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LG NOI DAU

San xudt dicn nang la mot nganh quan trong trong nén kinh 1o
(qudc dan. N6 phan dnh tinh trang chung cha sic san xudl coa mo
guoe gia. Treén the gidi phan [6n dién nang duge san xudl ra & cac
nhi may nhiél dicn.

O nude 1a, trong giai doan doi mdGi hién nay dang can pha
tricn manh cde nhiv mdy nhi¢t dicn dat nhién licu hitn co. Tin chéic
rang, vdi Khi nang v el lugng than dé, didu mo v Khi dot, ching
ta s& ¢d e st dE trong mOL thod gian khong xa sin hrong dién s¢
(ang gdp dot, gdp ba hi¢n nay, va 8¢ gdp phin quan trong dé dua
nén kinh (¢ cua ching (a tién manh.

Tai Li¢u ndy trinh biay nhitng cg s¢ 1y thuydél cia nhin may
nhi¢t dign dot nhién li¢u hitu co; Khao sal cac loai nhi may nhidt
di¢n, s do nhi¢t nguyen 1§ va so do nhict chi (ié1, tinh todn cde so
d6 nhict nguyén 1y, cdac thict bi trao doi nhi¢t va mot s¢ van dé vé
van hanh nhd mdy nhi¢t dién. Tal licu nay duge ding lam gido
trinh chinh cho sinh vién nganh nhiét dién, nganh kinh (¢ nang
hreng, lim tat licu tham Khio che sinh vien ngdnh phat dian dién,
nhi¢t cong nghi¢p. Ngoai ra tai licu ndy cling ¢6 thé ding cho cic
ky thuat vien, k¥ su. nghién cttu sinh lim vi¢e & cdc nhd may nhigt
dicn, < cac vién thidl K&

Beé nam duge cic van dé o diy. ngudi doc cdn ¢ nhitng Kicn
thite nhit dinh vé 16 hai va tuabin.

Tar hicu nay do TS Nguyén Cong Han chu bicn viv soan céc
chirdng ma daw, chuong 9, 100 110 12, 12, 14, 15, 16; Nguyén



Quace Trung soan cic chuong 1 2,0 30405 v BO Anh Tudn soun
cde chuong 6, 7, 8.

Chiing 101 bay (4 long cam on chan thanh 181 ong Chu Van
Kinh giing vien Vien Khoa hoc via Cong ngh¢ Nhiel - Lanh.
tregng Dai hoe Bdach kKhoa Hi Mo ve nhitng nhan xét gquy gid Khi
doe ban thae quyen sdch nay.

Cdc soan gia



CHUGNG MO DAU

§M-1. NGUON NANG LUGNG VA CAC LOAI NHA MAY PIEN

DC sin xuidt dien nang ta phai sl dung cdc ngudn nang lrong thicén
niricn. Tuy theo logi ning luong nguii ta chia ra cdc loai nha mdy dicén
chinh: nhia may nhigt dicn (NND), nhi may thuy dien (NTH) vi nhi miy
di¢n nguyen tr (NNT). Hi¢n nay phé bidn nhit 12 nha mdy nhiét dicn, & do
nhi¢t nang thodt ra kKhi d8t cdc nhién lice hitu co @han, ddu, khi v.v..)
duoc bicn doi thanh di¢n nang. Nhi may nhict dién sin xudt ra khoang
0% dién nang cia the gidgi.

Hi¢n nay nhu ¢du nhién li¢u long trong ¢ong nghicp, giao thong vin
Ll v sinh hoat ngdy cang tang. Do d6 ngudi ta dd han ché ding nhicn licu
long cho nhd mdy phict dién. Nhi¢n li¢u tén va khi tr¢ thanh nhitng nhicn
licu hitu co chinh cia nha may nhiét dién.

Trén bang M-1 ¢6 dua ra cde s§ licu v¢ ngudn nang heong nhién féu
hitu co the gidi viao nam 1988 (theo tai ligu ciia HOi nghi nang lugng the
gidi lan thir X1V hop tai Monreal cudi nam 1989).

Bang M-1. Du trlr va khai thac nhién fiéu hilu ¢ cda thé gisi nam 1988

Nhién liéu rén
Trir lugng 764 1y tdn nhién liéy tidu chuan
Khai thac | 3410 trigu ta&n nhién liéu tiéu chudn
Dau md
Tri fuang 177 ty tdn nhién lidu tidu chudn
Khai thac 4334 triéu tan nhién liéu tiéu chudn
: Khi
i Trir luong 144 ty tan nhién liéu tidu chudn
Khai thac 2482 triéu tan nhign liéy tiéu chudn
Tdng tean bo nhién liéu hitu co
Trif fuong 1085 ty tan nhién liéy tiéu chuin
| Khaithac 10228 trigéu tdn nhién {iéu tidu chudn




Con ¢ bang M-2 1a ¢6 1the thdy duoe so licu theng ke ve ndng luong the
21 (thang 7/2000) & mdl SO nude. ’

Bang M-2. Tiéu thu nang lugng sd cap ¢ mét 56 nudce (ndm 1998)

Tiéuthynang & Trong dé gbm (don vi %) ]
. . iUong sd cép, dan B ] ! X
Tén nude vi r?r'éu té'npdéu Dau Than Khity Hat Thuy
tong dudng nhign nhan ning
My 2205 400 | 246 252 9,0 1.2
Lién x5 (cdi) 908 20,0 18,9 53.1 5.8 2.2
Trung Quéc 753 266 67.9 2.6 0.5 2.4
Nhat _ 507 iy 510 100 5 132 16,2 16
Puc 331 40,0 24.4 218 132 06
An 66 278 343 54,3 7.7 1.2 2.5
Phap - 252 382 56 i34 40,2 26
Canada 228 36,4 14,0 283 8.3 13,0
Anh 222 354 16,1 37.0 11,2 0.3
Y 166 P96.3 75 355 0 0.7
| Toan thé gidi | 8534 | 408 | 250 | 242 76 . 26 |

Nude ta viin ¢6 ngudn nhién li¢u truyén thong 12 than va hién nay nén
comg nehiép diu mod bit déu hinh thinh vi phat tridn, sdn luong dat hang
(riéu (dn/nam (xem bang M-3) vd ¢6 ratl nhidu tnién vong. Hién nay nha
méy nhidt dié¢n dot than [dn nhit cha ta 13 Phi lal 1 & 2 véi cong sudt 1040
MW va nhi may nhi¢t di¢n dat dan khi 1on nhat {4 Phd M§ 1 & 2 van cong
sudl hon 1000 MW, Trong mot wrong lai gdn ta s¢ md rong nha may Ph
M$ va dat thém mot s& nhia mdy nhiét di¢n nira.

Hi¢n nay cdc nha mdy dién nguyén 1 dang phdt tricn manh trén the
2idi. DG 1a loai nha may s dung nidng lugng phan chia hat nhin nguyén
(nhi¢n li¢u hat nhan) d¢ bidn thanh dién. Tinh d&€n diau nam 2000 trén he
eiGi ¢o 432 10 phén dng hat nhin phdt di¢n vdi (6ng cong sudt 262 tricu
AW, sin xudt khoang 17% lugng dico 1odn Ihe gidi.

Nhi may thuy dicn 14 loat nhis mdy dién s dung (he¢ nang cia dong
nude. NG san xuit khoang 15% lugng dién nang cua (he gidi. Sy bién doi
ning lugng  NTD so vdi nhd mdy nhiél dicn ¢d Igi thé 1 ngudn mang
ning lugng 1 nude sé khong bi can ki¢t nhy nhicn liéu hitu co méa ludn
duge bao 16n. Tuy nhién vige phat tri¢n them cde NTD ciing din bi han ché
bdi 0 nhidéu noi trén the pidi cie nguon nude hau nhu ¢ duge so dung hét.
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Cac NTD doi hot chi phi ddu we lon dé xay dyng cde dap cao nhung chi phi
van hanh 1ai nho, gia thinh di¢n nang ré nhdt. Hién nay NTD Idn nhiated
nude ta v Hoa Binh (cong sudt 1920 M), VE thuy dién chiing 1a ¢6 tidm
ning rdt idn vi trede mat dang chodn bi xay dyng nha mdy thuy dién San
La.

Bang M-3. Tinh hinh khai thac dau cla nudc ta

{ ___Nam 8an lugng dau thé (triéy tén) Khi d&t (triéu m®)

" 1086 0.04 42.4
1987 0,28 66,7 l.
1088 0,68 128.0 ]
1989 1,50 287.3 i

© 1990 2,70 491.6

P 1991 ' 3,96 712.5
1992 5.5 880,0
1993 6.3 1000.0
1994 L7 151 (khi déng hanh)
1985 7,67 185,68 (khi ddng hanh}
1996 8.8 313 (khi d8ng hanh)
1997 9,95 562 (khi dng hanh)
1998 12,32 1039,3 (khi déng hanh)
1999 15,214 1434.9 (khi déng hanh)
2000 16,274 ~ 1500 (khi déng hanh)

Ngodi ba logi nhid mdy di¢n chinh k¢ trén, ¢con ¢d cdc loai nhi may
dicn saur nhit mdy dién su dung nang luong clia dong khong khi - nhi may
phong dign (NPD) ¢6 cong sudl vii mégaoat; nhis may dién sit dunp ning
Irgng bie xa cia mal rdi (NMT); nha mdy dicn st dung nang lugng cia
thuy tricu (NTT) ¢6 cong suit hing (rim M¥’; nhit may di¢n sir dung nhi¢t
nang cua nude ngam dudi dit - nhad may dién dia nhiét (NDN)™.

Hi¢n nay ngudi ta dil dat duge nhimg k&€t gud quan trong trong viée
bi¢n doi 1ruc 1i¢p nhi¢t nang thanh di¢n nang, dd ¢6 nhimg nha may dién
dung may phit tir thuy dong vai cong sudt Khong nho, vi du nhu may phat
1 thuy dong U-25 cha Nga ¢d cong sudt 20 MIY. Naurdi ta ciing dang chuin
bi xay dung cdc nha may dién nhi¢t hach dya trén co s 16ng hop hat nhan
néng (nhi¢t hach).

THEn ddn man 1959, w0 the idi oo 6o didng dia nhict trén Jdo 3y nhd mdy dicn. od 133
IO iy var eong sudt tong S0 G tirong 96 NI 2212 30 E MEhed 1 700 WH.



Ciac nha mdy dién duoe hep nhat vie mot hé thang dien bao eom cac
ho ticu thy dign, durgng day i di¢n nail chiing vai cde nhia mady dien, cée
trim phin phoi dién vén cdc nhi médy ting dp va ha dp. Vide truven i dien

nang di xa duge thue hien bang duding day cao dp.

Vice hop nhue o000 pha may Jicn vio mal e thang nang Tuome <& oo

..... Sl

giam dude cong sudt dir phong. Khia naog phan phai phu @i mot cich hop
Iy gitta cde nhit may dien <& et Kiem doge nhién Licu. Toy nhicn viee
chuycn ai dien nang ciing edy 160 thdl dien rén diming trusén & v & cde

mang di¢n. ton thil nay vae khodng 8 d8n 94 luonye dien fruyen.

§M-2. VIEC TIEU THU NANG LUGNG - DO THI PHU TAI CUA NHA MAY DIEN

Neuti ta chia ra 4 loai hd ticu thu dicn chinh: cong nghicp, sinh hoat,
chidu sdng. giao thong v nong nghi¢p. Su thay dot caa phu i theo (hai
gian duge bicu dién bang Jo thi phu tai dién (hinh M-1). Dién tich dirdi d6
thi ngay 1a sin liegng dicn trong ngav. don vi AW ngay:

T

Eppn = j\-\-’dT (M-1)

i

Bd thi phu tdi cva nhic may dicn Meta dbng

bao gdm phu tdi cda cde hd ticu thy,
tiée hao dién ning caa nhi mdy didén

v hao on trong mung dién (hinh
M-2}.

L N i o 8 1 2% gio’
DO thi phu tai ngay c6 nhitng ¢chd al
tdi gidm, nhat la vé dém, chi co xi  M#W Mug déng

nghiép 2 ca lam vige (hinh M-3).

Vige chon giai phap dé ha thap

cong sudt ciac nhi may dién vao lic g ] % % gl
. . . N Co 5)
giam Ll ban dém, clng nhur vigée giam
phu tai vito cdc ngay nghi 1a mot trong  Hinh M-1. B4 thi phu t8i hang ngay
- . P } . cla phu tai cdng nghiép {a) va phu
nhifng nhiém vu kho i [ong Vi P gL
¢ ¢m vu kh6 khan trong vin tai sinh hoat - chigéu sang (b).

hinh nha may di¢n.
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Hinh M-2. D6 thi phu tai tdng ngay déng va ngay hé (a) va cac thanh phan
cla phu tai tdng ngay déng (b).
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Hinh M-3. £ thi phu tat ngay cla ba mién.

Ty 8¢ gilta phu tdi cue tidu
ban dém w3 phu i) cue dal ban
ngay gon 10 hé s6 khong déu caa

diy thi phu 1ai neavr

“."

l' [ m

W

[LIH 2
MO dic tinh nira coa d6 thi
ngidy 13 hé so s dung phu Git cue
dal:
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Hinh M-4. Thidu xay dung do thi tai
dién nam.

Y



E

o= ngiy _ (N[—})
Wk T

s " ngay

Neudst ta con xay dyng 46 hi phu tit di¢n nam dya trén cde dd hi phuy
tdi ngldy, mudn the thi trye hoanh s¢ biéu thi thivi gian trong mdL nam {ncu
nim khong nhuan thi s giy trong mot nam 13 T, = 8760 g¢io), con rén,
truc tung bicu thi gid (v cia phuy 1&i dicn (hinh M-4). Di¢n tich dudi do thi
nay chinh i hrong digén san xudt trong nam:

760
E,o = | WdT (M-4)

)

MOt dac tinh quan trong cia vide st dung cong sual nhi miy di¢n

trong nam 1 sG gt sa dung cong sudl cuc dat trong nam:

Eﬂ'””
TIIIZI\ = _\V.— ( h‘[ _5)

1HaL
Dura theo cong sudt cue dai vir gid tri T, dd chon (a xéc dinh frgng
dien ning san xuilt trong niam:

N =W

[HCHIT

T

LT nras

O day:

Too - thai gian 1dm vite quy wde vai phu tai cue dai W, d¢ hio
cho trude,

dim sdan xudl duge luong dien E
Turong tng ta ¢d he 50 st dung phe tii cue dai cta niam:

| E. T
g B na = _fn M-6]
[SATTR LY \\(! T T ( J

i i

max

Cong sudt coa cde Khoi dat trong hé thong niang lugng (goi |13 cong
sudt W, ) gom i cong sudt du phong vi 10m hon phu 1l cue dai W, mal
din Tugng ma duge tinh biang h¢ s du phong ™

\V{ i
W

ILIHES

il

p (M-?}

B than Khao: & Ngacneudi a3y du phong nhng sau (nh theo phian tram cba cue dai phu
R dur phang sua chita - 5, dy phdng sy ed - 7 vidy phong kinl (& quoe dan - 19,
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Tuong ttne 14 o SO 210 s dung cdng sudt cha nam:

F E gl]il]l!
T"'-" = — = - = e TII:IIE\ = 2-I.\.lI1i|||| Trl.ml (h‘l-‘x)
W > W B
iyt J ITHE
G day:
A 14 - ar . - s A ' N - .
oM = g /p - hE sa s dung cong suidt dat cia nhia médy dién.

Trong cdc Khu cong nghi¢p. cac thanh pho 16n yéu cau nhigtl cho qua
trinh ¢ong nghe cua cde xi nghi¢p cong nghiép (thye pham, dudmg. gidy

[

v.ovl), Thong i cac 1od nha diing ¢ho sinh houat trong mia lanh ¢ the duoce
thod man nhoy sir dung Tugng nhiét thodt ra cta nha may dicn.

Nhid may dign vira cung ¢ap dien vira cung ¢ip nhict do trich hoi teabin
gol i trung 1tim nhi¢l di¢n. San xuilt phol hop dién nang vd nhi¢t ning
frong trung @m nhi¢t di¢n s& GE kiem duge mal lugng nhicn lién ddng ké.

Nhict lugng cung c¢ip (ir nhi mdy dicn ¢d the la hoi nong hay nwde
ndng. Ngudi fa dip (ng phy ai nhict cong nghicp thutng bang hai 1rich
tuabin, phan 1¢n 1a ¢d dap lue 1,0 = 1,5 MPa, con ddp dng phu (i sudi bing
nurde noéng duge gia nhi¢t d¢n 70 + 150°C bang hai rich tuahin v dp hye

0,05 + 0,5 MPa. Teén hinh M-5 13 @6 thi phu 1ai sudi va sinh hoat.

a,, Gi/h

S
0 PV I Tipsd 1d FFTTA@IIOG
%h Thdng
a) )
Hinh M-5. Cac d6 thi phu tai sudi - thong gié va phy tai sinh heat:
a. D6 thi phu tai ngay; b. Ba thi phu tai nam;
1, 2. 3 - cac phu tai cue dai, trung binh va cuc tidu.




§M-3. CAC LOAI NHA MAY NHIET PIEN

Nhicnty nhict dign d0t bing nhicn Hew hitu co ¢o the chia ra cic Lo
hHI

1Y Theo Toar nhien licu sir dung:
- Nhimdy dign dor nhién lien rin

- Nhaomay dicn dot nhien lica long

Nha may dien do nhien Lo khi

Nhii mdy dicn 3t nhicn 11Co 2 hoac 3 loai trén.
2} Theo loat tuabin quay may phiit:

- Nhd may dien tuabin hoi

- Nha mdy di¢n tuabin khf

- Nha mdy dié¢n tuabin khi - hoi.

3 Theo dang nang luong cip di:

- Nhi mady dién n:g_'lrng hai: chi cung cap dién

- Trung tam nhict di¢n: cung ¢dp di¢n v nhict.
4) Theo K&t ciu ¢Ong nghé:

- Nha may dién khaoi

= Nha mdy dién khong khai,

5) Theo tinh chat mang 1ii:

- Nha may dién phu tdi gde, ¢6 s0 gidy st dung cong sual diat hon 5000
eiey

- Nha mdy di¢n phu tai gifra, ¢d s0 @it s@ dung cong suat dat khodng
2000 dEn 4000 gicy

- Nha may di¢n phu tdi dinh, ¢d s gidy s dung cong sudl dat it hon
1500 wic.



Chuong |

pO KINH TE NHIET VA CAC CHI TIEU
NANG LUONG CUA NHA MAY DPIEN
NGUNG HOI (NMDN)

§1-1. CAN BANG NHIET VA CAC HIEU SUAT CUA NHA MAY DIEN
NGUNG HO! VA CUA CAC THIET B| CHINH TRONG NHA MAY

Cin bang nhi¢t chung coa nha may dicn ngang hoi hoae cia mot Khei
nang lrong xXEL trong mor don vl thon gian (Mot gy hede mor gio) duege
bicu thi bing phuong 1rinh sau day:

Q=W +W_ +W  +0Q, +Q_, +A0Q ,+0Q.+AQ,. (I-1)
trong dao:

Q.. - tong lugng nhi¢t cua nhico Ligu sinh ra:

Wo- edng sudt dien caa thict bl tuabin:

Wo.o W, - cde 16n thil co cta tuabin v 160 1hill cong sudi trong
may phat dign:
Q. - 10on thdt nhict trong (hict bi tuabin. cho y&u T ton that nhigt

binh ngung (irae cho nude lam lanh):

Q.. - ton that nhict ra moi trione xung quanh Khi van chinven he

vir nude bang ang dian giga o he victuahin:



AQ, ;- 1on thal nhict trong thict b 0 hoi:

Q, - luong nhiét ¢ip cho nhu ¢iu sinh hoat coa Khu cong nhan va
dé sudi dm (rong cdc npdi nhi cia nhi mady dién;
AQ,, - ton thilt nhict trong he thong van chuyen viv chudn bi nhicn
[icu khong tinh vio can hing nhict ciia 1o hoi,
Tat ca céde dai lugng ndi trén duge tinh bang W hode G/ AL
NEu khong k¢ dén lugne nhi¢t ¢ip cho nha ciu sinh hoat (Q.) va luong
nhi¢t (On thdt « h¢ thdng chuan by nhién licu (AQ,)) 1hi can hing nhi¢l cda

nhi méy dien ngung hat (hode cita mor khoi nang lugng) dueoe vidt dudi
dang rit gon hon:

Q- =W, +AQ,, + Q. +aQ,, (1-2)

Trong do AQ . = Q¢ + W, + W, i ton thit trong thict bi tuabin,
Hode cing ¢o the vidt:

Qe =W, +Qu + Qu + AQy (-3
Trong do W, = W, + W+ W, i
chng suft troeng cua tuahin. NEn sy can Q,8.4.4

bang nhi¢t khong xét trong mot don vi

thit gian ma x¢éL trong mot khoang thii

gian dat, vi du 1 nam (hi (rong cac

phuong trinh can biang, ¢Ong suit W
duge thay bang di¢n niing E (4170,

Nhit may dién ngung hoi (hode khoi
nang fuging) bao gom cdce thiét bi chinh
cling v&i nhitg thiél hi phu coa ching,
ddé la thict bi tuabin vi thi¢t bi [0 huai
nGi vai nhaw bing ong dan (hinh 1-1).

