom véi s6 vong quay di cé cla may bom. Cong
sudt can thiét va vong quay truc dong co c6 thé dudc chi dan 6 tai liéu mdy bom. Vong
quay cta dong co dudc chon va vong quay cia may bom chénh léch khong qud 5%.

Cong sudt yéu cau 16n nhat ca mdy bom ( kW ) khi s6 vong quay da cho trén truc
cla may bom dugc tinh theo cong thiic:

Nmax = 981Q.H/n (9-7)

Trong dé: Q, H, n 1a Ivu lugng ( m%/s ), cot nudc ( m ) va hiéu suat may bom ldy vdi
cong sudt yéu cau Ién nhat. D6i véi may bom li tam ti téc viia va nhé thi cong sudt Ién
nhat xay ra khi Q = Qmax va H=Hmin ( Hinh 9 - 8,a) . Ddi vdi mdy bom hudng truc
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thi

Trong do: 1 g 14 hidu suét truyén dong. Liy ntg = 1 vdi khdp néi dia.

k 12 hé s6 an toan cong sut, 1y theo bang sau:

N (kW) 2 2.5 5...50 50 ... 100 100
k 1,7..1,5 [ 1,5..1,3 | 1LI5... 1,1 1,08 ... 1,05 1,05

C6 thé tham khdo thém tai li¢u ctia Lién X6 cli: Khi N g¢ < 20 kW thi k = 1,25; khi
Ngc=21 ... 50 kW thi k = 1,21; khi N4c =51 ... 300 kW thi k = 1,15; khi N 4 > 300
kW thi k = 1,1.

Kinh nghiém thuc té cho thdy khi cong suét yéu cau clia may bom < 200 kW ngudi
ta khuyén dung dong co dién di bo c6 dién ap thip ( dién ap 1udi < 1000 V ); khi cong
suit yéu cau cta bom 16n hon 200 kW va viéc khéi dong cling nhu ding mdy tién hanh
thuong xuyén thi nén dung dong co dién di bd co dién ap cao ( dién ap > 1000 V ); con
khi cong suét yéu ciu cla mdy bom 16n hon 200 kW va viéc khéi dong va ding may
khong thudng xuyén thi nén dung dong co dién dong bo cé dién ap cao.

Ngoai viéc chon dong cd theo cong sudt va vong quay da néu trén, khi chon dong co
dién con phai xét dén van dé khéi dong cilia tiing loai may bom ma dong co kéo. Tu
dudng N - Q clia may bom ( xem Hinh 9 - 9,a ) ta thdy ring: bom li tam ti tdc viia va
thap khi khéi dong ( khi Q nhd ) thi ¢6 cong suét yéu cau thdp; con bom li tam ti tdc cao

N a)

N- 0 lithin

N -0 hidng fruc
=S tifan
T +0c cad

. N BN
) ‘ i ¢ 02 0.4 06 08 nr:"_n
1 08 o6 04 02 0E=—7
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Hinh 9 - 9. So sanh dudng dic tinh cong suét cac laoi bom.
a - Dang dudng N - Q cua cdc loai mdy bom khac nhau.
b - Biéu db thay déi cong suét dong co khi khdi dong.

va bom hudng truc khi khéi dong ( Q nhd ) thi cong suat rat 16n. Nhu vay bom hudng
truc va bom li tam ti tdc cao ( ng > 300 v/ph ) phdi c6 cong suét khdi dong 16n, can phai
rat chu y van dé khéi dong khi chon dong co dién cho hai loai may bom nay.

Trong moi trudng hgp, moé men quay do dong co tao ra phai ludn 16n hon mo6 men
can khi mdy bom lam viéc, nhat 1a khi mé mdy. Gia tri cla cdc mé men nay c6 thé tra
dugc trong cdc bang tra dong cd. Xét khai quét vé cac loai dong co dién ta thiy ( xem
Hinh 9 - 9,b ): Truc tung biéu thi ty sé gifa m6é men va mé men dinh midc ( M/M,, ),
truc hoanh biéu thi tf sé vong quay va vong quay dinh muic ( n/n,, ) ddng thdi ciing biéu
thi do truot € = (n, - n ) /n,, khi khéi dong thi € = 1, khi vong quay dat dén vong quay
dinh muc thi € = 0. T biéu db trén Hinh 9 - 9,b ta thay:

- P6i v6i may bom li tam st dung dong ¢ di bd ré to ngdn mach. Khi khéi dong
néu dong kin van éng ddy thi m6 men can dién bién theo dudng I va cao nhét chi chiém
0,35 ... 0,5 mé men dinh muc. Néu lic khéi dong md hét van éng ddy thi mé men can
din bién theo dudng II va ciing chi dat dén bing mé men dinh mic. Déi voi bom li tim
tf tdc cao, cong sudt khi Q = 0 xdp xi cong suét dinh mic do viy dudng dién bién cla no
cling tuong tu dudng II. Piéu nay cho thdy ddi véi may bom li tim néi chung néu dung
dong co dién di bo r6 to ngidn mach thi van dé khéi dong khong cd gi dang ngai.

- Déi v6i mdy bom hudng truc, néu c¢é dung van éng day khi khéi dong thi
dudng md men can sé 1én cao theo dudng III, do dé c¢é kha ning qud tai dong co. Do
vay can tién hanh kiém tra qua tai khi mé mdy trong ndi dung chon dong co.

Hién nay & céc tram bom nho, dong co di bo rd to ngdn mach dugc dung rat phd bién
va dung ciu giao truc tiép mé mdy. Vi cach khéi dong nay dong dién khéi dong dot
tang dén 5 ... 7 1an dong dién dinh muc. Cac dong co dién phdi ¢ cdch mé may thich
hop véi diéu kién cong sudt ngudn cung cip cho nd va cong suit tram bién ap. Trong
viéc mS mdy ta cin tim bién phdp gidm dong dién va dién 4p mé mdy. C6 thé dung bién
phap diu sao - tam gidc ( Y/A ) dé khdi dong dong co ¢d cudn day stator di ddu tam
gidc. CS thé dung bién ap ty ngdu ha dién ap xudng con 0,6 dén 0,8 dién ap dinh muic
rdi déng mdy dé€ khdi dong, cach nay gidm dude dién ap mé mdy nhung lai lam gidm
mo men mS mdy, nén nd diugc dung cho cac dong co ¢ md men can nhd, khong nén
dung véi dong co ¢6 mé men can 16n vi ¢6 kha ning dong co khong kéo ndi may bom.

Pong co dién dong bd ¢ md men quay ti 1 bac nhat vdi dién ap ( trong khi dong co
dién di bd c¢6 md men quay ti 18 bac hai véi dién ap ), do vay su thay déi dién ap trong
day dan it anh hudng dén mo6 men quay. D6 13 mét uu diém 16n cia nd so vdi dong co di
bd. Dong co dong bé ciing thudng khdi dong bing cdc phuong phap khdi dong clia dong
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co di bo. Trong cdc tram thiy dién tich ning, dé khéi dong "t6 may ba may" dong co
ddng bo, khi chuyén ché do ngudi ta cd thé dung turbin gdo nhé dé quay t3 may vé ché
do dong bo roi méi déng may vao ludi.

Tom lai ndi dung chon dong co dién nhu sau:

- Dya vao cong suat dong co tinh theo cong thiic (9 - 8 ) va vong quay ctia may
bom da biét, hinh thiic truc t6 mdy, tra dudgc dong co dién va cdc thong sé co ban cua
dong co dudc chon ( trong d6 ¢é cong suét dinh mic Ndc va vong quay dinh mudc ).

- Kiém tra diéu kién qua tii dong co véi cot nude 16n nhat hodc nhd nhit xay ra
trong hai trudng hop thiét ké va trudng hop kiém tra. Yéu ciu cong sudt qua tai phai nhd
hon ho#ic bing cong sudt dinh mic clia dong cé Ndc di chon. Kiém tra do chénh léch
vong quay gitia dong cd va may bom khong dudc qua 5 %.

- Xem xét tinh ning khéi dong clia dong co ¢d phu hop véi mdy bom hay khong
va dung bién phap khdi dong nao cho thich hgp.

D. MAY BIEN AP VA CHON MAY BIEN AP CHO TRAM BOGM

Tram bom tudi tiéu thuong dudc xdy dung & vung ndéng thon va thudng 14y dién t
nhiing nguén dién va so d6 ndi day khac nhau. Néu tram bom dit trong khu vuc c6 tram
ha 4p cla nong trang, cla trang trai hay cla nha mdy thi c¢6 thé 1dy dién tii tram ha 4p.
Néu tram bom 14y dién tif dusng day cao ap cd cip dién 4p cao hon dién ap dong co can
phai xay tram ha ap ngay canh tram bom. Mdy bién ap dudc b6 tri hodc canh nha may
bom hosc dit trong mot gian doc 14p clia nha may. Néu tram bom dudc trang bi nhiing
dong cd ¢ dién 4p cao ( trén 1.000 V) thi dé€ ¢6 dién ty dung ( d€ chay dong co nhé cla
cdc thiét bi phu hay chiéu sang ...v.v.. ) cin phai dit thém cac may bién ap nhd phu
trong nha may. Néu c6 mot s6 tram bom nim gin nhau thi ¢6 thé xay dung mot tram ha
thé riéng phuc vu chung cho ching.

Déi vdi cac tram bom 16n, quan trong vi du tram bom tiéu 16n tiéu nudc cho khu vuc
rong thi cin phai 14y dién ti hai ngudn doc 1ap va tai dién bing cac dudng day doc lap
dé ddm bao tinh an toan cao.

Chon so dd cép dién nao ciing phai qua tinh toan va so sanh kinh té - ky thuat dé
quyét dinh. Viéc chon mdy bién 4o cho tram bom nhé thudng chon mot may con tram
16n c6 thé nhiéu hon. D& chon mdy bién 4p ta phai biét cong sudt yéu cu cua tram
(Syc), dién ap clia ngudn dién ( U, ), dién ap dong co ( Uy, ), sé mdy bién ap ...

Cong suét yéu cau clia tram ha dp tinh theo cong thiic sau:

_ K1-K2:-Ndc Nitd ]
Syc = (105... Tk 2 S+ kg (kVA) (9-9)

Trong cong thic:

N H1<ax _congsuatlonnhat tren truc dong co voiche do thiet ke
Ndc - cong suat dinhmuc cua dong co

B somay lam viec

~ tongso may trong tram

,1a hé s phu tai ;

K1=

K2 , goi 1a hé sé st dung dong thdi ;
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K3 =07...10, goi 12 hé s thip sang ;
ngc 12 hidu suét ctia dong co.
Dua vao U,, Uy, va Syc va sé mdy bién 4p ta c6 thé tra ra may bién ap can dung. Chu
y ring may bién 4p c6 loai trong va ngoai nudc san xuat. Loai nudc ngoai san xuét can
phai tién hanh tinh toan hiéu chinh nhiét d6 sau khi tinh theo ( 9 - 9 ) rdi mdi tra chon
mady bién ap. CAu tao va nhiing vdn dé lién quan dén mdy bién ap c6 thé tham khio
trong cac giao trinh va tai liéu lién quan.
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Chuiong X. CAC THIET BI PHU TRONG TRAM BOM

Trong tram bom, ngoai nhiing thiét bi dong luc chinh tryc tiép 1am nhiém vu bom
nudc ma ching ta da biét, con ¢d nhiing thiét bj phu. Nhém thiét bi phu gém cé: cdc
trang thiét bj co khi, hé thong cip nudc ky thuat, hé thong tiéu nudc, hé thdng cap dau,
hé théng cip khi nén, thiét bi tao chan khong, hé thong ctiu hda, hé thdng cdp nudc
udng va san xuét, hé thdng thong gid, cac thiét bi kiém tra - do luong ... C4c thiét bi nay
¢6 nhiém vu dim bao cho tram bom 1am viéc binh thudng, tranh su ¢, kiém tra bao vé
cong trinh va thiét bj 1am viéc tranh qua tai ..vv..

C4c thiét bi phu can théa man nhiing yéu ciu sau:

- Bdo dam van hanh tién 1oi va an toan, gia thanh ré;

- Khi tién hanh stia chifa cong trinh va céc t6 mdy chinh ciing nhu cdc cum thiét
bi ctia hé thdng thiét bi phu thi viéc van hanh tram van binh thudng khong bi trd ngai.
A. TRANG THIET BI CO KHI

Cac trang thiét bi co khi clia tram bom gdém nhiing loai sau:

- Cdc clia van, 1udi chin cung véi phan chi tiét 13p dat, dich chuyén ching;

- C4c thiét bi nang ha tinh tai hodc di dong véi cac mdc, can kéo va dam ngang;

- Céc mdy vt rac va don rac dé lam sach ludi chén rac;

- Céc xe con chuyén thiét bi va vat liéu.

Thanh phan va két cdu cta cdc thiét bi co khi chi yéu phu thudc vao quy mé cia
tram bom, bién d¢ giao ddng muc nude ngudn va kha ning ton dong clia vat ndi.
I. Cdc loai cita van nhing

Hinh 10 - 1. Két c4u clia van phing siia chifa.
1- ban chin nudc; 2- mdc treo; 3,5- phan tya truyén tai trong 1én chi tiét dit sin; 4- tim

chén; 6- ddm ngang bing thép; 7- vién chin nudc; 8- tudng nguc.
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Trong tram bom thudng dung ctia van dudi sdu ( mép trén van ngap dudi muc nudc).
Theo cong dung ta chia cdc ctia van nay lam cdc loai:

Cifa van chinh ( cfia van cong tac ) dung dé diéu chinh muc nudc trong kénh hosc
diéu chinh co6t nudc clia bom ( vi du dung khi khéi dong may bom hudng truc va bom
hudng chéo ). Clia van nay can phai cé kha ning nang, ha trong dong nudc dang chay va
cho phép nudc chdy bén dudi mép dudi ctia van .

Ciia van sita chiia ( Hinh 10 - 1) dudc dung dé chdn tam thsi dong chay § ctia nudc
vao khi can slia chiia may bom hoic sifa chifa ctia van chinh. Két cdu cta né don gian
hon ctia ctia van chinh vi né dudc nang ha trong diéu kién nudc tinh .

Cifa van sy c6 dudc dung trong trudng hop ctia van chinh hodc dudng 6ng ap luc hay
may bom chinh bi sy cd. Khi dé cia van nay sé ha nhanh chin dong nudc trong diéu
kién nudc dang chdy. Viéc nang ctia van nay thuc hién trong diéu kién dong nudc tinh .

Cifa van sila chiia - si c6 1am ca hai chiic ning stia chiia va su c6. N6 dudc dit trude
cua van chinh.

Céc ctia van stia chifa dudi sau thudng lam dang trugt phing, con ctia van chinh va
stia chifa - sy ¢6 thudng lam dang phing cd banh xe di dong. Ngoai ra con cé thé dung
ctia van dia hodc clia van xoay thay cho ctia van phing.

II. Lui6i chin rac va mdy don rac.

Ludi chin rac dugc dit & trude tit cd cac clia 14y nudc dé ngin rac va vat ndi vao
may bom. Thong thuong 1udi dudc dit ngay trudc dng hit cia may bom, tuy nhién ciing
¢6 trudng hop dit ludi chén rac 6 noi tach biét cach xa bé hut ( xem Hinh 8 - 8 ).

CAu tao cua ludi chin rac gdm cé: khung chiu luc 1 va cac thanh ding 3( xem Hinh
10 - 2 ). Khung chiu Iyc gdm ¢ hai hodc nhiéu dam, gom c6 cac cot va cac cot chin
ding ( néu chiéu rong ludi 16n hon 2 m ). Kich thudc ludi chin rac duge xac dinh theo
vén téc cho phép cta dong nudc qua ludi. Khi vt rac bing cac bién phap thi cong va
nudc it rac thi van téc cho phép V < 0,5 m/s; khi vét rac bing phucng tién co gidi véi
diéu kién dong rac nhu trén thi V < 1,2 m/s, con khi trong nudc nhiéu rac thi V < 1 m/s.
Khi 14y nudc tif kénh chinh thi van téc cho phép V ¢6 thé duge gidm 20 %.

Cac thanh Iudi dugc lam tu nhiling thanh thép day 4 ... 16 mm, rong 50 ... 140 mm.
Néu ludi dung cho may bom hudng truc hodc canh chéo thi khoang trdng gitia hai thanh
luéi 1ay t < 0,05D, va nim trong khoang 30 <t < 150 mm ; con ddi véi may bom li tim
1y t < 0,03D, va nim trong khodng 30 < t < 100 mm. Trudng hgp vét rac bing phucng
phép thu cong yéu cau khoang cach t < 60 mm.

Ludi chin rac c¢d thé dit nghiéng mot géc o = 70 ... 80° d& d& vdt rac, c6 thé dit
thing diing déi véi vét rac bing co gidi. Ludi c6 thé dit ¢d dinh hodc c6 thé thdo 1ip
dugc va dudc dat trong ranh tya khung ludi.

Ludi chén rac nhé don rac bing thii cong nén dit nghiéng dé d& cao rac va chiéu cao
ludi khong nén qua 2,5 m, khi vét rac bing co gidi ¢d thé dit ludi thdng ding trong
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ranh. Ludi chin rdc dudi sau chi nén st dung khi chiéu cao phan lam viéc ctia ludi nhé
hon 50 % chiéu cao ctia 14y nudc. Viée don sach 1udi c6 thé tién hanh ca khi may dang
van hanh . It khi cho phén nane hidi d€ don rac hoic kiém tra khi lidi dane bi dong rac.
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Hinh 10 - 2. Két cdu ludi chan rdc.
1- khung; 2- tai kéo; 3- thanh luidi; 4,5,8 - chan ngugc, chin mut, chian ding;
6 - thanh gidng; 7- dai gia cd; 8 - ranh tua ludi.

May don rac dung dé€ don sach rac bj dong nudc ép vao ludi ( Hinh 10 - 3 ) ching
gdm ¢4 cac loai nhu cao tay, cao truyén dong dién ..v.v... Con cdc vat ndi trudc ludi
dugc giu ngoam treo trén cu truc chii mén boc dé ( xem Hinh 10 - 5).

Hinh 10 - 3 bifu thi cac bo phan ctia mot loai mdy don rac kifu gau gom céc b phan
chinh : xe di dong, trén d6 14p co cau kéo rac ( vi tri 2 khi ha, 3 khi nang ), co cdu quay
gau dit trong budng 5 va thung nhan réc 6. Xe di dong chay doc theo dudng ray 9 dén vi
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tri cAn vét rac. Khi xe dén dung vi tri vét rac, cac dong co dién dit trong budng 5 sé
dudc hoat dong dé ha gau 3 xuéng vi tri 2 rdi kéo 1én trén dé gém rac dua vao thung 6.
Giéng gom rac 11 nhan réc ti thung 6 sau do rac duge dua di noi khéc.
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Hinh 10 - 3. Két cAu may don rac kiéu gau loai PH - 2000.
1- luidi chin rac; 2,3- vi tri gau khi ha va khi nang; 4- day cap; 5- budng dit cac
o cu diéu khién gau ; 6 - thung chua rac; 7 - banh xe dinh hudng; 8- phan di
dong; 9- ray; 10- ranh dit cdp dién; 11- giéng gbém rac.

0 nhiing ndi tiép xuc gitia clia van hodc 1udi chin rac vdi phan bé tdng con dit sin
nhiing két ciu thép dé tya, lam kin nudc hay tao hudng cho van di dong. Chon dam thép
chii I vao phan bé tong ngudng dé dé ctia van hoidc d 1udi chin rac. Chén thép tim vao
phan che tudng nguc dé lam chd tua va lam kin nudc phan trén cda van. ép thép goc
hinh chit U doc ranh diing d€ 1am rinh hudng cho xe 1an hay trugt khi nang ha ctia van
hoic ludi chdn rac. Tuy thudc vao kich thudc clia van ma bé rong ranh ¢ thé thay déi tui
0,25 ... 1,5 m va do siu tuong ting cua ranh khoét vao try pin ti 0,2 ... 0,9 m.

II1. Thiét bi ning - vin chuyén.

Thiét bj nang - van chuyén trong nha may va ngoai nha mdy gdm cd: pa ling, cu
truc dam treo, cdu truc cau, can truc chii mon ( cau truc chan dé ), can truc 6 td, mdy
nang tryc vit, may nang thdy luc, may tdi ... C4c thiét bj nay lam ting toc do va gidm
nhe lao dong khi ldp rdp, stia chiia cdc trang thiét bi trong gian mdy ciling nhu vén
chuyén cdc ctia van va ludi chin rac ngoai nha may. S6 ludng va kich thudc cta thiét bi
nang - van chuyén tuy thudc vao chiic ning, cuong do st dung va khdi lugng kich thude
clia vt cAn nang. Sau day ching ta tim hiu mot sé loai thusng gip.

1. Pa LEing va ciu truc dam treo

Pa ling dung d€ nang ha vat ¢ trong lugng < 1 tin theo phuong thing ding va dé
dich chuyén cdc cta van sifa chifa ning < 4 tin. Trudng hop don gidn, pa ling dudc treo
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trén gid ba chan ( goi la cdi td ) d€ nang ha vat nhé dit riéng 1é. Trong gian mdy pa ling
dudc treo va dich chuyén theo ddm ray 4 ( xem Hinh 10 - 4,a ). Con ray 4 lai dudc treo
va dich chuyén doc theo hai ddm ray 1, hai dim nay dudc treo vao mdi nha mdy, do vay
két cAu mai can phai dam bao chiu luc do vat nang va két cdu pa ling truyén dén.
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Hinh 10 - 4. Céc loai cau tryc trong gian may.
a, 8- cac cau truc dim treo c6 sic nang dén 5 t4n, diéu khién bing tay va bing dién;
b, - cAu truc mot ddm co stic nang dén 8 tAn ( diéu khién tay ) va dén 250 t4n diéu
khién bing dién. 1- ray don; 2- con truct din dong va bi dong; 3- truc truyén dong;
4- cAu chay; 5,8- pa ling; 6- co cdu di chuyén; 7- day cap ldy dién; 9- dudng ray; 10-
cabin diéu khién; 11- xe tdi; 12- thiét bi va ndi dién cia duong day ldy dién chinh.

DAm 4 chuyén dich theo phucng doc truc nha mdy, con pa ling dich chuyén qua lai
theo ddm 4 khdng ché vi tri hudng ngang gian may. Nhd vay c6 thé nang ha va dua vt

can thao 1dp dén vi tri mong mudn trong gian may. Nhudc diém cua thiét bi nang pa
ling nay 1a dé dich chuyén vat nang theo phucng nim ngang thi cin phai ¢4 trang bi xe
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t6i hodc con lan va khi dung pa ling nang vat ning néu vat treo léch vdi truc ray chii I
thi cac banh xe i trén 4 s& bi buit khéi ray. Diéu khién chuyén dich ctia pa ling stic nang
nhé thusng dung xich kéo tay. Loai nay ré va ciing d& st dung. Ngoai ra dé gidm sic
ngudi va nang cao hiéu qua st dung con ¢ pa ling diéu khién bing dién ( Hinh 10-4,3).

2. Ciu truc cAu trong gian may

Trong gian mdy c6 yéu ciu nang tai I6n thudng dung ciu truc cau, loai nay cé stic
nang va chiéu cao nang 16n thich hgp véi tram bom viia va Ién. Céc bd phan chinh cla
cau tryc cau 1a ddm chay 4 hai dau gén vdi hai hé thdng banh xe lin trén dudng ray doc
gian mdy, bd phan ciu vat ning gdm c6 xe tdi 11 chay trén ray cia cu 4. Khi stic nang
< 8 tin cau chay 4 c6 két cdu mot dam, c6 thé diéu khién bing tay hoic bing dién va bd
phan cdu vat thudng dung pa ling ( xem Hinh 10 - 4,b ). Khi sifc nang 16n hon, ciu chay
4 ¢ két cAu dan thép va dung xe t6i 11 dich chuyén qua lai theo hudng ngang gian may
dé thao tac ciu vat. Trén xe toi dit dong co dién, t6i va moc chinh méc phu d€ nang ha
vat, moc chinh dung dé€ thao tac cdc vat ning ¢ téc do nang ha chdm con mée phu ding
d€ nang ha vat nhe véi téc do thao tdc nhanh hon va pham vi hoat dong rong hon ( xem
Hinh 10 - 4, ). Hai dudng ray ctia cau chay 4 dit trén dim dd cau truc bing bé tong cot
thép hodc 12 dam thép chii I 16n, cac dam nay tua trén cot cia khung nha may. Treo dudi
cAu chay 4 1a ca bin 10 diéu khién ciu truc va néi dudng day dién 12.

3. Cau truc chit mén va mdy ning truc vit.
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Hinh 10 - 5. Cau truc thiy céng chii mén
1- cau truc; 2- budng thiét bi nang ha; 3- dam kep; 4- gau ngoam vdt rc; 5- ctia van ;
6- tréng quén cap; 7,8,9- cdc ranh cta: van sifa chifa, ludi chin réc, mdy don rac.

CAu tryc chii mén thuong dudc dung dé thao tac cac ctfa van va 1udi chin rac cla cia
lay nudc va dap tran. N6 dung chung cho mét sé ctia do vay gidm bdt gia thanh mua
sdm va ting thdi gian 1am viéc cla nd. Cac bo phan chinh cia cau tryc ndy gdm co:
khung ctia ciu truc 1 ( xem Hinh 10 - 5 ) gdm cd 4 chin va budng dit thiét bi nang ha 2,
budng 2 chija cdc dong ¢ dién va ti nang ha cdc méc cdu truc. Khung 1 di chuyén qua
lai doc dudng ray nhd hé théng banh xe lin dé dén noi can thao tdc. Mdy vét rac 4
thudng dung di kém véi clu truc nay 1a gau ngoam treo, dé€ cdu van hodc 1udi chin rac
thudng dung dim kep trung gian dé néi.

M4y nang truc vit thudng dudc dung dé thao tac clia van, nd dit tinh tai. Tram nhé
thudng thao tic bang quay tay véi luc quay nhd, con tram trung binh dung dong co dién
6 d€ quay ( xem Hinh 10 - 6 ) truc vit.
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Hinh 10 - 6.M4y néng truc vit c6 stic nang 3 tan, truyén dong dién.
1- vé vit ; 2- cai cam bién vi tri cda van; 3- khung d3; 4,5- vit nang va rele;
6- dong co dién; 8- tay quay.

4. May ning thiy luc va may toi.

M4y nang thiy luc va mdy ndmg tdi 1a mdy ning dit tinh tai, nd dudc dung dé thao
tac cac ctia van chinh, cta van su ¢6 - stfa chiia ctia cong trinh thdo 18. Uu diém cta cac
loai may nang nay 1a ¢6 kha ning diéu chinh téc do6 md van, nhuge diém cta ching la
gia thanh dit, phic tap va cn phai c6 cdc ¢d cAu nang phu dé 13p dit va stfa chiia. Két
cAu céc loai may nang nay c¢d thé xem & Gido trinh Tram Thiy dién va céc tai liéu khéc.
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Trong lugng can ning 16n nhat phai dua vao trong ludng vat nang I16n nhét cong vdi
dam kep va trong lugng day thiing treo vat, roi nhan vdi hé s6 an toan tii 1,1 ... 1,15. D6i
v6i may bom hudng truc tryc diing thi vat nang 16n nhét 1a ro to dong co dién, thudng
14y gan dung bing 60 % tong trong lugng dong co.

IV. Cic loai van trén duéng ong

Trén duong 6ng ta hay gip mot sé ctia van: van chin, van diéu tiét, van ddy, van mot
chiéu, cac thiét bi thao khong khi, thiét bi diéu chinh ap luc ..v.v.. ta dé cap sau day.

1. Van ddy va van mot chiéu

Van day dugc 1dp vao miéng ng ht clia bom li tim d€ gii nudc trong éng hut khi
mdi nudc vao may bom li tdm vdi dudng kinh éng huit < 400 mm, né lam viéc nhu van
mot chiéu mic diu diéu nay gy ton thit cot nude. Hinh 10 - 7,a trinh bay ciu tao cla
mot loai van day: né gdm mot ndp day hinh chdp, ndp dudc mé ra do dong chay day lén
va dudc déng kin lai khi dong chdy chdy ngudc lai. Phia ngoai van ¢ ludi chidn d€ ngin
khong cho réc rudi vao 6ng. D& gidm ton that thiy luc ngudi ta dit thém mot thanh
chdng d€ dd canh van cho bét ning, nude d& chay vao hon.
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Hinh 10 - 7. C4u tao van ddy va van mot chiéu.
a - Cau tao van day ; b - C4u tao van mot chiéu.

Van mot chiéu ( van ngudgc ) dugc dit gitfa may bom va van diéu tiét, ¢ nhiém vu
ngin khong cho nudc chdy ngudc khi diing may bom. Trong truéng hop nudc va 16n cd
thé dit né trong hAm bén ngoai nha mdy cho an toan va gidm kich thudc nha mdy. Van
mot chiéu c¢6 mot so loai, § day ta xem xét loai don gian ( xem Hinh 10 - 7,b ) : canh
van dang dia 2 dung chin dong chdy, van 2 quay xung quanh truc 3. Nhé vay khi mdy
bom lam viéc nudc ddy canh van 2 dé din nudc vao dng, ngudc lai khi bom ngting lam
viée dudi tac dung clia dong chay ngudc van sé bj day vé trang thai dong.

2. Van diéu tiét.
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Van diéu tiét thudng dugc dit trén duodng dng ddy clia mdy bom li tim d€ diéu tiét
luu lugng qua dudng 6ng. Van nay canh cé mét s6 dang ( xem Hinh 10 - 8 ): canh hinh
ném hodc hinh phing hodc canh hinh tron quay quanh truc, diéu khién canh béng tay,
dién hodc bing thuy luc. C4u tao chung cta van hinh ném, hinh phing la : gdm cé than
2 bao quanh tryc chinh 4, canh van chin nudc 1 ¢6 dang phing hodc dang ném dich
chuyén theo phuong thdng diing dudi tdc dong cta truc chinh. Dung tay dé quay vo ling
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Hinh 10 - 8. Mot s6 loai van diéu tiét.
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a,8 - van phéng: difu khién tay véi truc chinh tinh tién va truch chinh xoay; b - van hinh
ném diéu khién tay véi truc chinh xoay ; ,d - van phing: truyén dong dién va thiy luc;

1 - dia chdn nudc ; 2 - than van; 3- ndp; 4 - truc chinh ; 5- vong chdng ro; 6 - v ling;

7- truyén dong dién; 8- vo lang tay; 9- try; 10- pittong..

e- so dd nguyén ly hoat dong ctia van truyén dong thiy luc; g - van dia quay quanh tryc.

bién chuyén dong quay thanh chuyén dong tinh tién ( Hinh 10 - 8,a, ) d€ nang ha van,
hoic truyén chuyén dong quay cho truc chinh dé ning ha van ( Hinh 10 - 8, 8,b, 0 ).
Van diéu khién bing dién ( Hinh 10 -8, ) dung dong co dién dé diéu khién tryc chinh.
Hinh 10 - 8, 1a so dd diéu khién viéc nang ha van bing thiy luc ( cAu tao Hinh 10 8- 9)
ché d6 I 1a mé van con ché do II 1a dong van. Van phing dang dia tron quay quanh truc
ding nho chuyén dong quay cua dong co dién ( Hinh 10 - 8,g ). Loai van phing quay ¢
kich thudc va gia thanh nhd, dic trung thiy luc tét, tinh an toan cao hon cac loai van néi
& trén. Tuy nhién chi nén mé hoic déng hoan toan néu mé véi do mé khac 90° thi mach
dong 16n gay ton thét thiy luc 16n va rung dong.

3. Van thoat khéng khi

Van thoat khi dung d€ thoat khong khi dinh ky khéi dudng éng khi hé théng cép
nudc van hanh binh thudng, con van nap khi dung dé dua khi vao noi dong chay trong
dng bi gian doan hodc dua khong khi vao d€ gidm ap luc & thoi ky qua trinh qua do.

Hinh 10 - 9,a: Khi ving khong khi trong dudng éng, nudc sé dang 1én day qua ciu 2
day 16 3. Khi khong khi tu lai & phan trén ctlia van thi nudc va qua cau ha xudng, 15 2 mé
ra va khong khi thoat ra ngoai.

Hinh 10 - 9, & 1a loai van tho4t khi c6 tay don. Khi khong khi tich trong dng thi muc
nudc trong than van 1 ha xudng, van phao 3 ciing ha xudng dudi tdc dung cla trong
luong, tay don mot ddu ngam & ndp 2 cling quay theo. Dia 4 mé 16 dua khi ra ngoai, khi
khong khi trong 6ng da thoat hét thi phao cau 3nang 1én va dia 4 dong 15 thdo lai.

Hinh 10 - 9,b 13 van thoat khi loai c6 mang dung dé viia thoat khi khéi dudng éng &
ché d6 van hanh viia d€ nap khong khi vao éng khi c¢6 chan khong phat sinh trong 6ng.
Khi tich nudc dudng éng, khong khi bi ddy ra s& nang mang 3 va khong khi thoét ra
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ngoai. Nudc sé qua 6ng ndi 1 vao budng cong tac clia van , tii 6ng ndi 1 qua 16 dudc tao
thanh d€ tran ra ngoai. Phao 6 déng 15 tiét luu 5 lai. Ap luc trong budng cong tic din
can bang vdi ap luc trong doan 6ng dan, dién tich clia mang & phia budng cong tac 1én
hon & phia éng néi do d6 mang ha xudng va van thoat dong lai. O ché d6 lam viéc binh
thudng, khi ti tti qua 16 4 vao budng cong tac lam cho myc nudc trong dé ha, van 6 ha
va 16 5 mé ra. Khi chan khong tao thanh trong 6ng, van dong trong budng cong tac tao
chan khong, dudi tac dung ctia khi tréi mang 3 nang 1én dua khong khi vao dudng dng.

B. HE THONG CAP NUGC KY THUAT

Hé théng cip nudc ky thuat cda tram bom gdm cd: thiét bi do luong - kiém tra,
dudng 6ng din nudc va loc nude dé cung cap nudc sach cho & truc hudng clia may bom
va lam ngudi may nén khi, lam ngudi may bom va déng co dién 16n ...

Hinh 10 - 10 trinh bay vi du v& mét so dé 14y nudc va cdp nude ky thuat cho mot to
may bom hudng truc ¢é 16n. Theo so dd nay, nudc 14y tif ngudn 1, din qua céc thiét bi
loc thd 2, sau d6 qua budng ling 6 dé lam sach 14n nifa trudc khi bém din nudc dén céc
bo phan cta td may. Hé thdng cip nudc ky thuat con cp nudc cho sinh hoat cta tram.

!
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Hinh 10 - 10. So d6 hé thdng cip nudc k¥ thuat clia mdy bom tryc 16n.
1- nit 14y nudc; 2- 1udi loc thod; 3- cai cdm bién d€ do chénh léch muc nudc; 4,5,10,11-
1a cac mdy bom ctia thiét bi: loc nudc, tich va x6i rifa budng ldng, cip nudc dé boi tron &
hudng, cdp nudc dé€ lam ngudi dong co dién; 6- budng ldng; 7- van phao; 8- thiét bj lam
ngudi du; 9- thiét bi lam ngudi khong khi; 12- role dong; 13-dén t3 mdy bom chinh.

O trén ching ta dugc biét mot hinh thic 14y nudc va cdp nudc ky thuat déi vdéi to
may ldn, sau day ching ta xét mot sé hinh thic 14y nudc khéc nifa van hay dung dung:

Néu tram dit ¢ thanh phd c6 dudng 6ng din nudc sach di qua, néu nudc di 4p luc
yéu cau ( thudng ap lyc trong khodng 12 ... 60 m cot nudc ) va ddm bdo do sach can
thiét cho thiét bj thi ta ¢ thé 14y truc tiép dén cac t6 may dé lam mat va boi tron t6 may.

Néu nudc khong du sach va khong du 4p luc ta c6 thé dung dai nude loc ( xem Hinh
10 - 11,a), giéng loc ( xem Hinh 10 - 11,b ), bé loc dé cdp nudc cho tram ...
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Hinh 10 - 11. Hé théng nudc k¥ thuat kicu dai nude va kiéu giéng loc.
a - kiu dai nudc ; b - kiéu giéng loc.

Dung dai mide loc. Khi dung dai nudc loc dé cdp nude ky thuat, muén nudc sach
phai qua ludi loc nudc rdi mdi din dén t6 mdy.Theo so dd trén, cot nudc ma mdy bom
cap nudc ky thuat phai dua Ién dai la:

H=Ho+H +hms + h1 (10-1)
Trong d6 : Hy = Hy+ hms1 + Ah, v6i H1 1a ¢ot nude dp luc tai ¢d than bom (m ), hye 12
ot nude ton thit dusng éng dan ti dai dén may bom xa nhat (m ), Ahla cot nudc dy trit
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H', hms, h1 1an lugt 13 d6 cao ti ¢6 than bom dén myc nude & bé hit clia may
bom cip nudc ky thuat, cot nudc ton tht trong éng hit va éng ddy clia may bom cap
nudc k¥ thuat, cot nudc ton thit qua tdng 1udi loc.

Luu ludng cta bom cép nude ky thut bing tng luu ludng nudc sach cin thiét. Khi
da c6 luu lugng va cot nudc viéc chon may bom cap nudc ky thuat cling tién hanh gidng
nhu viéc chon mdy bom chinh.

Dung dai nudc ¢6 uu diém 1a cong viée stia chifa va quan ly d& vi dai & trén mit dat,
tuy nhién nhugc diém 1a néu dai 16n va cot nudc cao thi viéc xay dung s& khé khin.

Hé thong cdp midc kp thudt ding giéng loc . Giéng loc dudc dao sau dudi mat dat, &
day c6 d6 cac ting loc d€ loc nudc cho sach, sau dé dung mdy bom dé bom truc tiép
nudc sach tui giéng va dung dudng éng c6 ap din nudc dén cac t6 may bom chinh. Giéng
can ¢6 du do sau va du kich thude d€ bao dam 14y di nudc, tudng giéng thudng dugc
xay bing gach hoic bing bé tong. Giéng loc nén bé tri gAn nha may dé€ gidm khéi lugng
dudng dng ddng thdi khi thi cong c6 thé két hop viéc dao méng nha may vdi dao giéng
va xay giéng. Cac mdy bom cép nudc k¥ thuat thudng dit trong ting may bom chinh s&
tién cho quan ly van hanh hon.

Hinh thic dung giéng loc d€ cdp nudc ky thuét cé nhiudc diém 1a siia chiia khé , nhat
1a viéc tién hanh thay rifa kho khin do tadc dong phun 1én ctia nudc ngam.

H¢ théng cdp midc ky thudt ding bé loc. Thudng bom hodc 14y nude bing éng tii bé
hit vao bé loc, nudc sau khi di loc s& duge bom téi t6 mdy bom chinh. BE loc nén xay
thanh him dudi mit dit va ¢ cu tao theo nguyén ly ting loc ngudc dé két cAu don gian
CAu tao bé tuong tu phan dai nudc ( Hinh 10 - 8,a ), nghia 1a bé nudc chia 14y ti bé hut
xay ¢6 kich thudc 16n, con bé nude loc xay bén trén c6 kich thude nhé hon, phan tiép
lién gitia hai bé dit tAng loc. Do vAy nén bun cat 1in trong nudc di dugc ling dong
xudng ddy bé ngoai trudc khi chdy qua tAng loc vao bé nhd. Do vay nén it phai thau rifa.

145

http://nuoc.com.vn



C. HE THONG TIEU NUGC THAM VA THAO NUGC TRONG NHA MAY

Hé théng nudc thdm bao gém phan chia nudc thim, may bom, dudng 6ng va cdc
thiét bi khac dung dé tiéu nudc thdm tui cdc budng clia tram bom. Hé thong thdo nudc
gdm phan chia, dudng 6ng din, may bom, céc cta van trén 6ng, thiét bi do ludng -
kiém tra dung d€ tiéu nudc tii cac budng, tii dng hut cong clia mdy bom hoic tiéu nudc
tti budng bao vé ca, tiéu nudc tii budng xodn clia mdy bom truc diing va i éng ap Iuc.
Thudng hai hé thdng nay ndi chung vdi nhau ( xem Hinh 10 - 12). Nudc thim qua tudng
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Hinh 10 - 12 S6 d6 ndi chung hai hé théng ddi véi tram nhéd va viia.
1- vé mdy bom chinh; 2- thdo nudc ti vong bit bom chinh; 3- ctia van trén éng thdo dé
thao nudc phan chdy cia bom va dudng 6ng; 4- mang hé thao nudc; 5- 6ng gop; 6,7-
bom thidm véi truyén dong dién va tii dong co ddt trong; 8- cam bién dién dé do muc
nudc; 9- giéng thdm; 10,11,12- cac muc nudc tng vdi: ngit tit cd may bom, déng mot
may bom thim, déng may bom duy phong ( truyén tin hiéu cho tryc ban ).

va qua ddy nha may va tii dém chdng ro ctia bom 1 dudgc thdo vao mang hé 4, tii mang
theo dng gop 5 vao giéng thdm 9. M4 van 3 thdo nudc trong phan qua nudc clia may
bom va dudng 6ng. May bom tu hut 6 va 7 bom tiéu nudc tui giéng thim. Cac bom nudc
tham ddng hodc ngit ty dong nhd tdc dong cia bo cam bién dién cin cui vao muc nudc
thay déi trong giéng thdm 9.

Luu lugng nudc thdm cd thé 14y bing luu lugng thAm cla cc tram bom tucng tu da
¢o hoac tinh theo cong thiic sau:

146

http://nuoc.com.vn



ZQth=(35...2)(gp+ ap) (10-2)

Trong d6; qq, g la luu lugng thim qua dém chéng ro clia mdy bom va luu lugng
thdm qua tudng va ddy nha may ( 1I/s ); q,= 1,5 + 0,0002 W, W - thé tich phan trong
nha mdy bom nidm dudi myc nudc 16n nhat (m® ).

Hé thong tiéu nudc thAm chon khong it hon 2 may bom ( may bom thy hai dung du
phong, dudc déng nhanh tu dong khi may thii nhat ngting su ¢d ). Trong tram bom nhé
va trung binh ¢ thé dung bom li tAm truc ngang d€ bom tiéu nudc thAm, con tram bom
16n truc ding thudng dung bom phun. Céc bom nudc thdm can phai dit cao hon san
béng hodc 16n hon 0,7 m va cao hon muc nudc ngdp. Néu § tram bom hay mat dién thi
nén cé thém may bom phu c6 ngudn din dong riéng vi du nhu ding dong co dét trong.

Hinh 10 - 13 1a mot so d6 hé thdng thim va hé thdng thdo xay tach biét d€ ning cao
tinh an toan cho tram bom 16n.

Hinh 10 -13. S6 d6 hé théng thdm va tiéu tach biét, dung cho tram bom 16n.

Nudc thdm trong budng nha mdy theo cac mang va éng gop d6 vao giéng thim 8,
giéng thdm 8 va giéng clia hé thong thdo 15 x4y tach riéng va cé van 14 dong hay mé
khi can. O giéng thdm 8 c6 dit hai mdy bom 5 va 6 d€ bom thdo nudc vé ha luu. Nudc
cAn tiéu ttf dng hit ctia bom chinh qua van thdo 2 va tii budng xo#n éng ddy theo éng 3
d6 vao hanh lang 1, sau d6 din vé giéng tiéu 15 va dung bom thdo 4 bom vé ha luu.

Luu lugng can thdo qua hé théng bom thdo 4 1a:

Quieu =7 +a  (m’h) (10-3)

Trong cong thiic ( 10 - 3 ):
W 1a ligng nudc can thao tif dng hut hoic budng hut, budng xoin va ong
day, theo yéu cu cu thé, khi muc nudc 6 bé hut 13 I6n nhat, (m® );
T 1a théi gian bom nudc tiéu ( gid ), thudng 13y 6 ... 8 gid;
q=3,6.q,.L, (m3/h) vdi ql 1a Ivu lugng ro ri trén 1 m dai khe hé van, trung
binh ldy q1 = 0,5 ... 1 (1/s.m ); L - chu vi ctfa van hodc chiéu dai khe hé (m).
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D. HE THONG CUNG CAP DAU
Heé thng diu trong tram bom dung dé€ cung cip diu boéi tron céc 8 truc, cAp dau thao
tac cac van. 1am auav canh bém canh auav va bom hudne chéo. dau dan tit hd auane
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Hinh 10 - 14. So d6 hé thong dau cua tram bom 16n, bom li tm.
1- dng ndi; 2- din diu bd; 3.4,7,10,12- c4c thung diu: diu da van hanh, diu sach, dau
tran, thung dau, thiét bi du ap luc; 5- loc dau; 6,9,11- cac mdy bom: dau sach, dau da
van hanh, thung dau ; 8- may lam sach dau; 13- pham vi thiét bi dau ap luc; 14- két dau
ap luc; 15- dng tran dau van dia; 16- van dia truyén dong thidy luc; 1- v bom chinh; 18-
dong co dién truc ding; 19- réle phao; 20- hop dau 8 truc dong co dién.

, J A R A gy 1A . < 1A , Y , 21 , N , A
may cat dién ki€u dau ( goi la dau turbin ) va dau may bi€m ap dé lam mat va cach dién
trong may bién ap ... Hai loai dau nay khac nhau vé tinh chat do vy can tach riéng. Hé

théng diu bao gdbm: mdy bom dau, thiét bi do ludng kiém tra, éng din dau, cac thung
chia dau ..v.v...
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Hinh 10 - 14 trinh bay so d6 hé théng dau turbin clia mot tram bom loai 16n, may
bom chinh 1a loai bom li tAm tryc diing. Hoat dong ctia so dd nay nhu sau: Dau dudc
chd tui xi téc dén va rét qua ong ndi 1 vao thung du sach 4 ( thudng dit ngay dudi gian
may bom ). Tu thung 4, diu dudc bom bing bom bénh ring 6 dé nang ap va dudgc loc
sach hon nhd loc 5 réi mdéi din dén noi dung ( nhu 6 dau 20, thung dau 12 va hai may
bom dit trén ndp thung dung dé cdp diu cho két dau 14 va thao tac van dia 16 ... ). Dau
qua st dung & cdc hop dau clia dong co dién va i van dia ... tu chdy vé thung dau 3 va
lai dugc lam sach nhd thiét bi 8, qua bom 6 vé noi dung ... D& kiém tra mtic tich dau st
dung rdle phao 19.

Can c6 bién phap phong chdong chdy cho noi dit thiét bi dau, khodng cich xuyén
théng noi dit cac thung chia diu va thiét bi 1am sach dau cé bé rong khong dudc nhéd
hon 0,7 m va c6 ctia thoat khi hda hoan ...

E. HE THONG KHI NEN

Hé théng khi nén gdm c¢4: mdy nén khi, dudng ng din khi, cac thiét bj kiém tra - do
ludng va nhiing trang thiét bi khdc nhim dim bdo yéu cau khi nén cho tram bom.

So dd hé thdng khi nén ctia tram bom tryc ding cé cong sudt I6n hon 40 MW dudc
chi dan trén Hinh 10 - 15. Thanh phan clia hé théng gdm: cdc mdy nén cao ap ( 40 at )
va thap ap ( 7 at ). M&i mdy nén cta tram ndy ndi véi mot binh khi nén. N6i dudng 6ng
khi nén cao 4p vdi thip ap qua van gidm dp 14. Hai may nén cao 4p 2 san xudt khi nén
cao 4p ( 40 at ) tri vao binh cao ap 4 rdi din theo dng 5 dén mdy cit khong khi cta tram
phan phdi dién, khi nén cao 4p tii 4 con dudc din theo 6ng 3 dé cip cho két dau 4p luc.
Hai mdy nén thdp ap 16 ndi véi cac binh khi nén thap ap 15, sau dé khi nén theo dudng
dng 6 dua dén noi tu dung cda tram bom ( nhu cac dung cu khi nén, thdi trang thiét bi ),
cling nhu dé€ him t3 mdy bom, nén nudc G budng BXCT clia may bom khi khéi dong
may bom, théi rac ludi chin réc ... Khi van hinh xo4n 10 md, khi nén dugc dua vao
budng BXCT dé nén nudc trong budng. Hé théng 7 cung cap 1énh dua khi nén vao may
ham r6 to dong co dién. Dung déng hé do muc nude 12 d&€ do muc nudc trong budng
BXCT. Sau qué trinh nén nudc, viéc tich nudc tré lai BXCT mdy bom dudc tién hanh
bang cach dong van 10 va mé van 11.

Hé thdng khi nén clia tram bom nén bd tri trong nhiing budng riéng cé tusng va tran
chiu Iia va bén viing khi ¢6 su ¢d v3 binh khi nén hay dudng 6ng din khi bi v3. éng
dan khi nén dugc 1am ti dudng dng thép kéo khong ndi, dung mit bich dé thdo 13p. Trén
doan 6ng thing c cach 40 ... 50 m can dit mot khdp bu .
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Hinh 10 - 15. So d hé thong khi nén ctia tram bom.

E. HE THONG CHAN KHONG
Hé thng chan khong dam bdo tich ddy nudc cho vé mdy bom. Hé thong chan khong
phé bién nhat 1a hé thdng chan khong c¢d két thung chan khong ( xem Hinh 10 - 16 ) :

£
A
-
g R
IAA X3 b l
rod- o Rl
54 - E 7
777777 'P O 47202427777
- 8
=1 =

Hinh 10 - 16. So dd hé thdng chan khong vdi thung - chan khong.

Phén dudi 6 clia thung 5 1am nhiém vu b3 sung nudc cho may bom chan khong 7, va
nudc dudc bom tay qua dng 8 vao 6. Khi mdy bom chan khéng 7 lam viéc sé hit khong
khi & phan dinh cta thung 5 1am cho 4p luc § day gidm nhé, do vay 4p luc trong dng 9
cling gidm , éng nay thong vdi vé mdy bom chinh, do vay hut nudc tii bé hit 1én trong
v6 bom chinh d€ 1am ddy BXCT. May bom chan khong lam viée cho t6i khi muc nude
trong thung chan khong 5 dat t6i muc I thi ngit. Kinh nghiém van hanh hé thong loai
ndy cho thdy ring khi mé mot hodc vai mdy bom chinh thi chan khong trong thing 5
dugc duy tri nhd chan khong trong 6ng hut clia may bom chinh. Khi ngét tit ca cac may
bom chinh thi chan khong trong thung 5 giam vi khong khi xAm nhip vao qua vong
chdng ro cho tdi khi muc nudc trong thung dang dén muic II va mdy cam bién 4 cho tin
hiéu mé mdy bom chan khong thi nhét vao hoat dong. Khi miic nudc trong thung 5 dat
t6i muic 11T thi m& sy cd tiép may bom chan khong thi hai.
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Chon dung tich thung chan khong sao cho bom chan khong lam viéc khong qué 4 1an
trong mot gid va dung tich thung khong dudc qua 1,6 m® . Ning sudt clia bom chan
khong ( m’/ph ) dugc tinh theo cong thiic sau:

_ Pa-w -k
E 10-4
Q T(pg —15pck ) ( )

Trong do: pg4 - dp sudt khi quyén ( at);

Pck - ap sult (chan khong) can dugc tao ra trong phén chay cuia bom ( at ),
mot cach gan dung 14y bang hiéu s gitia truc BXCT va muc nudc nhé nhit 6 ngudn;
W - dung tich cta éng hut va éng ddy trudc van cong véi dung tich vé
bom, (m’);
T - thoi gian cin d€ tao chan khong yéu cau, T =2 ... 10 phut;
k-hésdantoan, k=1,1..1,15.

Can chon s6 lugng bom chan khong khong nhé hon 2 ( mot dé du phong ).Hé théng
dan chan khong khong nén lam dang ndi va véi s lugng chd ndi bich it nhat. Pudng
kinh ( mm ) dng nén xac dinh theo cong thic d = ( 35 ... 45 ) Q ( Q la luu lugng clia
bom chan khong, m’/ph).

G. HE THONG CUU HOA

Hé thong phong chdy chifa chay gém céc thiét bj phat hién va dap tit hda hoan bing
nude ( cung cdp nudc chifa chdy ca trong 1in ngoai nha may ) hoic bing cac phuong
tién khdc ( dung khi ga, dung bot chifa chdy, dung cat ..v.v.. ). Khong cin dit hé thong
cAp nudc chifa chdy bén ngoai nha mdy cta tram bom nhd va trung binh vdéi thé tich nha
may < 1.000 m® va diéu kién két cau bao che dugc lam béng vat liéu chiu Itia cap I va II.
Déi véi tram bom 16n hon, cAn phai dit bé chiia nudc phu bén ngoai nha dé€ chiia chay.

Hinh 10 - 17 1a s6 d6 cac dudng 6ng clia hé thong ctiu hda & tram bom loai 16n. Nudc
chifa chdy do hai may bom 3 bom tui bé chifa 1 hodc bom tii cac dudng éng 2 clia hé
thong cip nudc ky thuat. Cac mdy bom 3 dua nudc vao dudng dng dan chinh 13 dit doc
theo ca nha mdy, dit cung cao trinh ting mot bén ngoai cdc budng mdy dién chinh.
Nudc tii dusng 6ng 13 din vao : voi ctiu hda 12 clia cac budng may dién; vao dng rot
budng ciu thang mdy; vao cac dudng dng phan phdi 7 clia hé théng voi xdi; vao cdc
thiét bi tudi 8 d€ dap tit Itia bing tia phun bui trong cac him cap, cac tAng va kénh; vao
ong 11 dé€ dap tit I trong cac dong cd dién I6n; vao dusng 6ng 9 d€ tich so bo bé ling
hozic bé loc ctia hé théng cdp nudc ky thuat .
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Hinh 10 - 17. So dé cac dudng dng cip nudc ctiu hda trong nha may.
1- BE chua; 2, 7, 9, 13- cac dudng dng: cta hé théng cip nudc k¥ thuat, phan phdi doc
kénh din cép, dé tich so bo bé ling hoidc hé théng loc nudc cia hé thdng cip nudc ky
thuat, dudng 6ng chinh; 3- bom ctiu hda; 4- voi ctiu hda budng thang may; 5, 6, 12- cdc
van ctiu hda: bén ngoai, bén trong, budng may dién; 8- dén cac thiét bj tudi; 10- thao
nude ro; 11- éng dé dap tit Itia cia dong co dién.

Can ¢ hai mdy bom cifu hda tré 1én ( ¢6 mot du phong ). Cdc bom nay can dit thap
hon muc nudc thdp nhét cta nguon. Théi gian khéi dong may bom ciu héa khong 16n
hon 5 phut sau khi nhén tin hiéu va can phdi c6 hai ngudn cép dién doc 1ap hodc dung
mot bom 4y dién i ludi va mot bom véi dong co dot trong.

C6 thé sat nhap hé thong cfu hda véi hé thdng cdp nudc udng - sin xudt va vdi hé
thong cip nudc k¥ thuat khi c6 luan chiing kinh té - ky thuat thda dang.

H. HE THONG THONG GIO

Hé théng thong gié nhdm dam bao diéu kién stic khde cho nhan vién va ting tudi tho
cho trang thiét bj trong nha mdy. Trong gian diéu khién trung tim va cac phong nghi
clia can bo nhan vién tét nhét gitt nhiét do 20 - 25°C, tdc do Iuu chuyén khong khi trong
phong khong vuct qua 0,2 m/s. Trong gian dong co, nhiét do dong co toa ra co khi tdi
50°C hogc hon nifa, do d6 hiéu sudt ciia dong co giam di r6 rét, nhu sé liéu sau:

Khi nhiét d6 xung quanh dong co 1a 35°C thi hiéu sut dong co gidm 0%;

40°C 5%;
45°C 12,5%
50°C 25,5%.

Phdi ddm bdo cho nhiét do trong nha khong cao hon nhiét do ngoai tréi + 5°C. Nhiét do
cao nhét trong ving cd trang thiét bi dién ky thuat khong vuct qua 45°C. Khi cong suat
dong co dién kéo mdy bom chinh 16n hon 630 kW nén dung hé théng thong gié cudng
buic. Viéc 1am ngudi khong khi can phan phéi déu theo chiéu dai gian may va ty 1& véi
nhiét d6 do may sinh ra.

Hinh 10 - 18 1a hé théng thong gi6 khi dong ca dién cd cong suat > 630 kW, cd thé
thong gi6 ki€u xuyén hoic kifu khép kin. Kiéu xuyén dung cho dong co cé cong suit tui
630 ... 1000 kW ( xem Hinh 10 - 18 ): khong khi dugc 14y tif ngoai nha ( Hinh 10-18.3)
hodc 14y tii gian may ( Hinh 10 - 18,a ), dung quat dit trong cac dudng din dé€ thoi
khong khi néng ra ngoai nha mdy. Thong gié kiéu khép kin dung cho dong co dién cé
cong sudt 16n hon 1000 kW ( Hinh 10 - 18,b ), mét lugng khong khi sach dudc chuyén
dong tuan hoan trong ludng kin va dugc 1dm ngudi nhd may lam ngudi chuyén dung.
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Hinh 10 -18. So d6 thong gié dong co dién 1dn.
a,8- hé thong thong gid kiéu xuyén: 14y khong khi tif gian mdy, 14y khong khi tif ngoai;
b- hé thong thong gié khép kin, lam ngudi bang thiét bi lam ngudi. 1- gian mdy; 2- dong
cd dién truc ngang; 3- hé mong; 4,6- thdo va dan khong khi; 5- ctia 14y khong khi tu
ngoai; 7- thiét bj 1am ngudi khong khi.

Trong cac gian dc quy, trong d6 nap dién cho dc quy véi dién 4p 2,3 V cho mdi don
vi, can c6 thong gié rieng. Trong cac budng din cdp va budng may cit dau can dit
thong gi6 su cd théi ra. Trong cac budng dau can dit thong gid théi ra doc 1ap . Trong
cac phong diéu khién trung tdm, phong nghi, ¢ d6 nhan vién cé mit thudng xuyén, cé
thé dit hé théng diéu hoa. O céc tram bom nhd, luong nhiét tda ra it, nhiét do trong gian
may luén luén bao dam trong pham vi thich hop hosdc san dong co dit cao hon mat dét
xung quanh nha may c6 thé bé tri nhiéu cta s6 déi xing dé thong gid cho nha mdy. Méi
gid phai thay déi lugng khong khi trong nha mdy it nhét 1a 2 dén 3 1an.

Khi lugng khong khi cin thay doi trong mot gio 16n hon ludng khong khi thay déi
cta tu nhién thi can phai b tri hé théng thong gié. Thudng chon nhiét do lic 13 gid lam
nhiét d6 tinh toan. Goi W 1a lugng khong khi can thong gié trong 1 gid thi:

Qth 3
= /h 10-5
C(t1—t2)vk (mh) ( )

Trong cong thiic (10-5):
Qth la nhiét lugng thua, ( kcal/h) :Qh =2 Qt — £Qtt » ( keal/h ), trong do:
> Q¢ la tong lugng nhiét tda ra ttf dong co (Qdc) va ti day dén (Qdd), ( keal/h) :
ZQt =Qdc + Qdd- (keal/h);
Qdc = 860.N(1-nge)-B.n, ( keal/h ); véi N - cong suit dinh mic cia dong co
(kW), ndc 1a hiéu suit dongm co, B 1a hé sé phu tai cda dong co, n - sé t3 may chay
dong thoi. Khi dong co 1am ngudi bing thong gidé khép kin thi nhiét lugng toa ra trong
budng chi con 7,5 ... 10% cda cong thic tinh & trén, nghia 1 Qgc = (0,075...01)Qqc -
Qdd = 2160.i2, ( kcal/h ), véi i 1a cudng do trung binh cta dong dién qua 1 mm®
tiét dién day dan ( A/mm?);
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~Qy la tdng lugng nhiét ton thit xung quanh nha may: £Qy = k.F.(t1—t2), Vii
F (m?) la dién tich cta tudng, k 13 hé sd truyén nhiét clia 1°C, tinh ra kcal/m? trong 1
gid. Hé s k 1y nhu sau:

Dic tinh cia bé mit Hé s6 k (kcal/m>.h)
Ddi vdi mit trong Ddi véi mit ngoai
Cija ra vao bing gb 2,0 2,5
Cla so: - 5,0
Tudng gach day 64 cm 0,91 0,91
Tudng gach day 51 cm 1,10 1,10
Tuwng gach day 38 cm 1,38 1,38

C 1a ty nhiét clia khong khi, bing 0,24 kcal/kg cho 1°C;

t1 1a nhiét do cho phép 16n nhat clia khong khi trong budng;
to - nhiét do khong khi bén ngoai dua vao;

o (kem?)

T 273

vk - trong lugng riéng cia khong khi dua vao: y, =

I.CAC THIET BI PO LUONG - KIEM TRA

Dua vao muic do tu dong hda, tram bom ndng nghiép c6 thé chia 1am ba nhom:

- Nhom diéu khién thd cong: Khi kiém tra trang thdi trang thiét bi va cac dang ddng
ngit cac t6 may chinh hay phu déu thuc hién bing tay tai noi diéu khién, chi tri khi ¢
sy ¢6 t6 mdy bom chinh mdi ngdt tu dong. Tram bom diéu khién thi cong ( thudng la
tram bom di dong ) thudng dung vdi dién tich tudi nho, thudng khong cd cic dung cu
kiém tra va tin hiéu, nhan vién van hanh tién hanh kiém tra bing mit thudng, doi khi dé
dé phong su ¢d trén tram bom ho dung thiét bi bao vé don gidn nhit nhu dung dung cu
dién d€ bao vé dong co dién.

- Nhom ntia ty dong: Nhan vién van hanh tii phong diéu khién trung tam diéu khién
céc thiét bi ( nhu khéi dong hay ngt t6 mdy chinh & ché do binh thudng ) dua vao biéu
dd cip nudc hodc diéu khién theo 1énh cla lanh dao hé théng tudi. Chi duing tu dong
may bom chinh khi su ¢é va cac hé thong thiét bi phu lam viéc ddm bao van hanh khong
bi sy cd. Trén cac tram bom diéu khién niia tu dong, viec mé hay dung t6 mdy bom
chinh tti xung 1énh, can dudc tién hanh theo trinh ty nghiém ngit. Vi du, § tram bom ma
cac mdy bom chinh dugc dit cao hon muc nude bé hut thi dau tién dong thiét bi mdi
nudc cho may bom, khi nudc da mdi di thi cam bién tiép xuc dién tac dong géi tin hiéu
khéi dong dong co dién va ngdt thiét bi chan khong. Khi dong co dién dat vong quay
dinh muc thi cho tin hiéu mé van dudng 6ng va khi van da dugc md toan bo thi cho tin
hiéu hoan thanh mé mdy. Viéc ngit t6 may bom lam thi tu ngudc lai.

Trong qua trinh tram bom lam viéc binh thudng, cén tién hanh kiém tra: muc nudc &
thugng ha luu, & cac giéng thdm va giéng thdo; kiém tra muc dau & cac thung dau cia
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dong co clia két dau ap luc, kiém tra nhiét d6 6 truc va & cudn day cia dong co dién,
kiém tra 4p luc nudc, ap luc dau va khong khi trong dudng éng, kiém tra dong chiy
trong hé thong cdp nudc ky thuat, kiém tra d6 chénh ap luc trude va sau ludi chin rac va
cdc cong trinh thiét bj khac ...

- Nhém ty dong: Mdy mdc lam viée theo chuong trinh 1ap sén, khong cd tdc dong
cta nhan vién van hanh.

Phuong phap diéu khién dugc phd bién hon ca 1a diéu khién tif xa, tii phong diéu
khién trung tdm thong qua thiét bi co hoc tti xa truyén va nhan sé lugng thong tin 16n
( vé trang thai thiét bi va cong trinh, vé cdc t6 mdy da ddng ngdt, stia chiia, cac sé doc
trén cac thiét bj do ludng - kiém tra, vé phu tai trén cdc dong co dién, vé luu ludng va sb
lugng nudc, vé nhiét do 6 truc ..v.v... ). Diéu khién tii xa dugc dung ca trong cdc tram
bom 16n riéng biét hodc nhom cac tram bom. Tram bom ty dong hoa dugc dung trong
trudng hop khi ¢ kha ning t8 chuic tin hiéu don tri ¢ md hodic diing mdy chinh: khi cin
duy tri muc nudc da cho trong kénh dan va kénh thdo hoic trong thap diéu tiét, khi cap
nudc vao cac mang ludi tidi kin ...

Thiét bi do ludng - ki€m tra trang théi cla trang thiét bi va thugng ha luu va cdp tin
hiéu cho hé théng ty dong clia tram bom gom: thiét bi do muc nudc, tin hiéu dong, thiét
bi do luu lugng ..v.v... Sau day ta nghién ctiu mot sé thiét bi da néu trén.

I. Thiét bi do muc nuic :

Thiét b do muc nudc: phao, tiép diém dién, 4m hoc, dung d€ do muc nudc hodc muc
dau trong cac thung hoidc bé hd. Hinh 10 - 19,a trinh bay mot s dé cim bién dé do tii xa
muc nudc trong giéng hé cd giao dong muc nude 16n ( dén 20 m ). Khi muc nudc trong
giéng 1 ha xudng ( hodc ting 1én ) thi phao 4 ha xudng con déi trong 2 nang 1én, truc
chinh cta t6 mdy bom chinh quay mot gdc ty 18 vdi su thay doi muc nudc. Su thay doi
tuong ung nay dugc chi ra trén mdy dém va tao xung gbi dén dung cu do thi cip. D&
ki€m tra muc nudc trong vé mdy bom, trong thung chan khong, trong cac giéng thAm va
giéng thdo ..v.v.. ta c6 thé dung bd truyén tin hiéu muc nudc nhu Hinh 10 - 19,b.
Nguyén tic hoat dong cta dung cu nay 1a su thay déi dién dung phu thudc vao su thay
d6i muc nudc. Bo role bién dién trd cia cdc cam bién 2, 3, 4 thanh tin hiéu dién . D€ do
muc nudc hodc muc diu & cac tram bom ngudi ta st dung cdc thude do muc nudc hoic
cac 6ng thiy tinh do nudc.
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Hinh 10 - 19. Céc s6 d6 do muc nudc.
a - So db cam bién dé& do muc nudc tui xa;
b- S dd tin hidu - diéu chinh myc nudc:
Ky hiéu ctia s6 dd b :1- cdp ; 2, 3, 4- cac cAm bién tuong ting véi muc nudc: trén,
dudi, " kho " ; 5 - mdy bom chim ; 6 - giéng khoan.

IL. Tin hiéu dong:

Tin hiéu dong ( role dong ) dudc dit trong phan chay 6n dinh cia dudng éng dé€ bao
tinh trang dong chdy trong 6ng. Nguyén tic hoat dong clia tin hiéu dung su can bing mo
men xodn phat sinh trong dong chit 16ng 6n dinh hoic dua vao su chénh 1éch ap luc &
hai phia ctia bd phan can cuc b dit trong phan dong chdy 6n dinh.

I1I. May do luu lugng.

Thiét bi do luu lugng cé nhiéu loai: dap tran tam gidc thanh méng, thudc do muc
nudc, ddng hd do nudc kiéu turbin, ng Ven tu ri, voi ven tu ri, ng do khuyu cong ...

1. Pong hé do nudc kiéu turbin

Dong hd do nudc kifu turbin gdbm: banh xe xodn 2 ( xem Hinh 10 - 20 ) dit ndm
ngang quay quanh mot truc, s vong quay ty 18 vdi lugng nudc chdy qua nd, khi banh xe
quay s& truyén 1én kim ddng hd do nudc 4 qua truc truyén 3. D€ biéu thi cic dic trung
thiy Iyc cta dong hd do luu téc ngudi ta dung Iuu lugng dic trung. Khi chon dong ho do
nudc dé st dung cin phéi cin cu vao nhiing cac diéu kién sau: Luu luong dinh do 1én
nhét khong 16n hon 50% Iuu ligng dic trung, phu tai sii dung 16n nhat bing 0,2 ... 0,25
luu lugng dit trung va luu lugng nhé nhét khong nhd hon 0,02 ... 0,05 lvu lugng dic
trung dé ddm bdo do nhay cia ddng hd do. Luu luong dic trung tra trong bang tra ctiu
clia ddng hd do. D& dam béo do chinh xdc cta sé lidu do, quy dinh: trude déng hé do
nudc phai ¢é mot doan éng thing bing 5 ...10 1an dudng kinh éng, phia sau dong hé cé
doan thing dai 3... 5 1an dudng kinh dng, van phai 13p xa déng hd mot doan 16n hon 0,5
m. Nhugc diém ctia dong hd do nudc kiéu nay 1a khong thé do dudc luu lugng tiic thoi.
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Hinh 10 -20. Thiét bj do luu ludng theo tdc do kifu turbin.
2. 6ng Ven tu ri:
éng Ven tu ri ( Hinh 10 -21,a ) gébm hai doan nén cut néi lai véi nhau. Ty s6 gitia
dudng kinh nhé va dudng kinh 16n thudng 13 : d/D = 0,3 ... 0,7. Luu lugng chdy qua dng
Ven tu ri dudc tinh theo cong thuic sau:

h
ch.oc.olz\/z (10-6)
Y

Trong d6: d - dudng kinh 6ng nhé, ( mm );
hp - 40 chénh 4p Iuc cda cot chat 1ong trong éng do 4p luc;
y - dung trong cta nudc, ( kg/m’ );
¢ - hé sé, 1ay bing 0,04445 khi nhiét do t = 1 ... 20°C, chét 1dng trong dng
do 4p 1a thily ngan va d tinh bidng mm, vy tinh bing kg/m’;
o.- hé s6 phu thudc ty s6 d/D, 14y nhu sau:
d/D 0,3 0,4 0,5 0,6 0,7
o 0,989 0,994 1,006 1,032 1,089

2 e p 4 . 2., 2
Ton that c0t nudc trong 6ng Ven tu ri cd thé tinh: h = 0,22 h(1- d—2) .
D

éng Ven tu ri dung dé do luu lugng trong dudng éng ¢é dudng kinh > 150 mm, éng
phai dugc 18p gitia hai doan ng thdng, doan dng thing trudc Ven tu ri dai 13 1an dudng
kinh 6ng, doan sau dai bing 5 1an dudng kinh éng.
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Hinh 10 -21. 6ng Ven tu ri.

3. Voi Ven tu ri ( xem Hinh 10 - 22).

BN .
bttt 26 okl

Voi Ven tu ri vé nguyén ly giong dng Ven tu ri chi khdc 1a dung voi s& cho chiéu dai
ngdn hon, do d6 t6n that cot nudc cling nhd hon so véi éng Ven tu ri.

Loai 6ng do va voi Ven tu ri ¢6 cac uu diém : ¢ thé dung do dudc chét 16ng ban, luu
lugng 16n, ¢d thé do dudc luu lugng tic thdi, ton thit cot nude nhé ( dudi 0,4 m ). Nhung
né cling ¢é nhude diém 1a : chiéu dai 16n ( bing 5 ... 8 14n D, voi Ven tu ri nhé hon ) va
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phai 18p bd phan do 4p bing thiy ngan & ngoai. D& rit ngdn kich thudc nha mdy, éng
Ven tu ri ¢6 thé dit trong hAm ngoai nha may.
4. Khuyu cong do nudc:

Hinh 10 - 23. So db thiét bi do nudc khuyu cong.

Tai chd uén cong 1 clia dudng dng ( xem Hinh 10 - 23 ) ta khoan mét 15 6 chd 16i va
mot 16 6 chd 16m c6 dudng kinh 10 mm va ndi ching véi thiét bi do ap luc hinh chii U
hodc mot loai ddng hd do luu lugng 1am viéc theo nguyén ly chénh léch ap luc. Dua vao
do chénh léch ap luc gitfa hai phia ta ¢6 thé tinh dugc luu lugng chdy qua éng. Téc do
nudc chdy qua dng cong c6 tri sé sao cho do chénh ap Ic & hai phia 16i va 16m khong
thap hon 10 mm thily ngan, tri s6 dé khoang 1 m/s.

Luu lugng dudc tinh theo cong thiic:

Q=3,49.MD21/%,/(S—1)Ah,(m3/s) (10-7)

Trong d6: - hé sé luu lugng, xét dén su sai khac gitia ly luan va thuc t& do luu tdc
trong 6ng khuyu khong déu;
D - dudng kinh trong ctia éng khuyu, (m );
R - ban kinh thiy luc clia 6ng khuyu, (m );
S - ty sb gitia dung trong chét 1éng do ap trong 6ng do chii U vay nudc;
Ah - d6 chénh clia cot chét 1ong trong dng hinh chi U.
Cong thic trén c6 thé tinh khi thiét bi do nudc 18p & dudng dng hut hoidc éng day.
Ngoai ra con ¢6 thé dung cong thiic tinh luu lugng sau:

Q=004430p2 [ 7% 2 (10-8)

Trong do: y - dung trong cua nudc;
o - hé sd, binh quan bing 1, néu R/D =0,95 ... 1,5.
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D6 chinh xdc cta thiét bi do khoang 5 %.

Trudc khi tinh phai dung cac thiét bi do luu lugng khac dé do céc luu lugng khac
nhau véi d6 chénh Ahva Q, sau nay khi ¢ Ahta c6 thé doc ngay ra dudc Q. Loai thiét
bi do nay hién dugc ua dung vi: gia thanh ré lai d& 14p , thuan tién lai nhay. Néu dung
cac phuong phap khéc nhu dién hodc co dé do Ah thi quan ly s& don gian di nhiéu. Khi
do dong chay nén do & bé hut hodc & kénh din. Do nudc bing hinh thiic nay ton that cot
nudc nhé va dung cu do nay ¢ thé ty lam 14y dudc. Dung trong chét 16ng do ap luc
chon tucng déi I6n, c6 thé 2,5 ... 6,0.