- Lugng nhidt 1i¢u hao cho thigt bi  Hinh 1-1. S0 @ nhiét clia nha may

(wabin: dién ngung hdi don gidn nhat;
‘ LH - 16 hai; QN - bé qua nhigt:
Q.. .=W +Q,. (- TB - tuabin; MF - may phat
" ' dién: BN - binh ngung,
Gom cong sudt trong cua tuabin vi B. - bom nudc ngung:

N - S B, - bdm nudc cap cho 16 hol.
ton thii nhigt & binh newng. € P
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- Lugng nhigt do nhicn licu sinb ra trong thi€t bi 10 hai chuyen thinh
nhigt cuia hoi nude thu duge vi cde ton thit nhict trong 1hict hi (0 hois

Q.- =Q+ AQ, {1-5)
- Can bang nhié¢l trong h¢ thong ong dan:
Qi =Qn + Q. (-6

Neguoi ta dang 1y 86 gitta hegng dién nang sian xuil ra thoic cong suan)
vl Juong nhict Gcu 10n d¢ bicu thi do Kinh (€ nhi¢t cua nhi mdy Jign
ngung hot - nghia I hicu swidt ¢na nha mdy (hode khai nang Tugne):

E,. W,.
N = —=—  hojw .= — (1-7)
:1_.:111 Qt‘
trong dao:
E.... - ditn nang sin xudt ra hang nam:
¢ - nhi¢t ¢oa nhicn licu 1i¢u hao hing nam.
Tuong 1 nhue the, hicu sudt cha 1o hoi:
Qi
I‘|._ o= - ( I ‘8)
Qe
Hig¢u sudt 1ai nhi¢t (theo dng dan) cua nha may dién:
Qi
rl'..u = o (I'L)J
Qun
Hico sudt cua thict bi luabin:
Wi
Ny = (1-10)
Qs

Hicu sudl chung cta nhd may dien (khdi ning lugng) <& 1 tich coa 3
hi¢u suat néi trén. That vy, ncu 1a vicl:

W_' = _Ql.IlQmWf:

N:- = -
Q(' Q(‘QI.IIQ'TH

= r]l.”"][:ll'r]'!' (I_I 1)

Nhu vayv. hicu st coa nhas mady dien phu thude true GEp vio cic hidu
st et 10 hoi, Sng din v thict bi tuabin.



Anh huong 1Gn nhd den higu sudt coa nha may dicn T higu sudtl cia
hict bt tnabin, trong dd phai k¢ d8n on that nhi¢t cha y&u trong chu trinh
san xudt dicén nang [ tan thit & hinh ngung Q, (nhict trao cho nguon Linh).
nd chiém vao khoang tir 45 d&n 504 lugng nhict Gea 1on. Cae 1on thit
nhi¢t ¢on Tat trong nhi may dien nhd hop nhidu. Vi du doi vt ciac 1 hoi
hien dui AQ,, vio Khodng 6 + 104 Trong nhict ticu 1on, con 100 thil trong
Ong dan chi vio khodang 1% . To Jdé o6 thé kS luan ring hicu suin ¢da nhi
may dicn ngung hoi hign dai theo cong thite (L-11) v3i cac tri 83 ton thin

nGi tren ¢o the viw khodng n, = 39 @ 434

Hicu <udit cta nha may di¢n (hhat nang hrong} bicu thi & cic cong thiie
CL-Ty vin (-1 dwge goi B hico sudt 1ho vi nd chua ke dén hugng nhid¢t ticu

hao tr dimg cho cac muiy made va thidt bi phy et ban than nha may.

Trong Khi &6 mon phiin vang Trong sidn sudt ra cua nhis may dien due
Heu dimg de thue hién qud Trinh cong nghe hidn dot nang luong hén trong
nhit méy (chuan bi nhicn licu. cung cap khang khis hit khoi, cung ¢ip nude
vl chicm vie Khodne 34+ 6% Treng dien ning sin xudl ta hoae vio

Khoing 1.5 ¢ 2.59 huong nhict teu (on.

Vay thi hi¢u suat ¢d tinh den phan nang lugng 1ir ding cua nha mady
daoe goi L hicu sudt tinh v duoe bicu thi nhir sau:

F, . —-E. E .. . E
NG =S - = —- —{l ey =

TR

(-1

d day:

E.. - lugne dich nang ticu hao tr diing cia nhiy may (AW

oM = = = 0,04 1 006 - sudt dicn nang tr dung;

E =K, -E.=E.,.(1-¢ ) -di¢n niing ¢a jeh cap di.

Tuong ur xEC Ao vor mot don vi thivi gian (1 gidy) (i ta thay dign ning
hang cong sudit dien W, ta duge:

e W -W W e W
" )= — {1-1

T R S B

===l 3
Q. Q. ' Q. '

| 4



g day:
Woovh W - cong sudl o dling va cong st ¢d feh, £
¢, - sudl cong sudt ty dung.
Neu nho did ndi G uréns vl N, = 0,29 « 0,43 va ¢, = 0,04 = 0.06 th
N ox 37 ¢ 414 {irung binh 39 = 40%). Khi d6 i, = 090 < 0.94; n,, =
0,99: 1., = 0,44 = 0 406,

Biy pior ching ta khio sdt riéng hi¢u sudt caa tirng thiét bi. Trude hél
kK thact b tuabin (c6 anh hudng 16n nhdt dén hid¢u sudt coa nha may dién).
120 Kinh 1& coa thict b teabin duge diac triong biing cde hicu sudl wwrong doi.

- Fhéu sudt trong tuonge doi cla (nabin:
N, = — = —— {(1-14)

o day:

W, - ¢coOng suil trong coa twabin vai qud trinh lam viée thue (8 cla
dong hoi ¢6 k¢ d&n (0n that nang lugng trong phdn truyén hi

cua no, AW [ N K/ kg
W, - cong sudl trong cua tuahin S ea‘,’-——
vl qud 1rinh 1y wudng 2 /i'
(khong tinh dén 16n 1hil & I
nang lugng trong phdn ) 4
truyén hai), kW H o g If U \& H,
H, va H, - teong dng la nhigt Il
gifing thue 1€ vi nhigt | iy
giang 1y thuydt cuva dong
hoi trong tuabin, AHikg. g e
. L . . B s
Khi dua hoi vio tuabin, qua cdc van KT7kg K

di¢u chinh, hai bi HEL ww, dp sudt cla Hinh 1-2 Qua trinh 1am viéc cla hoi
nd giam di Khodng 5% 4p sudl ban dau,  trong tuabin ngung hoi trén db chi i-8:
nghia la Ap = p, - p.” = 0,05p.; p.' = a - qua trinh Iy tudng,
0.95p.. b - qua trinh thue t&.



Tuang Gnp nhict gidnge v thuydt ca hei & trude van dicu chinh 1 H
tkdike) va sau van dicu chinh 1o H (A77kg). Ty so:

]]I. = =t

201 L he sé nct hra.

Khi d6 hicu suiit (rong tuong dai cia phin truyén hoi cua tsabin duoc
bidu thi bing 1y so:

Tinh ca sy 08 Lou cia hot khi qua céae van didu chinh thi ta oo
I, HH,

] i - - = . . = I rl.“ 1
1 H_ H H, 1w

Hi¢u sudl trong tromg doi eta cde tuabin hién dai thuong ndm trong
2idi han wr 0,86 - 088 vi thay dai d6i vai g doan clia qud trinh lam
vi¢e vt cde phian tuong Gng cta tuabin (Luy theo lugng hai dua vao v cdce
thong s6 cua nd) trong mot gidi han rong hon (0,80 = 0,90).

- Hi¢u sudtl ¢co cna tuabin 1inh d€n ton thal ma sat & cdc 0 dF truc, ticu

phi niang lugng & hé thong dicu chinh va bai tron.

Hi¢u svdt dé bing:

N, = — (1-1%)

W, la cong sudt hi¢u dung cua tuabin & trén khdp true ndi véi may
phdt dién, nghia la ¢cong sudl duge truyén cho may phdt dién. Nhu vay cong
sudl hicu dung bing cong sudt trong trir di 1060 thit ¢ cla tuabin:

Wu = WJ - W(:s
(W__ - (0n that ca khi cta tuabind.
Bai véi tuabin hicn dul. cong sudt 1dn thi tri s6 W, = 0,99,

- Hicu suidt hi¢u dung wrong Jd6i cla tuabin:

IS



W

r].":l - T - rlu:rlru.‘

- Hi¢u suit cia may phat dién:

W,
Mo = —'-
] “‘J'..

(1-16)

Raé rang la cong suldl dicn s& bing ¢ong sudt hicu dung trlr di cdc 1an
thilt ca dign coa mdy phat W = W, - W, (W, 13 cde 160 thit cg dién cia

may phit). VGl nhitng phuong phap lam mat hién dai cho mdy phat dién thi

Nicu Ut cua mady phal viio kKhodng 994

- Hicu sudt digén tuong doi coa thict bi weabin:

W,

Nopp = -+ = LETRLY PO ¢ Y

W

(1-17)

Cac hicu sudt W, N, Nee My ¥R N 10 cde higu sudt teong @61 cua
thict bi tuabin; ching dac trung cho mac do hoian thicn vé k§ thuat cia
ting phin (phin truyén hai, phin co khi clia tuabin, phian di¢n (i va phin

cor khi ciia mdy phat).

Cidc tr1 s néu ra 0 1rén cia cdac hicu sudt twrong doi La doi vdi cong sl
dinh mite hode cong sudl kinh (& cua thiél bi tuabin, con khi thi&t bi tuabin

lam vi¢ge & phu i thap hun thi cdce hicu sudt
do giam di,

Ngoai ¢de hi¢u sual trong Joi, ngudi 1a
con bicu thi do kinh ¢ nhi¢t cia thiét bi
tuabin ngung hai (bao gém tuaghin, binh ngung
va miy phdt di¢n) biang cdc hicu suat tuyél
doi. Higu sudt tuyét d6i duge phan bigt véi
hi¢u sudt wrong déi bai mite do 1inh todn 16n
thit cua qud trinh cong ngh¢ bign ddi nang
lrong, nghia la hi¢u sufd tuyél dai ¢6 tinh dén
ca ton thit nhi¢t cta chu trinh nhiét dang.

Chu trinh nhi¢t ddng haoi nurde 1 co s

cua qud trinh cong nghé sin xudt nang lugng

7

~w ) -
’/
9N &
T i
aﬂ’a .ﬁ‘x
| | s
o KT/ kg K

Hinh 1-3. Chu trinh hai
nudce trén do thi T-4
a - chu trinh Iy tudng;
b - chu trinh thuc.
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hing (uabin hoi. No bao gdm cie qua trinh: ¢ffp nhi¢t vio nha nhig¢t ding ap,
sinh cong doan nhi¢t (ding entropi) cia hoi trong tuabin vi cong nén cua
“ham cidp. PG chinh L chu trinh Renkin (hinh -2,
¥
Hi¢u suit cua chu trinh nay la:
_ Q-:l - QKu
Q"" if' _]IIL'

L, =1 (1, =1,
l’]| ! 1y -‘K.I 1S (1_[8)
& day;
Q=i - i, - lugng nhi¢t L ngudn nong cip vao chu trinh, 4774y
1, ¥t 1, - Ludng dng la entanpi coa hoi madi v cta muede cap sau khi
nén trong ham cap, &k
Q.. =i, - ' - lugng phi¢t ton that 0 ngudn lanh, &/ikg;
L, va i’y - entanpi cna hai thodt ra khdt twabin véi qua tiinh déan
n¢ doan nhi¢t vi entanpi clta nude ngung khi ngung tu,
Kk

Cong thie (1-18) ¢6 the vict dudi dang:

n = i'-" _i'f(u _(inu - i‘K) _ H:| _h[ﬂu

; ; = (1-193
lfI"iK_(]Hc_HK} QI'_TH.!

hy, = T, = i, - 1'g & ¢cong nén doan nhiét cia bom, trong duong
v do ham nong nude doan nhiét trong bam 1.

Q' 14 lugng nhi¢t tieu hao cho tuabin kKhong tinh dén ¢ong nén cia
bom cip. Nhitng dai fugng nay déu bicu thi bing &//ke.
Nhu viay n€u khong tinh dén cong ciia bom thi:

i, —1i H
e — (1-2)
]|:- -1 K Q i

Tieu hao nipg lugng cho vige nang cao dp suai cua nude trong bom
(nén) & cde thiét bi tuabin hi¢n dai vio khodng 25 + 35 &lkg hoae 3 + 4%
cong cua hai trong tuabin.

Nhu vy cong nén cua bom cip la phin chiu y&u cua toan bd ning
leong 11¢u hao cho nhu cdu tw dimg cia nha may nhiét dien. RS rang bidu

20



thie (1-19) Id hadu suit tinh cda chu trinh hai nude, bicu thdée (1-20) 1
hi¢w suidt tho cha chu trinh, con hic¢u thite (1-18) la bicu thite chung cla
hicu sudt chu trinh.

- Hicu sudt trong (uyet 36 cha thidt bi tuabin (chu trinh thue) 1rén co
s(¢ cong thire (1-20):

H H n,

= —r' = —_;’...‘ = rll_]‘lm (|—2[)
Qf- Qt_\

- HiCu sudt hig¢u dung tuygt doi cha thiél by (uabin (khong k¢ miy phat
dien):

i

tn.,

N = I—, = ri.rr]u.- = "'lrnowrhu =N (]'22)
Q

- Hicw sudt dien tuy ¢l déi cha thiét bi tuabin:

H n..n.,. .
rll-. = _l% = N NeeNae: = n'.nmnu.\r]ml = TNk (I'E‘J‘)
Q'
Hitu mot cdch chat ¢hé hon thi hi¢u suit trong tuy¢t doi cua 1hiét bi
tuabin ¢ tinh dén cong nén cua bom cdp (hi¢u sudt tinh):

H, —h,
N, = (1-24)
qu"rui
[
trong d6: H, = H,n.: h,, = i =1, = T]—*:
Ny My

Ny K hicu sudl trong teong déi (hicu sudl thuy lue) cla bam cip tinh
dén cde 16n thil ¢ta bom dd bicn thanh nhict d¢ 1am néng thém nude cap.
Bo hiam nong nude doun nhict 0 trong bom cdp ¢6 thé (im theo hing nurde

hoac tinh theo cang thive:

T, = hy, x 10°%(p, - p,) (1-25)
trong do:

JR. .. .- . . i,
v - the tich riéng trung binh cla nude, wriky:

PV, - Ap suid cla o O sau boim vie 5 teade bom, M P,



Vidu khiv=00011m ke vhp, -~ p, =230 MPatht 1, = h,., = 33 k/ dn

néu Ny, = 080 + 085 1 duve 1, = hy, = 39 + 31 &S/ke.

§1-2. TIEU HAO HO{, TIEU HAO NHIET VA TIEU HAO NHIEN LIEU O
NHA MAY DIEN NGUNG HO!I KHONG CO QUA NHIET TRUNG GIAN

- Luong hoi ti¢u hao cho tuabin ngung hai Dode/s)y duoe xde dih i
di¢u ki¢n can hiang nang lwgng (hinh 1-2):
D1 - 4 I = W,
tr day ri ra:
W, W,

D= ——— S
Ul‘ -1 9" “]nl n.:n null' (]l" - IK )ncn rlml'

W, _ W,
H i r]-.‘l '1\».1 l’] B0 H 1 ]’] L r1111!'

trong do:
W, - cong sudt di¢n coa mdy phdy, A1

H, =1, -1, va H =1, - iy - nrong 0ng Ly nhi¢t gidng doan nhict (1y
tudng) vi nhi¢t 2idng thue 18 eta hai, A4ike:

i - enfanpi ban div cda hoi & trude wabing

I, ¥ i - entanpt cudi cua hoi trong qud trinh 1y 1udng v trong
qua trinh thue (&, &/ kg

Noos News Moo - BICU sU@L trong (rong dai, hicu sudl co cia wwabin va
hi¢u suil cua may phat dign.

¢ dédnh gid mie do hoin thicn v& k¥ thudt cha abin ngung hoi thi
trude het, mot cdch gin ding, 1a ¢6 thé diing chi 3¢y "sudt ticu hao hoi' d,
(wikJgy:

D.. 10° 107 10°
di= — = =~ = (1-27)
\\;!f (]i- - lK;l )]‘I-'q T];r\ l'.lr:l' }] ]]-‘I n;--]]lul H|r|-_'-'l r||||I

NEu D, bicu thi theo Agid vt d, (hgfdW ) thic



D = 3600, e {1-260)
HII]C-‘n:!L!
3600
d = . (1-27a)
le]\'-'\”m:
Cdc teabin ngung hai hién dui b d, = 0.8 @&t hodc vio hhoang 3

kikW i

Sudl ticu hao hoi Khong bicu thi hét do Kinh (¢ nhigt cua thi¢t bi
tabin, nd khong phian dnh dirge (on that phi¢t irge tcp & ngudn lanh (trong
binh ngungl. V1 vay phii dilng "sadc ticu hao nhict™.

- Lueng nhict tice hao cho thict bi tuabin (Khong o6 qui nhict trung
giany trong mot dom vi thad gian (A1) hing luong nhi¢t dua vao tuabin

cuit hot maéi etr di Tregng nhict i ra cia nude cip:
Q..=D. -1, (1-28%
vit luong nude cap trece hét duge 1y gan ding bane luong hat maén D
Neudi 1a dimg sudt ticu hao nhiét Tam chi Géu kinh (& nhi¢t ndé waong
duomng vai hicu sudt cua thict bi (vabin:

qi'l- = — — (I(} - in\.) { 1_29)

a day Q) v W cling duge bidu thi biang W con d., - kelkt.
Khi ay ¢, s& Licdai fugng nghich ddo cta hic¢u sudt, cu the:
W l

= Y= (1-3N

Q. LIy

N =

NCU N, = 0,44 + 0,46 thi g = 2.2 5 2,3 va cing 12 dai Tugng khong

thir nguyén.

NEu W, dirge bidu thi bitng don vi AW, Q. - A7/ tht ¢ 58 ¢6 don v 12
ELAEW A,

W, : 3600
N = 3600 ——: g = 9“ = T
Q.. "W e

[
e



VG N, = 0,49 1 046 thi g, = 8100 = 7800 LJAWh.
Phu tai nhi¢t cia 16 hot (A1) ¢4 tinh dén (6n that nhict khi van
chuyén hai v nude (xem hinh (-1 vd cong thite 1-9):

e Dot - -
- Q_I - _.__1.}1._.-__ !”k) (1-31)

n‘..ll I1I‘||

Q. =Dy, - i!:.l )

O day ta thira nhan leu lwgng har cho tuabin v phy tad hai cda 10 1
moL. nghia 1a D, = Ds 1, va ifl'\'_! treng Gng la entanpi cta hoi kKhi ra kKhdi
10 vir cua nude cap khi dia vio 16, Khi d6 cin phdi ndi ring dp sudt cia hoi
O Lo cao hon dp sudt cua hai G terde tuabin e 1,0 = 1.5 MPa, con nhict o
thi cao hon Khoang 5°C, Nhi¢t 0 vie entanpi cla nude cip khi ra khoi

1.1

taabin vi khi vio 10 thoe (¢ 1 nhir nhaus i o= 0.