Chuong XI. NHA MAY CUA TRAM BOM

Nha may cta tram bom 1a noi dit cac thiét bi dong luc ( may bom, dong co ...) va cdc
trang thiét bi phu ( bom chan khong, cdc hé théng thiét bi phu co, dién ..v.v.. ) phuc vu
cho viéc bom nudc thuin 16i va an toan.
A. CAC LOAI NHA MAY BOM

Dua vao kiéu, hinh thic két cAu nha mdy, vung st dung, diéu kién dia hinh, loai
ngudn nudc ..v.v.. nha may bom dudc chia ra theo nhiéu cach:

- Theo cach 18p truc t6 mdy bom: nha mdy truc ngang hay truc ding véi dng
thao khuyu hay éng thao xo4n, loai cap xuyn hay loai giéng ...

- Theo phuong phap din nudc dén may bom: nha may c6 dng hit hay tu chdy,
loai budng khé hay budng uét, loai dng hut cong dit trong khi mong nha mdy ...

- Theo cao trinh dit may bom so vdi muc nudc ¢ ngudn: nha may véi may bom
dit cao hon hay thap hon muc nudc muc nudec nguodn.

- Theo hinh thic két cAu phan trén va phin dudi nha mdy: nha may két ciu phan
trén cao, nha mdy c6 két cdu phan trén thip, nha may hd, nha may c6 phan dudi dang
khdi, nha may budng kho hay budng udt.

- Theo gidi phdp b tri cong trinh chinh: Nha mdy tich riéng hay bé tri két hop
v6i clia 14y nudc hodc vdi cong trinh thdo.

Déi véi tram bom phuc vu néng nghiép viéc phan loai nha mdy bom thudng theo
diéu kién cdu tao . Nha mdy ctia tram bom dit ¢ dinh chia ba loai (Hinh 11 -1 ):
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Hinh 11 - 1. Cac loai nha may bom.

a - nha may 16 thién mdng tach; & - nha may kiu budng; b - nha may khéi tang; - tram
bom thuyén; 1,4 - éng hit, éng ddy; 2- gian mdy; 3- ciu truc dam treo; 5- t0 may bom;
6- budong nha may bom; 7- gian phy; 8,12- can truc chif mon va cau truc cau; 9- tram
bién 4p; 10,11- kénh thio, kénh dan; 13- tréng bao vé ca; 14- cau ndi;15-néi ciu.

Nha mady 16 thién, mong tach : gian may va mdy bom chinh dit trén mit dat da san Gi
mit biang ( xem Hinh 11 - 1,a) mdng tach rdi véi mong nha may;

Nha may kiu budng ( hay goi la niia dudi dét ): mdy bom chinh dit é budng thip
hon mit dét san i, thudng ndm dudi muc nudc trong kénh din ( xem Hinh 11 - 1,8 );

Nha may khéi ting: budng dudi nudc cé dang khéi, phin din hodc dng hut cong clia
may bom dit trong khdi bé tong méng nha may ( xem Hinh 11 - 1,b);

Ngoai nhiing nha may bom dit ¢d dinh, trong noéng nghiép con c¢é nhiing loai tram
bom di dong, trong do nha may cung la tram, co dac thu riéng ( Hinh 11 -1, va 11 -2):

—I—1 ~ 6 L
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Hinh 11 - 2. Céc so db tram bom di dong.
a - tram bom bé: 1- phao; 2- v4 t6 mdy bom; 3- boong.
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& - tram bom trén xe: 1- éng hut; 2- thung xe; 3- van dng déy; 4- dAm chia;53,8-
thung du va nhién liéu, nudc; 6- dong co diedel; bom li tam.

Tram bom ndi ( Hinh 11 - 1, ): t6 mdy bom chinh dit trén thuyén ( tau ) riéng hosc
mdy bom chinh dit trén bé ndi hay cu ndi ( Hinh 11 -2, a);

Tram bom dit trén xe ( Hinh 11 - 2,8 ): may bom chinh dugc I3p trén khung treo trén
may kéo, c6 thé di dong doc ngudn nude dé hit nudc;

Tram bom trén rdy, bé déc ( Hinh 8 - 9 ): t3 mdy bom dudc kéo doc theo ray dé dng
hut dit ngap dudi muc nude ngudn khi muc nude ngudn giao dong 1én xudng nhiéu.

Sau day trinh bay nhiing nguyén ly b6 tri va thiét ké co ban cla cdc loai nha may
bom di dé cap dén & trén.

B. NHA MAY BOM KHOI TANG

Nha mdy bom khéi ting c6 dic di€m 1a st dung bé tong lién khéi, trong dé éng hut
va khéi méng dugc do bé tong thanh khéi 16n, nhé vy ma nha may ddm béo khong bi
truot hodc bi day ndi ..v.v... Nha mdy nay thudng dudc st dung déi véi tram bom trung
binh, 16n va rat 16n véi cac loai mdy bom li tim truc ding ( Hinh 11 - 5 ); mdy bom
truc, canh chéo truc ding ( Hinh 11 - 3 ) va truc ngang loai vua va Ién ( Hinh 11 - 4 ).
Luu lugng méi may bom tui 0,5 dén hang chuc m?/s, thudng dung vdi mdy boém c6 luu
lugng 16n hon 2 m¥/s va 14y nudc tif cac ngudn nude hd, giao dong muc nudc bat ky.
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Hinh 11 - 3. Nha mdy bom khéi ting véi may bom hudng truc truc ding.
a - 6ng hut kiéu budng; & - nha may két hop véi bé thao; b - nha may toan khdi.
1- ctfa 14y nudc clia nha mdy; 2- ngudn nudc; 3,12- can tryc chii mén va ciu tryc ciu;
4- gian may; 5- cAu truc ddm; 6- gian phu; 7- dng day; 8- dong co dién; 9 - mdy bom
truc; 10- budng may bom; 11- budng hit ( hay éng hut ); 13- kénh thao; 14- cau 6t6.

Hinh 11 - 3 trinh bay mét sé cach b6 tri nha mdy bom khdi tang dung véi may bom
hudng truc truc ding vdi cac loai éng hut kiéu budng ( hinh a ), éng hut khuyu cong
(xem hinh & va b ), éng déy loai xi phong va nha may lién khéi véi bé xa (hinh & ), hinh
b 1a mot dang d6 toan khdi phin mdng va ca thdn mdy bom. Phan trén clia nha may bd
tri gian may chinh va cac phong phu vé dién, cdc can truc thao tac van thugng ha luu.

Hinh 11 - 4 trinh bay mét sd cach bé tri nha mdy bom khéi tang dung véi cdc t6 may
bom huidng tryc truc ngang loai viia va Ién. Dic tinh cta loai truc ngang 1a dong co dién
dit & phan san kho, ngay trén éng hut khuyu cong ( hinh a va § ), riéng hinh b ¢é dang
dic biét: dong co dién dit trong budng kho dudi muc nude, con phan din nudc vao mdy
bom gdm hai hanh lang d6i xiing hai phia clia dong co dién, gidi phap nay cho phép rut
ngén chiéu sau khéi dudi nudc nhung lam ting bé rong khdi dudi nudc.
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Hinh 11 - 4. B tri nha bom khdi tdng v6i mdy bom hudng truc truc ngang.
1- ngudn nudc; 2 - phan ctia 14y nudc cia nha may ; 3,5,19 - cac can truc: cAu tryc ciu
va cn tryc 0td ; 4- gian mdy ; 6- dudng tai dién; 7- mdy bién ap chinh; 8- thiét bi phan
phdi dién ; 9,14,18- c4c ctia van: van cung, van dia, van stia chiia - sy cd; 10- may tdi;
11- kénh thdo; 12- ranh van sifa chiia; 13- dung tich diéu tiét; 15- to may bom; 16- ong

hit khuyu cong; 17- mdy don rac; 20- cau 6 to.
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Hinh 11 - 5. B tri nha may bom khéi ting vdi bom li tm tryc ding.
a, 8, b - xay dung trén nén: dit chat (1dn < 5 cm ), nén dat yéu (1in > 5 cm ), nén da
( khi muic nudc ngudn giao dong 16n ); 1- nguén nudc; 2- phan ldy nudc clia nha may;
3,5- cau truc chii mon va cau truc cau; 4- gian may; 6- phong phu; 7- niia ting cép; 8-
ong ddy; 9- van dia; 10- dong co dién; 11,14- may bom li tAm va " may bom bé sung";
12- éng hut khuyu cong; 13- tram may bién ap.

Hinh 11 - 5 bi€u thi mot s6 so dd bé tri nha mdy bom li tAm truc ding khéi tang tuy
thudc vao diéu kién tu nhién ndi dit nha mdy. Hinh 11 - 5,a dic trung cho loai gian mdy
cao bén canh 13 tram phan phdi dién va nhiing phong phuy khac.Mdy bom chinh va éng
hit duge do lién khéi trong méng . Doan trén clia duong éng ddy lam bing thép khong
¢6 khdp co gidn nhiét do. Két cu don gian nay chi duge dung khi chénh léch d¢ lun
gitia nha mdy va éng <2 ... 5 cm, thudng dung khi nén chit it nén dudc ( mé dun bién
dang khong nhé hon 500 kg/cm? ), doan dau éng ddy dit trén nén dit nguyén dang.

So d6 Hinh 11 - 5,5 phtic tap hon so d6 a. Dong co dién chinh dudc dit trén san ting
gitia ndm dudi muc nudc 16n nhat, c¢é dit khdp nhiét dd ¢ doan ra 6ng day. Khéi lugng
két cau giéng khdp nhiét do va khéi mé néo kha 16n gin bang khéi ludng phan dudi cla
nha mdy. May bién 4p dong luc dit canh phong phan phdi dién c¢d tac dung gfam bét
chiéu dai duong dan dién ( cdp , ciu thanh gép ). Nén giéng can phai dit trén nén dat
nguyén dang. Nhudc diém clia so dd nay 1a phai dung hai khdp bién dang ( gitfa giéng
va nha mdy véi md néo ), trong diéu kién bién dang 16n sé khong bao vé dudc khdp
nhiét d6 ngdp nudc ngam, rat khé van hanh két cdu dich chuyén clia khdp nhiét & giéng
sau khi thiéu thiét bi nang tai trong.
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S d6 Hinh 11 - 5,b ¢6 tinh dic biét 1a ¢ thém céc t6 "mdy bom bd sung" 14 doc
budng bom chinh, gian may dit dudi muc nudc hd, va phan ra cla éng ddy 10 trén mit
dat. Uu diém chinh clia so dd nay 1a két cdu doan ra éng ddy don gian: khdp co gidn
nhiét do ¢ thé dit cao hon mit dit mic diu diéu d6 l1am ting chiéu dai éng ddy va tén
ning lugng. Nhugc diém 16n cda né 1a khi x4y ra su ¢d, nhan vién khé thoét than. Doi
khi lic giao dong muc nudc nhd hon 10 m dong co dién chinh cao hon cao trinh khong
ngap lam ting chiéu dai truc t6 may.

Sau day chung ta nghién ciu chi tiét hon vé thanh phan nha may.

I. Phan dudi nue ciia nha may bom khéi tang

Phén dudi cia nha mdy bom khdi ting c6 két ciu dang khdi 16n, ké tii san dong co
tré xudng ddy méng nha mdy. Phan nay gém phén ctia 14y nudc, dng hit, budng dit
mdy bom chinh, dng ddy va céc van, hé théng thdo nudc tham nudc thdo ...

1. 6ng hiit ctia nha mdy bom khéi ting

éng hut trong nha may bom khéi tang 1a bd phan hudng dong nudc vao mdy bom
mot cach déu din gidm ton thit cot nudc. Ngusi ta d6 bé tong éng hit trong khdi bé
tong méng nha mdy theo hinh dang thuan dong bing cach thay d6i dan téc do chiy
trong ng hut. Thong qua nhiing két qua thi nghiém d€ xac dinh kich thudc va dua ra ba
dang: dng hut loai budng, hai dang dng hiit loai khuyu cong. Kich thudc 6ng hut do nha
may ché tao bom cung c4p hodc néu chua c6 ta c6 thé tham khio so bo theo Hinh 11 - 6
trang sau. D& gidm ton that dong chdy qua ng hut ta ting kich thudc ctia né nhung lai
tang kich thudc khéi méng nha may, lam ting gia thanh xay dung va phi quan ly. Do
vy can phai thiét ké hinh dang va kich thudc 6ng hut hop ly va dung vifa xi ming sé
hiéu cao trat bé mit hay lat thép mit trong 6ng hut dé giam stic khang thiy lyc ting hiéu
suat dng hut, dong thdi giam khdi lugng cong trinh.

Theo tai liéu thi nghiém 6ng hut do Lién X6 cii cung cép, ta c6 ba loai sau:

- Loai éng hut ki€u budng ( hay loai éng hut thdng hinh chd nhat ) hinh 11 - 6,a,
loai nay c6 cdu tao don gian, dung cho mdy bom hudng truc truc ding c¢é Iuu lugng
khong 16n va dudng kinh BXCT nhé hon 87 cm. Hé sé sic can clia dudng ong véi
budng 1a £ = 0,6.

- Loai 6ng hut khuyu cong ¢6 chiéu cao 16n chiéu rong nhé ( Hinh 11 - 6,5 ).
Loai nay dung cho mdy bom li tdm va hudng truc ¢6 luu lugng tucng déi 16n. Do dang
cong nén ton tht cot nudc nhd hon loai budng. Vi cot nuidec do may bom tao ra khong
cao ma luu lugng lai I6n, hé s stic can gidm nhé (€ = 0,5 ) do d6 loai nay tiét kiem
dang k& vé ning lugng bom va lam ting hiéu sudt cla tram .

- Loai 6ng hut khuyu cong c¢6 chiéu cao nhé nhung chiéu rong ting ( H 11 - 6,b)
Loai nay dung khi cao trinh dit may bom dit thap hon ddy budng nhan nudc.
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Hinh 11 - 6. Hinh dang va kich thudc dng hit clia nha may khdi ting.

a - 6ng hut kiéu budng ; & - éng hut khuyu cong cao; b- éng hit khuyu cong thép.

2. Phén cifa liy nude ciia nha may bom khdi ting.

Phan ctia 1ay nudc cia nha may bom khéi tang ( va  mot sé nha may loai budng )
dudc xay lién v6i nha mdy nhim dim bao 14y di nudc, ngin chin vat ndi va ca vao
may bom, ¢6 kha ning ngit dong nudc dé tién hanh siia chia, gidm ton thit cot nudc va
phan bd van téc déu din & ciia vao 6ng hut.

Két cAu phan cifa ldy nudc cia nha may loai khéi tang va loai budng phu thudc vao
luu lugng cla mdy bom chinh va diéu kién ldy nudc ( bién do muc nudc, mic do dong
rdc ctia ngudn nudc ... ): Khi do sau nudc trong kénh < 2,5 m nén dung ctia liy nudc don
gian gdm ludi chin rdc dit nghiéng don rac bing tay, dung may dong md van siia chiia
bing may nang vit ( xem Hinh 11 - 7,a ). Khi tram bom ¢4 luu lugng < 4 m¥/s, 14y nudc
tti ngudn nude tuong déi sach c6 thé dung cifa 14y nudc hai ranh két hop cho ciia van va
1udi chin rac va don rac bing cao co khi dit trén cau truc chii moén ( Hinh 11 - 7,8 ). Khi
tram bom ¢4 luu lugng 16n hon 4 m?/s dung ctia 14y nudc vdi hai ranh van riéng cho ctia
van va cho ludi chén rac ( Hinh 11 - 7,b ) hodc ludi nghiéng khong ranh 1am sach bing
may don rac ty di dong (Hinh 11 - 7, 1 ,@).Uu diém cta hai loai sau 1a :
khi tdc do dong chdy trong ctia 1y nudc dat dén 1,5 m/s van khong phat sinh nudc xody.
Khi nudc ngudn cé do duc 16n nén dung cta 1y nudc xi phong vi loai nay khong can
phai dit van stfa chiia, tuy nhién gid thanh x4y dung va chi phi van hanh 16n.
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Hinh 11 - 7. Céc so do phan ldy nudc clia nha mdy khdi ting va budng.a,d - véi
tiét dién 16 1ay nudc < 4 m?; b, ,0 - tiét dién > 4 m*; 1- ngudn nudc; 2- ludi chin rac; 3-
tuong nguc; 4,13- cac ranh cta van slia chifa va ranh ludi chin rac; 5- dng hit; 6- may
nang kiéu vit; 7- gian mdy; 8- xe chuyén rc; 9- ciu truc chi mén; 10- may don rac; 11-
dam cdp ; 12- noi dudng ho van siia chiia.

Rénh van c6 thé dit thép din hudng hoidc khong ¢ thép din hudng. Khi trong nudc
c6 vat ndi 16n can phai dit tudng nguc, viéc chon cao trinh tudng nguc can diam bio
khong sinh phéu xody & mép dudi cia tusng, mudn vay nén dit mép dudi cla tudng
nguc thap hon muc nudc nhé nhit khong nhé hon 0,5 m.

Hinh dang phan vao ctia 1y nudc va mép lugn cia tru van chi ddn nhu & hinh 11 - 8.
DAu vao ciia try can c6 dang tron hodc ellipse. Khi hudng nudc vao xién géc can ting
chiéu dai tru va lam khong déi xiing dé cho dong chiy vao ludi chin rac va 15 vao éng
hut déu din.
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Hinh 11 - 8. S6 db phan vao clia ctia 14y nudc nha may khdi tang va budng.
a - tudng nguc va trdn éng hit; 8,b - tru thdng va tru xién; - tudng nguc 1; 1,5 - tudng
nguc thi nhat va thi hai; 2- try; 3,4,6 - cdc ranh lan lugt clia: may don rac,ludi chin rac,
van stia chifa; 7- trdn 6ng hut ctia may bom.

3. Tang du6i ciia nha may bom khéi tang.

Tang dudi ctia nha mdy bom khdi ting tinh tii san dit dong co chinh tré xudng,
thudng dit cac éng hut, éng day va cdc thiét bi phu thiy luc khac. Céc diéu kién 4nh
hudng dén kich thudc ting dudi nha mdy la: luu lugng mdy bom, loai va két cdu kich
thudc mdy bom, giao dong muc nudc va chiéu sdu nude & bé hut, do viing chic cta nha
may, cach thdo 1dp thiét bi, vat liéu xay dung va bién phép thi cong ...

a. B6 tri va kich thude khdi méng:

Khéi mong clia nha may bom khéi tang dudc do bé tong lién khdi. Khi nén la dat
dudi khéi mong can mot s 16p cdu tao sau day: 16p sat ddy mong 1a 16p nhua dudng day
2 ... 3 cm ¢6 1udi thép véi dudng kinh @ =5 ... 6 mm, dit cach nhau 20 ... 30 mm dé gitt
cho nhua khéi bi chay; dudi 16p nhua dudng 1a I6p bé tong tho sd hidu 40 ... 60 * day 15

.. 20 cm; dudi cung 1a 16p séi hodic da dim day 5 ... 10 cm va san bing mat. Khi nén
yéu phai tinh toan gia c6 nén bing c4c bién phdp: nén cao, tha giéng chim ..v.v... Trong
khéi méng bd tri dudng ham tap trung nudc 4 ( xem Hinh 11 - 9 ) tf 6ng hit khi stia
chiia va nudc thdm ti san bom chay xuéng ( xem lai Hé thdng tiéu nudc trong nha may
chuong X ), dudng hdm c6 cao trinh ddy thap hon ddy ong hit t 10 ... 20 cm va co
dudng éng 3 ndi véi éng hit Kich thude ngang cta dudng ham téi thiéu 1,8 x 0,8 m dé
dam bao di lai khi stia chifa cdc thiét bi dudi dusng him. Doc dudng him c6 ranh tap
trung nudc vé hd bom tiéu nudc trong nha may, dé doc ranh ldy ti 1/500 ... 1/1000.
Kich thudc khéi méng ( xem Hinh 11 - 9 ) tinh theo cong thic:

hm=h1+hz,(m) (I1-1)

Trong dé: hq 1a chiéu day tim day nhé nhét, xdc dinh dya vao tinh todn can bing

tinh. Trudng hop so bo 1ay ti 0,8 ... 1,2 m;

ho 14 chiéu cao tif ddy dudng hdm dén san bom, né bing chiéu cao dng hut
h, cong véi h, chiéu cao éng hiit h, tra dugc, con chiéu cao hg 12 do chénh gilia ddy dng
hut 2 va ddy duong hdm 4 d€ dam bio thdo tu chiy ti dng hit ra dudng him thudng 1dy
hg=0,2..03m= hp =h,+hg.

D06 cao méng hy co quan hé vdi cao trinh ddt may bom nhu: hp = vgm — h3, Vi
h3 1a do chénh gilia gilia cao trinh dit m4y bom va cao trinh san bom, thudng so bo ldy

h3=0,6 ... 0,8 m, 14y chinh xdc tif tai liéu may bom.
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Hinh 11 - 9. So db xé4c dinh kich thudc nha may bom khéi tang.
a - mit cit ngang nha may ; b - mit cit doc nha mdy.

b. Bé tri va kich thude gian may bom.

Gian mdy bom chinh 1 noi dit mdy bom chinh, dng day, thiét bi phu va bé dd dong
co dién, yéu cau phai kho rdo va sach sé va dam bao di lai van hanh. Gian may bom ¢6
thé ngin thanh tiing budng cho tiing t3 mdy bom, cling c6 thé khong xay ngin ma dé
thong gitia cac t6 mdy. Viéc xay ngin hay khong tuy thudc vao do cling cla tudng nha
mdy. Khi chiéu cao gian bom I6n hon 10 m ngudi ta thudng xay tudng ngin dé rit ngin
chiéu dai nhip didm do; cac ddm chinh cia dong co chay sudt doc nha may, giam khoi
lugng bé tong va thép dam, nhung cling lam ting chiéu dai nha may ting khéi lugng bé
tong cla gian mdy. Ngudc lai, trong két ciu khong cd tudng ngin thi chiéu dai nha may
s& gidm, nhung tudng thucng ha luu nha may sé diy hon dé d6 dim chinh cta dong co.
Vi vay loai khong c6 tudng ngin thudng dung khi chiéu cao gian may bom tii 5 ... 8 m.
Theo kinh nghiém thudng bé day tudng & thuong ha luu iy nhu sau: khi chiéu cao
tuong 4 m thi 1y & = 0,6m; khi chiéu cao tudng 6 m ldy & = 0,8 m; cao 8 m lay & =1 m.

D& chéng thim nudc vao giam may bom, khi xay dung mit ngoai tudng ta trat 16p xi
ming chdng thim cao hon muc nudc cao nhat mot doan 0,5 m, phia tudng cé dip dét
phdi quét thém hai hogc ba 16p nhua dudng va phi ngoai bing bao tai, mit trong tudng
quét voi chéng 4m.

Tu gian bom xudng dng hit va dudng ham thudng 1am cic cia lén xudng va cau
thang & vi tri thuan lgi. Ld ctia ¢6 kich thudc di cho ngudi 1én xuéng, thudng ldy dudng
kinh 0,8 m, néu 156 vuédng thi 14y 0,8 x 0,8 m. Day 15 bing bing thép tdm day 1 ... 1,5
cm, d€ chong nudc ro 1én san ta dit tim dém cao su dudi tim ndp cho kin nudc.

* Theo hinh v& 11 - 9 chiéu rong day mong dudc tinh nhu sau:

Bm=Lonh+b,(m) (11-2)
Trong do: Logh =11+ 81+b2 +05.b1;(m)
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l1, 51, b lan lugt 1a: khodng cich tii mép ngodi tudng dén miéng vao ong
hit ( thudng ldy 0,5 m ); bé day tudng trudc ( thudng ldy t1 0,6 ... 1 m ); khoang cach tu
mép tudng dén bé mdy bom dé di lai an toan ( thusng 14y 1 ... 1,2 m).
by la kich thudc ngoai cia bé d6 may bom, tra § tai liéu mdy bom.
b=b3+352+05b1;(m)
b3 1a khodng cach dé di lai khi can, thudng Idy bing 0,7 m.
5o 1a bé day tudng sau, 14y 0,6 ... 1,2 m.

Tinh theo cdng thiic trén néu khong du kich thude quan ly trong nha may thi ¢6 thé
kéo dai éng hut ra phia b& hit. Va ciing can chu y bé tri kich thudc sao cho ting may
bom va ting dong co phia trén khdp nhau d€ viée truyén trong lugng phia trén xuéng
dung dudng tdm tudng tang dudi.

* Chiéu cao toan bo ting dudi sé 1a :

Hd=hm+hgp ; (m) (11-3)
Trong d6: chiéu cao gian bom hgb =h3 +hg +hs,(m)

Cac kich thudc trén phdi tra tai liéu may bom va dua thém vao muc nudc 16n nhét &
bé hiit. Cin cii vao mdy bom da chon ta tim cao trinh dit mdy bom ( trén hinh 13 vq ) va
cao trinh trung tdm miéng ra mdy bom (v») va cin cd vao myc nudc 16n nhat iy cao
trinh san dong co cao hon muc nudc 16n nhat ( Zyay ) + d6 cao séng leo (hg| ) va mot do
an toan 0,5 m :

Vsdc = Zmax * h7 = Zmax + hs| + 05; (m)

Khi x4c dinh dudc cdc cao trinh trén chung ta sé tim ra cdc tri s6 h3, hg, hs. Trong
diéu kién muc nudc trudc tram giao dong 16n thi hs sé rat 16n va yéu cdu miéng 6ng hiit
phai ngap dudi myc nude nhé nhit mot doan ti 0,5 ... 1 m Iic ndy c6 thé phai néi thém
truc gitia may bom va dong co.

* Chiéu dai tAng dudi nha may néu cd tudng ngin:

Chiéu dai t6ng cong cua tAng dudi nha may sé do sé may bom va cach bd tri thiét bi
phu quyét dinh, thudng 14y bing chiéu dai gian x4y trén mit dit d€ bdo ddm nha may on
dinh va cdc gian dau hdi ting dudi sé dit cac thiét bi phu nhu: bom cdp nudc ky thuat,
bé loc nude, hd tiéu nude ... Do vay chiéu dai tong cong clia tAng dudi tinh nhu sau:

Lig=Ltr(n-1)+1+Dgc +bg +28t+02 ;(m) 11-4)
Trong cong thiic: n 13 s8 t6 may bom chinh;

| - chiéu dai san l4p lap, thuong ldy bidng mot gian mdy, yéu cau du kich thudc
dé dit cac b phan can stia chia;

5¢- chidu day tudng ctia gian xay trén mit dat dé dit dong co, thuong ldy 0,25 ...
0,35 m;

0,2 - hai mép thua gitfa ting dudi va tang trén cho truyén luc dung tim tang
dudi.

171

http://nuoc.com.vn



Ddc - duong kinh dong co, (m );

by - 16 di lai gitia v dong co va tudng ngin, 14y it nhat 1m khi dién ap thap va
1,5 m khi dién ap cao;

Lir =Dp + 2a4 + & 1a khoang céch gilia hai tryc t6 mdy bom, (m ), trong d¢ &

1a bé day tuong ngin 14y theo tinh toan.

Viéc xdc dinh kich thudc tAng dudi nha may bom li tAm tryc ding khéi ting cling
tuong tu, can chd y thém vé kich thudc ting thém do ¢d van éng ddy, kich thudc ban
than mdy bom ... ma may bom hudng truc va hudng chéo khong cé. Cing can chu y
ring trong thuc té thiét ké ti kich thudc t6 may cong vdi nhiing quy dinh vé khodng
cach di lai, yéu cdu vé siia chiia, vé thiét bj phu ...vv.. dit 1én gidy vé va diéu chinh cho
thich hop dé€ chon ra kich thudc nha may chid khong can phai tinh chi tiét theo cac cong
thic trén mot cach mdy moc sé lam mat can xing vé kich thudc nha may.

Vat liéu dé xay tAng may bom khéi tang thuong la bé tong cbt thép sé hiéu khong
nhé hon 150 * | dung bé tong chéng thidm tii B4 trd 1én, dé xay dung trong diéu kién
nudc ngdm c6 tinh xam thuc thi phai dung loai xi ming dic biét dé chéng xam thuc.

IL. Phan trén ciia nha may bom khdi ting va loai budng.

1. B4 tri tong thé phan trén ciia ddu mdi nha may bom

Phan trén thong thudng bao gém: gian mdy chinh, san lap rdp va cac nha phu xay
ghé sat gian mdy chinh d€ dit cac thiét bi dién ( thiét bi khéi dong, diéu khién, thiét bi
phan phdi dién ...), tram may bién ap va cdc thiét bj phu khac. Gian mdy chinh chia
dong co dién, cac ti diéu khién t6 mdy, bén trén c¢6 cu truc di dong dé€ nang ha thiét bi
ning cn ldp rap sifa chifa. Vé cdu tao, phan trén nha may 1a mot nha cong nghiép thong
thudng, k& tii cao trinh san dong co trd 1én ( xem khai quat Hinh 11 - 10 ). Tt hinh vé ta
thdy quan hé gitfa phan trén va phan dudi clia dau mdi nha may bom khdi ting, may
bom hudng chéo. Phan trén k& tii cao trinh san dong co ( v185). Gian may chinh chia
phan trén cta dong co dién, phan bao che gdm cé cac cot d5 ( hodc khung ) mai d6 dam
cdu truc va phan bao che, bén trén c¢6 b tri ciu truc 4 chay doc gian mdy, cac clia s6 va
clia ra vao ... Phia trdi gian mdy chinh 1a phan cifa 14y nudc gdm cin truc chif mon 3
thao tdc van, 1udi chén réc va thiét bj don rac. Xay ghé bén phai nha may chinh c6 gian
thiét bi phan phdi dién va diéu khién 7 va tram mdy bién dp 5 ha dién ap tii 1udi dién
va dua dién vé thiét bi phan phdi dién cia tram. Day 1a cdch bé tri dién hinh phan trén
clia ddu m&i nha mdy bom khéi tng va cta nha may kiéu budng.

a. CAu tao cdc két cdu ciia gian may chinh.

Sau day ta xem xét mot sd két ciu trong gian mdy chinh clia nha mdy bom:
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Hinh 11 - 10. B4 tri ddu mdi tram bom khdi tang.
1- van stia chifa; 2- ludi chin rac; 3- can truc chii mon vét rac bing gau ngoam; 4-
cau tryc gian mdy chinh; 5- mdy bién 4p dong luc; 6- may bom cénh chéo.

Két cdu khung, cét nha mdy:

Két ciu khung nha may gdm cdc cot dd hodc khung nha mady, 1a bo phan chiu luc
chii yéu clia phin trén nha may thudng 1a két cau bé tong cdt thép s6 hiéu cao. Khi trong
lugng ning nhat can thdo 1dp dudi 5 tin thuong ta dung cac hang cot hai bén khong co
dam ndi hai hang cot, néu trong lugng trén I6n hon 5 tan thi dung khung ciing. Kich
thudc tiét dién cot hodc khung va dién tich c6t thép trong két cdu phai dugc tinh todn
xéc dinh cuy thé. Tuy nhién qua kinh nghiém thiét ké ta c6 thé chon so bo ban dau vé tiét
dién cot hay dam, sau do tinh toan cu thé.

Cot chia lam hai phan, 14y vi tri ddm d& cau truc lam mdc: phan trén dam dd cdu truc
lam noi tua két cAu mang Iyc méi; phan dudi dam d3 cau truc chiu cdc Iyc va tai trong:
tai trong truyén tii ddm dS cdu truc truyén téi, tai trong clia két cdu mang luc mai, tai
trong cau truc va tai trong vat nang, tai trong cot ... Cot thudng cd tiét dién chif nhat:
phan trén cd tiét dién 380x400, 600x400 mm; phan dudi thudng 600 x 400, 400 x 800,
800 x 500 mm ... Khi thiét ké khung c6t cin chu y dén hinh thiic lién két gitia tuong, két
cau lién két gitta dim dé cdu truc va cot, lién két gitia dudng ray trén dim dé cau truc va
dam dg ...

Mdi nha mdy gém :

Két cdu mang luc mai ( dim hoic dan thép ), két cdu nén tua mai, két cdu bao che.
Tiét dién mai bé tong cdt thép thudng cé dang chii T hay chi nhat chiéu rong canh chi
T thudng 14y 16n hon 1/50 ... 1/60 chiéu dai cta dam, chiéu cao gitfa nhip dam thudng
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lay bang 1/10 ... 1/15 chiéu dai nhip ddm. Can chd y néu dim mai c6 nhiém vu giti dam
treo cau tryc gian may thi chon tiét dién phai 16n va chiu luc 16n hon.

Cifa s6 va cifa ra vao ciia nha may:

Vi ting trén nha mdy xay trén mit dit, dé€ nhan du dnh siang mit trdi va thong gid
thoat nhiét cho nha mdy dién tich ctfa phai chon di d€ dat nhiing yéu cdu trén. Theo
kinh nghiém & gian mdy chinh thudng 14y t6ng dién tich ctfa s6 bing 1/3 ... 1/5 va
khong nhd hon 1/8 dién tich mit san dong co. O céc gian phuy, dién tich nay c6 thé 1dy
nhd hon, thudng ldy 1/10 ... 1/12 dién tich san cta cac gian do. Trong céc gian dit ti
dién thuong chi 1am ctia s6 chiéu sang va boc 1udi thép dé ngin rin rét bo vao cac ti
dién. Chiéu rong ctia s6 thuong 1dy boi clia 500 mm: 1; 1,5; 2; 2,5; 3; 4; 6 m. Chiéu cao
clia s6 thuong 14y boi cda 600 mm: 1,2; 1,6; 2,4; 3; 3,6; 4,8 m.

Céc ctia 16n phuc vu ra vao thudng dit & tusng dau hdi thudc gian 1dp rdp dé tién
chuyén mdy mdc thiét bi tif ngoai vao nha mdy. Ciia 16n thusng ddng hang ngay. Kich
thudc cta 16n chon tuy thude kich thudc phuong tién van chuyén vao nha may va kich
thudc vat cong kénh nhét can chuyén vao gian 1dp rap va 14y khong nhd hon 2,5 m, cao
hon 3 m. Néu siia chiia mdy bién 4p trén san lp rap thi phai 1am duong ray vao nha may
va bdo ddm dudng rdy ndm ngang xuyén qua ctia 16n ma do cao san phai cao hon mit
dat san 1i.

CAu tao va tinh todn thiét ké két cdu chi tiét phan trén nha may sinh vién cin xem &
c4c tai lidu va gido trinh kién tric, két ciu ..v.v.. trong gido trinh ndy chi trinh bay mang
tinh hé thong va sé liéu dic két kinh nghiém cd lién quan truc tiép dén mén hoc ma
thoi.

b. San IiAp rap trong nha may.

San l4p rap thuong dit phia dau hdi clia gian mdy chinh, gan dudng chd vat liéu may
mdc. Yéu cu dién tich cta gian dp rap phai di d€ bé tri cac cum thiét bi dé tién hanh
13p rap, sifa chiia ( cac cum thiét bi gdm cé: mdy bién ap, cac gid dd trén va dudi cia
dong co dién, r6 to dong cd, truc, BXCT mdy bom, ndp mdy bom, & chiu lyc ... ). Ciing
c6 thé két hop bd tri mot sé cum thiét bi can siia chifa trong gian mdy chinh khi san
khéng du dién tich néu bao dam viéc stia chiia khong anh hudng x4u dén do an toan ctla
t3 may dang van hanh ( xem vi du 6 Hinh 11 - 11 ). Bé rong san 1dp rap nén Iy bing bé
rong gian may dé tan dung cAu truc gian mdy d€ nang va chuyén cac cum thiét bi, viéc
b6 tri vi tri cac cum mdy can bao ddm tdm ning nim trong ving hoat dong cta cac moc
cAu truc. Trén san gian may chinh cin bd tri cac 16 lién thong vdi tAng dudi d€ thd mdc
cAu truc kéo van va mot s thiét bi bén dudi 1én dé siia chifa.
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Hinh 11 - 11.B6 tri cdc cum thiét bi stia chifa trén san ldp rap va gian mdy.1,2-
gia d3 trén va dudi clia dong co; 3- vung dit MBA siia chiia; 4- 6 chiu luc; 5- roto dong
co dién; 6- truc; 7,8- BXCT va nip mdy bom; 9,10- ranh gidi ving 1am viéc cliamdc
chinh va mdéc phu cau truc; 11- truc dam dd cau truc; 12- 16 nang van dia; 13,14,15 -
dong co dién.

c. Cdc gian thiét bi phu phan dién

Cac gian thiét bi phu phan dién thudng dudc b tri cung ting trén vdi gian mady,
trong d6 chia cac t dién diéu khién, céc thiét bji phan phdi cung phia véi tram mdy bién
ap dé€ rut ngdn dudng day din dién va d& quan ly. Néu sé luong ti dién qud nhiéu thi
thudng céc gian thiét bi dién xay ghé sit va thong vdi gian mdy gian mdy chinh ( xem
Hinh 11 - 10  trén ), néu dién tich gian may ¢é du dé bé tri cac thiét bi dién thi dit dit
ching luén trong gian may chinh ( xem Hinh 11 - 13 ). Trudng hop khong thé bd tri céc
gian dién lién véi gian may chinh thi méi b tri ching & khu riéng tach khéi nha may,
cach b tri nay sé khong 16i vé quan ly. Cdc gian dit thiét bi dién phai ddm bio kho rdo,
thong gid tét, an toan dién, dung vat liéu chdng chdy dé xay budng .