Phu tai nhict coa thict bi 16 hot Q,; vi lugng nhi¢t ¢ua nhién Heu Q,
duge Hien he vt nhau bing bicu thic (1-8):

Qi =Qy
Suit ticu hao nhict cia nha may dien:
. i s
(I‘- = 9L = Ql = QU‘{ = l“' (1'12)

W, Wion, W ime, LTI

Neu Ly =90 + 944 1, =099, q,, =22+ 23 thiq. = 2.2 + 2.6,
Bai vi g, = I/np, va npna g = i, nén:

l I

LA FF M TR .

e CL . A ) 3600
New suit tucu hao nhi¢t tinh bang &A77AWH thi g, = .
n.
- Lugng nhict cua nhién li¢u 1i¢u hao bang:
Q. = BQ:I‘I_,P. kil (1-33)

B - lugng nhicn Licu ticu hao cho 1o (kedin;

Q, . - nhict i cua nhien Licu (A7 Ag).

(]
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Phuong trinh can biang nhi¢t caa [d hoi;

RQh., Mo =Dogteq - 101 {(1-34)

1

N&u ve phit cua phuong trinh nay did bidt thi ¢6 thé xdc dinh hicu sual
cta 0 hoi n,, theo B (phuong phip cin bang (huan) hoje xdc dinh B theo

N (phuong phip can bing nghich).

O trudmg hop can bang nghich thi hige sudt ctia 10 hot duge xde dinh tir
phirong trinh cin bang nhi¢t gitta sin lugng ¢6 ich v ton (hat nhicét trong
Io:

|

R = 100 - qu (1-35)

¢, 1 ton thdt nhict trong 10 (%), cu thé §. = 4 = 6% |4 ton that nhict vl
Iy cua khoi thodt; g+ g, > 12 3% 13 (an that nhict do chdy khong hé veé
hod hoe v co Khi g = 0.5% [ tdn thilt ra moi truing xune guanh:
., x 0.5% T3 10n thit nhict vat 19 caa xi 1dng (khi (hat xi 1ong).

Téng ciae (on thit

Sq =60 104

P

Twong (ing vai hicu sudlt cua 10 hai Ta 90 + 944,

Phuong trinh cian bing nhict ong quét cla nhid mdy di¢n ngung hoi
{NMBDN) o dung:

Q. = BQ) . = W, (1-36)

be ddanh gid mife do Kinh 1§ nhigt coa nhit mdy (hi song song v hicu
SUAL T v sudl tieu hao nhigt g, ngudi ta con ditng chi 1icu "suft ticu hao
nhién ligu”:

b =

:?— ook hoae @AW =37

W
Tud theo B duge bicu 1hi & don vioefs hay Lo/ v duge tinh theo

“nhien licu tien chuan™ oo phict i

[
A



Q. = 29300 kfihy = 29,20 kliy

Khi iy 1a ¢6 sudt tice hao nhicn Hicu ticu chudn theo cong thite (1-373:

B.. ! q.
b, = —— = ——— = = g fd
w. 292310, 29.31
] B, 0,122 , 12: .
hojde b, = = x ST fgthWh = vAW
W, n. .

Nhu vty sudt ticu hae nhicn liéu Geu chuan (v 16 nghich s@i higu suit

vV EE Thudn var sudt ticu hao nhict caa nhis mady.
VT G sy, = 0,37 = 040 1 88 oo by, & 332 2 307 oW

Vige giam sudt ticu hao nhien lEu trong vige san xudl dien nang 1a
mot trong nhimge nhidm vu guan trong nhdl coa vige (hict K& va van hanh
NMND.

§1-3. TIEU HAO HGI, TIEU HAO NHIET, TIEU HAO NHIEN LIEU VA HIEU
SUAT CUA NHA MAY BIEN NGUNG HO! KHI CO QUA NHIET TRUNG GIAN

Vige quéa nhigt trung gian cho hoi duge
Gp dung o cic nha may nhiét dien tuabin
hoi nham muce dich ning cao hica sudl cua
nha pudy s gidm bat dO am coa hai & cudi wlelanre lea r"_@
Ctuabin khi dp sudl ban ddu cua hot cao ma

nhi¢t do ban ddu cua néd khong dirge nang
cao MmOl vich trong ximg hdan cde nguyén @[
nhin v¢ ¢ong nghe hode ve Kinh 18,

Vice wud nhict te OV &
e qud nhigl trung gian LEn hanh

nhu sau: hoi doa vae tuabin sau kKhi did Lim ‘
vige 0 mal so tang didu (thuadmg 1a phin cao Hinh 1-4 S0 do nhiet nguyen
: : = ly cha nha may dién ngung hai

ap) e dan vito bo quéd nhic¢t frung gian dan gian nhat cd qua nhidt

b el 7 trong 10 dE tang theém nhict do rdi trung gian cho hai
Lut dua trd & tuabin 08 Lam viee & cde ting LH - lo hot, QNTG - bo qua

nhiét trung gian, CA, TA,
HA - phan cao &p. trung ap
hinh 1-4). _ va ha ap cha tua bin

tiep theo (phan trung &p vi hu ap) (xem
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Nhevqui nhict trung gian mi nhict ghing vi cang ctia i trong tuabin
wng fen do dé pidm dwoe Taong hai iéu hao cho tiabin:

W W, -
L —— e - . - R (|_m\}
}-] 1 q-n ”_- I]'nl [H '] }-{.I.I ‘”} I]L"‘ r].-.':.'

& day nhict gidng cua hoi Khi qué nhiol trung gian N hing tong nhict giing
trude s i sau qua nhi¢t trung gian H', + H”, {xem hinh -5

Ho=i-r o+, -l =0 +H" >H =i -i,
Cac dai heong HO va 1 1a coa qud inh khong o6 qua nhi¢t trung
. R
glan., i .
1 A
1

[ \
E \IF ! \
I i

L

Tl

L

H,

L

‘X

Hinh 1-5 Céac qua trinh lam viéc cda hoi trong tuabin ngung hoi cé qua nhiét trung
gian va khéng c6 qua nhiét trung gian trén dé thi i-s.

Sy tang nhict gidng 19 thuyet (doan nhict) cie hai 13 do nhigt do cha
né sau Khi qui nhi¢t trung gian da duce nang cao. Nhi¢t gidng thae 1 cling

tang them 14 nhd sy tang higu sudl trong wrong d6i cia cdc ting (uabin sau
Khi gud nhict trung gian. nghia la:

N> N, bdivi §

L

Vi H' = H" n* > H™ = H" s



A day Ky higu 07 L thuoe vE qud trinh khong 6 qud nhidt trung gian.

Tuong g, nhiv qui nhig¢t trung gian nén sui Géu hao hei cho tuahin
eiam di.

d = .D_’l_ = _I — = . 1 (-3
W, H .. (H', ~ H" m.n.n,.,
Lugng nhi¢t ticu hao cho taabin khi ¢d qud nhigt trung gian:
Q= 1D.Q" =D -, +a,q.) (1-40)
G day g, = - T duge xde dinh theo dp sudt va phict do cia he
At ra Khdi phin cao ddp vi khi vae phin trung dp ctia tuabin (i1'___,5‘ =1

R

1., =1, xem hinh 1-5).

HE o o, o Tugng hai i tuabin dua di qua nhict trung gian, nd o (he
chi Tid mat phin cia luw lugng hoi D hode 13 toan bo Tou huang hei D
th w,, < L.

Y

Tuong nir sudt ticu hao nhigt cho wabin khi ¢6 qué nhict trung gian L

q;“:gi:tl.(i-.—imﬁ-u_,__.q "y {(1-4h)

|
W, ¥

Ta thay ring khi ¢& qud nhi¢t trung gian thi sudt ticu hao hai cho
tuabin gidm di nhung lugng nhict téu hao cho | kg hai QM Ly tang len so
v khi khong oo qud nhict trung gian. Nhtr vay. anh hudng cua vice qui
nhigt trong gian deén hid¢u suat cita thi€t bi tuabin vd cta nhd mdy ¢ hoi
phar phian tich thém (xem chuong 3.

Hici sudt cha hiét bi tuabin Khi ¢o qud nhi¢t trung gian ciing vicl
trong (r nhw Khi hhong ¢é g nhigt trung gian:

W,
L N
Q i
Hicu sufdit tai nhi¢i Khi ¢o quid nhi¢t trung gran:
Q.
n.= ——-
Q.



Trong d6 phu i nhict cua 10 hai Q. duge xie dinh theo bicu thiic:

. . LH
Q. =D (1, -0, + Uglyy ) (1-42)
P vy ENE NI - . . . - . .. - .
Khi ay q,a' =1, - " ciing xdc dinh theo ap swit vir nhiét do coa
\ : S E

hot Khi vae vir Khi ra Khol bo qué nhict trung gian nehia Li trude va sau khi
qué nhigt trung gian.

Ciin cht ¥ L1 vi ¢6 160 that dp sudt va nhict do cua hai (rén duding ong
dan di qud nhic¢t irung gian nén:

lz-l‘ < l;!“: ]:}| « p::l'n (trudc gnte)

xem hinh i-4
K Y, (I 'l . -
ty > L P 2 Py (sau gnlg)

Ton thit nhigt d6 ciia hai trén dudng Gng ddn qua nhict trung gian giira
[0 viv tuabin (huding vio khodng $°C, ¢on (6n 1hit dp sud thudng vao
khodng 2 + 3% néu tinh cd (0n thil 4p sudt & bd qua nhi¢t trung gian thi
i0ng 100 thit 4p sudl viw khoang 109 4p suiit khi ra Khoi phan cuo dp ctia
tuabin.

Cin bing nhi¢t cha 10 hai khi ¢6 qué nhidt trung gian duge bicu thi
hiang phuomg trinh:

BQ;I\MP Ny = D].Il(il.ll -1, + o, ‘-Ii;‘} (1-43)

Ciing nhv trén, a,, < 1.

Tir phirang trinh (1-43) ta ¢ 1the xde dinh duge legng nhicn licu tiéu
hao B (hoac hi¢u suflt cta 10 hoi néu bict B).

Hicu sudt caa nha may di¢n v, suit ticu hao nhigt cia nhi may q. va
sudl 1i¢u hao nhicn ligu ticu chudn b, duge bidu thi hing cdc cong thie da
néu ra  trén ¢o thé thong nhit nhir sau:

W, W, 3600 123
— T T T MisNa e = ®
BQ:]mp Qh' q'—' hw

R

trong dé g, duge bicu thi bang &AM con by, 10 g/dWh.



Vige qud nhict trung pian cho hai dia & kiem duge nhién Ticu vio
Khoang (I 4 dén 7% vie duoe thaee hien G Gl ea cde nha may dien nzang hoi

¢ cie khoi cong sudr 10n.

R



Chiuong 2

PO KINH TE NHIET
VA CAC CHI TIEU NANG LUGNG CUA
- TRUNG TAM NHIET PIEN (TTND)

§2-1. KHAI NIEM CHUNG

Trung tdm nhi¢t dien Khdc vadi nhi mady dicn ngung hot & chd 1 nd k&t
hop sdan Xudt dong thisi i 2 dang nang hegng: dién nang vi nhict ning
trong khi nhd mdy dién ngung hai chi sian xudt mot dang nang Tuong duy
nhil Ly dién nang. Cing vi thd ma do kinh 1& nhi¢t vh cice chi tigu nang
lrgng coa trung tim nhi¢t dién cao hon so vl nhic mdy di¢n ngung hoi.
Dicu niy ciing d¢ hicu hédi vi nhigt clia hai thii ra Khoi tuabin kKhong bj mat
viio ngudn lanh mi duge diing Jdé cung ciip cho cde ho Licw thu nhiét (dudi
dang hai hoae nude ndng). Néw lueng nhiét thii d6 duge s dung hodn toan
thi coi nhu khong ¢ 16n that nhi¢t  nguén lynh vii néu di chi sir dung mot
phan thi ton (hit nhi¢t & ngudn lanh ciing nhd han rdt nhidu so v nha may
dién ngung hei.

G1a st néu nhu cdu ve dién ning 14 Jo nha mdy dién ngung hoi cung
¢ip ¢on nhu cia vé nhict nang 14 do cde 16 hai vie 1o nuede néng riéng hidt
cung ¢ip thi 16 rang ta phai 1om thém lugng nhién Licu dimg cho cide 10
rieng bigt dids Dy chinh 1 qud rinh sian xudt Gich biét gitta hai dang nang
limg po1 tren mi nhav mdy dién ngung hat vie cdae 10 riéng bi¢t L nhitng
thidt hi rieng 1& vt nhaa.

RN



Con & trung tam nhi¢t dicn thi d¢ thod min doag thoi ca 2 nhu ciu
dign nang va nhi¢t niing newdi ta st dung 2 leal tiabin, ching vita <dn xut
ra dien nang vira cung ¢ip nhiét ndng vio dave goi [ cde wabhin cap nhicl.
Hai Toai tuabin ¢idp nhice 1a:

+ Tuabin do1 dp - hoi thidi ra kKhdi tuabin ding d¢ ¢dp nhict nang, nghta
s dung hoiin woin nhidt thai ra.

+ Tuabin nging hai cd cita trich hoi diéun chinh d€ cung cdp nhi¢
nang. nghia la sir dung mot phan nhi¢t thai ra.

Néu diang teabin do1 dp thi hugng hai ficu hao cho nd doge x40 dinh
theo lugng nhict ma cde ho ticu thu yéu ciu, bai vi tuabin doi dp phai lam
viée theo dé thi phu tat nhiét. Do sy thay d0i Khac nhau gitta dé thi phu it
di¢n va phu tti nhiet nen cong suit dien cua tuabin doi ap chi (ritng véi phu
(i dién tirng 1de nhat thad con phan Ban la khong phi hop.

Thudmg ihi phy ai dién 1dn hon cong sudt cire dai coa tuabin doi ap
khi no Lim vige theo pho tat ahi¢r. Vi the d¢ ddm bdo thod mén ¢ hai loa
phu tai d6, taabin d6i dp thudmg phai lam vice song song véi tuabin ngung
hest,

Hicn nay & cic tring tam nhi¢t dién ngudi ta wu tién s dung loai
(uahin ngweng hoi 6 cira trich hoi didu chinh ¢ cung cidp nhi¢l. Loyl tuabin
nay rdt linh hoat trong van hanh, no ¢6 thé ddng than thod man ¢d phy G
dién 1dn phy i nhict mot cdch dé dang. Hode 13 su dung ket hyp loai
tuabin nay vai tuabin doi dp.

§2-2. TIEU HAO HOI, TIEU HAO NHIET CHO CAC TUABIN CAP NHIET

1. Tuabin déi 4p

Luu lugng hoi di qua tuabin doi dp duge xdc dinh theo nhu cdu cua hd
uéu thu nhig¢t (hinh 2-1).

Lugng nhi¢i mia ho iéu thy nhan dvoe:
M =Qun, = D - 1O, KW, R (2-1

& day:

ad
Pt



Q= Ditic - ') - luogng nhic¢t 1 tuabin ¢dp nhi¢t clta trung tam
nhi¢t din cap di:

D - lugng hoi cung cip cho ho ticu thu (keds, kelhn;

1 - eatanpl caa hoi cap di, &7k,

' = cntanpi cia nude ngung tir ho Giéu thy ird v& TTND (biée thic
(rén vICL vai gia thict Ta mede ngung tir ho teu thu i vé hodn

toin, nghia fa D™ = D)

N - higu sudit ¢da cde thict bi cung ¢dp nhi¢t (cdc binh trao doi

nhigt, ong dan, van v.ov.) np = 0,98 + 0,99,

. |f8tr
LA LH €A HA o
BN
Bc HIT
®
Bnn
b)

Hinh 2-1. So dé nhiét clia trung tam nhiét dién don gian nhét:
a. Tuabin dét ap lam viéc song song vdi tuabin ngung hai;
b. Tuabin ngung hoi ¢é clra trich har diéu chink;
TB d/a - tuabin d&i 4p; TBng - tuabin ngung hd| TBtr - tuabin ngung hai ¢6 culta
trich hai diéu chinh. GOA - thiét bi giam én gidm ap: HTT - hé tiéu thu nhiét; BN -

binh ngung; Bnn - bé chlra nude ngung; Bd - badm nudc ngung dong tu hd ding
nhiét tra v&; Bn - bom nude ngung clia tuabin; 2 - bom ¢ip nudc.

Khi cung cifp nhi¢t cho cie nhu cidu cong nghé ciia cic xi nghicp
thudng 1a cung cdp bang hoi Dy vai thong sd cia né, con khi cung cip
nhi¢t cho cic nhu ciau sudi, thang ¢i, sinh hoat cia khu dan o (hi cung
cdp hing nude nong.

Cong suit dicn caa tuabin 61 dp duge xde dinh bing phuong trinh can
bing nang lugng cla no:



W= 12000, - 500000 N - AW (21-2)

L, - entanpi cua haor khi vio tuabing

1, - entanpi coa hoi Khi ra kKhéd tuabin sae gqud 1rinh din nds doan
nhi¢t trong tuabin.

Tir phuong trinh (ren ta xic dinh duoe hrong hei di qua twabin d61 dp
ncu cho trde tri sd W va céde thong s3 caa hoi.

b W,

(ir: - I l.- .)]]m ngo ]]IIII

Thay D, & cang thie (2-2) biang Q. 3 cong thie (2-1) ta duse:

W, = (1. - l_l.._m;\: UM () (2.3

H

\(VI-. = e '"l.\.r];.-‘]qu I
Gy

H, - nhidt gidng doan nhict (Iy thuy&) cia hai trong tuabin, &4k g;

q, - nhict cung ¢dp cho ho ticu thu cua 1 &g hai thodt ra kKhot
tuabin, &J/ k.

B¢ danh gid sy hoin thien v& mat nang luong cla gud trinh san xudl

dicn nang & Trung 1dm nhi¢t di¢n ngudi ta thaong ding mot chi téu gor Li

USUAL SN xudt dign ning” (rén cd s cung cap nhict ndang "e” (khong ¢6 thit
nguyeén):

W, Po—i
g= f = 1T o 54
Qi -,
H, H.
= ) n-n”u-“u:.l = _‘r],”_
9 4

Now tinh thii gian la | gie thi ta oo

3O00W,
D = - =
Hone




Hon, Q.10
W60 g,

v, =

Gday, Q ed don i 10 G, by - kell, W= kW

Wo _W0TH NG

Vil E= ——
Q, REH

Tri =& cta & nam trong Khedng 50 = 180 AW/A/GH v tang 1én khi 1ang

L, glam i,

Lugng ticu hao nhi¢t 1odn bd che tuabin doi 4p ndu nude ngung cua
hot o cde ho ticu thuy 1rd v hodan toan:
Q. .=Db G -1 {2-5)
Lirgng nhié¢t niy Giéu hao cho vidée sdan xudl ra cong sudl trong cda
tugbin W= DG - 1)) = D - 1) m,, v laegng nhidt ndng cung ¢dp cho ho
ticu thu Q, = D (i, -i",).
Cu (he la:
Quu=D,G. -1 +Dby -10=W, +Q, (2-6)
Trong nganh nang lugng ngudi ta thudng phin bo lugng ticu hao nhig
todn bo niy cho titng dang nang lugng duge sian xudt ra: cho nhi¢t nang i

lwong nhi¢t 1icu hao thye (& cta né @, cho dién nang la phin con lai. Cu
the vdi tuabin doi dp theo cong thite (2-6).