2. Kich thuiée phan trén nha may bom

Kich thudc phan trén nha mdy phdi chon két hop chit ché véi cac budng cia tang
dudi va cd cac ciu thang 1én xudng thong thuong nhau va c¢d céc 18 truc vat dé tan dung
cdc mdc ciu truc cta gian mdy chinh.

Kich thudc bé rong gian may dua vao yéu cau di dé dit phan trén dong co dién va
cac ti diéu khién, do ludng, du khoang cich dé nhan vién di lai van hanh an toan, két
hop véi bé rong nhip cdu truc di san xuét sin d€ chon, chu y dén pham vi hoat dong cia
cac méce cAu truc d€ bdo dam ning ha vat ning ding tdm an toan. Khoang cach truc gian
dong co 14y theo cong thiic sau va can bing khoang cach truc phan dudi clia nha may:

Lir =Ddc + ba, cdc ky hiéu nhu di gidi thich & phén trudc.

Chiéu cao tang trén dudc xac dinh chi yéu theo yéu ciu nang dudc cum thiét bi cao
nhat va chuyén ching qua cac thiét bi khac dang lam viéc khong bi va cham ( chu yéu
rit BXCT + truc mdy bom hodc roto + truc dong co dién ) dong thsi rit duge 16i may
bién ap khi stia chiia MBA trén san ldp rap.

Chiéu cao tang trén phu thudc chd yéu vao cach bd tri thiét bi chinh va diéu kién
thao 1dp cac cum thiét bi tai noi dit mdy va van chuyén dén san 1p rap dé sda chia.
Yéu cdu cao trinh dim d8 cdu truc ( Vgt ) phai dii cao dé rit céc cum thiét bi cao nhat
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tai chd va ciu qua céc t6 mdy dang lam viéc khong bi va cham. Theo hinh v& 11 - 12
cao trinh vgct duge xac dinh theo cong thuc sau:
Vdet = ht+h+c+e +f,(m) 11-5)
Trong do: h¢- 12 chiéu cao phan tinh ctia dong co, (m );
h - 14 chiéu dai truc dong co, (m );
¢ - la chiéu dai day chao budc vat nang , thudng ldy 0.5 ... 0,7 m;
f - 1a khodng cach tdi thiéu tti moc ciu truc dén v gy, tra bang cau truc.
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Hinh 11 - 12. So d6 xdc dinh chiéu cao ting trén nha may.
a - cit ngang nha mdy ; b - binh dé cu tryc.

Tu cao trinh vyt va kich thudc cau truc, két cdu mdi... ta tinh dugc chiéu cao tang
trén nha may. Chu y ring cao trinh ddm cau tryc con c6 lién quan dén viéc rit 16i may
bién ap khi sia chiia MBA trong nha mdy, néu cao trinh xdc dinh theo cong thiic 11 - 5
ma khong bdo dam stfa chiia MBA thi ¢6 thé ning vge cao 1én hodc dao hd MBA &
san I4p rap dé thda man rut dudc 16i ma khong phai nang dam.

San dong co dién dic bing bé tong cot thép tai chd , chiéu day san khoang 12 ... 15
cm, cac dim dd dong co bd tri theo diéu kién cdu tao cia ting dudi . Néu budng may
bom khéng c6 tudng ngin gitia cdc may bom thi dam chinh dit trén tudng thudng ha luu
nha mdy, néu cd cac tudng ngin thi ddm chinh dit doc nha mdy gbi 1én céc tudng ngin.
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Hinh 11 - 12* C4t doc va bd tri mit bing gian dong cd nha mdy khéi tang.
1- dong co dién; 2- mdy bom chinh; 12- cdc ti dién diéu khién; 14- éng tran nudc ;15-
thiét bi phan phdi dién; 16- cac thung ddu van hanh; 17- may bom thdo nudc; giéng
nudc thao; 13- dudng ham tap trung nudc thdo va nudc thadm; 11- cau truc .

C.NHA MAY BOM KIEU BUONG.

Nha mdy bom kiu budng la nha mdy cé méng duc lién va céc t6 may bom chinh va
gian mdy ndm thap hon cao trinh mit bing san Ui cta khu nha mdy. Nha may bom kiéu
budng thusng dung cho tram bom vtia va 16n, 14y nudc tii ngudn nude hé dit trén b on
dinh khi giao dong muc nudc vudt qua kha ning hit ctia may bom. N6 thudng dugc lap
may bom li tim song hudng 16n va cac loai bom hudng truc va cac bom tryc ding. Luu
luong 16n nhét dat dudc cta kifu nha mdy ndy cd thé t6i 10 m’/s, thuong dung nha may
kiéu budng véi luu lugng may bom Q <2 m?/s.
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Nha mdy bom kiéu budng vé két cdu chia ra hai loai:

Nha mdy logi buéng khé : Mdy bom chinh dugc dit trong budng kho rdo, lién hé vdi
ngudn nudc thong qua dng hut dai khi nha may va ctia ldy nudc ding tach riéng ( xem
Hinh 8 - 2,b ; Hinh 11 - 1,8 ; Hinh 11 - 15 ) hodc ngay tti phan ctia liy nudc clia nha
may loai két hop gitia nha mdy va ctia 1y nudc ( xem Hinh 11 - 7,a, 8 ). Chiéu cao hut
nudc 6 thé bat ky ( 4m, duong hoic bing 0 ), do vy dudc dung rong ri.

Nha mdy loai buéng udt : Khéc vdi loai budng kho, é day mdy bom dudc dit chim
ngay trong nudc ( xem Hinh 11 - 13 ), dugc xay dung khi dung bom truc truc diing, do
cao ht nudc hg 4m. Trong mot sd trudng hop khi giao dong muic nude trong budng uidt

Hinh 11 -13. Nha may bom loai budng uét mdy dit chim.

qua cao, d€ & tryc trén clla may bom khong bi ngdp nudc ngudi ta xay thém ting kho
phia trén dé€ dit mdy bom, goi 1a nha mdy bom budng udt may dit 6 ting kho (hinh 8 ) .
Loai nha mdy nay dit mdy bom truc hodc li tAm c¢6 Iuu lugng nhd hon 2 m?/s va giao
déng muc nudc trung binh ( khéng qua 8 m ).

Nha may bom kiéu budng ¢ cdu tao phan trén giéng nha mdy khéi ting chi khac
nhau vé cdu tao phan dudi nudc. Sau day ta di sau nghién ciu cach bé tri va xac dinh
kich thudc budng hut ctia phin dudi nude nha may bom kiéu budng ndi chung.

I. DPiic diém va cdu tao nha may bom loai budng wét

Vé mit ciu tao, gian may bom cta nha mdy loai budng udt giong nhu ddi vdi nha
may bom khdi tang. Do vay cdc yéu cau vé b tri va xdc dinh kich thudc ting mdy bom
nay c6 thé tham khdo theo cach lam ctia nha may bom khéi ting. Can chu y thém nhiing
vén dé sau day can nghién ctu khi thiét k& nha mdy kiéu budng:

- Hién tugng phat sinh xody nudc xung quanh dng hit clia may bom, do vay can tinh
toan lua chon kich thudc va hinh dang budng hiit cho hgp 1y, nhit 1a khi bom luu lugng
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16n thi kha ning sinh xody nudc cang 16n. Do vay nén déi vdi loai budng nay chi nén
dung véi may bom ¢d luu lugng nhé hon 2 m¥/s.

- K&t cAu phan mong budng udt nhe, do vay dé chdng trugt va 1at cdn phai ting trong
lugng nha may va tinh todn kiém tra can bing lyc véi cdc t6 hop luc dic biét.

- Nha may loai budng udt, do may bom dit chim trong nudc nén viéc bao dudng tu
stia va quan ly khong thuan lgi. Vi vAy cin nghién ctiu kiém tu dinh ky khi tram khong
lam viéc.

- Nha mady loai budng uét d& thi cong nén dudc dung nhiéu, nhat 1a déi vdi tram bom
lay nudc trén kénh.

II. Nha mdy bom loai budng khé

Nha mdy bom budng kho khac vdi loai budng uét 1a may bom khong dit trong nudc
ma dit trong budng kin nudc va dam bao khé rao. Ciing nhu kiéu budng néi chung loai
nay cling ua dung véi cdc loai mdy bom c6 luu higng nhd hon 2 m¥/s.

Khi ding mdy bom truc ngang thi nha may chi cé mét tang ( Hinh 11 - 5 ) nhung
phan dudi mit dit dugc duc bing bé tong cot thép dé dii ciing va chéng thdm nudc, cach
bd tri nha mdy cling gidong nha mdy bom mdng tach trén mat dit ma ta sé hoc phan sau,
trong chuong nay.

Khi ding mdy bom truc diing nha may sé c6 hai ting: tAng trén dit dong co va thiét
bi dién con tang kho bén dudi dit may bom. Nudc tii budng hut dudc ddn dén mdy bom
bing cac dusng éng kim loai dit trong budng kho, budng khod con dit doan éng ddy va
c4c van trén 6ng ddy. Thuong duong ng 16n va thiét bi trén dng cdng kénh ( xem Hinh
11 - 14 ) ngan tré viéc di lai trong budng, do vay can xay cau cong tac trén cc duong
ong dé dam bao di lai va van hanh. Kich thudc bong kho xac dinh theo diéu kién bd tri
cdc thiét bi va dudng 6ng cling nhu theo diéu kién cao trinh dit may bom. TAm day
budng kho phai bio ddm khong thim nudc va cé bé tri ranh d€ tiéu nudc ro ri, bé day
tdm mong di bao ddm nha may 6n dinh va khong thdm nudc.

Hinh 11 - 14 1a nha mdy bom ki€u budng kho két hop véi clia 14y nude, dung may
bom song hudng truc diing. Nha mdy ndy c6 hai ting. Tang trén 14 dit dong co dién,
gian xdy ghé dau hdi trai dit cac thiét bi diéu khién va thiét bi phan phdi dién, gian 1ip
rap & dau hdi bén phéi gian dong co, trén phan clia 14y nudc dung gian kéo van 22 ¢
dit ray 23d€ moc cdu van va ludi chin réc. Tang dudi 1a budng kho dic bing bé tong
cbt thép, trong d6 bd tri t6 may bom li tim song hudng, cac van 25, cac doan éng ndi
26, doan 6ng ndi 9 ndi cac may bom lam viéc ghép song song, cd cau cong tac 2 dit
trén cdc ong d€ di lai van hanh. Trén 6ng ddy 11 dit van va éng ndi, dit trong hdm c6 15
1én xudng. Phén ctia 14y nudc 1 gdm c6 hai tAng ctia 14y nudc 24 d€ 1dy nudc khi muc
nudc nguodn giao dong 16n. Khi muc nudc ngudn giao déng qua 5 m, nha may can ndi
thém truc, 6 truc hudng 4 dit trén din san ling dé di lai va thao tc van cta éng ndi 9.
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Hinh 11 - 4. Nha may budng kho truc ding, may bom li tim song hudng.
a - cit ngang nha mdy ; b - mit bing nha may.

Hinh 11 - 15 biéu thi s6 dé bé tri nha may bom kiéu budng kho, 14y nudc tif ngudn
nam tach biét véi nha mdy, nha mdy ding mdy bom li tdm song hudng truc ngang 1.
Nha mdy mot tng , phan budng kho dd bé tong cbt thép, trong dé dit may bom va éng
hit 3 + van éng hit, ng ddy + van mot chiéu 9 + van 7, ddy budng 6 rinh thim 8. Dit
ciu cong tac 6 trén dng dé di lai. Gian may chinh thong véi mot dau hdi 1a san 13p rap
10, con dau kia thong véi cac phong phu ( nit vé sinh 14, phong tdm 15, hanh lang
thong thuong 13, kho dung cu dién 16, phong ky su trudng 20, phong cua tric ban 21,
budng MBA ty dung 19, phong diéu khién 17, phong thiét bi phan phdi 18 ). Dung san
doi 11 dé dit cap tui gian may dén cac phong thiét bi phan phdi va diéu khién ...
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Hinh 11 - 15. So d b4 tri cum nha méy bom kiéu budng kho.

I11. Hinh dang va kich thuéc phian budng hiit ciia nha may kiéu budng

Budng hut 1 noi hut nudc truc tiép ctia bom do dd yéu ciu nudc chay that 6n dinh,
khong ¢ xody nudc dé bio ddm hiéu suét ctia bom cao va trdnh xam thuc cho mdy bom

1. Cach bd tri mit biing budng huit

Tram bom viia va nhé thudng dung budng it hinh chii nhat. Muén cho cdc bom ¢
diéu kién thdy luc tot thi t6t nhdt mdi bom cé mot budng hut riéng biét, néu tram co
nhiéu mdy bom thi gilia cdc bom cé tudng ngin. Co ging nén bd tri dong chdy vao may
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cung hudng vdi dong chdy doan kénh ndi tiép vdi nd, néu khac hudng phai lam tudng
hudng dong dé€ cho dong chdy diéu hoa, gidm dén muic t6i da anh hudng clia dong xién
(Hinh 11 - 16,¢ ). D€ tranh cho khi bom nudc khong tao thanh xody va chdy quén, lam
giam hiéu sudt bom, bom dudc dit sat vao tudng sau mot khoang < 0,75 dudng kinh
miéng vao 6ng hut Dv, ddi vdi budng hit hinh tron va nifa tron khong dugc dit bom co
tryc vao ding tAm vong tron vi dé tao ra xody nudc.

Mot s6 cach bd tri khong tét nhu da chi ra ¢ Hinh 11 - 16,b.
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Hinh 11 - 16. B4 tri budng hut mdy bom.

2. P ngip nuGe trong budng hiit:

Do ngap nudc trong budng hut chia lam hai phan: phan tii ddy budng dén miéng hut
1a h, va t myc nudc dén miéng hut 1a h, ( xem Hinh 11 - 17 ):

h= hg+ ho (11-6)

Cin ct vao sd liéu thi nghiém va phan tich ly luan khi h, = 0,5.Dv thi dong chiy
phan b kha déu, néu h, = Dv thi dong chdy c¢6 xody va khi h, = 0,62.Dv 1a tot nhat. Dé
nghi dung h, = ( 0,62 ... 0,8 )Dv, véi mdy bom nhé dung gidi han trén, bom 16n dung
gidi han dudi va moi trudng hop khong dude nhd hon 0,5 m dé d& I4p rap.

Do ngap 6ng hit h, cla da sé trudng hdp dude xac dinh do yéu ciu tranh ¢é xody &
budng hit. Ddi véi bom truc ding nhd do ngap 6ng hit do yéu ciu cta viée tranh xam
thuc. Thuc ra bom bi xam thuc do nhiéu nguyén nhan chua xdc dinh hét dudc, nén trong
thuc & ta hoan toan c6 thé st dung nhiing sé liéu trén.

Khi d6 ngap dng hut hoic kich thudc budng hut khongxac dinh ding sé x4y ra nhiing
trudng hop bat thudng nhu é Hinh 11 - 17* Tu kinh nghiém cho thdy: bén




Hinh 11 - 16.Kich thudc budng hit va su phan bé dong chay khi h, thay déi

dang xody dau la do h, nhé, muén khic phuc chi cin ting h, 1a dugc. Dang xody I va Il
anh hudng khong dang k& tSi hiéu sudt cia bom, vi vay dang II dudc goi 1a mic thp
nhat cho phép t6 mdy lam viéc. Dang xody III xuat hién khi h, < ( 0,6 ... ),8 )Dv, khi d6

phai diing may. T6t nhat d6 sau h, nén lay:

ho =(1,3..1,5)Dvva>08..1,5m
Trudc miéng vao éng hut ¢ dit ludi chin rac, vi vay phai thudng xuyén vét rac dé
bao dim h, khong bi tut va thiét ké van tdc nudc qua ludi khoang tii ( 0,3 ... 0,5 ) m/s.

Hinh 11 - 17*.S6 d6 c4c dang xody 6 miéng hut.

Ciing chu y khong nén 1dy h, 16n qua vi sé ting von dau tu xay dung co ban.

(11-7)

Déi voi mdy bom loai nhé hinh dang va kich thude bé hut can c6 tf sé :‘D—zténg len ,

dudng kinh dng hut D gidm dé€ bao dam tranh xody nudc va tao bot khi. Budng huit tiéu

chudn ddi véi may bom nhé ¢6 thé tra § bang sau day:
Bdng 1§-%.Kich thudc vé hit

tidu chuan

Dudng kinh Kich thudc chinh
8ng hat (mm) [ g E G

2) Vidi ng hiit cévan ddy
65 280 150 200
80 30 200 200
100 330 259 200
120 420 330 250
150 500 420 250
FaTa'al Fda'al EnN ARN

a)

| VMNNN

A
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Khi éng hut dit ndm ngang hodc xién va miéng vao éng hut dit thing ding ( xem
Hinh 11 - 18 ) xdc dinh do ngap cia miéng dng hut ( S ) nhu sau:

Hinh 11 - 18. So d xéac dinh d6 ngap miéng 6ng hut dit diing.
$20,75.V{D -a vd 204 m (11-8)
Trong dé: V 1a van tdc trong dng hut, (m/s );
D la dudng kinh éng hut, (m );
a 1a do vuot cao clia mép trén 15 vao so véi mép trén tiét dién dusng kinh D,m.

Ngoai cong thiic ( 11 - 8 ) con c6 thé xac dinh theo kinh nghiém sau:
- Béi véi 6ng hut ndm ngang, miéng vao dit duing thi: S > (0,6 ... 0,8 ).Dv > 0,4 m
- D6i véi 6ng hut miéng vao dit ding hinh chii nhat thi S > (0,6 ... 0,8 ).hy > 0,4m
3. Xac dinh chiéu rong budng hiit

184

http://nuoc.com.vn



Chiéu rong budng hut phai di 16n d€ dong chdy khong sinh ra xody nudc . Nhiing
tram chi ¢é mot bom chiéu rong budng hut thudng ldy B = ( 2 ...2,5 )Dv va < 3Dv.
Khoang céch hai tryc dng hut Ltr khi b6 tri chung budng 1,5 Dv < Ltr < 2Dv .

4. Xdc dinh chiéu dai budng hit

Chiéu dai budng hut phdi thich ddng, qua dai sé lang phi, qua ngin nudc chdy gip
khong 16i cho lam viéc clia may bom. Thudng Iy chiéu dai L = (4 ... 5 )Dv ( xem Hinh
11-16 ). C6 thé tinh chiéu dai nhé nhat theo cong thic:

_ k@ _kQ (11-9)
B(hi1+h2) Bh
Trong dé: Q 1a Iuu lugng mdy bom, ( m’/s );

B 1a chiéu rong budng hut, (m );

Lmin =

k 12 hé sé dung lugng nudc, 14y nhu sau:
khi Q <0,5 m’/s thi k=25 ... 30
khi Q> 0,5 m’/s thi k =15 ... 20.
k 16n dung cho bom huéng truc, k nho dung cho bom li tAm.

5. Xdc dinh chiéu cao budng uét may bom dit ¢ tang kho:

Chiéu cao budng udt mdy bom dit § tang kho 14y bang chiéu caoh=h, +h, .

Trong thuc t& xay dung nha mdy bom budng uét nhan thdy ring ¢é hién tugng may
bom bi rung dong manh va phat ra tiéng on khi mdy lam viéc. Céc nha nghién cifu cho
ring sé di ¢ hién tugng nay la do thiét ké budng hit vé mit thily luic khong tot gy ra.
DE€ loai trti cac hién tudng doé cin bio dam chiy thuén, cin xay tuong hudng dong néu
dong chiy vao bi ngoic, khong nén bé tri kidu budng 14y nudc mot bén cho nhiéu may
bom ( xem Hinh 11 - 16b)

D. NHA MAY BOM KIEU MONG TACH DAT LO THIEN.

I. Piic diém va két cAu nha may bom kiéu méng tach diit 16 thién

Dic diém ndi bat cta kifu nha mdy ndy 1a hé mong cla td mdy bom chinh dit tach
riéng khéi méng nha may, hodc nén nha may chi 1a tAm bé tong rat méng lién két véi
méng may chi dé chéng nudc thdm. Ki€u nha mdy ndy chi ¢é mot ting nim trén mit dat
(xem Hinh 11 - 1,a) va (Hinh 11 - 19 ). Nha may kiéu nay thudng dung cho tram bom
nhd va trung binh véi mdy bom truc ngang c6 tong luu lugng tram dén 5 m¥/s, luu lugng
may bom nhd hon 1 m’/s. Tuy vay cling c6 mot sd tram bom vdi cot nude du, ding may
bom 16n truc ngang loai song hudng st dung ki€u nha mdy nay dat tdi luu luong 4 m’/s
mdi mdy. Do méng may dit tdch riéng vdi cdc mong nha do vay su rung dong clia mady
khong anh hudng dén mong nha may va giam khéi lugng méng nha may. Kiéu nha may
méng tach ndy c6 do cao hit nudc hg > 0 nén yéu ciu giao dong muc nudc & bé hit phai

Ly chby Mm,‘;w/f & nem baz-W
| Lqp bé-Ling Lhon 3i "cdch nhigt
gy ching Lham guét & tum
| J6-1dng t5m

| Jim bé-Lony
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Hinh 11 - 19. S0 d6 nha may bom mdng tach bom li tAm tryc ngang.
1- bé tap trung; 2- cta 14y nudc; 3- éng hut; 4,8,10- 6ng ndi; 5- méng nha may; 6- may
bom song hudng; 7- méng may bom; 9- van éng ddy; 13- cdc ray & dan cong tdc.
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ndm trong pham vi chiéu cao hut nudc dia hinh cho phép. Khi xay dung can chu y muc
nudc ngam phai thap hon nén nha may, néu phai xay & ving c6 nudc ngdm cao hon nén
nha mdy ( nhu cdc tram bom tiéu ven dé vé mua Iii ) phai xdy méng nha may lién khi
dé bao dam khong thdm nudc 1én nha may.
Viéc b tri nha may bom ndi chung va nha may bom méng tach néi riéng can phai:
- Ddm bdo chdm sdc bdo dudng va van hanh mdy mdc thuan 1¢i va an toan;
- Tao diéu kién thuan lgi cho viéc bd tri dusng 6ng trong nha may;
- Khoang céch gitfa cac mdy bom phai di rong dé viia bdo ddm cho nhan vién
van hanh di lai thuén tién, viia ddm bdo an toan ( thudng khodng cdch luu thong 1 ... 1,5
m ). Chiéu rong gian mdy nén chon két hop véi quy céch nhip cdu truc dé ting nhanh
thoi han xay lap va giam gia thanh cau tryc.
- Khi thdo bom theo chiéu doc truc dé rut truc khoang cach déi dién véi phuong
rit tryc phai 1y 16n hon chiéu dai tryc.
- B4 tri ctfa s6 phai ddm bao anh sdng va thong gié. Thudng chiéu cao tif san
may dén xa dé mai 1ay khong nhd hon 3 m. Tudng xay béing loai gach tot.
- Céc gian phu vé cd dién va san 1dp rap néu du dién tich thi nén dit trong nha
may, néu khong du thi dit § cac budng xay ghé véi gian may chinh.
Sau day 1a mot s6 so do bd tri khu nha may kiéu méng tach ( Hinh 11 - 20):

R _
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Hinh 11 - 20. So d bd tri gitfa gian mdy chinh va cdc gian phu
a, & - cac gian phu dit doc va dit mot dau gian may chinh; b - cac gian phu dit mot
dau va mot phan doc gian chinh; - cac gian phu dit tach khéi gian chinh. 1- gian mdy
chinh; 2 - gian thiét bi phan phdi; 3- san l4p rdp; 4- hanh lang néi.

S6 d6 b6 tri nhu Hinh 11 - 20,a ¢4 16i 1a gidm dudc chi phi cap dién, nhung ¢é nhudc
diém 1a vudng doan ra éng ddy. So dd Hinh 11- 20,8,b ngudc lai 1am ting chi phi cap
dong luc va cap kiém tra, khd quan sat bing mét khi t3 mdy lam viéc. Nhung lai ¢ uu
diém & chd 1a viéc 14p rap cac thiét bi phu co dién c6 thé tién hanh khi chua két thuc
viéc xay dung nha mdy chinh, giam dugc tiéng on va rung dong trong cac gian may phu.
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So d6 Hinh 11 - 20, dugc dung trong diéu kién gian mdy chinh va cdc gian may phu
khac
cao trinh nhau. Céc gian may phu dit 6 nha riéng canh nha mdy chinh va ndi véi gian
may chinh béi hanh lang ndi 4. S6 d nay c6 vu diém nhu & so dé 8,b, ngoai ra con cho
phép don gidn vé két cAu mong.

V& kiu nha mdy, tiy vao dinh hinh cda t6 may bom chinh, tiy thudc vao diéu kién
thién nhién va vat liéu xay dung ma c6 thé ¢ mot sé so dé sau:

41—~_ P TR 4

F—

=
-1
9

Hinh 11 - 21. C4c ki€u nha mdy bom mdng tach trén mit dét.

a - dung bom song hudng; & - b6 tri t6 mdy bom trong budng nhd; b - nha may dit gin
giéng bo. 1- mong nha mdy; 2- khung; 3- gian mdy; 4- ciu truc treo; 5- ranh cap;6- may
bom; 7- van; 8,9 - éng hit va éng dy; 10- giéng bo; 11- 18 14y nudc; 12- cc clia van va
thiét bi diéu khién; 13- cdc ranh clia: ludi chin réc, van siia chifa.

S6 d6 a dugc dung phd bién nhét trong tram bom tudi tiéu. Thong thudng dung céc
kéu kién bé tong cot thép da duc sin & nha mdy va céc trang thiét bi phu nhu cau truc
treo hay cau tryc cau dem dén va Ip rap tai hién trusng. So d6 & phiic tap hon so do a
mot it. Nha may dudc xay dung theo so do nay dit hon theo so dd a, nhung lai cé mot
loat uu diém : dudng éng ddy cd thé dit trong dit ma khong phai dung éng khuyu; gian
18p rap va cAu cong tac c6 thé dit cung mot cao trinh; chiéu cao phan trén thip hon. So
dd b chi dugc st dung trong trudng hop néu nén cong trinh 1a da ciing hoic dat chit nifa
cling, trong d6 hé mong c6 thé dao mai déc diing.
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Hinh 11 - 21*biéu thi viéc bé tri nha mdy bom mdng tach trén mit dat cung cip nudc
vao mang ludi kin. Chiéu dai gian mdy dudc xdc dinh bdi kich thudc ctia may bom
chinh va mdy bom ting ap ( hodic may bom "bé sung ") dit mot day va kich thude may
nén khi.( Khi sé may bom bing hodc nhiéu hon bdn may cd thé bé tri hai day. Cach bd
tri hai ddy sé rut ngdn chiéu dai nha mdy nhung lai 1am ting bé rong nha may va cau
tryc ). Trong nha mdy cin lam cAu cong tac 5 d€ di lai do dudng éng dit trén san ngin
trd. San ldp rap dit 6 mot diu nha, ddu nha d6i dién 1a cdc phong phu dit céc ti diéu
khién 11 va cac thiét bi phan phdi dién 10, phong phan phdi dit gin mdy bién ap ngoai
tréi. Phan trén bé tri cAu truc dim treo 3 dé thao tac cac thiét bi khi thdo 18p sdia chia.

I~
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Hinh 11 - 21* B4 tri tram bom modng tach trén mit dat, bom nudc vao mang 6ng kin.
1- ranh dit cap dong luc va cap kiém tra; 2- gian may; 3- cAu truc dim treo; 4- van ;5-
cau cong tdc; 6- van ngudc; 7- may bom chinh; 8- dong co dién ctia bom chinh; 9,12-
méng clia bom ting dp va ctia mdy nén khi; 10- t8 hop thiét bi phan phéi; 11-t.b.d.khién

II. C4u tao méng td may bom truc ngang.

Két cAdu mdng cla td may bom phu thudc vao kich thudc mdy. Trong nha mdy dit
trén mit dat véi t8 mdy truc ngang thudng lam mong bé tong cdt thép tach rdi méng nha
may, ddy mong mady dit sdu xudng nén va phan bé téng nho 1én cao hon mit san gian
may mot khodng ti 10 ... 15 cm. So dd Hinh 11 - 22 trinh bay cach lién két gitta mdy va
moéng may truc ngang. Mong may bom thudng cdu tao gom cd : khdi mong bé tong cot
thép, 16p thép dém cd chiéu day 5 ... 20 mm 16t dudi chan may va cac buloong néo mot
dau choén chit vao méng con ddu phia trén dung écu dé siét khi 1dp rép. Ldp thép dém
dugc dit trén mit bé tong hodc dit trén khung dudc tao ti thép chii I han vao cot thép
clia méng. Viéc st dung khung thép lam ting khdi lugng thép nhung lai ¢ tdc dung
giam ung suét cuc bd tdc dong 1én mit bé tong va lam don gidn khau ldp rap va gidm
khéi ludng 14p dit, viéc thay thé buloong néo dudc giam nhe hon.
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Hinh 11 - 22,a Ia mdng tach clia t6 mdy truc ngang bom li tim cdng xén. Hinh 11 -
22,8 1a méng clia may bom song hudng truc ngang phtic tap hon, su lién két gitia thiét bi
va mong ¢6 thé dung cho ca mdng tach hoic mong kicu budng. Déi véi loai méng kiéu
budng thi phan bé tong clia mong may dudc duc lién khéi véi méng nha, do vay cang
ting muc 6n dinh va tinh chju luc cla mong.

Déi véi bom li tam truc ding luu lugng dudi 3,5 m3/s thi than may bom cd thé dit hé
trén cac mong try, con khi luu ligng 16n hon thi cin chon mot phan hay toan b trong
khéi bé tong.

Hinh 11 - 22. Céc so dé dit t6 may bom truc ngang va mong tach.

a - khi cong sut < 1000 kW; & - khi cong suat > 1000 kW; 1- mdy bom li tam; 2- dong
cd dién; 3- mdng bé tong cbt thép; 4- bu loong ngam vao bé tong ; 5- bu loong néo;
6,7,11- cac khung clia t6 may bom, ctia dong cd dién, cia mdy bom; 8- hé clia mong; 9-
din khi; 10- thép chén; 12- ghép bu loong.
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Moéng dudi may va ddy mong can tinh véi nhiing tai trong sau: Tai trong tinh gébm
trong lugng thiét bi k& ca nudc va diu trong nd, trong ligng ban than méng va san gitia
hai ting ( néu cd ), trong ludng dng tua trén may bom, ap luc nudc 1én cifa ra ctia bom;
Tai trong dong gdm trong ludng roto + truc clia t6 may, luc nude doc truc 1én BXCT,
cdc tai trong phét sinh 6 ché do qud trinh qua do va ngdn mach cuén stator dong co dién.

I11. B§ tri va ghép ndi duong 6ng trong tram bom

1. B6 tri va ghép ndi ng hiit

Dbuodng 6ng hut dung dé 14y nudc ti cong trinh tap trung nude (b€ hut,budng hit) dén
may bom. Viéc bd tri va kich thudc gian may bom phu thudc vao so dd ghép ndi dusng
ong hut va éng ddy trong nha may. Yéu ciu co ban déi véi ng huit 1a:

- Phéi kin dé khong cho khong khi lot vao may bom, vi néu khong khi lot vao s& lam
gidm do chan khong, gay nén giam luu lugng va hiéu suét clla may bom; c6 ging giam
ton thét cot nudc trong dng hut d€ do cao hut dia hinh hg ting. Hinh 11 - 23 1a mot s6
cach bé tri va néi éng hut d€ tranh khong khi lot vao bom va gidm tdn that trén dng huit.
DE tranh cac tui khi cAn lam doan éng ndi tti miéng vao clia may bom va doan ng hut
¢6 dang hinh ndn léch véi tuyén trén cla doan ndi duge dit ndm ngang ( xem hinh ),
khoéng 1am doan 6ng ndi 16i cao, dit ddu dng hut chénh cao 1én may bom véi do doc >
0,005 dé khong khi bi thao theo dong nudc ra khdi éng hut khi diing mdy.

Hinh 11 - 23. Céch néi 6ng hiit d6i véi may bom li tam.
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- D6 sdu ngdp miéng vao éng hut phai ddm béo khong sinh xody nudc hinh phéu khi
dong chay vao may bom. Do vay ¢ chd dng hit xoay goc trudc khi vao may bom can
dit doan ndi thdng d€ dong xody bi cach li khong truc tiép vao trong bom ( xem hinh ).

Puong kinh dng hut 14y theo téc do cho phép & miéng vao ong hit V.=0,8 ... 1 m/s,

con van tdc trong éng V =1 ... 1,2 m/s. Dd ngap miéng 6ng hut h, 14y nhu da trinh bay
§ trén, d€ tranh bun cat vao mdy bom thi h, nén 1ay 0,8 Dv trd 1én. Khoang cach gitia
cac truc ng hut khi dung chung khong ngin bé hut 14y khong nhé hon 1,5Dv.
Doan éng hit gin véi bé tap trung nudc nén ¢d dai thép gidl cho khéi rung va doan éng
hit & chd xuyén qua tudng hut khong nén gin cling dé khi lin khong déu thi éng hut
khong bi tng luc do Iin tdc dong. Poan dng hut dit trén mit dit cé bé dd, khoang cach
gitia cac bé dd xdc dinh theo diéu kién lam viéc tinh. Céc chd ndi bich giia cac doan dng
khong nén dip dat vi sé lam hong buldng va khé quan ly sifa chifa.

Thong thudng khi éng hit ngén thudng mdi may bom dung riéng mot éng hiit ( xem
Hinh 11 - 24,a ), khi dudng éng hut dai va dudng kinh nhé hoidc vi xay bé tap trung
nudc qua rong co thé bé tri mot hodc hai, ba ... dng hit chung cho cdc t6 may ( xem
Hinh 24.,b,c ). S8 luong ng hut it sé gidm dudc thép va gidm kich thudc bé hut, tuy
nhién sé lam ting s6 lugng cdc van, ting ton that cot nudc va con lam ting kich thudc
mit bing nha mdy. Do vay phai qua tinh todn so sanh kinh té k§ thuat d€ chon so dd.

c) |
&) |~ 6 it 5
5 ﬁHﬁiw@g«ﬁ’
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Hinh 11 - 24. So d6 ghép dng hiit v6i may bom.
4 - dng hut; 5- dng ndi; H,, H,, H, 1a cdc may bom; 1', 2" ... cac van.

2. Ghép néi 6ng diy trong nha may bom

Thong thusng méi mdy bom ¢é mot dng hit va mot dng ddy riéng ( xem Hinh 11 -
24,ava Hinh 11 - 25,a). Tuy nhién khi dudng dng ddy ngoai nha may dai, néu dung méi
may mot 6ng ddy thi sé ting khdi luong éng hodc sé éng ddy nhiéu phai mé rong kich
thudc bé thdo, trudng hop nay cé thé ghép ng ddy theo nhém dé gidm khéi ludng 6ng
va kich thudc bé thdo ( xem Hinh 11 - 24 va 11- 25 : 8, b, ). Céc doan dng ghép ndi dit
trong nha may dé cé thé bom nudc vao bét ct dudng dng nao & ngoai nha may.

So dd hé thong van ghép ndi trén dudng 6ng phu thudc vao diéu kién lam viéc cta
tram bom va yéu cdu ky thuat cta tram bom: Céc tram bom tudi néu cho phép tam thdi
ngting riéng tiing mdy hodc ngting toan bd cic may it ngay dé siia chiia thi s d6 ghép
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ndi sé don gian, con tram bom tiéu hodc tram bom cip nudc phai hoat dong lién tuc thi
so do ghép ndi sé phtic tap hon do ting cdc thiét bi trén so do.

Pudng kinh éng ap luc ( 6ng day ) D,, xac dinh theo van tc cho phép clia dong nudc
trong ong: déi véi Dy, < 250 mm thi V,,= 1,5 ... 2 m/s; véi 6ng D, > 250 mm thi V,, =2
... 2,5 m/s. Vi van téc nudc & cla ra may bom rat 16n V. =5 ... 7 m/s, do d6 phdi ldp
thém doan 6ng mé rong dan véi géc G chop tui 8° ... 12° d€ gidm dan vén tdc.

Cach ghép ndi éng day trong nha mdy cin thda man cac diéu kién sau:

- Bao dam c6 thé siia bt ky mdy bom nao ma khong diing hay lam anh hudng
dén sy lam viéc cla cac may khéc.;

- Khi cin ¢4 thé thao 1dp nhanh céc thiét bi, di lai quan ly thiét bi d& dang;

- Bao dam cac diéu kién lam viéc clia cac mdy bom vdi cdc 6ng ddy bén ngoai.