Q!I::H =Qu-Q =W =W+ W _+W, (2-7)

Nghia la trong tregng hop niay lugng nhi¢t ding cho vige sin xuit dicn
ning ciia iuwabin chinh bing cong sudt trong W, (AW) cua nd. Ton thdl nhidl
¢ binh ngung khing ¢4, ¢hi ¢6 cic t6n thal co & tuabin vi & may phat dién
W, W

[RIR il

2. Tuabin ngung hoi ¢é clra trich hoi dieu chinh

Luong hai ticw hao cho tuabin nging hoi ¢d eira trich hot dien chinh o

thé xde dinh v phiong trinh can bing nang lvong cia tuabin, dong thai ¢

35



thd xem cong sudt coa nd 1d tong cde eong sudl cia phan cao dp (phin
trude cta trich) va caa phan ha dp (phan sau cua trich).

WI\“.\ + W]H:\ = W

hodc: D.(in - ip) + DuGiy - i) = W, (2-8)

(O day ig [d entaopi cina hai khi ra khoi
tuabin d&€ vio binh ngung, con lugng hoi di
qua phin ha ap d¢ vio binh ngung duge xéc
dinh tir phuong trinh ¢an hiing vat chat:

D, + b, =D, (2-9)

Lugng hai ticu hao cho tuabin phy thudc
chu y&u viio cong sudt dign W, va fiong
nhiét cung ¢dp cho ho tiéu thu bén nevat Q
(hodc lugng hai trich D) 6 cde thong sO xic

dinh}.
Thay Dy = D., - D tir phuong trinh (2-8) 1a duoe:
Dt - i) + (D - Dy - 1) = W

D= — LTl p (2-10)

S¢ hang ihit nhdt trong (2-10):

\NIl . W]-, . DK
. . - - . - r
L =1y (If_. _]K)ncnnml'

nghia 12 bing lugng hoi ticu hao cho tuabin ngung hoi ¢é cling cong
suft Wy, va cling mat qua trinh lam viée, néi cdch khac 1a cing mot nhiét
eidng H =i, - iy (& day k¥ hi¢u them chit K vao D, 1a &m chi tugng ticu
hao hoi clia tuabin ngung hoi di xét & chuong | d¢ phan bigt v¢ hinh thac
-~ua D,,).

Ta ky hicu ty s&:
X =y, (2-11)

6



y duge got 1a h¢ 50 "khong tan dung hét ahiél gidng” cua dong hoi
trich ra. Tri 56 coa vy, thay doi 1tir O (d81 vai hot di vino binh ngung) dén |
(01 v hei mat di vao wabin).

Ket hop eong thie (2-11) v&i (2-10) ta duge:
D.= DY +y.D, (2-10a)

Nhu viy lugng hai tiéu hao cho tuabin ¢6 trich hoi [én hon Lugng hoi
licu hao cho tuabin ngung hoi ¢6 cling ¢ong sudt dien Wi vit cling nhiét
grang 1, - iy mot huomg 1ay, Do, trong dé y, 13 mdt phan 6 thue 0 <y, < L,

Cu thé i

D.> DX va . < DF + D,

Lugng hoi D, cang tang khi fuong hoi trich D cing tang vi h¢ 8Oy,
cang 1on (khi dp suilt cua hai trich cang cao).

Khi ddng cira trich, e do D, = 0 thi D, = D& nghia 1 wabin trich hoi
lam vi¢e o ¢hé& d) ngung hai thudn tuy.

H¢ 5oy, theo phuong trinh (2-10a) ¢6 nghfa nhu sau:
y, = (2-12)

NG bicu thi s¢ ting trong doi lugng hoi 1ién hao cho tuabin ¢d trich
hai tinh trén md1 don vi lugng hai trich,

Sur dung cdc phuong trinh (2-9) viu (2-10a) ta xde dinh duge luang hoi
di viao binh ngune:

il

Dy L.-D, = Df + v, - Dy

DY - (1 -y)D, ' (2-13)

Nhir viy Tuong hai di qua phin ha dp vio binh ngung Dy so véi chd do

ngung hoi thudn tuy (khong ¢6 trich hoi) DS pidm di mot Jugng hang:

. B,— i _
AD, = DY -D =(l -y, D, = —=' D. (2-13a)

Il — 1y



Lugng hai vio binh ngung cing giam dwoe nhicu (nghia I tri <6 AD,
cang 1dn) khi lugng hoi trich D, cang 16m v nhi¢t eidng cua dong hai trich

1, - 1y cang lém (ap sual eta hut teich cang thap).
Euong nhi¢t ticu hao toidn bo cho tabin ed trich kot
Q=Didi.-1,,)

Lugne nude cap trong tredmg hop nay gdm o dong nwde ngung cua
tuabin D, vit dong nude ngung U cde ho ticu thy nhi¢ ini v D =D,
Vi (he entanpi ciia nwde odp duoe xde dinh e phuong trinh hon haop:

Dii,, = Di's + D,
b.o=D, + D

Ta duoce:

Q.. =D -+ D, -1+ Dl -T0 + DG - 1)

Phurong trinh niy cd (he vidt & dang:

Q. =W, +Qc+Q, (2-14)

¢! day cong sudl trong cua tuabin theo phurong trinh (2-8):

W= Dy - 1) + Dy - 10
Ton that nhi¢t & binh ngung:

Q= Bylic - 1) = Dy
Nhict cung ¢ap cho hd ticu thuy:

Q:=D(1 -1 =Dygqy

Theo ¢ich phan bd lugng Giéu hao nhidt toan bd cho vige san xudt dicn
niang va san xudt nhi¢t nang nhue dd ndéi G ren (hi lugng nhigt ticu hao cho
san xudl dien ning coa tuabin ¢6 trich hoi s& bing tong lugng nhi¢t ticu
hao trir di lugng nhi¢t cung ciip cho ho tiéu thy bén ngoai viy theo cong thite
(2-14) thi:

Q:|'|i =Q..-Q =W +Q (2-15)

Vi tabin doidap iht Qg = 0. Q- = W, phur di ed o phin tren.



Neu tuabin trich hai Jam vice & ¢hé d0 ngung hei thudn tuy (Khong ¢o
trich oty von comg cong sudl vie ciing Mot qud trinh fam vice (ciing nhig¢t
giangh thi a vict:

Q. =W, + Q.

Them ke hicu 0 1d bicu thi khi tuabin lun viée o ¢he dé ngung hoi
thuan tuy (khong ¢ trich hoid.

Trong daé:

Q( = D_E.\(ih' -1y = D;E.(‘-}K

[ tn thit nhict & binh ngung khi Khong ¢ trich hoi.

Bem so sdnh luong nhi¢t ticu hao cho vide san xudt dién nang cua 2
trirdmy hops tuabin lum vige & chd do ¢d irfch hai d¢ cung edip nhict Q7 vit

& chd da nguog hoi thidin wy Q). ta thdly ching chénh nhau mot luong L

AQ,, = Q.il;‘ - QT:J = Q\ - QK = {Dl? - I—)-;)LIK = ADKL]-\' = "IXQ-(

Bay chinh Ia luong nhiét &l kiem duoe trong vice san xudl dién nang
cud tuabin ¢ trich hoi nhi phuong phdp sin xuat phol hop cid dién nang vi
niiél ning so v tuabin ngung hot, () rén ta da ¢6 AD, = (! - vy, (cong
thire 2-13a). Vi viy:

AQU, = (1 - y)D gy (2-16)

Tam lat ¢6 1he ndi s 81 kiém nhidt trong vice san xudt dicn ning cia
loai tuabin ¢é trich hoi dé cung ¢dp nhi¢t so vai loai tuabin ngung hoi
chinh 12 biing sir gidm t0n (hat nhiét & binh ngung. Lugng hoi trich cho hd
ticu thu nhi¢t D, cang 1dn, he 8@y, cdng nhd va 1on thil nhiét g binh ngime
cia | Ag hai g chmg 1dn thi lugng nhict tét kiem duoge cang ohidu.

Ciing di d&n ket fuan nhir vay néu ta dem so sdanh legng ticy hao nhict
toin bo cua tuabin trich haoi clip nhidt v&1 thict bi san xudl dicn nang va
nhict ndng riéng 1& (gdm o6 luabin ngung hoi dé sdan xudt dicn ndng vh 1o
hert ricng bigt Jd¢ san xudt nhiét ning), cu the L

Q. =W +Q +Q (2-17)



Q= W+ Qt[; +Q, (2-]3_}

A():QH‘Q}'HZQ; - Qx = AQ (2-19)

Chi ¥: Gac cong Unte di vict o (rién d6i véi lrong 1i¢n hao nhicl caa
tuabin 1a ta mGi chi X& trong trudmg hyp khong ¢6 qud nhict trung gian,
Bai vi cira trich d¢ cung cdp nhi¢t cla tuabin duge che tao ¢o 4p suil thip
han dp sudl & cira dua hot di qud nhict trung gian do d6 hé 50y, trong
trrong hop c¢d qud nhiét (rung gian s¢ phai la:

-1 H

},.L:|.nt~;‘. -_ . IHl - k ‘ = 'nl‘.l‘ (2_ [ 1;1)
If"_]m +]1r: _IK H‘!Ir

H.., - nhi¢t gidng khong tan dung caa dong hai trich:
H{™ - nhi¢t gidng todn bo cua dong hoi ngung:
HY™ = G- )+ (- = H + H =1, i+ .,
IL vil 1., - entanpl cua hoi trude v sau Khi gud nhicl trung gian;
Qe = 1y - 11 - Irging nhic¢t qué nhiét trung gian cho 1 kg hoi;

H' va H" - nhi¢t gidng cia hai o phin cao dp va & phin ha dp cla

tuabin (Irude va sau qua nhi¢t trung gian) nhu hinh -5,

§2-3. HIEU SUAT CUA TRUNG TAM NHIET DIEN

Theo sy phan bo luong nhict ticu hao cia TTND cho vice san xuit dién
nang, nguin ta cing tdch hicu sudl cia TTND ve vice san xudl dicn nang va

hi¢u sudt v¢ sian xndt nhi¢t nang.

- Hic¢u suit v sian xudt dién nang cda twabin cilp nhict trong | don vi
thon gian (1 gidvy:

W W,

[ F (2-20h

TQ, TQL-Q

‘lm



- Hicu sudt coa tuabin cdp nhi¢t v¢ san audl nhict nang:

Ln

M == 2L 221

- Hicu sudt cua 16 hoi 1y, vd clia Gng din 1, khong tach ra theo dien
nang vit nhiét nang - ching duge xde dinh duy nhil dai véi ca 2 dang nang
lrgng. Vivay ta ¢éd pho tii nhict cta 1o hoi 361 vai qud trinh san xudt dign
nang.

L.
Q= Qi

M.
- Largmg nhi¢t cua nhicn 1i¢u ticu hao cho nhd mdy trong viée san xudl

di¢n ning:

Q" = ﬁ
) n.

- Higu sudt cia TTND ve sin xuil dién nang:

Bidn doi hilu thie niy ta due:

P “;i. Q?[::Ii Q;l

NS e

[
= S = N Mo (2-23)
L. I 1 !
Q'E'H Q|.H QL'
Bo1 vdi qud tvinh san xudt nhiét nang (& duog:
- Phu tii nhiét cua 10 hoi (AW
1
_ Qi
].II.I.'-

i
Qi.li
- Hico sudt cua TTND & san xudit nhi¢t nang:

Litl
n, = 9__ {2-24)
Q

.



Bicn doi bicu thae nity ta duge:

‘1.?. _ Qism ' (\):.f:n 'Q|[.r| _ Il? Mo
CQL 0L, R

(2-25)

Lucgng nhict ticu hao cho g dang nang luong dem ¢dng fai s¢ cho ta
tong hrgng ticu hao nhigt, cu the i

Qi_-a + Q:u = Q.
QIJ + Qilu = Q. (2-20)
Q+ Q! =0,

Bt vay khi hidt luong nhict (ong vi mot & hang thanh phin thi ¢

Q!ll
-
rol sau dd xde dinhs:

ding e dinh duoe 6 hang thd hai, Vi dy bict, @y 1a xde dinh Q =

Q§|.|z = Ql'i T Q

. (2-27)

Ny

Khi d6 hi¢u sudt cta tuabin vé san xudt dicn nang n', dwge xde dinh
theo cong thire (2-20%. Tuong ty, ncu biét tong ticu hao nhi¢t Q. thi dé

nang theo ciac ¢ong thire (2-2

dang xac dinh 1i¢u hao nhict cho sin xuidt dign nang va cho san xudt ohicét
2-24) va {2-25):

0 - 0 .I]._ :

| (2-28)
n. LARTTLI R IR

Sau do xde dinh lugng ticu hao nhi¢t cho san xudt dién nang:

. |
Q: =Q.-Q,
Vi hicn sudt cta TTND vE sdn xuit dign nang:
Y W, -
. =

| N (2-29)
Q. Q.-Q.



Cic bicu thire hicu sual cua TTND v cia cide 1hict by dd néu ra & trén
cho ta mat s ddnh gid v& hi¢o qua mimg lugng v vice s dung nhiét cua

nhicn licu dai vl timg dang san xudl nang lugng - dién nang va nhi¢l nang.

Bo ddnh gid chung ¢ kinh 1& nhi¢t v hicu qui nang lugng caa ¢ hai
quat trinh san xudt dien nang v nhial ndang & TIN®D. ¢01 Khi ngudi ta ¢on
surdung "hicu sudt toan bO hode goi 1i hicu sudt chung coa TTND:

\\J .;_()'..:I
It |
noo= T (2-30)

N& hicu thi mae do <o dung nhict cho viee sian xudt phoi hop cd hai

dung nang Tiong.

Bo1 var tuabin ¢dp nhict ciing tirong ur:
! I}
Bl \\'|.+Q|
N = Q __
[
Vice sir dang cic hicu sud nay chi ¢d Lot khi kiém tra su can bing
nhict chung cua nha mdy ciing nhir cua tuabin cip nhi¢t. Khi iy (rong moi
truding hop dcu phii thod min:

W, o+ Q'l'-” = l]i_{.l.Q._. < Q. nlj" < |

W + Qi:m L4 l'_-'.|!z Qe < Qo

§2-4. TIEU HAO NHIEN LIEU & TRUNG TAM NHIET DIEN

Tong Juong nhién li¢u tieu hao cho TTND duge phan ba cho dicn ning
vit nnhi¢l ning:

B =B, + B, fels (2-31)
B.. - lugng nhién li¢u ticu hao cho sin xedt dién ning, Ag/s:
B, - liugng nhica [i¢u ticu hao cho sin xudt nhict nang, Lgu'y.

MO dad lugmg nay Hén guan uong ing véi hicu sudt bing cie phuong

(rinh can biang nang huong saw day:



- Tong lugng nhicén Ligu 1icu hao (B) véi hick sudl toan hd cioa TTND
[0
in ¥
I [ T lig . ;
BQua Mo = Wi+ Q) (2-32)
- Ticn hao nhicn licu cho san xudt dién nang (B,) vdi hicu sudt cla
TTND v¢ sin xuilt di¢n ning:

B.Qu. N =W, (2-33)

- Ticw hao nhi¢n [i¢u cho sian xudl nhiét nang (B} v3i hicu sudt vé sin

Xuil nhi¢t ning ('q:_ )
BI Q:m'p n\l = =|I:t {2‘14)

Tir 3 phuong trinh trén ¢6 (he xde dinh timg liong nhicn lige 1iéu hao
néu bict cde phu i nang luong Woovi QY chng cde tri 50 hicu sudl tuong

frng:
"L'E = n'll.:.llt. L2 P Y
n\-. = ]]']:Hnl:llrl'.."

n. = n.:'li a1

Khi s dung cac phuong trinh nity ¢6 the giai ci bai 1odn nguoe: theo
cde trt 50 ticu hao nhién li¢u vi phy tdi nang lugng di hidt, xde dinh duge
cde hicw sudl tromg ng. Ngodi ra ¢on the xdc dinh (éng irong nhicn licu
ticu hao (B) theo phuong (rinh ¢an bang nhigt cha 10 hai néu bict phu 1
nhiét coa 1o (Q) 0.

RQ:...p M = Qun = Dyl - llrl + al;q;;”) =D g,

16
Ny =1 - E_q g, 1 cde on it nhigt cla 10 hotd

R

Tong luong nhicn li¢u ticu hao duoe phin ho cho dicn nang viv nhidl

nang nhir sau:
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Q. =BQj,, =~
N Mo
i

QL =B.Ql, = L (2:35)

LA P Y

v Q,

QL' = B]'Q:!m'p = —-

q:;nr]l.l'. ¥,

(hd&ti ¥i cdce hicu sudt n,, v v, doi vai ¢d 2 dung sin xudl ning lugng
la thong nhat nén ¢ (hé vidl nhu (rén).

Tir phuong trinh (2-25) 12 duge:

B, _Qu _ Q B
R R Auy N
Ql'H Tk
B. k.
Vil S Que =1-B,
B Qu
3 day: B, = Q0 2oi [& "h¢ s& ticu hao nhi¢t tvong d6i" cho ho (icu
T
thu hén ngoai.
Do do:
By=B/B vit B.=(I-B)B (2-36)

Lugng ticu hae nhién li¢u cho sidn xudt nhiét nang con ¢d thé xde dinh
don gian theo cong Lhirce:

I
B, = l‘—_'_.___._ (2-37)
Qllm'pn e N

Sau d6 ncu bict tong i¢u hao phien licu B thi ¢d thé xde dinh tuong
tieu hao nhién li¢u cho sdan xudt dién nang:

B.=B-B,
T d6 ta xde dinh duge sudl ticu hao nhién licu tiéu chudn (vii nhict

(e 18 29,31 £44¢) cho mot don vi dién nang sdn xudt ra:
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B. AA00 3600) 23
b= e = o0 SO0 IR (2-3%)

WioQinD 3 )
Tri s¢¢ nhd nhidt coa ) 13 kKhi tuabin lam viée & chd do ngung hoi hoan
todn, Vidu nl = (L34 thy b, = 360 g/dWh.

Tri s0 hicuw sudi cao nhat mia TTNDR dat duoe 1 khi tuabin lam vige &

chd 30 dai dp (khong ¢4 10n thilt nhiét & binh ngung),

Khi da:
rli = nzl..li‘]l:lll]i.ll
trong do:
3 “‘I:' W| ]] i3] ﬂ-m . -
N =~ = S = (2-29)
I Q'E'H - Q V\', I

Vi vay:
Ny = Ne e MaMon = (,985.0,98.0,98.0,90 ~ (0,855

[23

— 144 g/ Wh
(0.8455

vil h, =
Hicu sufll vit sudl ticu hao nhi¢t cho vige sin xudt dién nang & TTND
q" (RSIKWD 1ién he vidi nhau biing 135 86

"

n. =

3600W,, 3600

o C (2-40)
‘ q.

Néu ! = 0,40 + 0,50 thi q) = 9000 + 7200 &JikWh.

Sudl ticu hao nhién li¢u iiéu chudn cho mot don vi nhiét nang cdp cho

ho tiéu thu nhiét bén ngoai theo cong thire (2-34):

B 3
hl = l - l -4 I - g,"l,(',,! & = 4;1 kgr'f(;..‘( l?-‘-l l)

¢ Qunl 2930y, ne

Gday: M) = el = Nl s 0.99.0,98.0.90 = 0,87,
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Khi d6:
b= 392 L0/GI

Ngodd ra néu cung ¢dp thém nhict cho ho tGicu thy hing céc 1 cao diém

thi phiti tinh bo sung lagng nhicén licu 1iéu hao cho cde 10 cao didm.

§2-5. SO SANH HIEU SUAT CUA VIEC SAN XUAT DIEN NANG &
TRUNG TAM NHIET PIEN VA O NHA MAY BIEN NGUNG HQI

Chiing (a sir dung bicu thite hicu sudt trong v& sin sudl dicn nang coa

tuabin:
W
(2-42y

Nys = -Q-”, — 0.

W, - cOng suill trong cia tuabin.

DE cho thuan ten, nguin ta vict bicu thife hi¢u sudt nay cho mot don vi
leong hoi dia vio tuahin viv tich nd thinh 2 dong: dong ngung o, vi dong
trich o, ¢cO nghia li:

a,+o, =|

Cong (nhict gidng) cta | kg dong hai ngung Ky hicu 12 H, =i, - i, cua
dong trich Hy H, = 1. - i;. Lugng nhict ticu hao cho dong hoi ngung k¥ higu
13 g« = 1. - i'g, cho dong trich la:

gy =1 -1
Vay ta o

_ a,H +o H.