Hinh 11 - 24 trinh bay m6t s6 s6 d6 ghép ong ap luc véi bom li tim truc diing. Trén
tuyén ong ap luc chi dit van chin dong, phia trudc van chi dit doan dng 13p rap, phan
16n céac truong hop khong ldp van ngudc vi khi ngdt su ¢d van ngudc sé sinh 4p luc nudc

Hinh 11 - 24. So d6 ghép ndi éng ddy clia tram bom li tAm truc diing.

va rat 16n trong 6ng, bom li tAm tryc diing va dong co dién clia né cho phép quay nguidc
rotor tam thoi, mac khac loai van ngudc c¢6 dudng kinh I6n hon 1 m ndi chung khong
dudc san xudt . Sau day ta phan tich mot s6 s6 dd ghép ndi trén Hinh 11 - 24:

So d6 a duge dung trong trudng hop chiéu dai cta éng ap luc ( éng ddy ) nhd. Mdi
may bom cung cip nudc vao mot dng, nghia 1a sé dng bing s6 mdy bom. So dd nay don
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gin, khong yéu cdu chuyén déi gitia cac 6ng. Van lp trén dng ddy chi lam nhiém vy
ngit mdy bom khdi duong 6ng.

Cécsodd dva duge dung khi s6 ludng té may bom 1a chin ( bdn va sau ) chiéu dai
ong tuong ddi 16n. Mot nifa sé t6 may bom nudc vao mot dudng 6ng, niia con lai bom
vao dng thi hai. Nhugc diém ctia cac so dé nay 1a luu lugng trong cc dng nhanh khong
déu nhau khi sé nhanh cung lam viéc 1a s6 1&; nhung uu diém cta céc so dé nay 1a ghép
ndi don gian hon so véi so do b.

Sa db b dugce dung khi s6 lugng t6 may 1a sé 1&, chiéu dai éng 16n. C4 hai truyén éng
dit van ngin dong nudc va cho phép mdy bom gitia ¢ thé ddi ndi qua ca hai tuyén éng
Ngudi ta bd tri thiét bi trén dng trong mot giéng riéng ngoai nha mdy. So d6 ghép ndi
nay cho ta kha ning phan bd déu luu lugng theo cdc dng khi sé t6 mdy bom cung lam
viée 1a 18 ( v6i yéu ciu td mdy gitia trong s6 céc td mdy phai lam viéc ).

Hinh 11 - 25 trinh bay céc so d6 ghép ndi éng ddy cta tram bom dung cdc t6 may
bom hudng truc va may bom li tAm truc ngang. Sau day ta cling phan tich cdc so d6 nay:

A

Hinh 11 - 25. Cac s6 d6 ghép n6i tram bom li tAm truc ngang va bom truyc.
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Trén so do a chi din cach ghép ndi don gian nhat, ding cho may bom hudng truc,
khong dit van trén dng ddy. Khi doan khuyu cong & phan ra BXCT ¢6 géc din 60° thi
ong day ndi truc tiép vao dé va tao mot gée 30° véi phucng ngang réi lip tiép doan mé
rong va ndi vdi ong ap luc. Khi doan khuyu cong & phan ra BXCT c6 géc 90° thi l4p
6ng ddy nim ngang.

Sa db & dudc ap dung rong rai G tram bom tudi véi bén t6 may bom nudc va hai éng
ap luc. Trén tuyén 6ng ap luc c6 thé ¢d hai phuong an bd tri thiét bj :

phuong an thi 1: 1an lugt dit doan 13p rép, van ngudc, van chin, doan md rong;

phuong an thi 2 : 1an lugt: doan mé rong, doan 13p rdp, van ngudc, van chin.
Viéc dit van ngudc trude van chin cho ta kha ning thay thé né ma khong phai thao
dudng dng . Van ngudc thudng it héng hon van diéu tiét. Vi kich thudc van ngudc loai
dia treo tuong déi 16n trong mot sé trudng hop riéng dé gidm bé rong nha may ngudi ta
dua nd ra ngoai nha may va dit trong giéng riéng.

S6 dd b dudc dung trong tram bom tudi véi bon mdy bom chinh va hai may bom phu
( bom ting ap ) bom nudc vao duong 6ng kin dén cac mdy tudi kiu phun mua. Cac dng
diy cta mdy bom ghép vao doan 6ng gép ap luc. Mbi nhanh éng cia t6 mdy bom dit
doan 1dp rap, van ngudc va van diéu tiét. Thuong duong kinh tuyén ap lic nhé do vay
14y big duong kinh doan ndi clia mdy bom, con dudng kinh doan gop 14y khong doi va
bing dudng kinh éng 4p luyc. Dau éng ap luc dude ndi véi thung khong khi - nude. Dé
bao dam tram bom lam viéc ty dong, ta dit dung cu do luu ludng kifu cim ting.

So d6 ... dic trung cho tram bom cdp nudc ndng thon. Bét cii mdy bom nao trong so
dd nay déu cd thé ddng vao éng chinh trai hodc phai. BSi vay khong chi dit céc van
diéu tiét trén dng ddy clia mdy bom ma con dit trén dng gép va trén cac dng chinh.

3. B6 tri 6ng ap lvc trong nha mdy bom

Trong nha may bom kiéu budng va kiéu mdng tach duong éng ¢ anh hudng 1én dén
viéc bé tri va kich thudc clia gian may. Khi dudng kinh 6ng nhé ( thusng khong qua 400
mm ) thuong dit éng trong cdc ranh dudi san may va diy ndp ranh dé di lai an toan, khi
duong kinh dng 16n hon 400 mm thi thudng dit 6ng trén san. Nhiing chd cé dit thiét bi
trén 6ng nhu van, van ngudc ... cin xay bé dé d€ ng khéi bi vong. Khi dit éng trén mit
san, viéc di lai van hanh sé gip khd khin do vay can xay ciu cong tac ( hay san ling )
trén dudng ong dé di lai, thao tac thiét bi va dit thiét bi dién ( néu dit thiét bi dién trong
nha may, xem lai cac Hinh 11 - 14,va 11 -15).

Hinh 11 - 26*trinh bay cach dit 6ng dudi san mdy. Kich thudc ranh 14y nhu sau:

h=Dng+ (0,15 ...0,3); (m); ( Dng la dusng kinh ngoai ctia éng, m )
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Hinh 11 - 26*

Khi dudng 6ng xuyén qua tudng ra ngoai nha may bom tryc ngang kiéu budng va
nha mdy mong tach mot phan nhé dudi mit dat, dé dam bdo an toan khi nhiét do thay
déi, khi lun khong déu hosdc khi c6 dong dat ( & ving ¢ cip dong dat cao ), ngudi ta
dung hinh thiic ngdm mém vao tudng ( nhu Hinh 11 - 27,a,5 ) ¢6 vong chéng ro.

Hinh 11 - 26,a 1a cdu tao cta vong chdng ro ¢ vong ép. Hinh thiic nay dudc ding
khi diéu kién lam viéc cta dudng dng & noi dat thdm nudc va dat xop. Poan dng 6 cé gd
5 dugc do bé tong chic vao tudng, dung vong ép 2 vdi cac buloong 1 dé€ diéu chinh céc
vong chéng ro nudc 4 bing cao su hodc day gai tdim nhua sao cho khong ro nudc. Vong
chdng ro ki€u trugt nay cé do déo cao, an toan va bdo dam chéng ro nudc tét.

Loai vong chdng ro khong c¢é vong ép nhu Hinh 11 - 26,8 c6 két cdu don gian hon
loai a trén. Than cda né 1a mot doan dng cé vong g 5 1am bing thép han. Bén trong
doan than dng cd dit hai vanh tua chin 7 bing day dai 300 mm. Gitia hai vanh chin dt
céc b day gai tdm nhya va d6 viia xi mdmg a mi dng va bi tum mat tic.
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Hinh 11 - 26.Két cdu ctia vong chdng ro & chd dng xuyén tudng.

Trén céc tram bom nha mdy ki€u khéi va ki€u budng, tusng cla ching dudc dd bé
tong khéi, 1dp mdy bom li tAm tryc diing va mdy bom hudng truc ( trong trudng hdp
riéng con dung ca cho may truc ngang ), chd dng xuyén tudng dung ngam cting. Thudng
dé chuyén 6ng qua tudng ta dung doan éng ndi 2 dudc d6 bé tong chon chit trong tudng
va han vong gd 1 dé giam ro nudc ( xem Hinh 11 - 26,b ), dudng éng xuyén qua tudng
c6 thé dit ngang hoic xién mot géc vdi dudng ngang.
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E. CAC LOAI NHA MAY BOM DI PONG

Nhu di trinh bay & trude, nha mdy bom loai di dong c6 cac loai: tram bom ndi ( tram
bom thuyén ) va cdc loai di dong trén dudng bd ( trén ray, trén oto ... ).

I. Tram bom thuyén

Thuc chét tram bom thuyén thudc loai nha mdy bom kifu budng kho dit trén nén
nuge. O nhiing ving ¢é mang ludi séng ngoi di lai thuan tién , myc nudc 1én xudng
thudng xuyén thi dung loai bom thuyén di chuyén trén cdc song lach d€ bom nudc tudi
cho nhiing khu tudi ven bd sé rat 16i vi von dau tu vao cac cong trinh dudng dng va cac
cong trinh dua nudc qua song, kénh muong ..v.v.. sé€ nho .

Tram bom thuyén c6 thé di chuyén bing chéo hodc dung cac phuong tién co gidi dé
kéo. V4 thuyén ¢ thé lam bing bé tong ¢t thép hodc bing thép hay bing gd, tuy nhién
nén dung lam bing thép va bé tong cdt thép bén hon va khong tham nudc, khi bom dung
dong co dién thi khong dudc lam bing v gb. Sau day gidi thidu cdu tao cia bom
thuyén. Tram bom thuyén bao gdm ciu phao néi dugc lam & dang xa lan hay tiu thuyén
dé€ neo dau canh bd song hoic trong bén nhé dé tranh séng. Luu ludng clia mdi tram
bom thuyén thudng khong qua 20 m*/s va cot nudc dudi 100 m, khi can bom Iuu lugng
16n hon thi ghép vai tram lai. May bom chinh ¢d thé dat 3,5 m*/s véi cong sudt dén 2000
kW va dugc dit ¢ khoang tAu. Phd bién nhat 1a dung phao ndi bing thép c6 mit cit
ngang chii nhat, phan trudc va phan dudi thuén ( xem Hinh 11 - 27 ). Ty sé gilia chiéu
dai L va chiéu rong B v6 thuyén khodng 6 ... 7, gitia chiéu rong B va chiéu cao H khéong
16n hon 5, chiéu dai phan thuén 14y bing 1 = 1/8 L, gdc thon trén mit bing 14y bing 6 =
14 ... 15°, géc thon ding o = 10 ... 12°, chiéu cao bo phan che mua h 14y khong qua 4
m, chiéu rong 16i di lai 14y khong nhé hon 1 m. Hé thong chiu luc 1a cdc sudn dit cach
nhau 600 mm ( & phan gitfa tau ) va 500 mm ( 6 phan thuén ). Cach b tri may bom nhu
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Hinh 11 - 27. So d6 tram bom thuyén.
1- dong co dién; 2,9- mdy bom chinh va mdy bom nudc thdm truc ngang; 3- budng 14y
nudc; 4- vo thuyén; 5- truc tdi; 6- rdy va pa ling xich; 7- phan che mua; 8- lién két cau;

10- cifa budng.

chi dan trong hinh v&. Phin cdu ndi cla thuyén lam kiéu vach déi, cac vach ngin khong
dugc thdm nudc. Céc t6 mdy bom chinh truc ngang dit trén cac khung sudn & day
thuyén. L4 14y nudc ( xem Hinh 11 - 28 ) dudc trang bi ludi chin rac va ludi ngin ca.
Dé quan tric budng 14y nudc va don sach ludi ngudi ta trang bi van ndp .

Gian may thudng cd trang bi ciu truc kifu dim hodc can truc cdu diéu khién thd
cong c6 stic nang dudi 10 tAn. D& neo budt thuyén st dung ba day cép tdi, mbi diu budc
vao cot cap. N&i phan ra éng ddy véi dudng dng ap luc dén noi tudi bang khdp ndi cau,

R I
g ey
3 57 T
)
i N
2\ \\ J
g \Y
_}B I\
T ] ST
-1~
Ji !
a

Hinh 11 - 28. C4u tao budng lay nudc clia tram bom thuyén.
a- khong ¢4 bd phan bao vé cd; § - ¢6 1udi ngin ca; 1- udi chin rac; 2- cda van; 3- vat
git; 4- ndp kin; 5- budng nhan nudc; 6- tAm chin dinh hudng; 7,9- dng ndi tiép; 8- xich;
10- 1uéi tréng ngin cé; 11- déi trong; 12- ray dinh hudng dé nang tréng; 13- day chdo.

cach ndi nhu thé cho phép tram bom dich chuyén theo phuong ding ma éng khong bi
héng ( xem céu tao khdp cau 6 Hinh 11 - 29,a,b).
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Hinh 11 - 29. Cét ngang thuyén bom va khdp cau.
a - Cit ngang thuyén bom, may bém hudng truc truc ngang va ndi véi ong ap luc.
b -C4u tao khdp nbi cau: 1,5- phan tinh va phan dong; 2- vong ép; 3- écu; 4- buloong;
6,7- vong chdng ro nudc.

Hinh 11 - 30 1a m6t cach bd tri va c4u tao khac clia tram bom thuyén véi quy mé 16n
hon, trong d6 bd tri may bom li tAm song hudng t6 mdy truc ngang, hai ddu ctia bom
thuyén bd tri cac budng thiét bj dién, may bién ap ...v.v... va lay nudc & bén hong clia
thuyén , phan trén ( phan che mua ) ¢ chiéu cao thap. Viéc lay nudc 6 hong dudc dung
v6i diéu kién do sdu mém nude cao hon mép trén ctia 14y nudc t6i thicu 0,8 m.

Hinh 11 - 30. B4 tri tram bom thuyén c6 phan trén thap.
1- phan trén; 2- ciu truc chii mén; 3- vé thuyén; 4- néi khdp cau; 6,7,11- cac budng
tuong Ung: dong cé dién, may bién 4p, cc co cdu phy; 8- gian mdy; 9- xudng co khi;
10- khoang miii; 12,13- budng dic biét d€ giti can bing va budng 14y nudc.

Do ndi clia bom thuyén, cling nhu cda céc vat thé ndi khéc, 1a kha ning can béng
dugc dudi tac dung cia hai luc: trong lugng bom thuyén va céc thiét bi trén né G dit tai
trong tam C va ap lyc ddy ndi cta nudc W ( & day W 1a thé tich nudc bi phan thuyén
bom chiém chd hay con goi 1a dung tich ddy ndi ) dit tai trong tim D ( xem Hinh 11 -
31). Trudng hon IV tiidne ( khi tai trone hd tri déi xafne ) thi diidne ndi aua diém C vaD
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Hinh 11- 31. So d6 lyc tac dung lén thuyén bom.
( goi 1a truc ndi ) 1a thing dung. Khi tai trong dit khong déi xting thi thuyén bi chong
chénh luyc ddy P = W hudng 1én trén, trong tdm tif diém D dich sang diém D' va c6 xu
hudng quay tré vé vi tri can bing ban dau. Khi 6 > 0, cip lyc trén tao mé men 6n dinh
thuyén:
M,, = Gh,, sin0 =G (1,/P - d ).sin (11-10)
0 day: I, 1a mo men quan tinh clia mit cit ngang ldy véi truc O, Tm ;
hy, 12 khoang cach tii diém C dén diém M, nghia 1 tAm nghiéng ( diém giao
ctia luc P véi truc ndi ), m;
d 1a khoang céc tii C dén D, m.

Phan tich cong thic (11 - 10 ) va Hinh 11 - 31 ¢4 thé rut ra két luan ring : Thuyén
bom s& ndi néu G = P. Khi thuyén bj chdng chénh né sé 6n dinh néu h,, > 0 va M, > 0 (
thudng hy, > 0,5 m ). Thuyén vn & trang thai nghiéng néu luc ddy P = W va qua diém
D' va C. Néu 0 > 2° thi cin phai cé nhiing khoang dic biét 6 mdi va dudi thuyén hosc &
hai man thuyén d€ diéu chinh git can biing cho thuyén.

Uu diém cilia tram bom ndi ndi chung 1a c6 thé lam viéc trong diéu kién 1dy nudc khé
khin ( giao dong muc nudc 16n hon 5 m, long khong 6n dinh, lugng bun cat hon 5 g/1),
an toan hon trong van hanh, so véi cdc tram bom tinh tai thi gid thanh cda nd ré hon,
don gian hon va xay dung nhanh hon. Tuy nhién né ¢6 nhiing nhugc diém 1a: phiic tap
trong viéc stia chiia, yéu ciu phai ting thém bién ché phu vé thiy thi, thdi han phuc vu
thap ( khoang 2,5 14n it hon tram bom tinh tai ), khéi lugng siia chiia 16n.

II. Tram bom di dong trén bo

Loai tram bom nay cé mot sé cach nhu : tram bom chay trén xe ( xem Hinh11 - 2,8)
va tram bom dit trén riy, bé déc ( xem Hinh 8 - 9 ). Thdi gian gin dy viéc tudi cho cdc
loai cay trong nhu rau xanh, cdy cong nghiép nim ven song hodc ven kénh dung tram
bom nudc di dong kha cong dung. Cdc tram bom nay dung cung cp lugng nudc khong
16n theo mua. Uu diém cta tram bom di dong la:

- Trong mot thdi gian ngdn ¢4 thé thay d6i vi tri tram bom khi muc nudc ngudn
thay déi hoic tidi luan Iuu cho céc khu tudi;

- Vao mua 1i khong phai lo cong viée théo 13p va di chuyén may bom;

- C6 thé di chuyén tii cong trinh xay dung nay dén cong trinh xay dung khéc dé
bom nudc hd méng va cdp nude cho cac khu ¢é nhu cau ( dung tram bom trén xe kéo );
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- Lam céc tram bom di dong sé gidm dugc gid thanh xay dung, chdng dua tram
vao phuc vu san xuét va tiét kiém dudc vat liéu xay dung.

Thudng cdc tram bom di dong ¢d luu lugng dudi 100 /s, cot nudc ¢ thé 16n nhd,
tram tudi phun mua ¢d ¢t nude 1én t6i 100 m. Tram bom di dong ¢ thé st dung dong
cd dién hodc dong co d6t trong. Ddi véi tram bom di dong dudng bod sti dung may kéo
dé di chuyén thoi gian khong cin bom c6 thé st dung mdy kéo vao cong viéc khéc.

Ngoai nhiing ki€u nha mdy da trinh bay & trén con cé nhiéu ki€u nha may dic biét
nhu : nha mdy bom cdp xun, nha mdy thiy dién cd turbin thuan nghich ( viia bom viia la
turbin ), nha mdy bom truc xién, nha mdy bom éng day xi phong ..v.v...
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Chuiong XII. CONG TRINH LAY NUGC VA THAO NUGC CUA TR.BOM

Cong trinh 14y nudc va thao nudc cia tram bom bao gdm: cong trinh 14y nudc, cong
trinh din nudc, bé tap trung nudc ( 14y nudc ti kénh ), dng day, bé thdo.

A. CONG TRINH LAY NUGC ( CUA LAY NUGC )

Nhiém vu ctia cong trinh 14y nudc 1a bdo dam ldy nudc tii ngudn cho phu hop véi
biéu dd dung nudc va khong cho bun cat, rac ndi tréi vao nha may bom, ngoai ra con
bao dam chu dong ngling dong nudc tiing phan hoic toan bd trong thdi gian tu sifa, nao
vét hodc cd su cb bét thuong.

C6 nhiéu cach phan loai cong trinh 14y nudc nhu sau:

- Phén loai theo muc dich sti dung: cong trinh 14y nudc tudi, cong trinh iy nudc
cho tram bom tiéu, cong trinh 14y nudc dé€ cdp nudc cho nong thon, cong trinh 1dy nudc
cho cong nghiép ..vv.. Cong trinh 1dy nudc cho tudi lam viéc theo mua - thoi ky tudi.
Cong trinh 14y nudc dé tiéu c6 dic diém 1a thdo tu chdy ti mang 1udi tiéu. Cong trinh
14y nuidc cho tram bom phuc vu nong thon va cong nghiép yéu cau chat lugng nudc sach
va lam viéc lién tyc trong ca nim;

- Phan loai cong trinh 1y nudc theo ngudn nudc: cong trinh 1dy nudc i song,
cong trinh 14y nudc ti hd, cong trinh 1y nudc tui kénh ;

- Phan loai theo dic diém x4y dung cong trinh 14y nudc: cong trinh 14y nudc két
hop v6i nha mdy, cong trinh 14y nudc tach riéng nha may;

- Phan loai theo dic tinh di dong hodc tinh tai cta céng trinh: cong trinh 14y
nudc tinh tai, cong trinh ldy nudc di dong ( bom thuyén, bom trén xe ... );

- Phan loai theo quan hé gitia cong trinh 14y nudc va giao dong muc nudc: cong
trinh 14y nudc ngap, cong trinh 1dy nudc nifa ngap, cong trinh 1y nudc khong ngap ;

- Phan loai theo cach b tri tudng quan véi ngudn nudc: cong trinh 1y nudc 1ong
song ( dit & 10ng song hodc dit truc tiép & hd tu nhién, hd nhan tao ), cong trinh 1dy
nudc bd, cong trinh 14y nudc héd dao ( gau ).

Khi chon vi tri cong trinh iy nudc can phai tinh dén nhiing yéu cau sau:

+ S6 lugng va chat lugng nudc trong ngudn phai théa man yéu ciu dung nudc;

+ B tri cong trinh 14y nudc khong lam trd ngai dén cac nganh dung nudc khac,
khong mau thuan vdi ké hoach dung nudc téng hop trong tuong lai;

+ Can bd tri gan noi dung nudc.

Cong trinh 14y nudc 1a thanh phan quan trong ctla tram bom, béi vay thanh phan, két
cAu va vi tri dit cia cdc thanh phan can phai thong qua so sanh kinh té - k§ thuat mot sé
phuong an hop 1y ¢ xét dén diéu kién ty nhién va diéu kién khai thac cac cong trinh
tuong ty va st dung tuong lai clia ngudn dé chon. Céach phan loai cong trinh 14y nudc bo
va l4y nudc 10ng song thuong dudc dung phd bién nhat.

I. Cong trinh liy nudc ti song
Viéc xay dung cong trinh 14y nudc tii song trude hét khong dudc 1am thay doi mot cach
cin ban ché do ngudn nudc ma phai ddm bao cho dong chdy thuan dong. Cac cong trinh
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xay dung bén bo hoic gitfa 1ong song khong dudc lam hep qua 15 ... 20% tiét dién udt
clia song dé bao dam tau thuyén di lai binh thudng.

Khi dao pha b song d€ xay dung cong trinh phai tinh todn chinh tri dong song, lam
cho ché d6 thiy luc & chd 14y nudc dugc tét hon, tiét dién va dong chdy trong 10ng song
dién bién mot cach déu din.

Luu ligng Iy tui song khi khong cé cong trinh diéu tiét dong chdy phai it hon i 20
... 25% luu lugng kiét ciia song. Dong chdy vao cta ldy nudc lam véi hudng dong chay
séng mot goc o < 90° thudng 25 ... 30°, cing 1dm mdi 1dy 90° ( xem Hinh 12 - 1).

Hinh 12 - 1. B4 tri binh dd tuyén cong trinh 14y nudc bg.
Vi tri cong trinh l4y nudc nén bé tri § bd 16m, tai 1/3 phia dudi cia cung cong hoic

cung 14m b tri trén doan song thdng. Cong trinh 14y nudc bé tri trén nhiing doan song
on dinh yéu cau khong c6 hién tugng 1ing dong bun cat lam 14p ctia 14y nudc. Tuyét ddi
khong b tri cong trinh 14y nudc  bai cat nong. DE danh gia vé on dinh 10ng song ta ¢é
thé dya vao mot thong sé khong thi nguyén ITy sau day:

_ w8 (12-1)

Hy_q).\/ﬁ' n

Trong doé: H - do sau dong chdy, (m ) ; d - do tho trung binh trdm tich long song,

(m) ; i- do déc dong chay ; ¢ - thong s6 dong rdi, theo V. N. Gon tra rop 1y nhu sau:

d.10°, m 1,5 1,3 1,2 1,0 0,8 0,6 0,4 0,2 0,1
¢ 1,0 1,04 1,18 1,29 148 1,76 2,27 395 9,75

Khi tinh toan kha ning tai cat clia kénh cin bio dam nudc trong trudc khi vao may
bom. Kinh nghiém cho thdy mét sé trudng hop néu lam ting kha ning chéng bao mon

203

http://nuoc.com.vn



céc bd phan may bom thi s& kinh té hon lam bé 1dng cat. Thudng dé han ché bun cat day
chdy vao cong trinh 14y nudc ngudi ta dit cac thiét bi tao dong chdy ngang nhan tao, con
viéc han ché bun cat 16 lling con dang gip nhiéu khd khin. Thuc té cho thdy cong viée
nao vét ctia 1y nudc va kénh din vao tram bom rét ton cong stic va tién cua.

Cong trinh 14y nudc song c6 thé chia hai loai: 14y nudc bé va 14y nudc 1ong song:

1. Céng trinh ldy nuéc bé

Cong trinh 14y nudc bd thudng gom: ctfa 1dy nudc ( giéng b 1 ) va doan ndi tiép (
bdo vé chdng x6i cit vdi bs va ké ) (xem Hinh 12- 1 vaHinh 11 - 2):

T
ol T IE
T X , . .
\f!m A e
SEEHE T
s Ea .
min g/‘ ' 7,
i
e ..;:.‘LE?—_:-: =
- Bl .
== ] 3
Jp— - 7%

//>>*7W/1 //7#71;]’/ 7
: b)

Hinh 12 - 2. So db 14y nudc bg.
a - cong trinh 14y nudc tach biét véi nha may;
b - cong trinh 14y nudc két hop véi nha may.
1- giéng bd, 2- nha mdy ; 3- dng hut; 6- tang 1y nudc trén.

Véi tram bom loai nhé va trung binh trang bi mdy bom li tAm truc ngang c6 hg > 0 va
bién dé giao dong muc nudc khong qua 10 m thi cifa 1dy nudc thudng diing tach roi khoi
nha may ( Hinh 12 - 2,a ). Khi trang bi may bom li tAm va hudng truc truc ding (va doéi
khi ¢4 bom truc ngang c6 hg nhd ) bién do giao dong muc nudc trong séng 16n hon 10 m
ma nén nha mdy on dinh thi chon ki€u cong trinh 14y nudc bo két hop véi nha may la
hop ly (Hinh 12 -2,b).

Nudc tii song qua ctia vao dé vao giéng bd. Thudng khi giao dong muc nudc 16n, dé
lay nudc trong ngudi ta b tri nhiéu tdng clia & cac cao trinh. Viéc chi dit mot tang chi
dung khi nudc song tuong ddi sach. Trén cdc ca cua ting 1y nudc déu dit ludi chin
rc, van trugt phing hodc van diéu tiét.

Dién tich 15 vao ctia 1y nudc 14y theo cong thiic sau:

o = 125.K. 2K (12-2)

\Y
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Trong dé: o - dién tich toan phan cia 15 ctia, ( m*); Qtk - Ivu lugng thiét ké clia mot
clia, (m’/s ) ; v - van tdc cho phép qua 16, ( m/s ); K - hé s co hep do idi, (K >1).

Vian tdc cho phép 6 16 vao giéng bs , néu khong tinh dén yéu ciu bao vé cd va déi
v6i diéu kién ldy nudc trung binh va khé thi v = 0,2 ... 0,6 m/s; con ddi véi ngudn co
yéu cau bdo vé ca thi ldy v theo quy dinh ctia thiét bi bdo vé ca.

Chiéu cao clia ngudng 15 14y nudc thip nhét phai dit cao hon mit dat it nhat 0,5 m dé
trdnh bun cat cudn vao ciia ldy nudc, mép trén cta 16 14y nudc trén cung phai thip hon
muc nudc thip nhit mot doan dé tranh rac va vat ndi tréi vao giéng. Van tdc dong nude
hit vao dng hit ¢6 dudng kinh miéng hit Dv, 1ay bang 0,8 ... 1 m/s, miéng vao 6ng hut
dit cach ddy ti ( 0,8 ... 1) Dv, d6 ngap miéng vao cia éng hut thing ding dudi muic
nudc nhé nhit bing 2 Dv va khong nhé hon 0,5 m. Bé rong mbi ngin budng hut 13y
trong gidi han ( 2 ... 2,5 ) Dv, thé tich nudc nhd nhat 6 ngin budng hit bing Vmin = Q.t
( trong d6 Q 1a luu luong may bom, m?/s; t = 15 ... 20 gidy ). Ciing tui diéu kién nay tinh
ra chiéu dai ngin budng hut.

Chiéu cao giéng bd phu thudc vao giao dong muc nudc trong song va dic tinh cta
d4t. D€ ngin nguia x4i ria dit nén can d€ ddy mong thip hom cao trinh x6i riia dt 2 m;
khi nén yéu cin dong cti, ddy song trong vung ctia 14y nudc can dugc gia ¢ bing da do
hodc cdc tm bé tong c6t thép. Phan trén giéng bd can nang cao hon muc nudc 16n nhét
cdng vdi chiéu cao song va khong nhé hon 0,6 m.

Khi cong trinh 14y nudc c6 nhiéu bun cat va luu lugng tram bom nhé hon 25 m*/s thi
cong trinh 14y nudc bo c6 thé bing céch 14y nudc kidu hé dao ( gau ). Gau 1a mot cai
vinh nhan tao dudc tao thanh nhd cac dé bao chia ra song ( xem Hinh 12 - 3 ).

Hinh 12 - 3. So dd 14y nudc kiéu hé dao khong ngap va ngap.

a - 1dy nudc tuyén trén; b - 14y nudc tuyén dudi khong ngap: 1- dé;
2- phan 14y nudc; 3- gau; 4 - ké chin tuyén trén.
¢ - hé dao 14y nudc ngp : 1,3 - ke tuyén trén va tuyén dudi; 2- ddy sau cuc bo;
4 - phan 14y nudc cla cong trinh.
Khi lugng bun cat day 16n dung kifu hd dao tuyén dudi , d€ ria bun cat ling dong
nén thiét ké theo kiéu ty rifa. Téc do dong chiy & hd dao nén ldy trong pham vi tti 0,05
... 0,3 m/s va khong dudc vugat qud tdc do dong chay trong song. Khi ddy séng cén c6
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do ngap 1,5 ... 2 m & giéng bd va cin tao mot dong chay tuan hoan dé tao do sdu nhan
tao thi giéng dugc lam kiéu ngap ty rida ( Hinh 12 - 3,¢ ). Chiéu rong va chiéu dai hd dao
can du thda man ling dong bun cat hoic thao vat ndi.

2. Cita ldy nuiéc long song

Cong trinh 14y nudc long song thudng gém cé nut ldy nudc dit tyc tiép trong 1ong
song, duong din kin ( tu chay hodc xi phong ) ndi nit 14y nudc véi giéng bd hodc véi bé
hé trén bo. Tu giéng bd hodic bé hd nudc sé dude dng hit vao mdy bom. Viéc xay dung
cling nhu khai thac cong trinh 14y nudc 10ng séng phic tap hon loai bé ma tinh an toan
ctia n6 lai kém hon, vi khé quan tric nut ldy nudc va dudng dan nudc dé bi dong rac. Do
vy né dudc xay dung vdi tram bom nhd va trung binh, déi khi cling xay dung déi véi
tram bom 16n khi diéu kién tu nhién khong cho phép xay dung ctia 14y nudc kiéu bd.

Hinh 12 - 4,a 1a ciia ldy midc long séng loai ngdp, loai nay nut 1y nudc luén bi ngap
dudi muc nudc song . Cua lay nudc nim cach xa nha mdy, goi 1a cifa 14y nudc 1ong song
tach riéng. Hinh 12 - 4,b 1a loai cifa ldy midc long séng khéng ngdp, nit 1ay nude va nha
may xay két hgp dit trong long song va phan ctia 14y nudc luon cao hon muc nudc 16n
nhét trong séng. Cia ldy nudc 10ng song két hop loai nay c¢é gid thanh cao, van hanh
phuic tap dic biét vao mua I0. Do vay nd it dudgc st dung.

—y-Bin-a : ' i :."‘ ,"&—’vé_&-
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Hinh 12 - 4. So db cong trinh 14y nudc 10ng song.
a - Nut 14y nudc long song ngap, kiéu tach riéng: 1 - séng; 2- nut ldy nudc ngap;
3- dng t chdy; 4- giéng bd; 5- 6ng hiit; 6- nha mdy bom.
b - Nut 14y nudc long séng khong ngap, ki€u két hop : 1- song; 2- phan ldy nudc
cta cong trinh; 3- nha mdy; 4- cdu treo; 5- dng ap luc.
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Nut 14y nudc 1a phan quan trong cta cong trinh ldy nudc song, né khong chi 1y nudc ti
s6ng ma con gia cd va bdo vé phan dudng din kin ( tu chdy hodc xi phong ). Nut 1dy
nudc chia ba loai: nut ngdp, nia ngap va nut khong ngap.

Hinh 12 - 5 trinh bay mét sé nut 14y nudc ngap:

Hinh 12 - 5. So d nut 4y nudc ngap.
a - loai bé tong cbt thép : (1- doan loe; 2- vé bétdng cdt thép, bén trong do da hoc; 3-
vat troi; 4- 1udi chdn rac ). & - dang budng xodn hd : ( 1- vat troi; 2- 16 14y nudc; 3,6- v6

bé tong va tAm; 4- khdp ndi; 5- tuyén din; 7- ndp dé d6 beé tong dudng din ).

Mép trén nut 1y nudc ngap dit dudi muc nude nhé nhit ciia séng mot doan sao cho
tranh vat troi va cham va di do ngap 1y nudc, thuong 1dy 0,5 m. Pay 1a loai ré nhét
trong cdc loai ctia 14y nudc long song, tuy vay loai 14y nudc ngap khong cé kha ning
quan tric sy lam viéc cta nd va khd 1am sach ludi chin rac. Ludi chin rac dudc cu tao
béi nhiing thanh thép dep véi khoang cdch 30 ... 100 mm, dit nghiéng mot géc 135° so
v6i hudng dong nudc chdy. Téc do dong nudc qua ludi tii 0,1 ... 0,3 m/s, khi 14y nudc ¢
yéu cau bdo vé c4 thi van tdc nudc khong 16n hon 0,25 m/s. Nut 14y nudc budng xo#n hé
(Hinh 12 - 5,8 ) bd trf phan d6i xing vdi truc cia budng nhan nudc, do viy dong chay
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trong d6 ¢6 chuyén dong quay ddm bao dong nudc chdy déu dén 1udi 14y nude.Khi luu
lugng 14y vao dudi 2 ... 3 m*/s va myc nudc séng 1én xudng dudi 3 ... 4 m thi nén bd tri
cong trinh 14y nudc long séng kiéu ngdp ( xem Hinh 12 - 4,a) .

2. Niit ldy nude nita ngip

Nt 1y nudc niia ngap ( Hinh 12 - 5*a) vé cu tao tuong tu loai ngap, nhung nut lay
nudc don gian hon va vi dinh nit cao hon muc nudc song nhé nhat do vay don rac dé
dang. Dién tich 16 nhan nudc cling tinh theo cong thic ( 12 - 2 ), tdc do nudc qua ludi
lay 0,1 ... 0,3 m/s. Nut lay nudc nay trang bi ludi chin rdc va ranh dit van sifa chifa.
Nhudc diém cia loai nut 14y nudc nay 1a gay khé khin cho tau thuyén di lai va lam thay
doi ché do dong song, kém an toan khai thac. Do vay nd it dudc st dung.
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Hinh 12 - 5% So d6 nut 14y nudc niia ngap va khong ngap.
a - Nut ldy nudc nifa ngap: 1- cii chin; 2,5- c4c ranh dit ludi chin rac va van siia chiia;
3- nut 14y nudc; 4- dng tu chdy. b - Nt 14y nudc khong ngap : 1- éng tu chiy; 2- 16

208

http://nuoc.com.vn



nhan nudc; 3- 1udi chin rdc; 4,6- gian phuc vu va cdu cong tac; 5- ciu truc;7- cau
thang
8- clia van; 9- 6ng phun; 10- da d6; 11- giéng chim.

3. Niit ldy nude khong ngip

Ciia 14y nudc kiéu 1ong séng khong ngap ( xem Hinh 12 - 5%b ) dam bao 14y nudc an
toan va khai thac thuan loi hon loai ngap. V& cdu tao nd 1a cong trinh bé tong cé hinh
luu luyén dang khéi, nhu mot tru ciu réng nho 1én khéi muc nude 16n nhat. Nhuge diém
cta loai nay 1a gia thanh ddt, bSi vay khuyén dung loai nay d6i véi tram bom trung binh
va 16n, hoidc néu khi xay dung cong trinh 14y nudc b thi diéu kién ty nhién khd lam
dugc hodc xay dung cong trinh 1ay nudc bs khong kinh té.