My =

gy g vapHy
(ciing chinh [ dang (2-42) viét cho | &g hoi dua vie wabind.

By i ta kY higu:

agH, = o - cong cta dong newang;
a 11, = o -cong cloa dong 1rich;
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ok = Qo - icu hao nhiét cho ding hot ngung;

1hi:
o,
[+
L O to, oy Oy 511
r]||< - - . - (-_ - }
Qg v, Q. [ e,
Q;’lK
B o I L Lo
Ty =0 = A, goi 1d he sO nang luong cua dong ha wrich.
0
Lo O H H G . e
Ty 56 —F = —X = K= i Ja hicu seidt rong twong doT el
Q'_IK ok o =1y

tuabin v& san xudl dién nang d ¢hé 0 ngung hoi thuin wy.
bo do:

0y . O g K Ki
Qi = o YA e = e Ny = Ay
LENST Qok Ok

. . 1+ AL ,
N = n]f'n- ]K, = Mie-Re (2-44)
]+A[' T4
. 1+A
i day: R, = — 0 51w ni < I
A

Nhu vay ty s0 gifra hicu sudt & ché dd trich hoi vdi hicu suiat & ché do
ngung hai:
Ny
*Ti(li =R, > 1
L
e
Su tang tuong dot cha hi¢u sudt sin xudt dién nang nhi qud trinh sdn

xudt phdi hop ta:

H Ki
: rl B ‘1 )
AWy, = %1_'\__'_.11‘-
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noae:

K
-1y,

ANy = N (2-45)
N rlKl
' Tl
A ‘
Ta o nhiin sdL:
- Kht A cang [Gn (cong clia dong hoi trich chng 1dn) va n, chng nho
thi An,. cang Ldn.
- Bdi vi nfl, < 1 nén tuon tuon o6 Any, > 0.0 NEu gy tri s6 /', = 0,04
thi tuy theo 11 s A La duge cie ) 6 A Ny vt N}y, khde nhau. Vi duy:
A, 0,0 0,23 1,0 2,0 %

Any, 0 0,176 0,43 082 1,50

N 0,40 0,47 0,57 0,73 1,0

Cic irudng hop A, = 0 tvong (ng véi ché do ngung hoi, khi dé hicu
sudl biang 0,40 vi A = % twong Gng vdi ché do doi dp khi dé hicu sudat
bang 1.

§2-6. SO SANH DO KINH TE NHIET cOA TRUNG TAM NHIET BIEN v&i
THIET Bf RIENG RE

Thi¢t hi ri¢ng (& gom ¢& nha méy
di¢n ngung hoi va 16 hoi <6 thong 56
thip (hoac 1O nude ndng) (hinh 2-2).

Vige so sdnh 2 logi thi¢t bi nang

hwgng khide kicu (rude hél phai c6

di¢u Kign [a dién nang va nhict nang
san xudl ra cua ching phai bing

o Hinh 2-2 Sd @6 nhiét cla thiét by riéng
nhau. Nguot ta so sinh do kinh (&

ré don gian nhat:
LHTA - 16 hoi 4p suft thap: LHCA - 16
hai 4p sudt cao; NMBN - nha may dién
ngung hai; HTT - hd tidu thu nhigt.

nhi¢t theo lwgng nhicn {idu 1icu hao

19



cho e hai dang ndng Tugng sin xudd ra.

So sinh dé Kinh (@ nhice cta rrung tam nhicr dicn vin thict b nong e
¢ the tién himb 1an heot bang su so sinh luong Gew hao hot, Hén R nhict

rol d¢n ticu hao nhién licu cua chiing.

V& cong suat dien W, va conye sudt nhidt 0 nhir nhaw 1 eds

- barong ticu hao hai cho trung tam nhict dien (Agiygy theo comg dare
(2-10a%:

D.= D" +y,D,
- Lugng ticu hao hoi g thicl bioricne 13 gom eong ticu hao hoi cho nha
- .. . - . e I . b . ) - .- .
méy dign ngung hai ¢d cong sudt dicn W 1o DY va bugng hal cung cap cho
ho tien thi nhict 1o D (vdi cae thong sO hai O trang im nhict dicn va o
thict bi ricne 1€ 14 nhu nhauy: . = DY + D, luong (i¢u hao hat & thict bi
ri¢cng ré lom hon so val trung am nhigt dign mat hueng Tae
AD =D, - =1 -yl {2-40)

~dd T do sy elam lugng hoi vao binh ngung coa tuabin cap nhi¢t (xem vang
thie 2-13a).

- Tong luong nhidt ticu hao (A1 cho tuabin ¢ip nhict phu tooe vie
cong sudt di¢n W 1 lwong nhi¢t cap di Q) 6 (h¢ ade dinh hing cich sau:
(khi khéng ¢ qud nhict trung giani.

Q".lt = D-(l - im‘) = D:‘ (.i-.- - il'.(" + }J|D'(| - ir:-.-]

pit DMGL -0 = QF vabidu thi D = —
1. -1

trong dé:
Q7 - 1idu hao nhigt (A1) cho tuabin ngimg hoi ¢f cong sudt dicn
W
Q.- - tiéu hao nhidée (AW cho hd tc¢u thu.

Tu ¢

A



hevie: Q .=0Q" +

i

i (2-47)

it

Soogot l he <6 pid 1t nhict caa hai trich

a‘jJ:}I-.

COthe sem i, -1, =1, - i, cho nen vé (i so thi .2y, vl dot v o

mar S, = 1dai vGi hoi thodt sau tuabin, trude binh ngung &, = 0.

Tur phuong (1inh (2-47) ta ¢6:

Q o _Q:‘Iu\

Q,

ekl

Nehia T he <O gid (i nhict caa hai trich cling bicu thi sy 1ang (uong
doi vé lugng 1icu hao nhi¢t clia tuahin ¢dp nhigt so vdi tuabin ngung hai

tren mot don vi leeng nhict cung ¢dp di cho ho 1iéu thu.

P vai thict bi ricng 13 thi 16ng ticu hao nhiét La:
er = Q-r-\ + QI

Nhurovay lugng ticu hao nhict (A1) & thict bi ricng & ldn han so v

trung tim nhi¢t dign theo cong (hie (2-47) bing:
AQ=Q.-Q,.=(-&)HQ, (2-48)

Cong thie nay ciing trong (o nhy cong thie (2-16) xdce dinh su 1061
ki¢m nhi¢t & tuabin cdp nhi¢t so vdi wuabin ngung hoi nhey giam duge (6n
that nhi¢i & binh ngung.

Vice so sdnh do Kinh (& nhi¢t gita (rung 1am nhiét dién va thiét bi
ricng re cha yeu L so sdnh lugng Géu hao nhicn licu.

Cong swiit dicn Wy, cda 2 thict bi 1a nhy nhauy, ta dat phan cong suil do
dong hat ngung sinh ra 3 1rung tm nhict dién 1a W, v do dong ho trich

sinh ra 1 W nghia la:

W= W, o+ W,
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(Vi¢t nhu vay déi vai trung tadm phigt dién la phit hop vdi qud trinh xay

ra nhung doi vdi nha méay dién ngung hoi thi chi [ thudl toéan).
Trong trudmg hop nay tugng Gén hao nhién lidu F trung tdm nhigr dign:

i

B=B,+B, =bW,+b Q]

I

= bl Wg + bW, +b,Qf

O day b va b 14 cde sudt tiéu hao nhién ligu cho phan cong sudt
di¢n do dong hoi ngung trich va dong hot trich sinh ra.
B6i vai thidt bi ricng ré ta ¢d lwong tiéu hao nhién licu:

hn

B, = B « B = h! (W, +W,)+b"Q"
3 day:
B - lugng nhién licu tiéu hao cho nha mdy di¢n ngung hoi cia
1hic¢t bi ricng ré ¢d cong sudl dién la W,
bl - suat ticu hao nhién §i¢u cta nha mdy di¢n ngung hoi  1hidt
bi riéng 1c;
b - sudlt ticu huo nhién ligu cha cde 10 thong 86 thap & thiét bi
riégng ré.
Su chénh léch vé lugng nhién Ligu tiéu hao gifra cdc thict by so sinh la:
AB=B,-B=(by - b )W, - (b} - b )W +
it
F (BT -bOQY (2-49)

Thudmg thi b7 < bX va b >> bl; néu 1dy gin ding b = b va

b’ = by thi cong thie (2-49) <6 dang don gidn:
AB % (b - bIIW,

bt

Thay W, =eQ; chon,=1,Q, = Q) 1h La duye:

N
[



ab= 2B b Yy ke (2-50)

I
|

O day dai lugng khong 1hit nguyen € 13 sedt sin xui dicn nang trén co

s cung edp nhict cho ho ticu thu.

Vidunéu e = 0,365 b7 = b = 0,35 L/AWi, bl > 0,15 Le/kWh (a
dugic Ab = 0,36(0,35 - (0,25) = 0.072 Akg/kWh hode 20 ke/GI. Khi cung cip
FOOO i thi dd 2idt kiem duge 20 rdmth v 1éi 100.000 1t ndn.

(3 Lien xo (et} hang nam da ti¢1 kiem duoe khoing 25 tri¢u (An nhién

icu ticu chudn nhes phuuang phdp san xuiil phai hep dicn nang va nhié
ning.



Chuing 3

CAC THONG SO HOI
VA VIEC QUA NHIET TRUNG GIAN

§3-1. KHAI NIEM CHUNG

Cic nha may nhict dicn tuabin hai nude, dt nhicn licu hity o déu st
dung hoi qua nhict. Trang thai caa hai qud ohict duge xédc dinh ba dp sual
vi nhi¢t do cla no. Trong chu tinh nhi¢t dong cita nhi mady nhict dign thi
Ap sudt va nhi¢t do cia hai quéa nhi¢i khi ra Khot [0, trude Khi v hiabin
duge goi 1 thong sO dau. (3 céic nhi miy dién nguyén W ngudd ta com sir
dung hai bio hod d¢ chay tuabin, trong trudng hyp nay thi trang hii cla

hoi chi cdn bicu thi bing mot dai hegng: hode dp sudt hoae nhidt do.

Vice nang cao cic thong 56 ddu 1 mot trong nhitng bicon phip nhim
nang cao hicu sudl nhi¢t va tiét ki¢m nhién licu o ¢dc nha mdy nhi¢t dign.
Nhitng tién bo K§ thudt trong vige nang cao cdc thong so diw di thd hicn
rit v (rong nhitng thap ky vita qua. Vi du dp svit da vang (r 1.5 = 20 MWPa
dén 23,5 = 24.5 MPa nghia 13 gdn 12 d&&n 16 [an; nhi¢t 4o thi tang (r A50
dén S50°C, 1ang 55 = 60%. Hi¢u qui nang lugng cua vice ning cao nhict do
ddu ¢6 thé minh hoa rd ring tren chu trinh Cacnd. That vay. hicu sudt nhidl

cua chu trninh Cacndy:

—

]]?\\,C.,,.. _ '_:...:‘_*_ =1 - _[\ {(2-1)
T. T..
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trong da Tovd Ty K nhict 4o ddu va nhigt do cudi cua chu tinh.

Bar vl cde tuabin cong suat 16n, hicn dat thi nhict do cudi Ty cla hai

chi thay dai trone maot eidGi han it hep Lr 295 Jdén 210K, Néu lav T, =
- © - -\_ - 1 - H

AR thi khi T, = 600 va 800°K, hicu sudt M lwong g s3 bing (.50
V0025 Khi T o= 900°K thi 0" = 0.667. Ra ring hicu suf nhig¢t cla

chu trinh Cacno tang twang ddi nhanh khi rang cao nhi¢t 4o diu.

o1 vat chu trinh Raokin ciing VaVL vige nidng cao nhidt do diu cda hot
AL ed doi Song trén thire 1€ ¢om bi han ché bai nhidu VEu 10 nthu: da bén.
tinh chat cong nghd cia kim loat, do tn cdy Khi lam vige vi cde dicu kien
v& Kinh 18 v v Khi nang cao nhigt do thi phai s dung thd kim loar dal
tHen hon v du nhict G0 13 725K thi o6 the ditng logi thép cachon: 16
N25 K phai saodung logi thép hap kim thap peclit; 181 870 vi 970°K phai
dang Toai thép hop Kim cao nhr ferit. mactenxit viv austenit. Khi chuyén 1y

lout thép niy sang toai 16t hon (hi gid 1ién cua ching ting 1ir 2 + 5 lan.

Vive ndng cao dp osudl ddu cua hoi nuee cling Lam 1ang higu sudt ciia
chu trmb. ot trong pham vi gdn trang thai th han thl bicu st o6 hi gidm

d1 Khi ting dp sudt cda hai hio hoa cling nhu hoi qua nhiet.

Do vay néu dong thii ning cao ¢d dp sudt lin nhic¢t dd diu thi s& mang

Fai hicu qua nhi¢u nhal

VIge qua nhi¢t trung gian thue chal cong I vice lam tang thém nhig
d6 cho hoi dé ing khi nang sinh cong cua né. Sy han chd cia viée nang
cao nhict 4 ddu bai nhimg 1y do dd néu & tren. duge b Lai mot phin 14
nho vice qud nhigt trung pian, bai hicu sudl cia chu trinh o6 qué nhiét
trung gian ciing dwge ning cao. Qud nhidt trung gian d061 vin cic tuabin
natmg hai com lam gidm duge do dm cia hai & cde (dng cudi tuabin (nhit la
cie tuabin ed dp sudt dau cao). 1am tang dd tn cav va do kinh 18 o
tvabin. Théng thudng ngudi 1a thye hi¢n qua nhi¢t trung gian motr Lin
nhung ricng nhitng Khai 1dn lai st dune Toai nhicn licu dat tién thi o6 (he

i -

thue hign qui nhict trong gian 2 1in.

N
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§3-2. SU PHY THUGC CUA DO KINH TE NHIET VAO THONG s& pAU
pOI v3i CAC TUABIN NGUNG HOI

Chiing 1a hay khao sdt sy phuy thude cua hicu sudl chu trinh Rankin vao
gic thong s dau cia hoi.

Trude hét chiing 1a xem Xét chu trinh cua hoi bio hoi kho hién dang

duce dp dung & cde nhi mdy di¢n neuyén .

Hi¢u sudt (tho) ciia chu trinh:
n=-— (2-2)

trong do:

H, = i, - iy, - shi¢t gidng 1¥ (huy<t cua hot (trong qud trinh doan
nhict thuan nghich), &7k g;

1., - entanpi coa hoi & (reede uabing trong triemg hop nay 1, = 0",
KAk

ix, - centanpi cia hoi thidi sau khi ddn nd doan nhigt trong tnabin.
Q. =1, -1 - luing nhict 1i¢u hao cho chu trinh;

" - entanpi cua onude ngung khi ra khoi tuabin (trong truomg hyp
nay '« = i,. cua 10 hai) phy thude vio dp sudt pg trong binh
ngung.

Tir do thi i-s cia qua trinh Tam vi¢e cua hai trong tuabin 10 rang i
theo mite 9 ting dp sudt ddu thi nhict gidng H, thoat tién tang 1¢én, dat d&n
gid tri cuc dut o1 giiim di (hinh 3-1). Nhi¢t gidng H, dat duge cue dai
diem mi 11 do UEp tuyCn vai dudme cong gidh hyn song song v duimg
ding nhidt endi (; = const (ciing chinh la dudmg ditng dp cudi pg = const);
trén d6 thi i-s, didm niy ndm o bén i dicm + cue dai nghia 1 wrong tng

v Ap sudt ban ddu cao hon, tri s& entropi nho hon,

Con luging nhict Q. thoat ddu cling ting khi tang 4p <udl vi dat cue dut

S diem mi il 06 dp sudt ban didu paox 30 MPa va =107 = 2804 LS ke,

S



~Hiéu sudt v, ting 1én do H, ting nhanh hon Q, nhung cue dat cua n,
khong triimg v&i cure dai cia H, vi ¢ Tan can diém cue dai caa H, Khi udp
tue tang dp sudt thi H, giam i@t cham con Q. (dat cue dai sdm hon. & ddp

Sud thap hon) thi giam nhanh hon, nghia Ly wesG H, giam khong nhicu lim

cOn miu s¢ Q. thi gisdim nhanh hon nén n, van GE e tang mac dit H, da
bat ddu giam. Tiép tue (ang dp sudl nita thi H, s& giam nhanh hon Q. viu n,

sau khi dat cue dai cling s¢ giam di.
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Hinh 3-1. Qua trinh lam viéc cla hai trong tuabin véi cac théng sd dau
khac nhau trén da thi 1-s.

bicu kién e dai cta i, duge xde dinh mot cdch dé dang khi ta cho
dao hivm caa nd bang O theo entropi:
0 dH | H dQ,,
] - "
dn. ds ds  _ g
s Qr-

Tie &6 vl ra mGi trong quan gitra cac dai legng Ho va Q. d dicm cue
dai cda hi¢u sudt 1, - cu the 1

dH, _ dQ, )

H, Q.




hode:

dH,  di,

= (2-)

H, Q..

Boivi Q=i -i'cmiti'y = {p.) = const.

Nhu vay dicu Kicn cue dai coa hicu suat i, i Khi sy thay doi (sw giam)

tuang doi cua nhict gidng H, viveda hegnng nhigt ticu hao Q hing nhau.

Qua tinh todn Ji sade
nhin rang hicu suit nhct
cua chu trinh Rankin da
vl hoi hilo hod kho dat ciae
dir khir nhict do dau vio
Khoang 3507C trong  (ng
VL dap sl daw 17,00 AP
{(xem dudmg cong a 1dn
hinh 2-2).

Su eiim hicu sudt cia
chu trinh hot bio hod Kho
khi ting nhict do wr 350°C
den nhict do 1 han adp xi
ATHC vd lang dp osadttir 17
MPo den dGp osudt (di hao
Xdp xt 22,1 MPy 8dy nén
mat sif phy thude phoe p
cua hi¢u sudt chu trinh vio
thong so hot & pham vi gin
thong <6161 han.

Su phu thude cua hicu
suiat chu trinh hed bio hoa

khd vie nhidt d¢ dau hiéu

Hinh 3-2. Su phu thudc cla higu sudt cac chu trinh
nhiét vao nhigt 6 hon ban dau:
a - hai baoc hoa khd: b - hoi qua nhiét, ¢ - dudng
chuyén pha quy Udc trong viing siéu tdi han.

thi bang dudme cong a trén hinh 2-2 ciing dong thod 1 su phy thude vi ap

sudl ddu.

Suophu thude el hicu suat ehy irinh hot gqud nhict vao phict da diu

e hicu thi bing mot ho duding cong mid moi dudmg cong g vai mot (i

i)
R



sOap suat ddun nhit dinh. N6 chung nhimg dudmg cong Jdo6 bicu thy su tang
cua hicu suat Khi tng nhict do Jau v bag ki dp suidt daw ndo (cde didmg
cang btren hinh 3-2) viv chdng drrse goi 1 nhitog dudng higu sudt Jang ip

o= L i chu trinh.

Viee chuyén 1 heti bio hod Kho sang hoi qud nhict ¢ (hé xem nhur 14
ho song vie chu trinh hai biao hod khd mat chu trinh phu (xem kink 1-3) ¢
ducge mor chu tnnh phic tap co lugng nhict tica hao 1 Q.. cong 1i W v
hicu sual la n, = W/Q .

Chu trinh phite vy av (chinh o chu t'inh hoi qod nhict) gom: chu trinh

ban dau (chu trinh hot bio holt Khay ¢6 Taong nhict ticu hao 10 Q. C cong 12
W hicu sudt 1 g = W./Q0 vi chu trinh phu <& lurong nhi¢t ticu hao 1h

Q.. cong [ W icu sudt 16 . Nho the ta s¢ ed hicu sudt eoa chy trinh
hot quit nhiét (chu rinh phite wap):

W,
I+
WoOW W, W, W
n=-— =- L L= - —
Q" Ql_—Q Q-l I+(‘).
Q
. W, . : R .
fagor A= —&;‘— [4 hé s& ning lrong cua chu trinh phy va:
W, . W,
(\)“. = — ., er - —
- Mo
tht ta duoe:
Q_ _ W.n _ :1_,:_;\.
Q. MW, n,
) L+ A Y
do do; N,o= 1, e 13-5)
.
l+A, 1.
.