Cong trinh 14y nudc khong ngip dudi tac dong cia ap luc thly tinh va thly dong cé
thé khong dam bao 6n dinh. BSi vy can tinh todn trugt, 14t va ddy ndi déi véi nd. Khi
xay dung nut 14y nudc khong ngap sé gy co hep long din va din dén x4i long din. D&
bao vé long dan khdi bi x6i can dung da dé hoidc cac tAm bé tong dé gia cd long. Day
tdm méng can dit thip hon cao trinh x4i 16 mot doan 2 m. Khi nén dat yéu can phai
déng cti chin xudng nén. DE 14y nudc sach can 14y nudc nhiéu ting . Kich thudc 16 1dy
nudc cling xac dinh theo cong thiic 12 - 2 & trén, toc do dong nudc chd vao lay 0,1 ... 0,3
m/s va doi khi nhd hon. Cuia 14y nudc long song khong ngap trang bi thiét bi nang van
chuyén co khi . Khi khoang cach tif bd dén cifa 14y nudc 16n hon 200 m thi dung cau
phao, con khi khodng cach nhé hon thi xay cau dé di lai.

II. Cong trinh ldy nudc t hd chiia.

T4t ca nhiing diéu da trinh bay & phan cong trinh 14y nudc séng déu 4p dung dugc
cho cong trinh 14y nudc tui hd.

Céc hd chia nudc dung dé tudi bing bom thudng 13 cac ving triing tu nhién dudgc lgi
dung dé trii nudc hodc cac hd chiia nhan tao dudc xay dung. Khi xay dung cic cong
trinh 14y nudc cho tram bom & hd chua can nghién ctiu nhiing van dé sau:

- Théi gian bdi ldng hé chia, ché do chuyén dong cta bun cét;

- D6 giao dong clia muc nudc trong hd trong qua trinh diéu tiét ho;

- Diéu kién dia chat nhu: nén mdng, ché do bdi ling, mic do xdi 16 bo ho;
- Hudng séng va do 16n cta séng, hudng gié thdi ..

Cong trinh 14y nudc nén dit gan hé thong tudi 6 bd hoidc trén kénh din néu 6 hé chija
tinh todn dudc thdi gian bdi 1ing kéo dai va bun cat ling dong & phia nudc d6 vao ho.
Khi lugng bun cat nhiéu nén bd tri cong trinh 14y nude & gan dap. Khi muc nudc trong
hd 1én xudng nhanh nén xét bd tri cac cong trinhldy nudc ¢ ha luu dap, ddn nudc dén
nha mdy bom bing cdc dng bé tong cbt thép dit trong than dap. Cing c6 thé st dung
dudng 6ng thdo bun cat ddy clia hd chia d€ din nudc dén nha mdy , tuy nhién khi hd
chuia tién hanh thdo bun cat ddy thi tram bom phai ngting lam viéc.

II1. Céng trinh ldy nuGe trén kénh
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Cong trinh 14y nudc trén kénh thuong xay két hgp véi nha mdy. Cong trinh 14y nudc
viia 1a cong trinh tap trung nudc xay lién vdi nha mdy , cdc may bom hiit nudc bing 6ng
hut dit ngang hay thing diing tiy diéu kién cu thé. Nhiing tram bom nhd thi cong trinh
14y nudc thusng khong xay tru pin, éng hut 14y nudc thing ti bé tap trung nudc. 0 tram
bom lam viéc theo mua c6 thé thdo can kénh dan , d€ don gidn dit van & miéng vao éng
hut dé ngain dong nudc khi can slia chiia. Tri sé van tdc ctia vao ldy t 0,7 ... 1,2 m/s, toc
do qua ludi chin rac ¢ thé 14y ti 0,5 ... 0,7 m/s nhung 16n hon téc do trong kénh din
mot it. Cac mép ctia vao lam luon tron dé€ dong chdy vao thuan, mit cit ciia vao nén lam
hinh chi nhat lugn tron géc dé 1oi vé thiy luc.

Cong trinh 14y nudc trén kénh dugc trinh bay cu thé 6 muc C ( B tap trung nudc ).

B. CONG TRINH DAN NUGC TGI NHA MAY BOM

Cong trinh din nudc ti ctia 14y nudc dén nha may bom cé thé 1a dudng dan kin hoic
kénh din hd. Duong din kin thudng dudc dung din nudc ti song ¢ bai bdi rong ngap
nudc vao mua Ii va ndm trong dat yéu. Kénh din hd néu dung trong diéu kién nay sé
khong 16i vi méi dc d& bi sat 15 khi muc nudc 1én xudéng nhanh va kénh dé bi dong cat
trong qua trinh khai thac.

I. Puong dén kin.

Trong da s truong hop dudng dan kin din nudc tii clia 1y nudc long song dén giéng
bo hodc bé ling cat. Dudng din nay c6 thé 1a dudng éng din ty chiy hoic xi phong. Dé
bdo dam cép nudc an toan thi s6 lugng dusng din khong it hon hai. Pudng dan tu chay
chia ra hai loai: tu chdy khong 4p va tuy chdy cd ap:

1. Pudng din tu chay khéng ap:

Puong dan tu chdy khong ap dugc dung ddi véi luu lugng Q > 5 m’/s va giao dong
muc nude khong vudt qua 0,5 m. Mit cit ngang cta nd c6 thé hinh tron, chi nhat hoic 6
van. Dinh cta trin dng phai cao hon muc nudc trong dng khong nhé hon 0,2 m. éng co
thé 1am bing tAm 18p ghép, dng duc va dit trén nén véi d6 déc duong khong déi.

2. Puong ong tu chay c6 ap:

Puong ong ty chay c6 ap ( xem Hinh 12 - 4,a ) dudc dung véi luu lugng va giao dong
muc nudc ngudn bat ky. Mt cit ngang cia né c¢é thé hinh tron hodic chi nhat, lam bing
bé téng cdt thép, bang gang, polime ... cac dudng dng dit trong cac ranh dao va cé bién
phép thoat nudc, bién phap chdong x4i 16. Pudng dng chay dudi ndi ¢ tau thuyén qua lai
phai dit thap hon ddy tau t 0,8 ... 1,5 m; dit 6 noi khong c6 tau thuyén qua lai thi thap
hon day tau 0,5 m.

3. Puong din xi phong

Dudng din xi phong thudng 4p dung véi cong trinh din nudc quan trong khi diéu
kién dia chat va dia chat thlly vin khong 16i va cling khong kinh té cho viéc dit ng ty
chdy. Dién tich mit cit ngang dudng dan tu chdy va xi phdng xdc dinh theo két qua tinh
toan. Van téc dong chay chon dam bao tranh dong bun cat va dam bao ton thit cot nude
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1a nhé nhat thudng 14y 1 ... 2 m/s. D& kiém tra mit cit éng tu chdy khong bi bdi ling,
theo A. C. Obrazobski:
3
p<011(1- S y43 vV (12-3)

\/E goD

Trong dd: pla ham lugng bun cat cla nude song, kg/m’ , o - d tho thiy luc trung
binh clia bun cat, m/s ; v - van téc tinh todn clia dong nudc trong 6ng, m/s ; D - dudng
kinh 6ng, m ; C - hé s6 sé di ; g - gia tdc trong trudng , m/s>.

Néu thda man bt ding thiic ( 12 - 3 ) thi ¢6 thé coi ring khong 1dng dong trong éng.
DE xti ly va quan tric dong cat trong éng cti 75 ... 100 m dit mot giéng quan tric.

II. Puéng din nude hé ( kénh din ).

Loai nay thudng dung d€ din nudc tii cac ngudn nudc mit nhu séng, hd va kénh khi
diéu kién dia chét, thiy vin va dia hinh thuan lgi. Kénh din dugc st dung véi diéu kién:
c6 tinh kinh té, rut ngén chiéu dai 6ng ap luc, nudc cd it bun cat, tién hanh lam sach bun
cat trong kénh ma vin bdo dam 14y du luu lugng theo biéu dd luu lugng yéu ciu, on
dinh bd clia ngudn nudc, bién do giao dong muc nudc séng nhé va giao dong cham.
Kénh dan cd hai loai : khong tu diéu tiét va tu dieu tiét.

1. Kénh khéng tu diéu tiét

Kénh khong tu diéu tiét cé dinh kénh thap dan vé nha may va song song vdi day
kénh ( xem Hinh 12 - 6,a ). D& tranh nudc tran qua dinh kénh, & ddu kénh xay cong
trinh 14y nudc va cé clia van va § cudi kénh xay cong trinh tran nudc thiia. Cong trinh
nay can lam viéc tu dong tuan theo su lam viéc clia tram bom.

Hinh 12 - 6. So dd kénh tu va khong tu diéu tiét.
a - kénh khong tu diéu tiét ; 8 - kénh ty diéu tiét.
1- ngudn nudc; 2- kénh; 3- nha mdy bom; 4- 6ng hut; 5- tran ; 6- ctia 1y nudc;
a - a: day kénh; b - b va d - d: dudng mat nudc khi Qmax va khi Q = 0; c-c : bé kénh.

2. Kénh tu diéu tiét

Dic diém clia kénh ty diéu tiét 1a cao trinh dinh kénh khong thay d6i suét chiéu dai
kénh, do vay mit cit ngang cta kénh cang gan nha mdy cang Ién ( xem Hinh 12-6,5) .
Do dinh kénh ndm ngang nén khi mdy bom khong lam viéc ( Q, = 0 ) thi nudc khong bi
tran ra ngoai, muc nudc trong kénh ngang bing muc nudc ngudn, kénh tu diéu tiét co
kha ning trii nudc. Thiét ké kénh vdi dong déu khi Q, = Q
kénh song song véi ddy kénh. Khi luu lugng trong kénh Q, nho hon hogc 16n hon Q

max » [UC Nay mat nudc trong

max
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thi dong chdy trong kénh 1a dong khong déu: khi Q, < Q,,,, thi dudng mit nudc trong
kénh 1a dudng nudc dang, ngudc lai - dudng nudc do. Dudng nudc dang giy nén ling
dong bun cat trong kénh, con dong nudc do trong kénh khong cho phép vi lam ting cot
nudc dia hinh clia mdy bom dan dén lam giam luu lugng va ting x6i 16 néu khong co
16p

bdo vé long kénh. Kénh ty diéu tiét c6 chiéu sau 16n nén chi phi xay dung 16n, bsi vay
nén chon hinh thiic nlia dao niia dip. Loai kénh ndy thuong dudc dung khi 1dy nudc ti
hd va tui kénh. Khi khéi dong hoic ding may bom trong kénh sé xuét hién chuyén dong
séng va khi tram bom 14y nudc tti hd chia 16n can phai tinh dén mét sé dic tinh : xuét
hién dong chay doc bd, bién dang bo ... 0 phan dau kénh c6 thé 1ing dong bun cét va bi
bién dang.

Mit cit ngang cta kénh dan thudng c6 dang hinh thang, dang da gidc chi dung khi
nén dét yéu. Kich thudc mit cit ngang xac dinh qua tinh toan. Thudng dung bién phap
bdo vé long kénh sau:

- Dung d4 d6, tm bé tong hay bé tong cdt thép dé€ bao vé mai kénh dudi tac hai
clia séng va van tdc dong chdy 1dn;

- Dung vat liéu 4c phan va nhua dudng, bé téng khéi 16n va tim bé tong cdt thép
dé€ chéng thdm nudc tii kénh;

- Dung I6p trat xi ming d€ gidm do nhdm 10ng kénh ( thuong dung khi da cling )

St dung bién phap nao cin thong qua tinh todn kinh té - k¥ thuat ma quyét dinh.

Tinh toan thly luc kénh din theo dong déu va kiém tra diéu kién khong x6i khong
lang trong kénh.

C. BE TAP TRUNG NUGC TRUGC NHA MAY BOM

Y8 max
, —
Hl 1 \ - AN = 5
il \ \ \ﬁ_ﬂ_'nm\ "“‘1 3
'1‘ 1! ' s
- -z,
2 %
/,/./,/,:
~ .;:,‘ . N
o 3
! e
Ao
| L4117
\ .
\ I NI
6 N f‘ /
i 4
Je-
J a
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Hinh 12 - 7,a. S0 d6 bé tap trung nudc trudc nha may bom.

1- ranh van stia chifa; 2- éng hit; 3- budng hut; 4- ludi chin rac; 5- bé tap trung nudc;

6- kénh dan; 7- nha mdy bom ( chu thich chung cho Hinh 12-7,a,3) .

Phén ndi tiép gilia kénh din vdi nha may dudc mé rong (mit bing ) va dao sau vdi

do dbc dé bao dam ngap miéng vao dng hut goi 1a bé tap trung nudc trudc nha may

bom. BE tap trung nudc c6 quan hé mat thiét véi budng hut ( hay clia nhan nudc ) cta

nha may va doan cudi kénh dan.

Trong thuc t& budng tap trung nudc dudc mé rong déi xing qua truc va mit bén lam
tuong ¢ méi déc ( xem Hinh 12 - 7,a,8 ). D€ tranh bat 16i do ling dong bun cat trong bé

9Bmax : Z zZ7
W\
Y8mi
7rs £ '
5 2 =
A AT AL 7
2707

chiéu dai tuyén 1ay nudc ( Bg, ). Chiéu dai tuyén 1y nudc tinh theo cong thiic sau:

Hinh 12 - 7,5 ( tiép ).
than bé mé mot géc con o < 45°. D& rit ngdn chiéu dai bé (L, ) can ¢b ging gidm
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Bagy=by.n+b; (n-1) (12-4)

Trong do : by, chiéu rong mdi budng hut, 14y 1,5.Dv < b, <2.Dv;

b, - bé day tru pin phan céch gilia cac budng hut, thudng 14y 0,6 m;
n - s6 budng hut.

Hinh 12 - 8,a 1a mot bién phap dung tuyén 1dy nudc cong dé gidm Bo, , tuyén cong
khong dung dudc véi loai nha may xay két hop véi ciia 1dy nudc .

Déy bé tap trung thudng cé do déc thuan i = 0,2. Diéu kién chiy tran clia dong nudc
trong bé mé rong dudc cai thién khi xay doan trudc ctia né cé do déc nguge (i< 0),
nhu Hinh (12 - 8,b ). Khi giim tii tif d6 sau dong nudc trong doan déc ngudc, sé 1am cho
dong chay mé rong hon. Doan déc ngudc thuong dit & doan dau cta bé véi chiéu dai L,
=0,8 L, va do déc ngugc khong 16n hon 0,1. Viéc 1am déc ngugc tao khi ning giam
gdc con trong pham vi o = 30 ... 40° ma van khong ting chiéu dai L,, . Poan cudi cla
bé L, =L, - L, ( véi L, khong dugc nhd hon 2 b, ) va do déc thuan khong 16n hon
0,2.Ddy chd cudi clia doan dbc ngudc sé cao hon ddy cudi kénh, bsi vay véi moi ché do

I-I
YBmay J
TF 7 T
%ﬁ:%—::-%-yﬂ_o?;}j:?——-:
U = — i< 0 ==Y = Tp,-
]

Dyp
1
1
i
] H

=1

ad RN
5/<\ /,

Hinh 12 - 8. S6 dd mot sé bé tap trung nudc.
a- bé tap trung nuidc véi clia 14y nudc vong;
b - bé tap trung nuidc c6 doan déc nguidc.

lam viéc phdi khong duge nho hon mot do ngap h, :
h, > 1,204/ Bo, (12-5)
O day o, 1a dién tich m3t cit uét cta kénh.
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Théa man diéu kién ( 12 - 5) sé tranh dugdc gdc gdy qua mic clia ddy bé .

Qua thuc nghiém ciing cho két qua 1a néu ty s6 gitia chiéu dai tuyén ldy nudc véi bé
rong kénh : Bo, / By = 6,2 s& hinh thanh khu nudc quan dudi ddy dong chdy va khi ty sd
ndy giam téi bing 4 thi khu nudc xody bién mét. Do vdy can chon chiéu dai tuyén 14y
nudc sao cho:

Bay, / B <4 (12-6)

Chiéu rong tuyén ldy nudc qua 16n sé 1a nguyén nhan tao ra dong chdy cudn bé mit,
dong bao quanh tru pin sé tao nén cac phéu nudc, néu ldy chiéu dai tu do cla tru pin
tinh tti miéng vao ng hut tré ra ti ddu tru bing 2Dv thi phéu nudc cia vao s& mat.
Viéc xay tudng nguc nghiéng hodc ding tridc cia vao clng tao thuin 1¢i cho dong
chdy. Trudng hop cac ng hit dit thing ding 14y nudc chung mot budng hit ( khong ¢é
tru ngan ) thi khodng cach gitia céc truc éng hut 14y khong nhd hon 3Dv néu nhu dam
bao din nudc dén miéng vao thuan dong .

Khodng céch ti 18 vao 6ng hut thing ding dén ddy budng 13y bing h, = 0,8 Dv.
Chiéu dai budng hut ddi véi éng x4 thing ding dit sat tudng sau dude xdc dinh theo
diéu kién b tri ciu cong tac, ludi chin rac va clia van 1ay khong nhé hon 3Dv; con doi
v6i éng hut dit ngang 15 vao dit thdng diing trong tudng budng thi 14y khéng nhd hon
2Dv ( xem Hinh 12 - 7,a).

D. ONG DAY (ONG AP LUC)
éng ddy trong tram bom dung dé chuyén nudc c6 dp tui thap 1én cao, né 1a cong trinh
ndi may bom véi bé thdo clia tram.Ngudi ta phan loai dudng éng day theo céc cach sau:
- Theo vat liéu lam dng: dng thép, dng bé tong cbt thép, dng gang, dng nhua ...;
- Theo ¢6t nudc: dng cot nude thap ( H < 20 m ), dng cdt nudc trung binh ( 20 <
H <60m), 6ng cot nudc cao (H> 60 m );
- Theo cach dit 6ng: dng dit 16 thién, 6ng chon dudi dat.
Trong xay dung tram bom thudng hay dung dng bé tong cdt thép dic tai chd hoic
dic sdn c6 cot nudc thap va 6ng bang thép cé cot nudc cao hon.
Noi dung céc budc thiét ké dusng éng ddy gém nhiing budc sau:
a - Chon tuyén dudng dng va vi tri dit cdc md dd va mé néo;
b - Chon vat liéu lam dng;
¢ - Xdc dinh dudng kinh éng kinh té va chon s6 dudng 6ng ;
d - Tinh toan va kiém tra ap luc nudc va trong 6ng;
e - Thiét ké mé 6ng va chd ndi 6ng, ré ong.
I. Luia chon tuyén d3t 6ng, s6 6ng va vat liéu 1am 6ng
1. Chon tuyén dit duong ong
Chiéu dai dudng dng cd ging chon ngdn nhit, mudn vay nén chon tuyén thing, tuy
nhién do bé mit dia hinh thay déi, néu chon tuyén thing thi phai dao nhiéu, do vay
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tuyén 6ng tap hop nhiing doan nghiéng khac nhau theo do nghiéng clia dia hinh ( ngay
trén binh do ciing vay ).

Pudng éng 4p luc hop ly nhét thudng ting dan do cao tii nha may dén bé thao dé d&
thao nudc khi stia chifa, tuy nhién ciing ¢ trudng hop tuyén dng cé nhiing doan cé do
ddc nghich. O nhiing noi thay doi do déc gitia thudn va nghich can 1dp 16 thong khi dé
thao khi khi tich nudc va van hanh ; § diém ha thip cia chd gap dng can dit éng thao dé
thao nudc khi stc 6ng. Can han ché s6 ludng cac diém gap éng va do déc gitia cac doan,
khong dudc thay déi do déc qua dot ngot. Nhiing ndi phuong dudng ong thay déi phai
xay mé néo va dudi dudng dng cin xay mé d5 dé d5 ong khdi vong.

Do déc dit dng khi khong cé bé néo phdi nhd hon géc ma sat trong ctia dat nén (¢ );
nghia la:

tge > m =tga = f/k (12-7)

Trong do: - hé s6 ma sat gitfa 6ng va dat nén udt;

k - hé s6 6n dinh trugt, thuong 14y k = 1,25 ... 1,35.

Dudng ong ap luc can dudc bao vé khdi bi mua rao lam x4i 18, do vy doc tuyén dit
ong can c6 ranh thoat nudc. Can tranh dit dng & vung dat sat 16 dé tranh troi va v éng,
néu khong tranh dudc thi phai cé bién phap xii ly. Hao dit ng ciling can c6 do rong du
dé 13p rap dudng dng va bac thang di doc theo tuyén éng.

2. Chon sd duong dng.

Khi chiéu dai éng nhé hon 100 m thi s6 lugng 6ng ( Z¢ )thudng ldy bing sé may
bom ( Z; ); khi chiéu dai éng tti 100 ... 300 m thi phai qua tinh toan kinh té - ky thuat dé
xac dinh s6 dng; khi chiéu dai tuyén ong 16n hon 300 m thi sé éng 4y nhé hon s6 may
bom. Néu tram bom cung cdp nudc vao bé hé thi mdi éng chi dudc ndi nhiéu nhat véi 3
mdy, nghia 1a Z, > Z,/3; khi cdp nudc cho mang éng kin thi méi éng c6 thé ndi hon 3
may bom.

Tram bom ¢6 tong luu lugng khong qué 5 m*/s va hé théng cho phép cdp nudc gian
doan khi su ¢4 thi ¢ thé dung mot dng day chung cho ca tram.

Khoang trong gitia cac dudng dng dit song song thudng chiia 0,7 ... 2,2 m .

Ddi véi cdc tram bom tiéu va tram bom tidi thi cdc dudng dng bd tri song song
khong cin phai dit hé thdng thiét bi doi ndi.

3. Chon vt li¢u lam ng

Chon vat lidu lam dudng éng ddy dua trén co sé tinh toan tinh luc véi diéu kién lam
viée thuc té c6 thé x4y ra cta dng. Can tinh dén t6 hop 4p luc va tai trong nguy hiém déi
v6i nd. Thuc té tram bom hay dung dng bé tong cdt thép va 6ng thép, nhat 1a doi véi
ong dan nudc lam viéc vdi ap luc tii 6 at trd 1én phai dung thép hodc bé tong cot thép.

Nhiing doan 6ng dit dudi dudng sit va dudng 6 td, qua khe va chudng ngai vat thi
dit dng trén cac cau dd va dit trong tuy nen.

I1. Pudng 6ng bé tong cot thép

éng bé tong ¢t thép gém dng 13p ghép va dng do 1ién khéi tai chd.
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O/ng ldp ghép dudc ché tao sin véi 4p luc dudi 10 at dem dén ghép tai hién trudng.
Hinh 12 - 9 trinh bay cach néi gitia hai doan dng. Méi ndi dudgc kin nudc bdi vong cao
su 4 tiét dién tron, phan tya 3 chin vong 4. Khdp ndi mém nay cho phép dich chuyén
huidng tryc ctia hai doan mot doan 5 mm va quay mot goc 1,5°.

Néi dng bé tong c¢é mit bich ndi véi 6ng gang bing ong 16ng thép ( Hinh 12 - 10 ).

éng bé tong cot thép dic sin 6 uu diém ton thét thiy luc nhd hon éng thép va gang

Ong bé tong c6t thép dd lién khdi dugc chon dudi dit. Khi 16p dét trén ng day dén 2
m thi mit cit ngang clia 6ng ¢ doan ndm ngang ngin ( Hinh 12 - 11). Thudng dung vdi

Hinh 12 - 9. Néi hai doan dng bé tong cét thép .
1,2- phin mé rong cua dau dng; 3- phan tua; 4- vong chong ro nudc.

B
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Hinh 12 - 11. Mt cit ng bé tong cdt thép do 1ién khdi.
1- than 6ng; 2,3- loc ngudc; 4- dng bé tong amian ; 5- 1p 16t bing bé tong tho.
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duong kinh 16n hon 1,5 m va chiu dp lyc nhé hon 4 ... 5 4.
Dé giam ting sudt gay ra do nhiét do va nén lin khong déu, duong 6ng dugc cit ra
thanh tiing doan 25 ... 50 m va dung khdp bién dang ( Hinh 12 - 12).
Bé day ctia 6ng bé tong cbt thép dic 1ién c6 thé x4c dinh gin dung theo cong thiic:
5=5+008Dg+02Ht,  (cm) (12-8)
Trong d6 : D, - dudng kinh trong ctia dng, cm; Hitt - cot nudc tinh toan, m.
Chiéu sau 16p dat phti dng lay it nhat 0,8 m ddi véi nhiing noi ¢ phuong tién van tai
qua lai, con nhiing khu dat khéc thi pht I6p dét trén dng 1a it nhat 14 0,5 m.

S o .<\l‘ \
AR \\ NN ; N\ \\\
\\\\\\\: \\ 3
R NANSNARNNN AN\ \\ \

Hinh 12 - 12. Khdp bién dang.
a- ndi bé tong dit; §- ndi mém: 1- vifa xi ming; 2- bi tum; 3- cao su dinh hinh.

111. 6ng day biing thép.

6ng thép thudng dung & dang dng dit 16 thién trén mit dat, nd cé kha niang chiu cot
nude cao va bén. Ong c6 thé ding loai di dic sin hodc han trong nha mdy réi dem dén
hién trudng 1dp ghép lai, hodc han éng tai hién truong. 6ng thép trong qua trinh van
hanh thuong bi ri. Théi han st dung va do bén ctia né phu thudc nhiéu vao mic do bao
dudng chéng han ri, khi bj han rf s& lam ting ton thit cot nudc nén chi phi van hanh
ting va gidm tudi tho dng.

éng thép ¢ thé chon dudi dat véi dng dudce dic sin hodc han va khong c¢é mé néo,
md d6 va khdp nhiét d6 néu nhu luc ma sét gitia 6ng va nén théa man diéu kién (12 - 7).
Néu khong thdéa man diéu kién trén thi dng dit ngdm cling giéng nhu 6ng dit trén mit
dat déu phai cé mé néo, md dd va khdp nhiét do. Khdp nhiét do dit gitfa hai mé néo, tét
nhét ngay phia sau md néo trén, khong nén chén khdp nhiét do dudi dat vi han ri lam
hdng khdp, néu phai ¢ khdp nhiét 6 ong ngim thi nén dit trong hé riéng khong bi 1ap
dét. O nhiing chd truc dng thay ddi va chd éng bi phan nhanh hay dudng kinh thay ddi
can phai ting chiéu day vé ong.

Khi dudng kinh dng 16n hon 2 m, can chon hinh thiic b tri trén mit dat. Hinh thijc
dudng 6ng diy dit 16 trén mit dit c6 hai loai: dudng éng lién tuc gitia hai mé néo
(khong c6 khdp nhiét d6 ) va dudng ong khong lién tuc gitta hai mé néo ( c6 dit khdp
nhiét do gitfa hai mé néo ). Hinh thic 6ng lién tuc rat hiém khi st dung, né dugc dung
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khi dudng éng ¢é khuyu cong hoic truc éng 1a truc cong, khi nhiét do thay ddi sé sinh
ting suat nhiét trong 6ng. Hinh thiic dng khong lién tuc, nhd ¢6 khdp nhiét do dat trén
ong do vay khi nhiét do thay déi hai diu doan éng chd khdp nhiét duge chuyén dong tu
do nén loai dugc ting sut do nhiét gay ra, va ciing chinh vi vdy hinh thiic dudng dng
nay dugc st dung rong rai.

Trén dudng dng khong lién tuc, md néo ( xem Hinh 12 - 13 ) dudc dit tai nhiing noi
tim dng thay doi phuong hosc trén doan dng truc dng thing nhung dai hon 200 m d€ gt
chit dudng dng khong cho dich chuyén. Cau tao md néo ¢ thé dung mé kin ( dng duge
dé bé tong bao quanh, Hinh 12 - 13,a ) hodic dung mé néo hé ( dung cac vong thép han
vao éng va chon cdc dau clia vong thép vao bé tong dé néo éng, Hinh 12 - 13.b ).

Hinh 12 - 13. M4 néo kin va mé néo hé

Dé d6 duong ng gitia cac md néo khéi vong dit cac mé d5. Khoang céch gitia cac
md dd 14y theo tinh toan, thudng tii 4 ... 7 1an dudng kinh 6ng. C6 cac loai mé dd nhu:
md yén ngua, md cé vong tua. M6 d5 yén ngua la loai don gian nhat ( Hinh 12 - 14,a),
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Hinh 12 - 14. C4c loai mé dd dudng dng.
dudc dung cho ng ¢é dudng kinh éng nhd hon 1 m, d€ gidm ma sat ta dit tAm thép 16t
gitia 6ng va mé. Khi dudng 6ng cé dudng kinh 16n hon sé dung md dd ¢ vong tuya tiép
xtc trugt ( véi dng cé dudng kinh nhé hon 1,6 m ) va cé vong tya con lin ( véi dudng
ong c6 dudng kinh 16n hon 1,6 m, Hinh 12 - 14,b).

Khdp nhiét do dudc bé tri gdn mé néo trén gitfa hai mé néo dé loai bé ting suat do
nhiét do gay nén trong éng khi nhiét do thay doi.

Cac loai két cdu cia dudng Ong, clia cac md néo, md dd va khdp nhiét do va noi
dung b tri, tinh toan ching da dudc trinh bay kh4 chi tiét trong Gido trinh Tram Thiy
dién, do vay trong gido trinh nay khong trinh bay trang l3p.

Dé tién cho viéc 1p rap stia chifa, khodng cach tui ddy dng dén mit dat 1dy > 0,6 m.

I11. 6ng gang va 6ng lam bing chit déo.

éng gang dudc ché tao c6 dudng kinh tii 0,6 ... 1 m bing gang xam. D& ndi cac doan
ong ta 16ng dau dng loe ra ngoai dau dng khong loe, gitia khe hé clia chung dit cac vat
chdng ro nudc 1am bing soi day tdm nhua hoidc cao su va dudc siét chit nhd cic vong
bit. (3ng gang ¢ dudng kinh i 65 ... 300 mm c6 chiéu dai 2 ... 6 m; dudng kinh tii 400
dén 1 m-dai 5 ... 10 m. Uu diém cta éng gang 1a chéng rf tt hon dng thép, tudi tho cao
va t0n that thdy luc sudt thoi gian khai thac khong déi. Nhuge diém 1a khéi ludng lén
va gia thanh cao.

6ng lam bing chat déo dugc ché tao véi dudng kinh 10 ... 630 mm, chiu ap luc tucng
ling tti 2,5; 4; 6 at va dugc ndi éng bing cach han. Uu diém cla éng chit déo 1a khong
ri, t8n thét cot nudc nhé hon éng thép 30%, ¢4 tinh dan hdi cao nén lam viée trong qua
trinh qud do tét. Nhuge diém 1a chiu lyc kém hon.

IV. Xdc dinh duong kinh Kinh té ciia dng

Dudng kinh éng néu 1dy I6n s& ting gid thanh nhung lai gidm ton thit ning lugng
nudc trong 6ng; ngude lai, néu gidm dudng kinh ong thi gia thanh dugc gidm nhung lai
ting t6n thit ning lugng. Do viy dé xdc dinh dudng kinh 6ng cAn phai thong qua so
sanh phuong an vdi cac dudng kinh khac nhau theo nguyén tic thdi han bu vén hodc phi
t6n quan ly nhé nhat.

Sau day trinh bay cach xac dinh dudng kinh dng kinh té theo nguyén tic phi tén quan
li nhé nhét:

C=aE +bK (12-9)
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0 day : a - gia thanh 1 kWh dién lugng tiéu thy;

E - tong dién lugng hao ton hang nim trén 1 m dai 6ng;

K - von dau tu cho 1 m dai 6ng;

b - ty 1& khdu hao hoan vén va sifa chiia tinh theo % von dau tu K.
Téng chi phi dién lugng E tinh theo cong sudt sau:

T T
£ 28t oy k9’81 jQ3dt (12-10)
0 Mtb ‘Mtb 0
Trong cong thiic:

Q - luu lugng ca dudng dng tiing thdi gian;

htt - ton that cot nudc trén 1 m duong ong;

k - ddc tinh luu lugng don vi;

T - thoi gian 1am viéc cta 6ng ddy trong nim;

N = Np-Nde-Nig-Nm 12 hiéu sudt tram bom gdm: higu suat may bom, hiéu
sudt dong co dién, hiéu suét truyén dong va hiéu suat ludi ( hiéu sudt ludi tinh ti td phan
phdi dén dong co dién, thudng ldy nm=0,98 .. 1).

Dé don gian tinh toan dua vao biéu d luu lugng nudc dung dang bac thang dua biéu

. T L. ,
thic dudi dau tich phan thanh: [Q3dt = qt3b .T ,dua vé sai phan ta co:
0

2 3
_Z(Qi tj) 081
App = 3 == vayB= a3 T
2t th
i=1

Dé xdc dinh dudng kinh kinh té clia éng theo nguyén tic phi quan ly nhé nhat thudng
dung phuong phap d6 gidi nhu Hinh 12 - 15 sau:
Cmin = (aE + bK)min

Ci
(&)
| N _ _ _MaE -+ bIK)
| akt
0b— Y Dict Dcem)

Hinh 12 - 15. D6 gidi xac ding dudng kinh 6ng kinh té.
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Céch lam: V6i mbi duong kinh D ta tinh duge K va E va vé ra hai dudng cong biéu
dién quan hé¢ aE ~ D va bK ~ D, sau d6 cong tung do tuong ting ctia hai quan hé trén ta
dugc duong (aE + bK ) ~ D, tim ra dudgc gia tri dudng kinh kinh té pying véi Cmin-

E. CONG TRINH THAO NUGC ( Bf: THAO )

I. Cong dung va phan loai bé thio.
BE thdo 1a cong trinh ndi phan cudi éng day vdi kénh tudi ( déi véi tram bom tudi )

hodc ndi véi song, hd ( dbi véi tram bom tiéu ) hodc cac cong trinh 14y nudc dan nudc
dén noi dung nudc khac ( nhu cip nudc sinh hoat, cip nudc cong nghiép ) ...
Bé thdo ¢ nhiing yéu ciu sau:
- Bdo ddm dong chdy vao kénh hoic noi 14y nudc thuan dong, ton that it;
- Phan phdi va khéng ché muc nudc, bao ddm yéu ciu cho cac kénh tudi;
- Ngin dugc dong nudc chay ngude vé dng day khi dot nhién ding may.
* V& mit két cdu bé thao va bién phap ngin dong chiy ngudc khi cit mdy bom cd thé
chia bé thdo thanh cac loai sau:
BE thdo sti dung thiét bj co khi ngin dong ( Hinh12 -16 ; 12-17; 12 -18 );
BE thdo st dung nguyén ly xi phéng ( xem Hinh 12 - 22);
BE thdo ¢6 tuong tran ( xem Hinh 12 - 26 );

-_
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~
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L
~
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5
/ S Y8max
,\L : YBmin
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Hinh 12 - 16. So d bé thdo trang bi van nip.
1- éng day; 2- éng thong khi; 3- van nidp; 4- ranh dit siia chila; 5- ciu cong tac;

6- giéng 1am ling nudc; 7- kénh thdo.
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Hinh 12 - 17. So d6 bé thdo trang bi van ngudc.
1- éng ddy; 2- van ngudc; 3- phan loe ctia ra dng day; 4- giéng lam ling nudc;
5- kénh thdo; 6- 6ng din khi.

Hinh 12 - 18.S0 dd bé thdo trang bj van phdng déng nhanh.
1- 6ng day; 2- ngudng 15 tran; 3- tdi dién; 4- cAu truc; 5,6- van stia chifa va van chinh.

* Theo su ndi tiép gitia kénh va bé thdo ¢4 thé chia ra ba loai: thdng dong ( hinh 12 -
19,a),

a) ’ 4 c)
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Hinh 12 - 19. So d6 bé thdo ndi tiép véi kénh thao.

Bé thao phan dong ndi tiép vdi nhiéu kénh din nudc khi tram bom phu trach nhiéu
khu tudi. BE thdo ré dong ndi véi mot kénh khi diéu kién dia hinh khong thuan 1oi, loai
nay chi dung véi tram nhé ¢6 luu lugng nhd hon 1 m’/s.

* Theo vi tri va cach néi tiép v6i nha may bom c6 thé chia ra hai loai bé thdo: bé thao
x4y tach xa nha may va bé thao xay lién ( két hop ) véi nha mdy. Loai bé thdo két hop
dugc dung vdi tram ¢ cot nudc thip, bom truc ding va giao dong muc nudc ngudn thap
hon miéng ra éng ddy. Hinh thic nay phai tinh nén mong can than dé bao dam lin déu
va 6n dinh khi thi cong xong va chu y dén chéng thdm chd tiép giap gitia bé thdo vdi
tudng nha may.

I1. B€ thzo sif dung thiét bi déng mé& co khi

BE thao trang bj thiét bi déng mé co khi nhé ¢6 hinh dang phan chiy don gidn do vay
t6n that thly lyc va gid thanh ré va d& xay dung né c¢6 thé dung vdi moi giao dong muc
nude va luu lugng. Nhuge di€m cda né 1a ro nude qua khe hé & cac bo phan chéng ro va
qua cdc ctia van chay ngudc vao ong day.