Sir tang trong d01 caa hidu sudt do guad nhigr:



.

1 —
An, = N, —M. _ H, (3-6)
Lt b
A, n,

Nhur vay su thay d6i hicu suilt cta chu trinh nhds vice qua nhi¢t phy
hude vo ty s6 gifta hidu sudt ciia chu trinh ban ddu n., vdi hicu sudt cla
chu trinh phu n.. Ta ciing dé dang nhan thiy ting khi 1dm phdc ap chy
trinh bang vi¢e qud nhigt cho hoi thy luon ludn n, > . vi the hicu suilt ¢la

chu trih tang 1&én (An, > 0).

Didu nay ¢é the giai thich néu ta diing Khdi niem “chu trinh Cacno
(g duong™ ¢ hicu sudl tuong duong nha chu trinh dang khio sat, cu thé

Par{Ei P

e ™ = n. hoae ™ = o vi cling ¢d chng nhiét do cudi nhir nhau

T = T = T. Nhigt do didu cua cie chu tinh thinh phan khi do hiang:

T = T v TE = T (3-7)
-1, L-n.

Ta di bi¢t ring nhi¢t do diu cia chu tinh Cacno déng bich vii hidu
sudit ¢hig¢u sudt Ién thi nhi¢t do diu 1o va nguoe Lai) cho nén déi vai bicu
thite (3-7) ta ca the xde dinh nhiét 4o diu cta cde chu trinh Cacno lwong
duong mot cich thuidn tién bang do thi néu ta thay dién tich ¢éa chu trinh
trén do thi T-s biang mot hinh chir nhit ¢6 chung ddy nhimg vai entropi
thay d6i so vl chu trinh pde As = 5., - s, (xem hinh [-3). Hién nhién i

T‘\i"".““ - T\:.mm SU}J Td 1y = rl.-.

[

Tom lai vige qud nhict cho hai twon luon [am tang hicu sudt ¢oa chu
trinh.

O cde dp sudt teude (i han thi didm bat dau coa cde dutmg cong hicu
sudt cua chu trinh hai qud nhi¢t duoe xdp x€p trén dudmg cong a cia hicu
sudt chu trinh hoi bio hod kKha (xem hinlk 3-2): nhict do bio hoa o g g
SO cde dp sudt d6 G trén true hodinh xde dinh trang thdi didm ddu. cua cdie

dutmg ding ap p = const.

fit)



Tinh chat phite 1ap cua sy phy thuge mi ta dang Khio sdat & pham vi
gdn trang (hdi 151 han fd sy 1w xudng cia dudmg cong hicu suit chu trinh
hai bao hoa kho trong khodng dp suit 17,0 + 22,1 MPa. Do sy tut xudng dé
ma cdc dudng hicu sudt ding dp & dp sudl trude 18 han vi du 20 MPa Lic
ddu cao hon dudng hicu sudl dang dp & dp sudl 1 han 22,1 MPa. Nhung
do su tang nhanh cla hi¢u sudt Khi dp suilt cao hon nén dudmg hicu sudt
22,1 MPua 3 it 16l v cao hon dudng hiéu suidt 20 MP« khi nhi¢t dd
tang. Su phu thude mang 1inh quy lud nhue the ciin hicu sufit vio nhi¢t do
v dp sudl diu thé hicn 13l 16 trong pham vi trén (6i han, chi (rir pham vi
£3n trang thédi téi han nhir 3@ ndi & 1rén vai cic nhict do thip hon va cao
hun 131 hyn mot chidt.

Tom Lai B van 1 ca cde nhigt do irude va trén tdi han e pham vi gén
131 han thi hi¢u sudt 1, coa chu trinh hoi qud nhiét cang cao khi nhigt do va
ap sudt ban ddu cing cao.

Dai vai nhitng diém xudt phdt ban didu cha cde duomg hicu sudi dang
ap & ving trén & han ta diing khai ni¢m vé diém chuyén pha quy ude cia
nude trong pham vi 1rén 180 hun. Thue vay sy chuyén pha cia nude & rham
vi trede 150 han duge dic trung b iri s3 nhidt dung rieng ton vo cling
C, = ! khi tang nhi¢t d9 1&n 1rén nhigt do 18i han thi nhict dung riéng
khong dut tri s6 100 vo cling nita mi ¢d cue dai. Mt mot nhiét do (rén (@i
han ma C, dat gid tri cyc dai thi twong Gng v&i mol dp sudl trén 16 han. O
nhirng dp sudt gdn dp swdt 13 han thi nhi¢t dung 1ang nhanh dén cye dai roi
sau dO giam cling nhanh nhu the. Theo me d@ tang dp sudl thi cue dai cla
Cp gram di mot cach tirong d6i 1o rél réi né the hien ngay cang it rd hon va
O dp sudt rdt cao tht cde dudng cong ¢6 dac tinh thoai thoai (hinh 3-3).

Ngudi ta Ly nhig dicm cuc dai cta C, lam nhirng diém chuyén pha
quy wde trong vung trén (67 han cia nude va hoi nude. Nhitng diém nay

duge bicu thi biing nhitng gid tri nhict do Tg va ap sudt cua hoi sau day:
p (MPu&) 2L0 40,0 5010 60,0 70,0 80,0
T¢ ("K) 680 705 730 750 705 780

C, (AJikeKy 26,0 13,2 9.6 7.9 6.9 6.2
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Khi @y trén hinh 3-2 ¢6 the ve dudmg pg = 1(¢) bicu thi

caa C, nghia 2 su chuyén pha quy wsc cua v
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Hinh 3-3. Su phu thude cda nhiét dung riéng cla nude va hai nude G, vao
nhigt dé @ nhilng ap suft khac nhau

nhict dd v dp sud cda nude vie hot nede teong ng wi cide gid i cue dat

[am vi tef hinh hoc cho cae diém ban ddu cfa cav dudng hicu sudl ding ap

trong ving thong s4d trén 15t han cua hai nude.

Tit nhitng vin d¢ di néu ra, ching ta cing cidn phai thé hién su phy
thuge cia hicu sudt chu trinh viio dp sudt hai ban ddu vdi mot nhi¢t dd diu
nhiat dinh. Pudng cong hig¢u sudl cta hoi bio hoi kho dd duge khio sac o

trén ciing s¢ i duting cong khat dicm cho sy phu thodge i, = [(p,), bGL v

cle tri 80 17 cling nhu cde tri s6 p, Tuang (ne vidi ching thay doi doc theo

duding cong dao.

quan he gl

21, Co thé Hy duidmng d6



Vieo qua nhigt cho haoi hao hod

lam tang hicn suiit ¢aa chu trinh

enoEI ca cac dudinge hicu sudl diang ——e— A I P
n dt va cae Jdudong hidue sudn dang ‘7531"}?—‘ =%
. . . .. N 1725

nhict n, = lip), <6 nhicét 4o cao &

' ' ' i ; 850 i
- o TP

: ot des Lo T s 374" ! e
he nhict dd ovi han (3 374°C) phaii aso e giig” S— P

nam cao hon duding cong hicu suit

. ﬂ\‘iw
ctia hai bao hoa Kho (hinh 3-4). 24

_ __ &1™
10 20 50 70 o MRy

Tuemg 1t vhy dutmg cong hicu
sudt coa hui bio hod kho cic duiing
hicu sudt dang nhigl cua hai qud Hinh 3-4 Su phu thude cda hidu sudt
nhigt cling ¢ cue dal, cic dicm cue nhiét clia chu trinh har nude ty tudng
vao ap sudit ban dau p. J nhiing nhuét

dal v dich chuyen lien teEp v& phia ” . )
o R SR PAv dé ban ddut, khac nhau

ap sudt cao hon Khi tang nhict do
ban diu. Nhi¢t do ban dide cang cao thi duimng cong higu sudt & vitng cure
dai cang trd nén thoai thodi hon v vai nhict do it cao (i cure diti cua hicn
suidt hhong ¢on theo quy huit nhu truede mi ne cang di Ien Khi dp sudl cang
[RHIRN

Ding cua dudmg cong 1rén hinh 2-2 xde nhian hicu qua ning frong cla
vice ning cao dong thii ci 2 thong & dius nhigt do v ap sudt cua hai, tuy
nhien cac dudng hicu sudt ding nhict . = [{p,.), cda chu trinh c¢hi cho ta
MO s edn didng dé xde dinh dp sudt dan p. 18w tng v mot nhict doi
khong doi. Bude (iep theo 1a cdn phai tinh dén cic (6n that nang lirkng hén
trong tuabin bang hi¢u sudt trong twemg d6i o, cua no. Khi dy hicu sudi

trong tuyet do1 cua thict bi tuabin:
n. = mn., (2-8)

bai lugng n ., phu thude guan trong via cic théne s0 hai ban diu: khi
tang nhi¢t do ban ddu, the tich ricng cds hoi tang 1én, mat dd cua hoi giam
di1on thidt ma st gidm, chid¢u cao cdnh dong tang, cdc (on thilt trang doi
do 1o i qua Khe hd gitra cide ting gidm, do am cudi cua hoi 1AM, Vi Vay 1),
tang Ien. Khi ting dp sudt ban ddu (hi tie dung ngege lai: mat dd hot Liang
len, the tich rieng giim di. c¢hidu cao canh done gidam, 1én that 1o M qua

Khe has trong cic tdng tane. do am cudi cia hai lang, Woohdm di.
L L L + ~ 1z

03



Anh huong cha r,, dén hinh dang
ciu cde dudmg cong n, duge xem nhu
chinh 1a nhitng dudmg cong n, di bhién
dang. Thue viy. An=n, -, =n(l - .}
nghia 1a hi¢u sufll trong tuyét doi cla
thidt bl (wabin vdi mol nhiét do ban dau

da cho & cang gidm nhicu hon so véi

hicu sudt cta chu trinh khi nang cao dp

sudl ban ddu. Vi thd ma cdc ¢ia ui cue a5 o 2 W W
dai cua n, dich chuyén vé phia gia (i p,  Hinh 3-5. Suphuthude cta hieu

. er e e o sudt nhiét va méu sudt trong tuyét
nho hon so v@ cde dicm cye dat cua n, d6i cdia thiét bi tuabin vao ap suat
{hinh 2-3). ban dau,

(3 qud trinh 1am vice thue cia hoi trong luabin thi 4 am cudi khong
duge vt quéi 129 dé tranh su an mon cdnh quat cde tdng cudi do nhitng
gigt im 1ach ra Khot dong va trdnh sie g1am hico sudl cia cée tdng cudi lam
vige trong viing hol am - bidt rang o tang 1% do am (hi hi¢u suft cide ting
cudi cling pidm di 19. BDidu ndy ndéi 1én ring khong phai moi dicm ctia cie
duimg cong n, = 1(p,), déu la cd
trong thye 1€, Cde i s& kép cua
nhi¢t dd v 4p sudt ban dan phi
hygp vdi 40 am cudi da cho coa hai
trong tuabin duge goi 14 cic thong
s0 K&t do1 han ddu cua hoi. RO
ring 12 cde thong so kEL doi dy néu

bicu dién trén dé thi i-s ching s&
“nam trén mot dudmg chung cla
qud ‘trinh lam vi¢e cua dong hoi
trong tuabin dan dén do am cudi
dda cho (hinh 3-0). Vi du 1a <0
nhitng tri s& k&1 doi ddp dng do am

s . . N T kg i
cudi cia hoi trong tuabin L 13% + kg
vl hi¢u sudt trong twong do6i n., = Hinh 3.6 Qua trinh lam viéc clia hai trong
0,85 nhu sau: tuahin véi cac thong so két doi.
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1, ("Cy 600 570 315 480 450 410
P (MPa) 20,0 (8,0 12,0 9,0 7,0 5,0

,

Tir cdc s6 licu di néu ra, 1a thiy ngay v@ nhicét do ddu 13 550°C 1hi tri
s0 dp suldlt k&t doi vai nd vio Khodng 15 MPa. Nhitng ciing ¢6 thé vai nhigl
Ao ddu 550°C ngudi ta lai 4p dung dp sudt ddu cao hon tri s6 ké doi, chang
han 16,0 va 24,0 MPu ma vin dam bdo d0 dm cudi khong viugt qui gidi han
cho phép - d6 chinh la nhd qué nhiét trupg gian. Viée qud nhiét trung gian
cho phép van gi@ duge nhiét do ban ddu nhd bé sung cho hoi mdt lugng
nhi¢t d¢ tang kha nang sinh cong cia hoi, tang hi¢u sudl cua thidi bi tuabin
va hi¢u suilt cua nha may dicn.

§3-3. CAC THONG SO VA SO DO QUA NHIET TRUNG GIAN

1. Cac théng sd qua nhiét trung gian

O cdc nha mdy dién hicn dai dot nhién licu hiru co ngudi ta thudng dp
dung qud nhi¢t trung gian bang khdi, khi do cé thé dat duge nhiét do cao
gdn hiang nhi¢t 3O ban ddu va ¢6 thé chon 4p sudt qué nhiét trung gian 10
ru teong ddi cao. Cdc nhit mdy dién cia Lién x0 (¢li) ngudi ta bd (i bo qui
nhiét trung gian & ving doi lvu cha 10 hoi, ¢é nhi¢t do khéi tir 600 +
700°C. BO trf nhu vay v&i muc dich chinh 13 tang d¢ tin cdy va don gian
duoe nhimg thao tie phite tap khi khdi dgng va ngltng ddi vdi nhitng khai
1dn, hién dai. Do bo tri & ving ¢6 nhiét d6 khéi khong cao 1am nén khong
doi hoi phal 1lam mat dic bict trong thdi gian thao tdc ndi trén. Nhict do
qué nhi¢t trung gian thuong duge chon vao khodng bang nhiét d¢o ban dau
cua hat 540 = 570°C,

(3 mot vai nha may dién cua My nhi¢t do qud nhiét trung gian cao hon
nhi¢t do ban ddu (r 10 d&n 30"C. bicu nay ¢d thé thye hién duge bang viée -
ché tao bd qua nhiét trung gian hén hop kicu bite xa - doi luu.

DéE xdc dinh dp suit qua nphigt trung gian tGi wu ngudi ta khao sdt chu
trinh ¢4 qué nhigt trung gian t1én dé thi T-s (hinh 2-7).

6GR



Chu trinh nhu the [d mot chu trinh phic tap, bao gém: chu trinh ban
diu khong oo gud nhi¢t trung gian v

o
. " . . .. N t@‘\‘; hy
lwgng nhi¢t cip [a Q.. cong thie hien i A7 , t*’n.ﬁqf’
. . . . ) . H —
W, li¢u suit 13 n. vd mdt chu trinh phu ¢ %
qui nhi¢t trung gian v&i legng nhict cip Ta Ba / o
43 iz
Q., cong W, hi¢u sudl n.. E'.’.-_ —_ <
7
]

Hi¢u suil cua chu trinh phite wp (n'hn i g MWH-5-4,
irinh ¢d gua nhi¢t trung giany duge vict o L \
dang:

‘Vru + W @xd ,/(EM
nang =
QI\ + Q L
W k.fz"p{y.ff
Goi Ay = — va bién ddi bidu thic ) o L
W, Hinh 3-7. Chu trinh ly thuyét cé
. . mat ¢cap qua nhiét trung gian
trén ta <fuog: trén &6 thi T-s:
1+ A Q,, - tn that nhiét & nguén
Nquig = M, —— (2-9) lanh cla chu trinh chinh;
: TN Q. - t8n that nhidt & nguén
A, n lanh eda chu trinh phuy.
Al

Su thay doi trong d6i cia hi¢u sudt do qué nhiét trung gian bing:

-
nxnu: — M
Arlqulg = = = I rl\ (3_95”
Ne L
A, n,

Nhu vay hi¢u sudt cha chu trinh ¢d qud nhi¢t trung ¢6 thé cao hon,
hing hoac thap hon hi¢u sudt ¢la chu trinh ban diu. Cu 1hé 1a:

rlqn!; > n-. IIC"LI n\ - l’].-.
rlqn'.-__r = n._. l‘lC’ll n\ = ]'ll.l
| N <n. ncu Ny < H.

Ty 50 N/, ¢6 the minh hoa rd rang khi (a s dung khéi nicm chu trinh
Cacno trong duong.
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“New phi¢t do cip nhict trung bies cho cha tinh "Cacud tuong diang
phd T cao hon nbict do cdp nhigr g binh & cho trinh “"Caend tong
dwong ban diu” TY thi viée qui nhi¢ 1vung gian s& 1am tang hiéu sudt.
Trutng hop nguoge lai thi vige ning cac hi¢u sudt khong xay ra. Thue vy,
ching ta hily khito sdt vice qud nhiér trung gin véi dp sudt thdp, gan véi dp
sudt cun hoi thii vie binh agung thi nhi¢t d6 dau cua chu trinh "Cacné
tuonge dwong phu™ <& (hip hon nhiét do diu cua chu trinh "Cacnd tuong
duong ban ddu” vi vi the ny < 0, (nhigt dé didu cua chu trinh Cacnd) twong
ducong ¢ nghia L nhiét do cip nhiét 1rung binh trong chu trinh). Né) mot
ciich Khie 12 luong nhi¢t cung ¢dp cho vige guil nhiét trung gian Q. khi dy
hiu nhu midt madt gin hét cho ngudn lanh, con cong W thi rit aho. Truong

hop gidGi han 12 khi p,. = pxt W= 01 Q= Qv 1y = 0 thi:

w W, W,

= L = <N, = _—
Qn ""Q\ Qf_l +Q_\|¢ er

n!qnlg_

Nhir vy vi@ocde dp sudl qud nhi¢t trung gian thip thi viée quad nhict
trung gian khong lam tiang hicéu sudl ma con fam giam hico sudl. Con v
cde dp sudl qud akicl trung gian trang d6i cao thi nhiét do diu cla chu
trinh Cacno (rong duong v higu sudt cua chu trinh phu $¢ cao hon so vt
chu trinh ban diu cho nén n,,, > n.. Tuy nhién n€u & gidi han pg., = p.
hoie pg, = poy (hinh 3-7) thy coi nhu khong ¢é qud nhi¢t trung gian vi
Q. =0, W, =0 vit n,, =N, <O nghia 1a hicy sudt cia chu trinh trdy vé tri
sO hiéu sufit cua chu trinh ban diu.

Nhirng didu phin tich néi trén dwge minh how bing dudng cong n,, =
[{Pgue) (hode My, = [(h'/H"), & day 1y sd h'/H' 14 phdn nhi¢t gidng cia

ha trede qua nhiét trung gian) trén hinh 3-8.

RG rang gid tri cwe dai ctia 1, tng vai mOt 2id (ri (81 uu nido dod cla

ty & R/ H) (clng tire Ta gid (rf 161 un clia py,.,)-

Hicu qua cua vige qud nhi¢t trung gian ddi véi chu trinh thue con ion

hon chu trinh ¥ 1wedng bai i hicu sudl trong trong doi n#, cia cde tang

u

£



tuabin fam viée vai dong hai da duge qué nhi¢t trung gian tang lén do nhici

do hoi tang va do 4m cia hoi & cée tang cudi giam duge Wr § +~ 7%..

Tri 80 Py, 101 v d€n mdt nhiét do %

2 : : 1as %

da cho ¢6 thé xdc dinh bing tinh toan.

Khi qui nhiét t ¥ lin () cd Ll n9rlre |
‘1 qué n 1¢t trung gian 1 lan (! cdp) T <p{ (;;ﬂgﬁmﬂ:)
thi nén lay p,., = (0,15 + 0,20).p,. Vi
du: | 120 - \
\| Y,
Py = 13,0 MPu  hoac 24 MPu
\

thi:  pee = 2,0 = 2,6 MPu hoic [ ! \ b
I )
3.6 48 MPuo g5 1 A
g 1920 32 40 R 0 TP EOY
Khi qua nhi¢t trung gian 2 lin (2 Hinh 3-8. Su phy thuéce cla

higéu sudt cla chu trinh 1, vao
phan nhiét giang clia hdi truéce
qua nhiét trung gian b' /H_°

cip) thi cdp 11y pl,, = (0.25 = 0.30)p,.

1]
quip

Cdp I ldy pl, = (0,25 + 030)pl =

(0,06 + 0,09)p...

Cap qud nhi¢t trung gian tht hai lam tang thém hig¢u sudt do d6 ciing
tiét Kicm thém duge mot lugng nhiét vao khodng 1,5 + 2,5% cho nén d6i
vdi cdc khoi cong sudt 16n, sit dung loai nhién licu dé1 tién thi ¢6 thé ba lai
phin gid thanh thi€t bi phai tang thém do ¢6 b qud nhiét trung gian cip II.

Trén hinh 3-5 ci@ing chi ra sy phu thudc cia hidu sudt nhi¢t cda che
trinh va hiéu sudt trong tuyét ddi cla thict bl tuabin ¢6 mot cip qud nhigt
trung gian vao dp sudt ban dau vdi mot nhiét do ban ddu di cho. Tir dd thi
dy ta thdy 4p sudt ban ddu tdi vu tang 1én khd 15 nhd qud nhigt trung gian.
bic bigt hi¢u sudt ting nhanh khi dong thdi nang cao cé dp sudt va nhict
do ban ddu theo cdc tri s8 két doi cha ching.

Nhi¢t do t6i vu cua hoi ldc bét ddu dua di qué nhiét trung gian T::ns co
thé xdc dinh gdn ddng bing gidi tich nhu sau:

Hiéu sudt ctia chu trinh ¢6 qué nhigt trung gian:

nqulg - E - W(‘ +W.\
t

Q Q(I+Q\
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Trong d6 Q, va W, 14 nhimg dai lugng Khong doi di bict.
Lugng nhi¢t dung cho viée qua nhiét trung gian:
Q.=CJ(T,,, - qm) kdikg

Trong d6 T, va TuII1 twang ttng b nhiét do cba hai saw va trude khi

qué nhidt trung sian (K).
bt Tugng phai tim T]"IE

bai lvgng da cho T, ,.
C, la nhi¢t dung riéng cua hoi trong qud trinh qua nhi¢t trung gian, i
80 cua C, gdn ding 1dy la hing s0.
Cong cua hoi trong chu trinh phu do qué nhi¢t trung gian:

W i Q\ - Q-\K = C|~(Tq1|1g T:I:"L-) Tl\(“qntq Sf")'! k”‘kg

Trong 46 Q. fa 10n thil nhigt & ngudn lanh cla chu trinh phu; Ty 1a
nhi¢1 d¢ cta hai thai trong chu trinh phu (K) liy la const; Sqme VA $, lUONg
tng La cdc tri sO entropi sau va {trude qud nhict trung gian, kJ/kg K

Gia s0 entropi trong chu trinh phu bing:

T
ASqung = Sqmg = Si = Clln —2

gotg
qlné

Nhu vy hi¢u sudt cia chu trinh ¢4 qud nhiét trung gian:

W, +C (T, - T 0T C,in _°1'_‘_‘1=
qn'[;._. — t( T

= Juutg )

-
Q Q:’l + C (T\{nh. - L]IHL.)

gnts

n,
(3-11)

Picu Ki¢n cue dai ciia »™ 13 phuong trinh ¢an bin
: | 1 i p g:

woQ

wWoQ

"W



Nghia la surthay d6i irong d6i cia tr 8@ bang sy thay doi leong doi

cla mdu sa. O diy W' va Q' it dao hdym coa W vt Q theo T - ndi cich

i
IO

khac:
W _ W giig
Q Q ‘
Chiing ta xdc dinh cdc dao ham trén Khi ldy C, = const:
dW ] ,( T . K
W' = — =-C, + T, C-— =-C,] |- 5
(-]Tq;ug ‘illllg L Tr\‘{nh_,
-4
Q=L -
qun[g
w T
do do: —=1- [.K = e
Q Tqmg

N¢u ta dura vao nhiét do diw cia mot chu trinh Cacnd turong duong vai
chu trinh ¢& qud nhi¢t trung gian nay thi ¢6 (he viét:

Tk

ghig _
n! - Tlll
0
Tir hai phuong trinh vira ¢é ta rit ra:
TK
l - ni.]mg

1

Tr;

yaly = Tflid = {3‘]2)

Nghia 13 tr1 8 101 vu ciua nhi¢t do (rude khi qua nhi¢t trung gian
( T ) phai triing v6i tri 6 nhi¢t 49 diu cta chu trinh Cacnd twrong duong

vidi chu trinh ¢6 qué nhi¢t trung gian (T)Y). Chitng nao mi nhiét do diu cia

31

qua nhi¢l trung gian T .. cOn chua xdc dinh dwge thi nhi¢t d¢ dau cia chu

trinh Cacnd tuong duong T2 con chua bidt duoe. Vi the nén cang thire

(3-12) duge gidi bang phuong phdp gdn ding lién tue. Ching han cé the 18y
i

s b0 nhic¢t Ao phii tim T,

bang nhidt dd ddu cha chu trinh Cacnd rong
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duong vai chu trinh ban ddu Khong 6 qua nhigt trung gian mia hidu sudl
cuil NG dd bial la n, = . va nhict do ban daw "teong duong” tirong {ing
bing:

Tl.! = _TK _
-1,
" g W
o day: n. = —.
Ql'
Sau khi ldy soho T, = T, ta xde dinh hi¢u suil cia chu trinh ¢6

quit nhict trung gran v« do1 v hicu sudl nay ta xdc dinh nhict d0 ban
-1

dau mdi cua qud nhi¢t trung gian T, . = vit oif thé! ¢ho dén Khi

gt

cAe KEt qua tim dirge sai Khiie nhau 141 nho.

Nhirng K¢t luin trong Gy ciing ¢ theé phan duge ¢i dot vor 2 cip qud
nhict trung gian, nghia b trede hét Lay gin dang:

: T,
: T = —2— (3-13)

iz

1

Phuong phip giai tich xde dinh nhict do cia hoi trede khi dura di qua
nhi¢t trung gian L phirong phap gin ding, ciing gidng nhu maéi wwong quan
pifra dp sudt qud nhi¢l trung gian vOi dp sudt ban diu cia hoi dd néu & phin
lren.

Tri s0 161 wu ctia dp suilt qud nhi¢t trung gian (p,,,) chiu dnh hudng
cua nthitng y&u 10 sau diy: nhidt d0 cda har mdi, nhidét <9 cla hui san khi
qud nhi¢t trung gian, hi¢u sudl trong (vang Joi clua ¢de phan tuabin (cao
ap, trung dp, ha 4p): cde y&u 16 v& midt ¢du tao. Chung quy lai, ngudi ta
chon dp sudi qua nhi¢t trung gian (61 wu trén o 83 1inh todn kinh i€ - k¥
thuat nhicw phudng dn.

2. Cic so do qua nhiét trung gian

@) PG vl s d6 qud nhict trung gian bing khoi ¢(hinh 3-9 a) thi ben

canh wru diém chts y&u liv ed do Kinh (¢ nhict cao ciing oo nhitng nhuge diém
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sau day: dudng Gng qud nhi¢t trung gian dii, 16n that nang lugng nhidu, K&t
céu cua 10 hui phitc tap, do thé tich cha dudng Sng din va ciia bd qud nhiét
trung gian ldn nén gay ra mdi nguy hi¢m 1a tuabin ¢ (hé quay vust 15¢ khi
madl tai, vi the phai ¢4 nhitng thi¢t bi bao vé dac bict: hoi sau khi qud nhidt
trung gian trude Khi dua vao tuabin, ngoai van diéu chinh ngudii ta con phai
dit cic van bao v¢, [Ge dy hoi s& di qua thict bi giam on gidm 4p roi xd vio
binh ngung coa tuabin: ¢ thém bd qui nhiét trung gian st 1am cho s dd
diéu chinh cua thi€t bi 1d hoi thém phie tap vi cin phai diéu chinh thém
nhi¢t do cua hoi sau kbi qud nhiét trung gian v.v...

BL.g
2@ o, ! Dfﬂ(f, /gmy
z
<
j ™
{Z
i Wenrs
Br Bc -
Ly, f_l T
A\ g B
a) [J)
1
anrsr ]
-]
N J
i gnNTS
Be @&,
c)

Hinh 3-9. Cac so dd clia nha may dién ngung hai dan gian nhat ¢6 qué nhiét trung gian:

a) béing khéi; b) bang hai m&i (1) hoac hoi trich (2) tir tuabin; ¢) bing
chat mang nhiét trung gian.

b) Nhitng nhuge diém néi trén lai khong 6 d6i véi so d6 qué nhidt
trung gian bang hoi m&i (hinh 3-9 h). Ngudi (a ldy mot phan hoi mai
(dirong 1) hode hai trich tir wwabin (dudng 2) d¢ qua nhidt (rung gian. Su
trao divi nhict trong tredmyg hop niy xdy ra & nhiét do khong cao hon nhict
do 131 han (khodng 274°C) hoae cao hon khong ohidu (néu p, > pu, -

bicu nay xdc dinh khi nang nhict do qud nhict trung gian khong cao, 2i0ng
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nhu viee ha thip dp sudl qué nhidt trung gian v hicu qua nang lugng it VE
Iy thuy¢t thi Khi dp sudl qud nhi¢t trung gian thap tham chi con jam giam
hi¢u suat nhigt cua chu trinh Iy thuyét, Song nho giam duge do dm cudi cua
hot, hi¢u sudl trong trong d6i ciia cde tdng tiabin tang 1én, k&t eye ciing

lam tang hicu sudt ctta thidt bi tuabin duge (r 2 dén 39,

Chicu dai duimg Gng din qud nhigt trung gian ngdn hon so vai qud
nhic¢t trung gian bang khéi. He s truyén nhigt trong hinh trao déi nhict hoi
- hui trong doi cao, kich thude binh trao d8i nhi¢t gen. Thé (ich cia he
thong qud nhi¢t trung gian twong d6i kKhong 1dn Lim, iy nhién cing vin
can phili <6 thict bi hio v trude khi dira hoi da quéd nhi¢t trung gian vio
Leabin.

Vice qud nhi¢t trung gian bing hoi (rich cia tuabin (duding 23 cho phép
nhin thém duge cong ciia hoi (rong tuabin nhung do nhi¢t &0 cua hai néng
thip nen hi¢u qui nang lugng khong cao, tham chi con giam di mot chit so
v qua nhi¢t trung gian bing hai mai, hicu sudt tang 1én duge tir § dén 2%

Do ¢t kigm duoe it nhién Hicu v thit bi tai ddt ticn thém., trede hét 13
10 hai cho nén vide qud nhi¢t triing gian biing hoi Khong duoe phd bidn.
Hi¢n nay nguoi ta chi dp dyng & cde nha mdy dién nguyén tir ¢6 cdce tuabin
sif dung hai bao hod dé nhidm muc dich han ché do am cda hoi trong tuabin.
Khi ditng hoi néng ¢6 dp sudl thdp thi chi iam nhiém vy sdy cho dong hoi
lam vi¢e cua tuabin bdt dm.

¢) (3 s d6 qud nhiét trung gian bang chit [6ng trung gian (hinh 2-9 ¢)
thi ¢& 2 thi€t bi trao d6i nhig¢t: mot ba trf & gin tuabin, mot ba tri & rong
16 hot - chiit 16ng trung gian tudn hoan trong mor vong kin bing bom,
duong kinh caa ong dan khong 16n 1dm, ton th&l nang hegng do e khang
thuy luc ciia Ong din ciing khong nhidu. Vige nang cao hi¢u sudt phu thuge
vao nhi¢t do cua chdl mang nhi¢t duge d6t néng nghia 13 phy (hude vio
tinh chil var Iy cia né. C6 the dat duge nhidt do cao khi sir dung ciae kim
loai nhur natri, kali & trang thdt néng chay, hgp kim thuy ngan v.v.. cling ¢6
the sir dung cdc mudi kim loai, cdc chat hite co nhu difenil, difenilosit,
douterm vy nhung chi 4p dung v&i nhi¢t do khong cac (£ 450°C). Néi
chung cde chiat mang nhict virn d¢ cap dén déu khong thod man nhifng yéu

cu ve do tin cay v an toan, va lai phii ding 1380 2 thiét bi trao déi nhiél s@
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lam tang oid tién thidl bi Ién nhicu. Vi nhing nguyen nhin not tren, vige
qud nhig¢t trung gian bing chit mang nhict trung eian thudmng khong dade
dp dung o cic nha mady dicn tuabin hai dor nhien lica hiu co 20 chidp
dung  cde vong thd nhit va vong (it hai cia nhi mady di¢n nguyen ur Kicu
I vong ¢ ede 1o phin ting aotron nhanh.

§3-4. MO RONG VA HIEN DAl HOA CAC NHA MAY PIEN DANG VAN
HANH BANG CAC THIET Bl THONG $O CAD

Dty phu 1 nang lueong cua mol vitng nao dG tang 1¢n nén vge tang
come sudl cho timye nha nuiy dicn néng trong vinge dé ca the sé od 1o hon,
Khi nang md rong mor nhiv may dién phu thuoe vie dia dicm sy dung,
dicu hign cung ¢ip nude va nhien licu. veu cdu vé hido v moi ntdng v,

bac diem caa nhitng may mai duge che tao 1 nd phin dnh sy Gén bo

K& thudl dd dat duoe trong nganh nang Tugng nhu céng sual [dn han, thong

~

-

a ddu cao hon Nhr vay vide md rong mat nha miay dien dang van hanh
ciing ¢d the done thad 1y hicn doi hod nd de cdi thien nhimg chi 1eo ning

hirgng chung cua nha méy, C6 hai dung mo réng:

I - Xit cde wabin ngung hoi mai ¢¢ thong s6 hoi ban diu cao hon,
thuding goi Ta dat ké (hinh 3-10 a).

2 - Bal cdc tuabin doi dp ¢h thong sO cao hon dp sudt ban dau cua

tuabin diang van hanh (cao hon du & bt 1on that vin chuycn) duge goi Ta
dat chong thong s cao ¢hinh 3-10 h).

Hinh 3-10. So d6 dan gidn nhét clia vigéc 35t k& (a) va dit chédng (b) cac
nha may dién dang vén hanh bing cac thiét bi ¢b thang s8 hdi cao.

Dol vaE nha mady dien dar ké cdc 1o mady hicn dai hom thi higu suat hing:
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W

| + b
e WL W W, W,
n’ = s = L ———
Qu+Qy Q. Q.

+
QI’

W., - cong sadt coa nhil may dién [ic dau, A4

Wi - cong sudt coa phan mdi dat ke, L

Q.vir Q- wde dai Tugng nhict Licu hao tuong (g, A1
Ky hicu:

A= ~—5 1h he sa dat Ké.
\LY

0

W ) . ) .
N = —— 0 higu sudt cia nhd mdy dién ldc ddu.,
o
W, . . .
M. = ——— = hi¢u sudl cua phan dan ke,
Ki:

Sau khi bién dot 1a duge:

. L+ A
n:\ - nl b
1+A, e
e

Sy tang trong 61 cla hidu suat:

(-
ke _ -
A ntc _ n. N - Nie (3-14)
n[‘ l + qf'
A M

Vi du hicu sudt coa nha mady dién lde diu n. = 0,30 dwoe dat ké ciing
vdl cong sudt bang ban ddu W, = W, vd hice sudt ciia phdn dat ké

Mie = 0,40 i surting trong doi cla hicu sudt do diat ké bang:
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0.3

. 0,25
Ant = _ 04 _ e x0),143
’ 0,3 175
I+ '
0.4

M@ 1ong theo phuong phdap dat ké 1a dung pho bidn, con dang dat
chong 14 Khi can phit dong thoi vira md rong vira cidi thién céic chi ticu
nidng hugng cta nha mdy. C6 2 cach dat chong:

- Bat chong hoian todn: nghia la todn b hoi di qua tuabin md dit
chong bang hro Ivgng hoi cla tuabin ngung hot ci.

- it chdng moL phan: wan b hai di gua tuabin dat chong chi {& mor
phan luu lwgng hoi cia tnabin cd.

Khi dat chong hoan toan thi cae 10 hai ¢, lae hau s& duge thao do
hode chi d¢ 1lai mdt sé lam du phong.

Khi dar chong mot phan, ¢de 10 hoi ci vin fam vige. Trong cid hai
trudng hep cde tuahin dit chong déu duge cung cap hoi tir cde 10 hoi midi
¢ thong s0 cao va hicu sudt thuedmye cao hon cde 10 hai ci.

Nhi¢t do hai thodl cua tuabin dat chdng phii bing nhi¢t do dau cua
tuabin cii. Cac thong s& ddu cha tuabin dat chong 1a cde (i s¢ k&t doi dai
vdi tuzbin ¢t vi nidm trén mo dudmg chung cla qud trinh dan nd hai trong
tuabin. Khi do vige qui nhiét trung gian cho hoi thodt cita tuabin dat chong
la khong can thidl.

P& dam bdo nhiét o cin thiél cia hoi & trude tuabin cd ¢6 thé thuce
hi¢n qua nhig¢t trung gian & phin didl choéng cia nha mdy, vi du gitra cac
xilanh chia tuabin dit chong.

N¢u céc thong s¢ ddu cia tuabin dat chong khong dam bdo rhict do
cdn thi€t & trude tuabin cii thy cing ¢6 thé qua nhi¢t trung gian hai sau
tuabin dat chong, trude tuabin cil.

Vige lua chon vi (e qué nhi¢t trung gian hui phu thude vio mire do cua
cic thong sO dau mdi va ¢ vt 4p sufit qua nhic¢t trung gian phai 1a (01 vu.
RS rang qua nhid¢t trung gian & gilta cde xilanh cua tuabin dat chong la dac

bi¢t phit hgp v cde thong sG cao cua no.
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Pac diém nang lugng cla dang dat chong L ¢6 thém cong sinh ra ¢
tuabin dit chéng ma n6 khong bi 6n thil nhi¢t thém & ngudn lanh: khic
vOi dat k& phii ¢6 thém binh ngung cia tuabin mdi vit 16n (hdt them o
ngudn lanh. Nhir vay ¢ thé xem viée dat chong nhu 1a "nhiét khi hod noi
bO™ v vige san xudt di¢n niang va sir dung nhi¢t thai céia tuabin dat chong
d¢ sinh cong 1iép theo & cde tuabin ngung hoi. Tir dé it ra lugng tiéu hao
nhiét Q. cho phin dat chong vé 1y thuyél thi (rong duong véi cong sudt
dién W, ¢lta nd e 1a Qansng = Wengng do d6 hi¢u sudt cla nha may sau
khi dit chdng bang:

chidug
|+
nc]u‘mg — \V[.' + Wch()ng_ _ W.r\ W{,
Q(\ + Wu]u’mg er |+ Wchdug_
Q.

Khi d6 tugng ticu hao nhiét cho tuabin ¢l Q, duge diam bio day da b
tuabin ddt chong néu 1a dat chéng hoan toan va chi dam bio mot phian néu
I dat chong khong hoan toan.,

Ta goi

chedug

W = A e 12 he s0 ning lugng.

ul

w(_\ - . r a . ar . -~
N = —— la hiéu sudl cta thiét bi ci.
i

Tiéng hi e L vy § - R o
Mg = ———— = ——% = [ 1a hi¢u sudt Iy thuyét cua phin
Qchéng chidng

dat chong.