1.C4c loai thiét bi co khi d€ chiin dong chiy ngugc:

Van ndp: Van ndp 13 mot dia thép ¢ truc quay ndm ngang phia trén mép cta ra cla
doan loe 6ng ddy ( Hinh 12 - 16 va 12 - 20 ). Chu vi ctfa ra dit vong cao su chéng ro
nude. Khi khéi dong mdy bom, nudc ddy dng va ddy van ndp dé vao bé thao. Khi ngit
bom, dudi ap lyc clia cot nudc trong bé thdo va trong ludng ban than sé dong ndp van
lai. D& han ché va dap gitia ndp vdi vong chéng ro cliing nhu d€ mé van duge hoan toan
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Hinh 12 - 20. So d6 van nip c6 ddi trong.
1- doan loe ctia ra; 2- dia; 3- ban 1&; 4- déi trong; 5- éng thong khi.
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va gidm lyc nang van, khi 16 ctia ra ¢6 dudng kinh Dr = 0,6 ... 1,2 m ta lip thém déi
trong, dé ot hon niia lam cta van ndp hinh van budm c6 ban 1& 1éch tAm & miéng ra. Khi
dung van ndp dé tranh chan khong trong 6ng khi diing mdy can dit dng thong khi tui dng
day chd trudc van, kich thude éng d = (1/5 ... 1/6 ) dudng kinh éng ddy.

Van ngigc: dude st dung khi dudng kinh 18 cta ra cla éng ddy Dr < 1,2m.Van
nguge ¢é mot canh quay xung quanh mét truc ¢d dinh véi ndp van, khi mdy bom ngting
lam viéc canh van sé dong kin ngin khong cho dong nudc chdy nguge lai ( Hinh 10 -
7bval2-17).

Van phdng ha nhanh: Khi éng ddy ¢6 dudng kinh cia ra 16n hon 2 m thi nén dung
loai van phing tu dong nang ha nhanh bing toi dién ( Hinh 12 - 18 ). Loai bé thdo ¢
van phing yéu cdu phai cé ngin tréng phia trudc van do dé lam ting thém kich thude
chiéu dai bé thao. M& may bom phai ddng bo véi nang clia van, viéc nang van bit dau
khi muc nudc & phan trude van 6n dinh. Tuy nhién thudng téc do kéo van chdm hon tdc
do dang muc nudc trudc van, bSi vay dinh tudng nguc 2 phai vugt cao hon muc nudc
cao nhét khodng chting 0,4 m va la ngudng dé nudc tran qua khi su ¢d ctia van héng.
Tiét dién 15 tran phia trén tudng nguc nén 14y bing 0,7 14n tiét dién ng day.

Ngoai ra bé thdo con c6 thé dung van cung, dung loai van nay s& lam cho khéi lugng
bé théo 16n va ting kich thudc bé, do vay loai nay chi dung cho tram bom 16n.

2. Tinh tozn thiy lvc bé thdo thing dong

Nhiém vu tinh toan thdy luc bé thdo 1a:
- Xdc dinh d6 sdu ngdp cla miéng ra dng dy dudi muc nudc thip nhat trong bé;
- Bao dam dong chiy ra khéi éng ddy & trang thai ngap ling;
- X4c dinh chiéu dai giéng tiéu ning cia bé thao;
- Xd4c dinh hinh dang kich thudc thém ra tii giéng tiéu ning;
- X4c dinh chiéu dai doan bao vé mai va ddy kénh thdo;
- Xac dinh céc kich thudc bé thao hap ly.
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Hinh 12 - 21. So dé tinh toan thiy luc bé thdo thing dong.
Qua thuc té tong két cho thay viéc thiét ké bé thao c6 mot sé 16i khuyén sau day:
a - D€ tranh sinh céc ving xody gdy x6i 16 mai kénh thdo sau bé théo nén thiét ké
phin ra éng ddy lam viéc ddi xiing;
b - Khi bé thdo khong ¢ tru phan chia thi kich thudc cac xody sé ting 1én; tru phan
dong con gitp cho viéc quan ly tram bom thuan 16i khi can ngén dong siia chifa;
¢ - Mép trén cta ra dng ddy dit dudi myc nudc thdp nhét trong bé it nhat mot do sau

N 2 A ? 2, K \ ,
bang (3 ...4) Vz—g" thi diéu kién thuy Iyc trong bé t6t hon, nhung dung sau qua;

d - Poan dng ra cé miéng ra hinh chii nhat ( khi tiét dién ra 16n hon 2 m* ) hosc tron
( khi tiét dién ra nhd hon 2 m? ); miéng ra hinh chii nhat s& 1am giam chiéu dai giéng
tiéu nang 20 % so v46i miéng ra tron.

e - Thém ra ti giéng tiéu ning cd dang thing ding sé gidm dugc chiéu dai cla giéng
tiéu ning, nhung ton that thiy luc qua bé thdo ting hon khi ¢é dang nghiéng, nén lam
mai nghiéng m = 0,5;

g - Doan kénh thdo ndi tiép véSi bé thao s& ¢d van téc & ddy va bo ting cao hon hai
lan van tdc cho phép, do vdy can phai bdo vé mai va ddy kénh thao chong x4i 16.
Thuong 14y do dai doan kénh cin bdo vé & ngoai bé thao mot doan dai bing 5 14n do sau
16n nhét trong kénh dé van téc dong chay & trong kénh déu din hon va x4p xi van téc
cho phép.

* PO ngdp sau nhd nhat ctia mép trén miéng ra éng ddy dé€ bio ddm dong chiy ra
ngap lang dudc xac dinh theo cong thiic sau:

2
fngmin = (34 )22 (m) va phéi > 0,1 m.
Trong cong thuc: v = 4—QZ’ (m/s ), thuéng trong khoang tui 1,5 ... 2 m/s
m.D
0

D,=(1,1...1,2)D - dudng kinh ctia ra 6ng, D- dudng kinh 6ng, (m ).
* D¢ sau nhd nhét trong giéng tiéu ning cta bé thdo tinh theo cong thic sau:
Hgi.min = D0 + hgimin + P, (m)
Trong d6 p 1a khodng cach tii mép dudi miéng ra ng ddy dén ddy bé. Tuy theo ciu
tao ndp 6ng day cta bé thdo, khi c6 vat chéng ro thi 1dy p=0.2 ... 0,3 m.
* Chiéu cao thém ra cta giéng tiéu ning dudc tinh theo cong thic:
ht = Hgi.min = hkmin» (M)
Trong d6 hymin 12 do sau nhé nhat trong kénh, (m ).
* Do sau 6n nhat cia giéng tiéu ning:

Hgi.max = ht + hk.max» (m)
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Trong do: hk max 12 do sau 16n nhat trong kénh, (m ).
* DO ngap sau 16n nhét cla mép trén miéng ra 6ng xa:
hng.max = Hgimax ~ Do - P, (m )
* Chiéu cao phia trong tudng bé thdo 1a:
Hb =Hgimax + a »(m)

Trong do : a 1a d6 cao an toan, ldy theo bang sau:

Luu lugng tram (m’/s) 1 1..10 10 ... 30
a(m) 03 0.4 0.5

> 30
0,6 hodc hon

* Chiéu dai giéng tiéu ning tinh theo cong thiic sau:
Lb =k-hngmax. (M)
Trong d6 : k 1a hé sé phu thudc vao dang clia thém ra khéi giéng tiéu ning, hinh
dang tiét dién miéng ra éng déy, hinh dang va chiéu cao cta thém, 14y theo bang sau:

ht k

Do

Thém nghiéng Thém diing

0,5 0,5 4

1 5,8 1,6

1,5 - 1

2 - 0,85
2,5 - 0,85

Hodc ¢ thé tra d6 thi bén canh dé xdc dinh k.
Cac két qua tra hé s6 k & trén va tinh toan x4c dinh chiéu dai giéng tiéu ning trén 1a ting
vGi miéng ra hinh tron, khi miéng ra hinh chti nhat thi rut b6t 20%.
* Chiéu dai doan kénh thao ( sau bé thao déi xing ) cin bao vé mai va day :
Lk =(4...5)hk.max, (m).
* Khoang céch gilia cac tim miéng ra éng day:
B=Dg+2b+d,(m)
Trong d6 : b - khoang cachs tii mép ong ddy dén tru pin, 1y nhu sau:
loai van ty dong nhanh b = 0;
loai van nip cdnh buém b = 0,5 m;
loai ndp 6ng ddy c6 chdt ban 18 phia trén b= 0,3 ... 0,4 m.
d - chiéu day tru pin & bé thao 14y ti 0,6 ... 0,8 m;
n - s6 lugng dudng éng diy ndi vdi bé thao.
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I11. B€ thdo kiéu xi phong

Tinh dic biét cia két cdu xi phong 1a phan cudi dudng éng diy ( trong mit phing
diing ) ¢6 dang khuyu cong, khi bom nudc, khuyu lam viéc theo nguyén ly chan khong
vi vy mdi co tén goi la xi phong ( xem Hinh 12 -22)).

Bé thdo xi phong gan dy da dudc st dung nhiéu vi ¢6 nhiing vu diém sau:

- Khong c6 ctia van va try pin ngin gilia cc budng nhu nhiing loai khéc, do do
gidm dugc chiéu dai bé, nhat 1a déi véi cdc tram bom 16n diéu ndy cang c6 y nghia;

- Lam viéc ty dong va bdo dam an toan;

- Ton thét thiy luc tuong déi nhd.

Tuy nhién nhudc diém 16n nht cta loai nay 1a thiét ké, thi cong cé nhiéu phic tap,
doi héi chat lugng thi cong cao hon. Ddi véi bé thdo cé giao dong muc nudc 16n thi xi
phong 1am viéc khé bao dam . Diéu kién 1am viéc cia xi phong phu thudc vao do chan
khong tinh 16n nhét trén muc nudc bé nhé nhit khong dudc qua 6 m va khi may bom
lam viéc khong dudc rdi vao vung lam viéc khong 6n dinh clia mdy bom.

Bé thdo xi phong c6 thé dung cho céc tram bom : khi dudng kinh éng ddy nhé hon 1
mét nén lam xi phong bing thép mit cit tron ( hinh a ), khi éng ddy c¢6 dusng kinh 16n
hon 1 m nén dung xi phong béng bé tong cot thép mit cit tron hodc da gidc ( hinh § ).
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Hinh 12 - 22. Céc s6 d6 bé thdo xi phong.
a,8 - xi phong tiét dién tron va xi phong tiét dién chi nhat: 1- éng day; 2,5 - nhanh 1én
va nhanh xudng; 3- ndp dé€ dit van pha chan khong; 4- hong xi phong; 6- doan ra.

1. Tinh toan thiy lvc xdc dinh kich thude bé thdo xi phong
Nhiing chi din vé bd tri va kich thudc bé thdo xi phong nhu sau:
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- Mép trén miéng ra cla dng xi phong phai dit ngap dudi muc nudc thap nhat

2 e 2 2 N ? ,
trong bé mdt doan toi thitua=(2 ... 3 )Vrzn_gax va khong nho hon 0,2 m, trong do V max

13 van tdc 16n nhat chdy ra miéng xi phong ( xem Hinh ¢ & trén );

- Dinh dudi hong xi phong phai cao hon muc nude 16n nhat mot khoang & = 0,2
... 0,3 m. Khi trong bé c6 hién tugng song 16n do gi6 thi ¢6 thé 14y 16n hon;

- Téc do trung binh clia dong chdy qua hong xi phong lam bing thép nhin hoic
béng bé tong c6t thép nhin mit phéi 16n hon trj s6 [ V ] =3,4 /Ry, , ( m/s ). Trong d6
Rp 14 ban kinh thly luc 6 hong xi phong, ( m ).Néu ldy V <[ V ] myc nudc va do chan
khong & hong xi phong s& giam va ton that thiy luc s& ting. Day 1a mot diéu kién dé
tinh toan xac dinh kich thudc hong xi phong;

- T6c do 16n nhat clia dong chdy trong xi phong trong diéu kién binh thudng nén
14y gidi han 2,5 m/s, ¢ chu y dén tdc do tinh toan van phd chan khong.

Khi 1am dudng 6ng cong & dinh xi phong ( Hinh a trén ) ¢ ma st nhd nhét khi l4y:

% = %1 +06. V6i dng ghép giy khiic ( Hinh b trén ) gdm hai doan ¢6 gdc 45° thi ma sat
nhd nhét khi % = 1,5 ( r 1a ban kinh cong clia dudng tim doan dng cong, thudng l1dy

bingr=( 1,5 ... 1,2 ).h. Ong xi phong biing bé tong cét thép khi chuyén ti éng ddy tron
sang dng xi phong hinh chii nhat, tiét dién chii nhat ¢ ty so gitia chiéu cao h va bé rong
b nhd hon 1 ( b/h < 1). D& d& thi cong doan chuyén tiép nay nén ldy b =D, h = 0,785D
va doan dai chuyén tiép ti hinh tron dudng kinh D sang chi nhat nén ldy 16n hon 1,5D.

Mot van dé can chd y khi thi cong 18p rédp xi phong 1a phdi bdo ddm dudng dng xi
phong that kin, vi néu khong khi lot vao sé lam cho dong chay bi réi va ting ton that
thiy Iuc bé thdo. Lugng khong khi trong nudc cang ting thi muc nudc va do chan khong
cang giam 1am cho xi phong lam viéc nhu dap tran, cdt nudc bom ting Ién;

- T6c do miéng ra xi phong nén 1y 1 ... 1,5 m/s, miéng ra nén 1am hinh chi
nhat, tif hong xi phong dén miéng ra nén lam loe trén binh dé vdi géc loe 10°;

- éng ndi véi xi phong khong nén dit qua déc, thudng 14y 15 ... 18°d€ khéi trugt

- Do dbc nhanh 1én va nhanh xuéng clia xi phong néu lay cang déc thi tuy gidm
khéi lugng nhung lai ting ton that thuy luc, thusng nhanh 1én thodi hon nhénh xudng.
D9 ddc nhanh xuéng thudng 14y 1:1 hodc nhd hon;

- Khoang céch tii miéng ra xi phong dén ddy bé thdo theo dudng tim nén l4y
bing (0,5 ... 1,25 ) h ( hodc D, ). D& tranh va dap dong nudc roi xudng day nén ndi tiép
véi day mot doan cong thuén;

- Chiéu dai va bé rong bé tiéu ning cua bé thdo xi phong tinh toan nhu bé thdo
thong thuodng da trinh bay & trén. Chiéu dai doan kénh thdo cin bio vé nén Iy 16n gip
1,5 ... 2 14n bé thao thong thudng vi su phan bd van téc dong chiy & day phuic tap hon.

2. Cac loai van pha chian khong va nguyén ly lam viéc
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Van pha chan khong 13 bo phan bdo dim cho xi phong cdp nudc ( tich chan khong )
khi bom nudc va ngdt dong chy ngudc ( phd chan khong ) tif bé thao vé& ng ddy khi
ngling mdy, néu khong ¢6 van phd chan khong sé khong ngit dudc dong chiy ngudc.

Yéu cdu dit ra d6i véi van pha chan khong:

- Lam viéc bao dam, bén va thuan 1gi;

- C6 c4u tao don gian, gia thanh ha;

- B4o dAm mdi nuidc nhanh va pha chan khong nhanh;

- Ton that thiy luc nhd nhat;

- Lam viéc tu dong;

- Dong kin khong cho khong khi lot vao hong xi phong khi dua nuidc 1én bé théo

Van pha chan khong vé nguyén tic tic dong c6 thé chia ra: loai thily luc va co khi.
M&i van déu ¢ 15 d€ nap khi vao xi phong ( khi pha chan khong ) va thdo khi ra khéi
ong ddy ( khi nap chan khong ). Sau day trinh bay hai loai van néi trén.

a - Van thiy luc pha chin khong.

Hinh 12 - 23. Céc so do van thdy luc pha chan khéng.
1- ng do 4p, 2 - 6ng dan khi ;3- dng néi.

Day 1a loai van ¢6 két cu don gidn, gdm cd: mot 6ng tru 1 va 6ng din khi 2. éng
din khi 2 mot du dit vao gitia mit ¢t hong xi phong va dau khac nhing vao trong ng
tru 2. Nguyén tic hoat dong ctia van thdy Iuc pha chan khong nhu ( Hinh a ).Van thdy
luc phd chan khong lam viéc theo nguyén tic sau day:

- Khi mdy bom lam viéc, nudc chdy qua ngudng xi phong vao bé thdo. Luc dau
nudc dang qua ngudng clia hong xi phong ddy khong khi trong xi phong theo éng din
khong khi 2 vao dng tru 1 va thoat ra ngoai 6ng tru, tiép theo nudc ciing theo 6ng 2 vao
ong try 1am cho muc nudc trong 6ng tru dang 1én bit kin ctfa ra cta ong 2 ngin cach
hong xi phong vdi khi troi, bit ddu qua trinh nap chan khong dé ting kha ning thdo
nudc vao bé thdo.

- Khi ngling mdy bom, dong nudc chiy ngudc tii bé thdo vé ng ddy, muc nudc
trong ong tru 1 ha xudng, dén khi thdp hon miéng ra dng 2 thi khong khi bén ngoai 6ng
try 1 theo 6ng 2 tran vao hong xi phong, lam cho chan khong trong hong xi phong bi
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pha. Vi muc nudc 16n nhét trong bé thdo thdp hon ngudng hong xi phong nén nudc
khong thé chay ngugc vé dng ddy dudc, dong chiy ngudc bi chin diing.
* Céc kich thudc chii yéu ctia van thiy Ic nay nhu sau ( xem Hinh 12 - 24 ):

+ Tiét dién ong dan khi 2 chon bing 1,5 % tiét dién hong xi phong va 14y tron
vdi duong kinh d;

+ Tiét dién éng try chon gip ( 2 ... 3 ) d. Ong try dit trén bé gén vao xi phong.
Dinh éng try vugt cao hon muc nude 16n nhat trong bé thdo t1i 0,2 ... 0,3 m. Dy éng tru
dit thip dudi miéng ra 6ng dan khi mot doan ( 1 ...2 ) d. Tam 6ng din khi & hong xi
phong thadp hon mép trong dinh mot doan 1,5 d va phai nhé ra dung mat cit IT - I1.

+ Miéng dudi éng din khi dit ngang cao trinh myc nudc thip nhét clia bé thdo
khi tdc do & hong xi phong V < 1,5 m/s. Khi V > 1,5 m/s dit miéng dudi éng din khi

7 7 2 , N 2
cao hon muc nudc thap nhat trong bé thao mdt doan bang 0,5 V2_rga .

’

M-025 035m

Hinh 12 - 24. So d6 tinh toan van thuy Iuc pha chan khong.
* Xac dinh muc nudc trong 6ng tru ( Hinh 12 - 24 ):
Viét phuong trinh Becnully cho hai mit cit IT - I ( tai hong xi phong ) va III - III
(tai ctia ra dng ddy) cho hai trudng hop chdy thuan va chy ngudgc:
- Truong hgp chay thuan dé xac dinh dé dang nudc thuan z, :

2 2
V \V
h.th 3 *
- g2y
Z2 —Hck 2g 29 hw.th (*)

Muic nudc trong éng try sé dang 1én mot do cao z g, trén muc nude 16n nhat ctia bé :

2
v
h.th
Zth=Zz—H<:h+kth-—29 (**)

Thay ( *)vao ( ** ) ta dudc do cao dang trong dng tru khi chay thuan:

2 2
v v
3 h.th
=2 —(1- —n.th
Zth 29 +hw.th — (- kth) 29

- Trudng hop chiy ngudc dé x4c dinh do ha muc nude Zng:
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2
Vin V3

_ N9 -3 *1
Z2 —Hck *+ 29 + hw.ng 29 (*")

Muc nudc trong 6ng tru ha thap mot do cao Zng dudi myc nude 1on nhét trong bé:

Vfing
Zng =22 —Hck —kng 2'9 (**")
Thay ( **') vao ( *') ta dugdc do ha thip trong 6ng tru khi chay ngudc:
2 V2
\ h.n
3 g
an=2—g+hw.ng—(1— kng)- 29

Trong céac cong thiic trén ky hiéu ldy nhu sau ;
Vh.th:Vhng 1a toc d6 dong chdy 6 hong xi phong khi chdy thuén va ngugc;
V3 - tdc do dong chay 6 miéng ra 6ng day; (m/s );
kth - 1a hé s6 1¢i dung cot nude Iuu tde khi chdy thuan, 14y kg, =0,7 ... 0,9
kng - 12 he 6 1gi dung cot muide luu toc khi chdy ngugc, ldy kng = 0,4 ... 0,6.
Khi bién d6 giao dong muc nudc trong bé thdo Ah < Zng thi khong can lam 6ng ndi
3, néu khi Ah < zpg thi mudn van thiy lyjc phd dugce chan khong thi phai 1dp thém 6ng
ndi 3 ( xem Hinh 12 - 24,8 ). Loai van thily luc chi 4p dung véi bién d6 giao dong muc
nudc trong bé thdo trong pham vi 1 m. Muén dung loai van nay cho muc nudc giao
dong 16n hon ta ¢ thé dit éng tru trén phao dé€ cung dich chuyén theo muc nudc. Mot
s6 vién nghién cfu di dua ra nhiing bién phap nang cao pham vi sti dung cta van thiy
luc phé chan khong, tuy viy muc nudc cling bi han ché béi do chan khong dudi 6 m.
b - Van co khi pha chin khéng.

Hinh 12 - 25. So d6 van co khi pha chan khong.
1- canh, 2- tay quay; 3- dia chiin; 4- khuyu hong xi phong.
Loai nay dudc dung véi moi giao dong muc nudc trong bé thdo, nhung phai tuan theo
diéu kién do chan khong tinh I6n nhét trong xi phong 1a 6 m. Loai don gian nhét nhu da
trinh bay trén hinh. Canh 1 dudi tdc dong cua dong chdy: khi chay thuan ( t trai sang

232

http://nuoc.com.vn



phdi ), canh 1 bj ddy sang phai va déng dia chiin 3 ngin cach gitia xi phong vdi khi troi;
khi ¢6 dong chay ngudgc ( ti phai vé trai ) , canh 1 bi ddy vé trai mé dia chin 3 cho
khong khi vao xi phong va chan khong bi phd, lam duing dong chay ngugc lai. Loai nay
chi dugc dung véi xi phong cé dudng kinh nhé hon 1,2 m.
I11. B thao c6 tuong tran
BE thao ¢4 tudng tran két cAu don gidn va an toan trong van hanh ( Hinh 12 - 26 ).
Nudc tui ctia ra 6ng ddy chy vao bé chifa rdi tran qua dinh & ba mit vao bé tap trung rdi
chay ra kénh thao. M&i éng ddy cd riéng mot bé chuia do vay tién khi stia chifa.
Sau day 1a noi dung tinh toan thuy luc xac dinh kich thude bé thao c6 tudng tran .
* Chiéu cao I6n nhit cta tudng tran bé chia:
Hpc =Do +ap,(m);
Trong d6: Dy la dudng kinh miéng ra dng day ;
ao - chiéu cao dy trii so véi muyc nudc 16n nhét trong kénh, 14y 0,1 m .
* Chiéu cao thém ra bé chua, tiy thudc loai dudng tran ¢d chiéu cao ¢ dinh hay
chiéu cao thay déi. Tinh véi tusng tran cé dinh:
ht=Do — hk.max, (M)
D4i véi tudng tran c6 chiéu cao thay doi:
ht =Do — hk.min
Trong d6 : hy max» hk min 12 chidu siu nhét va nhé nhét trong kénh, (m ) ;

* Chiéu rong bé chia 1dy bing D d€ tranh hinh thanh xody nudc bén suon ;

e A 5 B
\ i X \ Y8 min YBmax
— T — N aO ) f__ !
3 N o S o g —
QQ _Lhi:_ : S = i ---l——':—:'—l
W /L7 /A = Iz 77
' Be ; E ¥
Ds) 3Da Ty0ED £ =

T

W/
o 1D S
é’{ D"/"“ i -
~N /5
< -é’f\SM
o lac - 20 \[ lé

Dy
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Hinh 12 - 26. So dé tinh toan thiy lyc bé thdo ¢4 tudng tran.

* Chiéu dai bé chuia theo chi din cta Vién nghién ciu Thiy vin - Thiy 16i thudc

Vién han 1am Ucoren l4y: Lpe =4Dg, (m).

Hoic 14y theo quan diém kinh té theo cong thiic:
3/5

3 2/3
. .T.a
1]/ 47 Qb ( Qtb ] b

Lbc =75 m~n\/2_g

2| 100my,pX
. 3 ZQ?'ti N ? 3
Trong do : Qtp = ST luu lugng trung binh cua tram, ( m’/s ).
[

T - s6 gid lam viéc trong 1 nam ;

a - gia thanh 1 kWh, (d/kWh) ;

np - hiéu suat ctia tram bom ;

X - gia thanh 1 m dai bé théo ;

p - phan trim khiu hao vén xay dung va siia chiia ;
m - hé s6 luu lugng tudng tran;

n - s6 lugng bé chia ;

b= Dg- bé rong bé chiia, (m ).

* Xac dinh ¢t nuide tran trén dinh tudng tran theo cong thiic:

9 2/3
Htr = max j s m
tr [mlnl\/Z_g ( )

Trong cong thiic : Qmay - Iuu lugng 16n nhat cda tram, (m3/s ) ;
n.l - tdng chiéu dai cta cac bé chia, (m ) ;

myq - hé s6 luu lugng, 14y tii biéu d6 ( Hinh 12 - 27).
my m ‘ &

! . 1,00
T
~o 0,98
al .
RIE 0,96
N

\ .

_ lo 0.%%

b= 0.92

0,6 // :
05 i 0,90
- —
04| Y el — 088
, -1 ,.o———"""o“
03 leedT =1 m 0,86
N
0.2\ S 084
0710 082
ol 0,60
92 0% 0,6 08 1,00 g.m3/s
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Hinh 12 - 27. Biéu d6 quan hé clia cdc dai lugng m, m, va €.

2 2
‘A A K R s re A . e A V eV
Riéng hé s6 luu lugng m dé tinh véi cot nudc téi gin Hg = Hyy + 2—;’ = Hir + 2gra

Khi tra dd thi 14y tri s6 luu ludgng don vi trén 1m dai q = Qr:_lax .

* Xac dinh kich thudc cac tudng rang: Cac tudng rang co tac dung tiéu ning va phan
bd dong chdy i cdc tudng tran vao mang tap trung nudc sao cho toc do dan ra kénh
thdo déu. Chiéu cao cua tuong riang xac dinh theo do sau phan gidi mang tran:

2
hpg = 3 %(Qk:“—axj , (m) véi by 12 chiéu rong méng tran.

Chiéu cao tudng riang thii nhat nén ldy cq = 0,35h, chiéu cao tudng ring thy hai ldy
Cc2=(0,6..0,8)cy. Cac tidng rdng ddt cach nhau Shpg; tidng réng thu nhét khong
nén lam lién ma cach nhau mét doan 0,6py va cach bé chiia mot doan 0,5pg ; goc &
chdp & = 60 ... 70° . Céc kich thudc khac cta bé thdo tudng tran 14y theo chi din cta
hinh vé 12 - 26 6 trén.
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Chuong XIIL. NOI DUNG TINH TOAN KINH TE - KYTHUAT, NHUNG CHI
TIEU KINH Tf. NHUNG VAN BE KHAI THAC TRAM BOM .
A.CAC QUY TAC CHUNG

Viéc xay dyng mdi va cai tao cac cong trinh cla tram bom hién c6 chi duge tién
hanh sau khi ¢6 14p luan vé tinh hop ly va c6 lgi thong qua tinh toan kinh té - ky thuat
chung. Viéc tinh toan nay giup ta tim thdy giai phdp k¥ thuat t6i uu va xac dinh thoi han
xay xung hoic cai tao cong trinh. Trong thuc té xay dung thly lgi d€ xac dinh ra mot
phuong an giai phap c6 hiéu qua hon phuong an khac nguéi ta dung phuong phap so
sanh hiéu qué kinh té. Nho phuong phap nay, vao giai doan trudc khi thiét ké ta c6 thé
chon ra: bién phdp bom nudc, ngudn nudc tudi cip nudc hay chéng lut, vi tri dit ciia 1dy
nudc, tuyén dan va bom nudc, s6 lugng ving bom nudc ma tram bom phy trach..v.v...
Két qua lua chon nay xdc dinh dudc dic trung cta giai phap 1a: déi tugng hudng 16i, vén
dau tu, khdi lugng xay dung va tién 1gi clia khai thac tram bom. Vao nhiing giai doan
thiét ké tiép theo cling duya vao phuong phap so sanh hiéu qua kinh té dé:

- Luan chiing vé vi tri dit nha may trén tuyén cip nudc, xac dinh dudc chiéu dai
kénh din va dudng 6ng ap luc ;

- Chiing té dudc phuong 4n chon 1a uu viét trong nhiéu phuong 4n duara ;

- Luan chiing dudc s6 luong va ki€u may bom, bao gém ca mdy bom dy trii ;

- Chon dugc s duong dng, khdi lugng vat liéu, chiéu day va dudng kinh ong;

- Xdc dinh két cdu ti uu va kich thudc bao ctlia cac cong trinh chinh va phy;

- Luan chiing su can thiét clia viéc xay dung cong trinh va trinh ty tién hanh thi
cong va dua tram vao khai thac, cac thong s6 va thoi han xay dung.

Néu cong trinh cta hé théng thiy 16i c¢6 thé khai thac tii 10 nim hodc hon thi viéc
tinh toan kinh té hop 1y hon sé tién hanh theo tiing dgt xay dung. Dau tu khi d6 cling sé
dugc phan bé theo thdi han xay dung. Céc thong sé clia mdi dot cling dude x4c dinh trén
cd sé so sanh két qua tinh toan kinh té - ky thuét cac phuong an tiing dot vdi thsi han st
dung dét dai tuong ting. C4c dau tu phu cho viéc xay dung theo dot so sanh vdi gia
thanh san pham nhan dudc dén khi két thic xay dung cac cong trinh chinh.

B. CHI PHI QUY DAN, PAU TU VA CHI PHI VAN HANH NAM

I. Chi phi quy dén

Tinh todn kinh té - k¥ thut tram bom dugc tién hanh theo theo phucng phép phucng
4n, nghia 1a dua ra mot s6 phucng an cong trinh kha thi va hop ly ky thuat, véi tiing
phuong an tién hanh xdc dinh cdc chi tiéu kinh té - ky thuat. Ddi véi mbi phuong an, xac
dinh gid du todn cong trinh bao gdm ca gid thanh thiét bi ( tdng dau tu ) va chi phi van
hanh nim. Chon ra phuong an ¢6 cdc chi tiéu kinh té - k§ thuat tot nhat. Chi tiéu co ban
dé chon phuong an cong trinh ¢4 1gi nhat 1a chi phi quy din nhé nhét.

- Khi théi han x4y dung cong trinh cila cdc phuong dn so sanh nhu nhau thi chi phi
quy dan dudc tinh theo cong thiic:

Z=C+KE, (13-1)
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Trong do : C la chi phi van hanh hang nam, (d) ;
Klavéndautu, (d);
E, = 1/T,, - 1a hé s6 hiéu qua kinh té , T,, 1a théi gian hoan vén tiéu chuin
(‘tinh bang nim ).

Thoi gian hoan vén tiéu chudn T, 1a thoi gian ma chi phi do ting dau tu cho mot
phuong 4n cong trinh so vdi phuong dn khdc ( ¢d cung gid tri ) dudc bu lai nhd gidm chi
phi van hanh hing nim. Déi vdi cdc tram bom cd gid tri kinh té 16n va té ra cé anh
hudng dén sy phat trién Iyc lugng san xuat clia khu vic hodc c6 vai tro quyét dinh dén
s Igi dung tdng hop thi cho phép 1dy E,, nhé hon. Khi xac dinh hiéu ich do ap dung tién
bo k¥ thuat mdi thi gid tri E, c6 thé ting.

- Khi cac phuong an so sanh co thdi han xay dung khac nhau hoac khi c¢o thoi han
khai théc khdc nhau thi chi phi quy ddi ciing sé ¢6 khac. Nhiing trudng hop nay viéc
tinh chi phi quy déi s& phtc tap hon, ngudi ta van st dung cong thic ( 13 - 1) d€ tinh,
nhung cin c6 hiéu chinh dé k& dén yéu t6 do khdc nhau vé thdi han xay dung hoic théi
han khai thac dua lai. Nhiing tinh todn cu thé xin xem & trong cdc gido trinh va tai liéu
kinh té ¢4 lién quan ;

- Khi c4c cong trinh clia cdc phuong an so sanh khdc nhau khong nhiéu vé thdi han
khai thac ( dudi 30% ), thi cho phép tinh toan hiéu ich kinh t& bé qua tinh toan yéu té
khai thac dai han cla cong trinh, ldc nay vén dau tu K va chi phi van hanh nim C 6
dang chi phi don vi trén 1 héc ta dién tich tudi;

- Khi so sanh cdc phuong 4n cong trinh khac nhau, chi can tinh todn céac chi tiéu vé
dau tu va chi phi van hanh nim déi véi cac hang muc 6 do ¢6 su khac nhau ;

- Viéc so sanh kinh té - k¥ thuat can phai k& dén gid thanh clia dit dai ma cong trinh
chiém chd.

IL. Vén diu tu' va chi phi vin hanh hing nim

1. Vén dau tu:

Vén dau tu cho cong viéc xay dung - 13p dit gdm: gia thanh xay dung va chi phi
mua sim, van chuyén, bdo dudng, 1dp dit va chay thii cac trang thiét bj co dién va két
ciu thép. Viéc tinh toan ddu tu ¢ thé tinh truc tiép tu khéi lugng theo ban vé thiét ké
hoic cling ¢6 thé tinh theo khdi lugng cta cong trinh tuong tu véi cong trinh dang thiét
ké hoc theo ban thiét ké mau. Tong dau tu xay dung cong trinh cau tram bom:

K=K1+K2+K3+Kag (13-2)

Trong d6 : k1 la gia thanh cong viéc xay dung ;

K2,K3,Ka 1an luot 1a: chi phi mua sdm; chi phi bao dudng; chi phi 1ap
dat va gia cong trang thiét bi co dién va két cau thép.

2. Chi phi viAn hanh nim

Chi phi van hanh nim hay chi phi san xuat, bao gébm: khiu hao, chi phi siia chiia
thudng xuyén, luong nhan vién, bio hiém lao dong , tién ddu md boi tron, tién dién
dung cho bom nudc va cho tu dung. Tién khau haova chi phi sua chiia thudng xuyén xdc
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dinh tuong tng theo dinh muc khau hao, 1y theo phan trim vén dau tu. Gia thanh dién
d€ bom nudc xac dinh theo luu ludng nudc that duge bom va cot nude theo tinh toan
thiy ning ( xem phin E ctia chuong nay ). Gid thanh dién tu dung cta tram bom c6 thé
lay 0,02 gia thanh dién lugng dung bom nudc. S6 lugng nhan vién van hanh, tiy theo
cong suat cua tram, xac dinh theo tai liéu quy dinh clia nha nudc. Chi phi bao ho lao
dong va dau md 1ay theo phan trim cta chi phi cho nhan vién van hanh, dién ty dung va
stia chtia thuong xuyén.

C. XAC PINH PUONG KiNH KINH TE PUONG ONG.

Cén tinh toan dudng kinh kinh té clia éng ap luc ( éng ddy ) trude khi chon sb éng ,
vat lidu lam éng va so dd ndi may bom véi dusng dng ddy. DPudng kinh kinh té éng
dugc xac dinh theo chi phi quy din nhé nhét ( cong thic 13 - 1). Trong trudng hdp nay,
von diu tu bao gom: gid thanh dudng dng va ldp dit éng; con chi phi van hanh nim
gdm: khdu hao, stia chiia va tién dién bi ton hao dé khic phuc t6n that cot nudc trong
ong. Nhu vay, viéc chon lua dudng kinh 6ng kinh té dugc tién hanh vdi viéc nghién ctiu
dua ra mot s6 phuong an ( khong it hon ba ) dudng 6ng cé dudng kinh khac nhau va tinh
toan chi tiéu chi phi quy déi cho tiing phucng an dd, chon dudng kinh ¢é chi phi quy
dan nhé nhat lam dudng kinh kinh té. Thong thudng dudng kinh clia cdc dudng 6ng dit
song song thi bing nhau va khong thay d6i theo chiéu dai dng, béi vay duong kinh kinh
té ¢4 thé xdc dinh trén 1 mét chiéu dai ong.

Chi phi quy d&n nhd nhat theo cong thiic sau cho 1 m dai 6ng:

Z=C+KE;=a>+(b/100)K +K.E; (13-3)

Trong dé a - gi tién 1 kWh;

3 - lugng dién tiéu hao trén 1 m dai dudng dng, kWh;

b - 56 % khéu hao d€ phuc hdi, siia chifa 16n va stta chiia thudng xuyén;
K - gia thanh 1 m 6ng va ldp dit 6ng, d;

E,, - hé sé hiéu ich kinh té tiéu chuan.

Dang chung ctia bi€u thiic 3 nhu sau:

5 } 981Qhw,, _ 981A }Q3dt (13-4)
t=0 "tb Ntb =0
Trong do: T - thoi gian lam viéc clda may bom, gid;

hy - t0n tht cot nudc trén 1 m dai dudng 6ng, hyy = A.Q2,m;
A - stic can thdy Iyc don vi;
Ntp = Mmb - Nde - m 1a hiéu suat tram bom, gom : hiéu suat may bom,

hiéu sudt dong co, hiéu suét tinh dén t6n hao trén tuyén din dén dong co.

-
biat [ Q3dt= qg ¢ » khi d6 cong thuc (13 - 4) co dang:
t=0 '

3=(9,81.A/ntb)q8_t.T (13-5)

Déi véi biéu dd luu lugng yéu ciu cd dang bac thi luu lugng trung binh khéi trong
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ong dugc tinh theo cong thic sau:

3 k k
dp.t= 3| ZQ3ti/ Xt (13-6)
i=1 i=1

Trong d6: i - thu tu thdi doan trén biéu dé luu ludng;
k - s6 thdi doan trén biéu dd luu lugng;
Qi - luu lugng trong 6ng ting véi thai doan thi i, m*/h.
Sau day la m6t s6 cong thc tinh gy,  d6i v6i céc bidu db luu lugng ( Hinh 13 - 1) va

cac so do ndi éng (Hinh 13 - 2 ) 14p cho tram ¢ cac mdy bom cung dudng dic tinh

40
3a ia Ja
20 20 | 20 20 20
a a_ @ a Q 0
nin 14 ]
"I, 1 ?{‘ |_‘r‘,_—[‘2 t; |ty |ts t; |ty |83 tu lts|tsl|ts
T T ‘ T
a ] b

Hinh 13 - 1. C4c biu dd luu lugng cla tram.

@ ¢

a g, ] 2

1 ilf 3

Hinh 13 - 2. Céc so d6 ndi dng ddy clia tram bom.

- Bifu db a va so db a:
dpr= Q311+ 212 + 13)/(3T) (13-7)
-Biéuddavasoddd:
dp.t=Q3[(t1 +8t2 +t3)/T (13-8)
-Biéudd dvassddb :
Ap.t =Q 3/ (tr+ 22 + 313 + 214 + t5)/ (4T) (13-9)
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. R A 2 A
- Biéu do 6 va so do

Up.t=Q 3/ (tL+ 212 + 9t3 + 2t + t5)/(2T) (13-10)
-Bifudd dvaso dd a:

_g3\/t1+8t2+27t3+8t4+t5 13-11
Ip.t = 5 L (13-11)

[od A \ A
-Biéudobvasdgdoe:

Q31+ 8t +27t3 +64t4 +27t5 +8tg + t7
Ipt=7 T

Viéc tinh toan dudng kinh kinh té éng tién hanh theo cac budc sau:
+ Dinh ra mét s phucng 4n duong kinh éng ddy c6 thé;

(13-12)

+ Tinh toan Iuu lugng dp. trong ong, va theo dé déi véi mbi phuong an tién

hanh xdc dinh dién ning t6n that trong dng theo cong thic (13 -5 );
+ Tinh chi phi quy dan ddi véi tiing phuong an theo cong thiic ( 13 - 3 );
Chon ra dudng kinh 6ng kinh té 1a dudng kinh ¢ chi phi quy din nhé nhét.
D. CHON VI TRI PAT NHA MAY BOM.

Dic trung din nudc : kénh dan ( khi 1dy nudc tti kénh chinh va ti hd ) hodc khong ¢
kénh dan ( khi 14y nudc tii song ) cé anh hudng dén viéc chon vi tri dit nha mdy cia
tram bom.

Khi 14y nudc tii séng, nha may c6 thé dudc bd tri & long song, trén bd hodc cit vao
bo ( khi diéu kién dia chét thuan Igi va lugng bun cat trén song it ). Khi cit nha mdy vao
bo s& giam dudc chiéu dai clia dudng 6ng 4p luc, nhung lai lam ting kich thudc cla
kénh dan.

Khi tram c6 kénh dan thi vi tri dit nha may dudc chon phu thudc vao diéu kién dia
chét noi dit nha may, phu thudc két ciu kénh , vao vat lidu xay tuong , vao diéu kién lp
dit va lam viéc ctia duong ong 4p luc. Trén tuyén cdp nudc can dua ra vai phuong an bd
tri nha may dé tinh todn so sanh.

Vi tri s0 bd ctia tram c6 thé nhan theo do sau khéi dao cua kénh din, d6 sdu nha may
phu thudc vao tong luu lugng cin bom. Vi du khi luu lugng cla tram 1a 10 m¥/s thi
chiéu sau khdi dao nha may c6 thé 1dy chiing 10 m.

Déi véi mbi phuong an, tinh ra ddu tu xay dung kénh din va dudng ong ap luc, gia
thanh dién ning dé bom nudc tuong ting véi biéu dé yéu ciu dung nudc va tinh chi phi
quy dan. Cudi cing phuong an nao cd chi phi quy din nhé nhét sé 1a phucng an dugc
chon va vi tri dit nha may cia phuong an do 1a c6 loi.

E. TINH TOAN THUY NANG CUA CONG TRINH.

Tinh todn thlly ning cda tram bom nhim xéc dinh ra ligng nudc ( tinh m® hodc T-m)
bom dudc trong mot ndm va ning lugng cin dung d€ bom lugng nude dé cling nhu x4c
dinh diéu kién lam viéc kinh té nhat ctia tram bom.

Téng lugng nudc cAn bom trong mot nim va ning lugng dung dé bom nude c6 thé
xéc dinh 1a téng lugng nudc va ning lugng cia céc thai doan lam viée & cac ché do khac
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nhau ctia mdy bom. Tai liéu dé tinh toan thlly ning la:

- Biéu db luu lugng yéu ciu clia tram va biéu dé cot nudc dia hinh theo cac thoi
doan bom, cung v& chung trén mét biéu dé ( Hinh 13 - 3,a).

- Cé4c dudng dic tinh clia mdy bom va cla dudng ong, dua vao cac dudng dic

tinh nay dé xdc dinh diém cong tic cla cla may bom ting thdi doan bom ( Hinh13- 3,b)
- Hu

[ 10008-4/53 12Y%
8 n =366 0 /muy (\7 w 1
. = P A .
| I, = H50uM ?‘fm 1"
' 42t i
\'£7it » p
Yor _H=1{a) 140
L —_— » ]
J2 'G.M_J/{:'r/ | ' JYt /Hr=a 1s
u ;‘2' i . _— T , A He-150
274 2 B = A T 7
3 3 - = ) He-2
pop=| o = S . 26 \ ty Hrp=Hpy \ e
BLat : s . . ]
ty H N kv
e : 20t 170
[l R . B ‘N= | g
L 2L Ly |1 'Tﬂ i i L1 i R
U.U_L,,LZJ.}A;HA 1“.7172].-&... o . 4 A0
feh te e ¢-d6 teym - . ; 1 1
hT'M i hy-28, 4 4
6 [ ' A bt
a : / // ] :EUU_
¥rof .
o // 4 4
T / /Tﬁ/q"a 11200
i ted 2 M\’T’.’T 'at:J < ¥ bl 1°
] 800 1600 b )2‘/00 CJzoo 4pop  a,dls

Hinh 13 - 3. C4c bi€u db s6 lidu d€ tinh toan thiy ning.
a - Bifu dd luu lugng va cot nude dia hinh cta céc thoi doan bom ;
b - Cac dudng dic tinh cla mdy bom: H - Q; N - Q; 1 - Q va céc dudng
phu thudc : Hr - Q; Hr - 1,5Q ; Hr - 2Q.

Biéu db Hinh (13 - 3,b) 1a mot vi du xay dung vdi so dé duong éng ndi nhu Hinh (13
- 2,e ): trudng hop mot dudng dng ap luc ndi vdi 2,5 mdy bom ; kha niang van hanh cia
mot ong 1a chay 1 mdy, chay 1,5 mdy va chay 2 mdy, do vay trén Hinh (13 - 3,b) ta xay
dung ba dudng phu thudéc Hr - Q; Hr - 1,5Q ; Hr - 2Q ( xem céach vé cdc dudng &
chuong VI ) cho ba tridng hgp lam viéc tuong ung.

Viéc tinh toan thiy ning thudng 1am & dang 1ap bang. Theo chiéu cao cdt nudc dia
hinh ting v6i m&i thoi doan lam viéc cla tram bom ta xac dinh dugc diém cong tac cia
may bom, nghia 1a xdc dinh dudc Iuu lugng bom thuc t& Qg , cot nudc He va hiéu suat
cta tram no . Tinh ra cong suat thuc té st dung cla tram No = 9,81QeHo / N , sau do

241

http://nuoc.com.vn



nhan cong sut vdi thoi gian tucng ung Te tim ra dién higng st dung cta thsi doan 3o,
lugng nudc W (m3 ) vaHW (T-m) ...
G. CAC CHI TIEU KINH TE - KY THUAT
Tinh kinh t& clia tram bom tudi va tiéu dudc dic trung bédi cac chi tidu tuyét doi va
chi tiéu don vi. Chi tiéu tuyét déi la dau tu K va chi phi van hanh nim C ( xem muc B ),
con cac chi tiéu don vi la:
- Pau tu don vi Ky, va chi phi van hanh ndm cho 1 kW céng suit 1ip may Cy :
K, = K/EN va Cy = C/EN
Trong dé =N 1 téng cong sudt 1dp mdy cia cac dong co dién trong tram bom, kW.
- Pau tu don vi K, va chi phi van hanh C; cho mdt héc ta dién tich tudi hoic tieu:
K, =K/F vaC,=C/F
Trong d6 F la dién tich tudi hogc tiéu that ma tram bom dam nhén, héc ta.
- Gia thanh bom 1 m’ nuéc C' va 1 T- m nuide C" :
C'=C/EW va C"=C/ZHW)
Trong dé: XW va XHW xdc dinh theo két qua tinh toan thiy ning & trén.
- Hé s6 sti dung cong suét 1ip may:
o = Np/ZN;m
Trong d6 Ny 1a cong suét trung binh clia tram bom trong nim, kW; N, = 23/ZTq
vGi 23 va X T duge xdc dinh qua tinh todn thdy ning 6 trén.
- Heé s6 dién tich xay dung : n' = F/ F.y
Trong d6 Fy, 1a dién tich hifu ich ma cong trinh chiém chd, hécta;
F.4 1a tong dién tich clia tram bom, héc ta.
- Hé s6 st dung 1anh thd: n" = Fy/Foy
Trong d6 Fyy, 1a dién tich xay dung bao gdm dién tich F,; va dién tich kho bai, dudng
0 t0, dién tich 1dp rap, héc ta.
Cac cong trinh clia tram bom dudc coi 1a kinh t& néu céc chi tiéu tuyét déi va chi tiéu
don vi clia chiing nho hon hogc bang cac chi tiéu dinh muic tuong ting.
H. NHUNG VAN BE VE TO CHUC VAN HANH TRAM BOM
Tram bom chi ¢ thé lam viéc c6 hiéu qua cao va an toan khi:

- Chét lugng thiét ké va xay 13p cao. Su khiém khuyét trong xay dung va thiét ké
cang 16n thi din dén két qua x4u va ting gia thanh van hanh va cin phai thay déi lai
cong trinh va trang thiét bi, mot s trudng hop tham chi con lam héng cong trinh.

- Théa man diy di nhét cac yéu ciu clia hé thdng cong trinh vé sd va chét lugng
nudc cling nhu kha ning 1am viéc  moi ché d6 ma khong tiéu thy dién qua muic ma van
dam bao ning suit cao. Yéu cau nay con rat khic khe d6i vdi tram bom cdp nudc cho hé
théng dng kin va hé théng tram bom nhiéu béc thang.

- Co cAu t6 chic quan ly va san xudt clia tram bom tudi cin phai hop ly.
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I. Co céu td chiic phuc vu khai thac

Cac nhan vién van hanh va san xué t - stia chifa, nhan vién hanh chinh - diéu hanh 13
nhiing nguéi ¢ tdc dung ddm bao khai thac tram bom an toan va hiéu qua

Nhdn vién hanh chinh - diéu hanh dugc liét vao bién ché cia cong tac quan ly hé
thong tudi. Ho c¢6 chiic ning vach ra ké hoach va ap dung ké hoach chién lugt vao khai
thac, 1ap biéu dd stia chiia thudng xuyén va sdia chia 16n, 1ap ké hoach trang bi lai ky
thudt cho tram bom, cung cp vat tu, Iua chon va dao tao ky thuat cén bo, kiém tra chat
lugng van hanh.

Nhdn vién vdn hanh hodc tric ban cin ddm bdo van hanh tram an toan theo biéu dé
ké hoach cdp nudc va theo 1énh clia phong diéu do hé thong tudi va thudng xuyén co
mit & tram bom. Ngoai ra, nhan vién van hanh cin ki€m tra kha ning hoat dong ctia
thiét bj va cong trinh, trong trudng hop cén thiét ty minh cé thé xi ly loai b nhiing
héng héc cia thiét bi hodc ¢ su trg gitp clia doi stia chiia chuyén nghiép. Trudng hop
néu tiép tuc hoat dong thiét bi cd thé bi su cd thi cin ngdt cac t6 may hodc ngit toan bd
tram va thong bdo cho nhan vién hanh chinh - diéu hanh va nhiing b phan ¢4 lién quan.

Nhdn vién sdn xudt - sita chifa cta cac tram bom gan nhau thudng dong & trung tam
stia chifa chung cda cdc tram. Trung tdm nay cdé xudng co khi, kho, phong thi nghiém,
c6 phuong tién van tai va ¢é mot vai doi chuyén nghiép. Ning lyc cla trung tam sia
chiia phu thudc vao sé ludng va quy mé clia tram bom, phu thudc vao dic tinh ky thuat
va thanh phan cuia thiét bi.

I1. Cong tac sira chia.

Cong tac slia chtia tram bom ¢ nhting loai stia chifa sau:

1. Swa chwa dv phong dinh ky

Cong viéc stia chifa nay bao gém nhiing ndi dung sau : kiém tra va siét cac bu 16ng
lien két ; kiém tra tinh trang lam viéc cta truc & nhiing chd d& quan sat ma khong phai
thdo d3 mdy bom; do do rung & nhiing ché ma tai liéu van hanh siia chifa da hudng dan;
do luu lugng nudc rf qua cac vong chéng ro cta 6 truc dinh hudng ( loai boi tron bing
nude ) va do nhiét do dau ( ddi véi may bom c6 6 dinh hudng boi tron bing dau ); thay
thé vong bit va loai bd nhiing vong 16t bio vé bi mon; véi mdy bom hudng truc truc
ding con tién hanh kiém tra trang thai cla cd cAu quay canh bom. Néu thdi gian tién
hanh cong tac stia chiia nay trung hgp véi khi tram nghi lam viéc thi nén lam thao kho
mdy bom, xdc dinh khe hé trong 8 dinh hudng , trong céc vong chdng ro va theo dbi cac
cd cdu cong tdc clia may bom;

2. Sita chura thuong xuyén:

Stia chifa thuong xuyén thudng tién hanh khi mdy ding va da dudc thdo hét nudc.
Noi dung stia chifa nay 1a thay thé bac cta 6 dinh hudng, cac phan ti bi hdng clia vong
chdéng ro ctia 6 hudng va cia truc, xac dinh sy mon truc 6 khu vic 6 hudng va vong
chdng 10, cac khe hé gitia BXCT va budng ( bom hudng truc truc diing ) va khe hé cla
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vong chéng ro ( bom li tam truc ding ); kiém tra do thdng cta truc t6 mdy. Sta chiia
nay thuc hién khong cin phai thdo toan b t6 may ;

3. Suia chira lon:

Stfa chiia 16n dé dy kién khoi phuc thiét bi gin trang thai ban ddu. Stia chiia nay tién
hanh khi t6 mdy dugc thao rdi hoan toan. Khéi lugng cong viéc nay bing khéi ludng
cong viéc stia chifa thudng xuyén cong vdi siia chiia canh va bau BXCT béng cach han
dép thép khong 1T bing que han dién, han cac chd rd bing cach trat epoxit, thay thé cac
vong bao vé va vong chdng ro trong BXCT. Sifa chifa 16n khac vdi stia chifa khac béi
dic trung thay thé nhiing chi tiét mdy chinh nhu BXCT, truc, 8 dinh hudng; loai bd
nhiing hu hdng clia co cdu hudng va than mdy bom.

Tinh dinh ky cta stia chiia thudng xuyén va siia chiia 16n cta tt ca cac dang thiét bj
va cong trinh cling nhu viéc trang bi lai tram bom can phéi tuan theo tuong tng vdi két
cAu clia nha mdy ché tao va cta nhiing s6 liéu do dat kiém tra ( viéc gidm luu lugng va
hiéu sudt vugt qua gia tri cho phép khong dudc lam ting d6 rung dong mdy ..v.v.. ) va
van hanh thuc té trong cac diéu kién tuong tu. Thuong stia chiia thudng xuyén va siia
chifa bdo dudng tién hanh ci nim, con sifa chiia 16n dugc tién hanh vao gitia cc giai
doan tudi, viéc trang bi lai k¥ thuét hodc thay d6i két cAu chi tién hanh khi viéc siia chiia
16n khong thé cai thién hon dudc cac chi tiéu kinh t - ky thuat cia déi tuong va khong
bao dim van hanh an toan tiép theo. Tinh chu ky cta siia chia 16n c¢6 thé thay déi trong
gi6i han rat 16n va phu thudc vao hai yéu t6 co ban: so lugng cac hat mai mon chia
trong nudc dugc bom va chat lugng trang thiét bi.

I11. Cong tac van hanh tram bom

Trong qud trinh khai thac tram bom ¢6 thé c¢6 bén giai doan co ban sau:

Sau khi két thiic cong viéc ldp rdp thiét bi can tién hanh cong tdc mé mdy hiéu chinh.
Tién hanh kiém tra do chinh xdc cla thiét bi va hé¢ thong thiét bi phuy, kiém tra tinh an
toan chiu kéo clia bu 1ong ndi ghép mit bich va tAim mdng, kiém tra khe hé gitta BXCT
va céc phn tinh cda than mdy, cin bing cdc géc quay canh BXCT clia bom truc, chét
lugng 1dp 6 truc, d6 ddng truc gitia mdy bom va dong co, kiém tra diu trong 6 truc va
trong hé théng diéu chinh.

Sau khi két thic cong tac chudn bi, cAn mé mdy thii nghiém. D€ lam diéu nay can
dua vao hoat dong cac hé thong phu trg: hé thong chan khong, hé théng cdp nudc ky
thuat khi cin thiét boi tron vong bit va lam mat & truc, hé théng diéu chinh, sau d6 1a
céc t6 may. Thdi gian mé mdy thii nghiém 1an ddu thuong xay ra vai gidy. Sau khi diing
may, cAn kiém tra can than va loai bé cac khuyét tat dudc phat hién. Sau dé ta mé may
lai ( chay ra ). Trong giai doan chay ra tién hanh xac dinh muc dau va nhiét d6 dau
trong hop diu 6 dinh hudng, kiém tra su lam viéc cia vong bit, kiém tra sy d6t nong céc
cudn day dong co dién, muic do rung cla t6 mdy, doi khi con kiém tra két cAu phan cong
trinh xay dung. Thoi gian kiém tra chay thii ¢6 thé mét 2 dén 3 gio.
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Sau khi ngit, kiém tra 13p lai va loai bé nhiing khuyét tat cla t6 may thi tién hanh
déng may vao chay phu tai cong tac, trong thdi gian nay con tién hanh kiém tra nhiét do
0 truc va cudn day cta dong co dién mot 14n nia, kiém tra luu lugng nudc lam mat, x4c
dinh cdc thong s6 may ( nhu luu lugng nudc khi bom véi cac cot nude khac nhau, cong
sudt, hiéu sudt, mic rung dong, hién tugng khi thuc ). Théi gian chay vdi phu tai cong
tac tién hanh 8 dén 10 gis. Sau khi diing va kiém tra 13p lai thi ban nghiém thu va don vi
khai théc s& kiém tra 14n cudi. Trong qué trinh tién hanh thi nghiém kiém tra t6 hop
thiét bi can theo chi tiéu clia nha may ché tao va thong sé thiét ké. Thoi gian thi nghiém
thudng qua 20 gid d6i véi may bom nhd va trung binh, 12 gid déi véi may bom 16n.

Nhiing cong viéc chinh vé vdan hanh tram bom do nhan vién van hanh thuc hién tuan
theo quy dinh clia nha mdy ché tao va theo dung quy tic an toan k¥ thuat. Yéu cau vé
ma nhan vién van hanh phai theo phu thudc nhiéu vao chiic ning va miic do ty dong clia
tram. D6i v6i tram bom tu dong thudng nhan vién van hanh khong phai thusng xuyén
¢6 mit & tram, chi cin dinh ky kiém tra cong trinh va thiét bi. Trén cdc tram bom tudi
bom nudc tif kénh sang kénh khac nhan vién van hanh cin c¢6 mit thudng xuyén dé déng
ngét mdy theo chi huy ctia bo phan diéu do va theo déi su lam viéc cta thiét bj va cong
trinh, loai bd kip thoi nhiing hong hdc.

Kiém tra trang thai cong trinh gém: trang thai cdc tdm lat, xac dinh thdm qua cong
trinh dat, cac khdp bién dang, khdp 1tin va do dich chuyén cong trinh, kiém tra do rung
dong cia két cdu xay dung, do ha thadp muc nudc trén ludi chin rac, sy bién dang bd &
ving cong trinh 1dy nudc.

Trong qua trinh tram 1am viéc binh thudng nhd ¢é dung cu do tién hanh theo déi phu
tai cla t6 mdy, nhiét do & truc va cdc cudn day clia dong co dién, hiéu chinh hé théng
thiét bi phu va muic rung ctia mdy. Kiém tra trang thdi cta truc, 6 truc , vong tiép xuc,
vong gbp, cac khung va céc cac 4p to6 mat, cac thiét bi cao ap, khdp bu, van pha chan
khoéng, hé thdng diéu chinh va céc van.

Cong tdc sila chita chinh trén tram bom tién hanh vao giai doan két thuc tudi. Thoi
gian nay tién hanh stia chiia thay thé cdc hu héng cong trinh va thiét bi cin siia, Xac
dinh gia thanh va thdi gian sifa chiia. Sau khi sifa chiia 16n trang thiét bi can tién hanh
cong tac mé mdy hiéu chinh nhu da dé cap & trén.

Sau khi két thiic tidi va sila chita, tién hanh céng tdc bdo dudng. Can thao nudc trong
cac v6 bom, trong dudng dng va nhiing bé chiia. Tién hanh pht 16p dau d€ bao vé thiét
bi o khi theo quy dinh clia nha mdy ché tao, chéng 4m cac thiét bi dién ..v..v..
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. Hacocbi u Hacocuvie cmanuuu - B. @. Wadaesckuu - 1989 .
( Giao trinh: May bom va tram bom. V.F.Trabaevski - 1989 )

. Giao trinh May bom va Tram bom . B§ mon Tram bom, DHTL Ha Noi.

. Hacochbie Cmanuuu [N'uopoTexnuveckux Cucmewm - B. 3. Kapeaun - 1980.
( Tram bom ctia hé théng Thuy lgi - V.E. Karelin - 1980 )

. Bom, Quat, Mdy nén - Nguyén viin May - DHBK Ha Ngi - 1997.
. Mdy bom va Tram bom trong Nong nghiép - Nguyén vin Bay - 1999.
. SO tay thiét ké Tram bom viia va nhd - Nguy&n Sung - 1987. Ha Noi.

. T'udpasauka u 'udpaBauvreckue Mao unvi - B. B. [Ow kun- 1974 .
( Thiy luc va Mdy Thuy luc - V. V. Ziukin - 1974 ).

. T'udposrextpureckue Cmanuuu - ®.®. I'ydun - Mockow - 1972
( Tram Thiy dién - F. F. Gubin - Matscova - 1974 )
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MUC LUC

LOI NOI PAU
s , R
LUQC SUPHAT TRIEN ...

Chuong 1. KHAI NIEM CHUNG VE MAY BOM VA TRAM BOM
A. KHAI NIEM VE MAY BOM, PHAN LOAI MAY BOM

3
B. CAC THONG SO NANG LUONG CHINH VA VUNG SUDUNG MAY BOM
C. TO MAY BOM VA TRAM BOM
Chuiong 1. CAU TAO MOM CANH QUAT
A. PHAN LOAI BOM CANH QUAT
B. BOM LI TAM
I. s6 d6 nguyén ly hoat dong ctia bom 1i tAm
II. Cac loai may bom li tam.
1. Bom cong x0n.
2. Bom li tAm hai cta vao.
3. Bom li tam da cap.
4, Bom li thm loai 16n, tryuc diing.
C. MAY BOM HUONG TRUC
I. So d6 nguyén ly hoat dong ctia bom hudng tryc.
I1. Cé4c bo phan ctia bom hudng tryc.
D. MAY BOM HUONG CHEO.
Chuong I11. PAC TINH CUA BOM CANH QUAT
A.NGUYEN LY LAM VIEC CUA MAY BOM CANH QUAT.
I. Nguyén ly 1am viec ctia bom li tm.
I1. Thanh 14p phuong trinh co ban ctia bom 1i tam.
I11. Phuong trinh ( 1 - 3 ') 4p dung cho thuc té.
IV. Anh hudng clia géc B, ddi vdi viéc chon hinh dang cénh quat.
1. Y nghia vat ly clia phuong trinh co ban (1-3).
2. Chon hinh dang canh quat ( chon goc B, ).
V. Qua trinh 1am viec trong phan tinh cau bom li tam.
B. NGUYEN LY LAM VI£C CUA BOM HUONG TRUC
C. PAC TINH CUA BGM CANH QUAT.
I. T6n that trong may bom va hiéu suit cla mdy bom.
1. T6n thét thiy luc.
2. Ton thét dung tich AQ.
3. T6n thit co khi ANk .
I1. Dudng dic tinh cia mdy bom canh quat.
1. Pudng dic tinh ctia mdy bom li tdm vé theo 1i thuyét.
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2. Dudng dic tinh ciia mdy bom huidng truc, huidng chéo.

35
3. V& dudng dic tinh ciia may bom bang thuc nghiém. 37
Chuong IV. PINH LUAT PONG DANG CUA M. BOM VA UNG DUNG 39
A. LUAT PONG DANG VA CAC CONG THUC PONG DANG, TY TOC. 39
L. Céc tiéu chuan ddng dang. 39
I1. Thanh 14p c4c cong thiic dong dang. 40
1. Cong thic dong dang vé van tdc. 40
2. Cong thic dong dang vé Iuu ligng. 40
3. Cong thiic dong dang vé cot nudc. 40
4. Cong thic dong dang vé cong sudt. 41
IT1. C4c cong thiic dong dang trong trudng hop dic biét. 41
1. Truong hop gill vong quay khong d6i, chi thay déi kich thudc mdy bom. 41
2. Truong hop gill nguyén kich thude mdy bom, chi thay déi vong quay. 41
3. Xac 1ap quan hé gilia i va i, khi ci n va D déu thay doi. 41
4. Hiéu chinh hiéu suit may bom that theo may bom gia. 42
5. Hiéu chinh d6 du trd khi thuc Ah va d6 chan khong [Hek ] khi D va n thay déi.
IV. Ty tdc clia ng may bom. 42
1. Binh nghia ty tdc. 42
2. Thanh 14p cong thuc tinh n. 42
3.Y nghia cta ty tdc. ‘ 43
B. UNG DUNG CUA PINH LUAT PONG DANG.
43
I. V& lai cdc dudng dic tinh cia may bom khi vong quay thay doi 43
1. VE€ lai dudng dic tinh ¢6t nudc H - Q vng vdi n,. 44
2. V& lai dudng dic tinh cong suat N - Q - nl vdi n,. 45
3. V@ lai dudng dic tinh hiéu sudt 1 - Q - nl Ung véi n,. 46
II. Got BXCT d€ md rong pham vi lam viéc clia bom 1i tAm. 46
1. Céc cong thiic dong dang khi got banh xe cong tac. 46
2. Xéc dinh D,, va v& lai cac duong dic tinh ctia bom khi got. 47
Chuong V. KHI THUC TRONG MAY BOM CANH QUAT 49
A. HIEN TUQONG KHI THUC VA NGUYEN NHAN PHAT SINH. 49
I. Hién tugng khi thuc, qua trinh va nguyén nhan phat sinh khi thyc. 49
I1. Nhiing yéu t6 lién quan dén hien tugng khi thuc. 50
I11. Nhiing d4u hiéu cta khi thuc va bién phdp phong ngia. 51
1. Nhiing ddu hiéu va tac hai clia hién tugng khi thuc 51
2. Cac bién phap phong ngua hién tugng khi thuc. 52
B. PO CAO PAT MAY BOM 52
I. Tinh d6 cao hut theo dd chan khéng cho phép [ Hek | 53
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II. Tinh d6 cao hut theo d6 du trt khi thuc Ah
II1. Xac dinh cao trinh dat may bom ( Vdm ).
1. Xéc dinh cao trinh dit may bom theo trang théi thiét ké.
2. Kiém tra cao trinh dit may bom & cac ché do lam viec khac.
C. THI NGHIEM KHI THUC
Chuong VI. CAC TRUONG HOP LAM VIEC CUA MAY BOM
A. MAY BOM LAM VIEC CHUNG VGI PUONG ONG, PIEM CONG TAC
B. PIEU CHINH PIEM CONG TAC CUA MAY BOM
C. VUNG LAM VIEC KHONG ON DINH CUA MAY BOM
D. CAC MAY BOM LAM VIEC GHEP SONG SONG
I. Ghép song song cac may bom lam viéc chung mét dudng ong
1. Ghép song song cac mdy bom lam viéc chung nhiéu dusng 6ng
E. CAC MAY BGM LAM VIEC GHEP NOI TIEP
G. CAC MAY BOM LAM VI£C TRONG MANG PUONG ONG
Chuong VII. CAC LOAI MAY BOM KHAC
A. BOM PITTONG VA BOM TRU
I. Bom pittong tac dung don
I1. Bom pitténg tac dong kép
II1. Bom pittong sai dong
IV. Bom pittong can
V. Bom pittong quay
B. MAY BOM ROTO VA BOM XOAY
I. May bom réto
1. Bom banh rang
2. Bom truc vit
3. Bom vong nuidc
4. Bom canh trugt
I1. May bom xoay
C. MAY BOM TIA
D. MAY BOM DANG BANG KHi NEN
E. BOM NUOC VA
Chuong VIIL. HE THONG CONG TRINH TRAM BOM
A. KHAI NIEM CHUNG VE HE THONG TRAM BOM
I. Céc thanh phan chinh clia hé thong tram bom
II. Phan loai tram bom
I11. Mt s6 161 khuyén vé viéc bd tri cong trinh tram bom
89
B. TRAM BOM TUOI
C. TRAM BOM TUGI VA TRAM BOM TUOI TIEU KET HOP
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D. TRAM BOM CAP NUGC NONG THON
I. Ldy nudc ttf ngudn nudc mit
II. L4y nudc tii ngudn nudc ngdm

Chueng IX. CAC THIET BI CO PIEN CHINH CUA TRAM BOM

A. THANH PHAN THIET BI CHINH VA YEU CAU pOI VOI MAY BOM
B. TINH TOAN CAC THONG SO VA CHON MAY BGM CHINH
1. Tinh toan cac cdt nudc
II. Tinh toan chon sé mdy bom va Iuu lugng thiét ké cla may bom
I11. Chon may bom chinh
C. PONG CO PIEN KEO MAY BOM VA CHON PONG CO PIEN
I. Pong co di bd
1. Pong co dong bd
I11. Céc loai ¢ cdu truyén dong tii dong co cho may bom
1. Khép ndi dia
2. Khdp néi thiy luc
3. Khdp ndi dién tu
4. Truyén dong dai truyén
5. Truyén dong banh ring ( bo bién tdc )
IV. Chon dong co dién cho may bom
D. MAY BIEN AP VA CHON MAY BIEN AP CHO TRAM BOM
Chuiong X. CAC THIET BI PHU TRONG TRAM BOM
A. TRANG THIET B CO KHI
I. Céc loai van phing
I1. Ludi chan rac va may don rac
I11. Thiét bi nang - van chuyén
1. Paling va ciu truc dam treo
2. Cau truc cau trong gian may
3. Cau tryc chli mon va mdy nang truc vit
4. Mdy nang thdy Iyc va may téi
IV. C4c loai van trén dudng dng
1. Van ddy va van mot chiéu
2. Van diéu tiét
3. Van thoat khong khi
B. HE THONG CAP NUOC KY THUAT
137
C. HE THONG TIEU NUGC THAM VA THAO NUGC TRONG NHA MAY
D. HE THONG CUNG CAP DAU
E. HE THONG KHI NEN
F. HE THONG CHAN KHONG
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G. HE THONG CUU HOA
H. HE THONG THONG GIO

1. CAC THIET BI PO LUONG - KIEM TRA
I. Thiét bi do muc nudc
II. Tin hiéu dong
I11. May do luu lugng
Chuong XI. NHA MAY CUA TRAM BOM
A. CAC LOAI NHA MAY BOM
B. NHA MAY BOM KHOI TANG
I. Phan dudi nudc clia nha may bom khéi ting
1. Ong hiit ctia nha mdy bom khéi tang
2. Phan ctia 1y nudc clia nha may bom khdi ting
3. Tang dudi clia nha may bom khdi tang
II. Phan trén clia nha may bom khéi ting va loai budng
1. B6 tri tong thé phan trén cta ddu mdi nha may tram bom
2. Kich thudc cdc phan trén nha may bom
C.NHA MAY BOM KIEU BUONG
L. Dic diém va cdu tao nha mdy bom kiéu budng udt
II. Nha mdy bom loai budng kho
I1I. Hinh dang va kich thudc phan budng hit ctia nha mdy bom ki€u budng
1. Cach bd tri mit bing budng hut
2. Do ngap nudc trong budng hiit
3. Xac dinh chiéu rong budng hut
4. Xac dinh chiéu dai budng hut
5. Xdc dinh chiéu cao budng uét mdy bom dit  tang kho
D. NHA MAY BOM KIEU MONG TACH PAT LO THIEN
L. Dic diém két cAu nha mdy bom kiéu tich mong dit 16 thién
II. C4u tao méng t3 may bom truc ngang
I11. B4 tri va ghép ndi dudng dng trong tram bom
1. B6 tri va ghép ndi dng huit
2. Ghép ndi éng ddy trong nha may
3. B6 tri 6ng dp luc trong nha may
E. CAC LOAI NHA MAY BOM DI PONG
I. Tram bom thuyén
II. Tram bom di dong trén bd
Chuiong XII. CONG TRINH LAY VA THAO NUGC CUA TRAM BOM
A. CONG TRINH LAY NUGC
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I. Cong trinh ldy nuidc song
1. Cong trinh 14y nudc bo
2. Cong trinh 14y nudc 1ong séng
II. Cong trinh 14y nudc tif hd chiia
III. Cong trinh 1dy nudc trén kénh
B. CONG TRINH DAN NUGC TGI NHA MAY BOM
I. Pudng dan kin
1. Dudng dan tu chdy khong 4p
2. Pudng 6ng tu chiy cd ap
3. Dudng dan xi phong
I1. Buong 6ng din hé ( kénh din )
1. Kénh khong ty dieu tiét
2. Kénh ty diéu tiét
C. BE TAP TRUNG NUGC NHA MAY BOM
D. ONG DAY (ONG AP LUC)
I. Lua chon tuyén dit dng, s6 6ng va vat liéu lam 6ng
1. Chon tuyén dit 6ng
2. Chon sé duong 6ng
3. Chon vat liéu lam dng
II. Budng dng bé tong cot thép
111. Ong ddy bing thép
Iv. 6ng gang va ong 1am bing chat déo
V. Xac dinh dudng kinh kinh té clia 6ng
E. CONG TRINH THAO NUGC ( BE THAO )
I. Cong dung va phén loai bé thao
I1.BE thdo st dung thiét bj déng mé co khi
1. Céc loai thiét bi co khi dé chin dong nudc ngudc
2. Tinh toan thuy lyc bé thdo thdng dong
I11. BE thao ki€u xi phong
1. Tinh toan thiy lyc xac dinh kich thudc bé théo xi phong
2. Cac loai van pha chan khong va nguyén ly lam viéc
IV. Bé thdo c6 tudng tran
Chuiong XITL. NOI DUNG TINH TOAN KINH TE - KY THUAT,
NHUNG CHI TIEU KINH TE. NHUNG V.P. KHAI THAC T. BOM
A. CAC QUY TAC CHUNG
B. CHI PHI QUY POL, PAU TU VA CHI PHI VAN HANH NAM
I. Chi phi quy déi
II. Vén dau tu va chi phi van hanh nim
C. XAC PINH PUONG KINH KINH TE ONG
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D. CHON VI TRI PAT NHA MAY BOM

E. TINH TOAN THUY NANG CONG TRINH

G. CAC CHI TIEU KINH TE - KY THUAT

H. NHUNG VAN BE VE TO CHUC VAN HANH TRAM
I. Co cAu t6 chiic phuc vu khai thac
II. Cong tac stia chtia
II1. Cong tac van hanh tram bom

TAI LIEU THAM KHAO

MUC LUC
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