Sau khi bi¢n doi ta dugc hi¢u sudt cha nha mdy dien sau khi dal chong

! + A i_'h{ing

I+A chdngnf_'

cliduig

rlc = nlJ

Sir tang twong déi cla hice sudt:
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chig

- . y -,

At = L L (3-15)

: . 1
=,
Ac!.-.\ln__'
Vi dp cong sudl dit chong: W, = O5Wovl A= 050, = 0,30 ta
durge:

. - 0,30 070

A I‘l‘:”lJ: - I . = :: ()‘-z(]
: 2+0.30 230

Nhu vay sietang tromg d0i cta hicu suilt do dat chong vai cong suil
nho hen dae k& 1thi 33 [0n gdp 2 1dn so vt it ke (0,30 vie 014} Do khong
SO 1D That nhict & ngudn lanh ¢ the hien thye chat cia dang dat chong T

hien dut hod nhit may dang vin hanh.

Cong (e (2-15) xdc dinh sy ting hicu sudt 1y thuyet nhd vige dat
chéng, nhung trang thye 1€ ¢6 tinh dén cie 10 thiat kKhde coa nhd mdy di¢n
cho nén hicu sudt eaa phan dat chong:

]]-‘I:\'-l'--‘_- = I]L’l.'r]lh|rll'.l|r].‘.i| = U!x? - “-JL)“
chit khong phiii hang 1 nira.

Luong ticu hao nhiét thue (€ s€ la:

Wcllc"ng i '
Q.I\.'\ng = —— (l.](] - 1,13)\?\«

vhing
ncln"\ug

Malt khdc lugng tigu hao nhiét che nha may di¢n ban diu Q. giim di vi
hi¢u sual cta 10 hai mdi cao han hi¢u sudl ¢ha 10 hoi cii. Can no1 them la
khi dat chdng thi cong sudt clia cde 10 hoi mdi phai 16n hon trung binh 1ir
1.5 + 2.0 lin so vidi dat k& vi khi d@ chdng hoan toan ching phai ddm bao
toan ho cong swdt cta nhis may, khdc vai dit ke chi dim bao cho phin dat
ké. Vige dat chdng co the thue hién ¢ cdc nha médy dién ngung hai cing
nhu & cie trung tam nhigt di¢n. Song dat chong thi phy tai nhigt coa 1rung
tam khong tang. Trong tridng hygp dit k& bang cde tuabin cip nhigt thi cdc
phu tai nhic¢t cia trung tim nhi¢t di¢n ting 1¢n.

Su phiit trién vé nang lugng clia mol ving ndo Jd6 bing cich xay dung

¢he nhd may dicn méi hay bing cdch md rong cdc nha mdy c@ nhd dat ké
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hodc dat chong L phii dira trén e s Ké hoach coa nén kinh (¢ quac dan v
nhirng tinh tdn Kinh & - k§ thuar

§3-5. Y NGHIA KINH TE CUA CAC THONG SO HOI

1. Cac thoéng s6 diu

Vice ning cao cde thong sd diu nhiom muc dich tié Ai¢m nhien licu
song cing dong thin Lam tang giid 1ién (hid) b1 b vi Khi ning cao dp sl
sC phii tang chidu day cia vich vi 1ang khor Tuomg cia cde chi ot cla
thict bi. ¢con khi nang cao nhict do thi tng sudit cho phép s& giam di i
nhanh ciing Jdin (hn phai tang Kich thude va khoi trgng cda 1hicy hi due
¢he 1o e 1 loai thép ndo d6. Khi chuyén sang logi thép bén chic v hoan

hio hun gid tén s& tang 1én il nhiédu. Ngurdi La thudmg phian cde loai thép
thank cic nhém sau day:

Nhom [ thép cacbon va mangan (20.151°C vv..).

Nhom [z thép crom molipden v crom molipden vanadi loar peelit (12
XMO, 15X IMID vov.).

Nhom 1112 thép Khong i crom cao load mactensit ferit.
Nhom IV: thép khong i crom niken loai austennit,

Néu [ay gid thinh cda thép CT20 (nhém D 1a chuin th 214 1thinh cua
Ong ¢hé 1o tir ¢de nhém thép khac nhau thay J6i nhir bing dudi day:

NUGe Nhém éng {loai thép)
| 1 i v
Lién x& (cid) 1 2,137 8-:9 15 = 16
My 1 1,85+ 2,5 4 12,8 - 14
Die 1 24+:35 7+8 18

Tir vice tang chung vé suiit vén didu v cho mot Khoi nang lrgne do
napg cao cic thong <6 ddu thi ricng 16 hoi taing 153 30 + 509 Su thay doi

gid thanh cia tuabin sau khi thay doi ap sudt hoi ban ddu trong pham vi tir
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16 = 30 MPa véi nhiét do 540 + 58(°C ¢6 thé ddnh gid so by bing bicu
thite:
AK A, :
Ak = — = 0,75 —— |, dong/kW
W Po

trong da:
AK - su thay dGi suiit gid thianh cua tuabin, dong/kW,
AK - su thay d6i gia thanh todn bo ctia tuabin, déng;

A - su thay doi ap sudt ban dau, MPa.

Mo

Khi tang nhi¢t do ban dau tir §25°C dén 560°C thi sudl gid thanh cua
tuabin ciing tang ién, theo s& li¢u tinh todn cha Bde vao Khoang 0,1
rip/kW. Theo tai lico coa mot hing ¢h€ tao twabin cua My thi ¢ ting 4p
sudt ban diu 1én 1,0 MPq, sudt gia thinh cta toabin ting 1,5%, cit tang
nhiét do dau len 10°C, sudt gid thanh tang 0,5%.

Nguwdsi ta chon cdc thong s ddu, thong s qud nhiét trung gian vil s8
cdp qué nhiét trung gian trén cd s& tinh todn kinh ¢ - ky thuat dé dat duge
chi phi 1inh todn nho nhat. Khi giai bai todn nay cén phdi can nhéc dén d¢
tin ¢cay khdc nhau ¢6 thé ¢6 cha thict bi vai thong s& hoi khdac nhau, loai
chu trinh khic nhau va do d6 du phdng su ¢6 khac nhau dé dam bdo vige
san xudt nang Yugng da cho.

Viée lua chon thong s6 hoi ban diu va loai chu trinh con phu thude
vio gid tién nhién licu, vao vige sirdung cong suat dat hang nam ctta nha
mdy dién. RS ring cdc chi ticu nay cang Idn thi viée 4p dung thong 50 cao
hon cang ¢4 1gi.

Su ¢6 lgi vé mat kinh t& clia viée chon ap dung cac thong s0 hoi nay
hay cédc thong s& hoi kKhdc ¢6 thé xdc dinh bing viéc so sdnh von ddu tu
phii bd sung thém AK khi 4p dung thong s6 hdai cao hon véi lugng nhién
licu tiét kicm duyc AB nhd vige nang cao thong s¢ hul trong kheang 1hoi
gian hodnvén T, Khi so sdnh nhu vay (a ¢é:

(1 + P )AK > < C¥

nhi

T, AB,., dong

20



Bdi vis
AK = \Vcl:;lak; En.lm = Wcl:_nT.-i.lt

Aqpe 10

T .
T
thp NaaMin

ABIL‘ = En:lmAhu-']”-S = \Vd:]l dal

Nen sau khi the cde dat luang niy vie ta duge (dongtkivy:

CoT T, 107

RTINS

(] + P-h“)xﬁk % —'c'_m.i A(] Tk ) (3-](‘!)
Qm I11.-!;‘][.”

trong do:

Ak - ¢henh Tech cia sudt gid thanh 1 AW cong sudt dat (rong céc
phuong dn so sdnh, déng bW
P.w - phin Khitu (rir hing niim vio von diu wr, bang 16ng khiu hao

va he s& hi¢u dung Licu chuan (i phan mudi);

Agpy - lugng nhigt et Kiem duege eta (hidt bi uabin nhd nang cao
thamg so hoi, kJ7EW

hop = MG LI ctia nhién li¢u Gicu chudn = 29,310 &Jiky;
C%, - eid tién nhién licu ticu chuidn, dong/rin.

T phuong trinh (3-16) rdt ra ty so:

© T 10
Ak % J\.C-_,hl hy - =3 (‘)._l’?)
Aq TH Q[h;ipnl;n (l + P'}.h ]
AK
Ay

Nehia [a viée nang cao thong s& hoi o6 lgi vé Kinh (& néu ty s8 <a

i . . Ak
vir khong ¢6 Ly néu ——— > .
AQ
Dicu kien ndi trén ¢é the minh hoa bang dé thi (theo XTI hinh 3-11.
Tren db thi nguoi 1a vé dirmg thang Ak, v&i gdc nghiéng o, phi hygp
vai thai gian hodn von di xdc dinh. vi du T,, = & niam va gid thioh nhién
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~uticu chudn CF = 10 ppfian, ngoiad ra ngudi ta v mat duding cong ticu
vhudn cua s lang thye 1¢ sudl gid thinh cua nhi may dién Ak, khi nang
cae cie thong s hoi ban ddu.
Khi pée nghicng clda GEp uydn
v dudng cong nay @ € o, thi

viée ning cao thong s 1a ¢6 i

AL X Ll N ki
v¢ Kinh (&, kht o > a,, thi vicce yp 76077007655
nang cae thong so s¢ khong o6 50 @

. . ) . i oo
lgi. Pudng cong AK,,. <6 thé 50 i r
gom nhicu doan ricng tuong = 04/s50/505
. o . o - - 40 -
ing v&i vice chuyén r ciic o
thomg s hoi nily sang  cdc 20 £ & \4_6‘& o wex,,

etk ¢ »

me sy T HIM TS .
thong sd hoi khie cao hon 20 K VYT

A
Tom bai vice lhea chon céde 7 &, <Ay,

thoéng sa hoi ban dau, cac thang a “Grg
Lt ~ o . . - . f .
8O va 84 cdp qud nhi¢t trung 163/535 /535 KT/ kW

eian 13 md phin cla bai 1wén Hinh 3-11. M| quan hé gida sudt tang

chung t8i wu hod déng bg cic van dau ty \k, kW va do kinh t& nhigt
dic tinh nhi¢t va dde 1inh cau tiéu hao cho tuabin \gyg, kVkWWh khi thay

X . déi thdng sé hoi ban ddu,
tao cua khoi nang hwgng.

2. Do chan khong

Vi¢e xde dinh do chan khong (60 ru i mot bai 10dn kinh t& ~ k¥ thuat.
DE pidi bai todn nay doi hdi phai (inh dén moi loat cdc yéu 10 nhu: dae tinh
phin ha dp cua twabin, binh ngung, h¢ théng cung cip nude, gid tién nhicn
[iIcu va mot sO yveu 10 khdc. DO chan khong edn phy thude quan trong vio
yCu to khi hdu va khi twong - nhi¢t do coa oude lam lanh, nhiét 30 va do
im c0a khong khi trong h¢ théng ¢6 niese [am lanh bae hoi, sie thay doi
theo mila clia chiing. Anh hudng nhiéu d&n dé chan khong kinh 1& con la
dic tinh phy (3 cda nhd mday dién, vice sir dung céng sudl coa nd trong
nam. Do tinh chdt khd phidc tap vt da dang etia vige 187 vy hod 3o chin
khong viy nhitng dac dicm cla nhdy may dien ¢é lien guan dén no, nguadi a
da thie hién bang phuong phip méo hinh todan hoe v vice st dung méy
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tinh. Cac ket qua 630 av hod thu Juye da
bang vice tinh todn cdc phuong dn ching
cho KE qua gin vai 100 gidi 167 v cla
phuong phip md hinh.

Vi du sy phu thude cia cae dic tinh
chi vfu  coa (hict bi ngung  hoi
P kLa), A kel ), m™ (kelke)
vio gid tién nhién licu duge bicu thi
trén hinh 3-12.

Khi gid ticn nhién 1i¢u ting thi bt
s31udn hoan tang, dp sudl cudi va sudl

phu Lii hai cua binh ngung giam.

Xéic nhan rang khi thiét k& thue 1@

16t

38

34

b 28

kq/k
e
& 4
// “
a7
“
\%3’/ i
Nl
\5“’.‘ 43

S.py s dhng/T

Hinh 3-12. Thi du vé sy phu thudc ctia
cac dae tinh ¢o ban cda binh ngung
van gia thanh nhién éu tiéu chudn.
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Chieeng 4

GIA NHIET HOI NHIET NUGC CAP

§4-1. KHAI NIEM CHUNG

Vige dun nong nudée cdp cho 10 hoi clia nha mdy dién hing hai trich 1r
(uabin duge goi a gia nhi¢t hai nhict nude cip. Cde clra trich cua tuabin de
ela nhiét duge ché tao ricng. Nhi¢t cua dong hoi trich trude hét duge su
dung d¢ sinh cong (rong tuabin sau dé mdi trao cho nuede roi hoan (ra lai 1o
hai, nhur vay no khong bt mdt & binh ngung (ngudn lanh) mi duge gitr lai &
nha mdy sau khi déd trao cho nude cadp. DS Kinh (€ nhiét vi hiés qua niang
lugng caa vice gia nhi¢t hol nhiét nude c¢dp duge xac dinh bdi su giim (61
thial nhi¢t & binh ngung cta tuabin (so vai nha may dién khong ¢4 gia nhiét
héi nhi¢l) do trich mot phian hoi d¢ gia nhi¢t. Bdi vay hi¢u sudl cla nha
mdy dién nh{ ¢é hdt nhi¢t s¢ 1ang lén.

Viée san xudl dién nang do cong cia cde ddong hoi trich hoi nhigt khi
dé rat quan trong --that vay, ngudi 1a ciing ¢ the dun néng nude cdp (dén
nhiét d¢ hdo hoid) bang hai mai, vi du trich hoi tir dudng ong gifra 10 hai vil
tuabin nhung nhir th¢ thi dong hai nay khong thue hién duge viée sinh cong
trong tuabin déng thoi vin khang gidm duge Tugng hai vio binh ngung (véi
cong sual dién dd cho) nén 16n thdt nhi¢t & ngudn lanh cing khong gidm.
B3 khong phat 1 hoi nhi¢t va khong (heé nang cao hiéu sudt cua gud trinh
san xudl dién ning 0 nhi mady di¢n duoe.
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Thue chiit viée sin xudl dign nang & nha mdy di¢n ¢ thue hién gia
nhi¢t hoi nhict pude cidlp 1a eidi tidn chu trin Renkin dom gian teen oo s chu
rinh hoi nhict, Trong cha trinh hai nhi¢t 1§ thuyét thi toin bo luong ki
dua vio tuabin Fan legt di qua cde ting tuabin v cdc binh gia nhiét pudce
cip (nude ngumg), hrgng hai vio binh ngung khong giam bdt, tuy nhién
entanpi cudi cta hoi gidm di nen 106n it nhi¢t & binh ng-lmg edogram. D
bict nCu ha dua vdo tuabin [ hai bio hoa kho va <@ binh gia nhiet T lén
vO ctmg (do gia nhigt coa cice binh Ta nhé vo ciing) th theo nhiét dong hoe
ta drgie mdt chu trinh Cacnd bao pédm 2 qud trinh dang nhi¢t (cap nhict va
this nhigt) vt 2 qud irinh da bién (sinh cong 1ién tue k& hop 1am lanh hoi
va nén ket hop dun néng auede). Mot chu nhu the duge dae trung bai sy
gtam e that & ngudn lanh (so vai chu rinh Rankin) vi gidm 11¢u hao
nhidt coa ngudn nong Jd& sinh hai ahd di gia nhict hoi nhict cho nudge dén
nhict dd hio hod cua hoi. Con vdi s¢ binh gia nhi¢t hitt han thi xem nhu
chu trinh Rankin don gian caa hoi bio hoid Kho did dege Cacno hod.,

Sardo gia nhigt hot nhiét 1Y thuyél khong the thue hien duge vi rdt kha

Rbhan ¢ ciu tao, hon nira do am ena hoi & cde ting cudi tuabin khd lan (do
duve Lam lanhy.

%
5
a2t

oS %

G, -y “r- r-1 ;

i l ’ ot GN” %e e

r-1 '
o8 Tr
. |—f'\/—| 6N Xyhy ozl ]

o
e
[N
-
n-.
-
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Hinh 4-1 Cac sd d6 gia nhigt héi nhiét cho nudc.
a) Mt cap gia nhiét; b) Nhiéu cdp gia nhiét trong cac binh gia nhiét
hén hdp: ¢) Gia nhiét trong cac binh gia nhiét bé mat vai su dén céap
nudc deng va co binh tam lanh nudce dong ON.



Tren thue 1€ tht qué trinh gia nhiét hoi nhi¢él dirge thae hién hang
trich & giita cdce tdng tuabin, trudmg hgp don giian nhat [ co mal cra trich
hdi nhi¢t (hinh 4-1),

Lugng hoi trich d¢ gia nhict hdi nhi¢t duege xdce dinh bang siecan biang
nhi¢t cta cdce hinh gia nhi¢t hi nhi¢i, nd chi bang mot phin nho cua Tuong
hoi ticu hao cho leabin (phin chi yéu a di vae binh ngung).

Qud trinh hdi nhiél cling ¢6 thé duge xem ahu 1 "nhi¢t khi hod bén
trong nhi may dién” nghia 1h nhi¢t ctua dong hoi di tam vige qua tuabin (da
tham gia vio vige san xuat di¢gn nang) duge st dung & ben trong nha may
chir khong cung ¢ap cho ho ticu thy bén ngoai.

Tém lai hi¢e qui nang lugng cua qud trink hoi phict [h do sg hoiin
thi¢n vicée sinh cong bitng hai trich héi nhi¢t khong ¢6 (8n that nhi¢t & hinh
ngwng. Neudn fanh doi vai hat trich hdi shict 13 nuede ngung cia tuabin, nd
hap thu lugng nhi¢t thdi ra cua hoi trich do vy hugng nhiét dimg O¢ sinh
hai trong 10 s¢ giam di (wong g, Liéu hao nhién licu giam, hi¢u suat cua
thi¢t bi tuabin va cua nha may dién tang lén.

§4-2. TIEU HAO HOI, TIEU HAO NHIET CHO THIET Bl TUABIN CO GIA
NHIET HOI NHIET CHO NUGC

Lugng hai ticu hao cho tuabin ¢6 cde ctra trich hdi nhigt dege xde dinh
theo cang thiie giong nhu doi vai cde tuabin cdp nhi¢t cho cée hé tieu thu
bén ngoai, cu the H:

I
K f e
L.= D)+ Z)”.-Dr L kely 4-1)
|
g day:
DY - lugng hdai tiéw hao cho tuabin ngung hai thuin wy o6 cling
mo1 gqud trinh lam viée nhueng khéng cd trich hoi:

W,

D K -
H Ki n;nnlnl

(4-23

W, - cong sudit dién cua tuabin, A1
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Hy, - nhi¢t gidng thye i€ caa déng hoi neung, &fikye;
D, - irgng hoi teich hoi nhict cua cira trich that r, dg/y;
v, - he <0 Khong (an dung hér nhict eidng cua hot trich tha

H, - H. H,

)‘,:7: -

Hy Hy
H, - nhi¢t gidang cua dong hoi trich 1hir r

H. - H, - phiin nhi¢t gidng Khong tan dung cita dong hoi trich do.

Luang hot trich hoi nhigt D, duge xde dinh o cde phrong (rinh cin

hiing nhi¢t cua cic Minh gia nhict v phy thuoe vao buu lugng nude di gua

binh. viw thong s¢ hai. thong <o mede trinde vi sau khi gia nhidt.

Fs i:ca 5

kT/ikg. K

Hinh 4-2. Qua trinh tam vigc clia hai trong tuabin cé Z clfa trich hdi
nhiét, khdng ¢d gqua nhiét trung gian.

(3 cde nhd mdy dicn ngudi ta st dung vu tién cdc binh gia nhidt kicu bé

mil. trong d6 hoi néng truyén nhict cho niede gqua vach kim loai caa be mit

ong (hinh 4-1 ¢). Do nhi¢t (v ctia viach kim logi nén nude khong the duge

dun néng dén phict do bing nhiét do biao hoa cua hot nude ma con thap

N7



hon 8°C, ¢d nghia 1 nhi¢t 4o cua nude sau khi duge gia nhi¢t trong binh

cia nhi¢t kiéu bé mat:

U= -0, L (4-3)

=0 -8, ke (4-4)

Céac dai luome 8 va § duge gol chung 1 ¢ gia nhigt thicu.

Ngodi ra ngudi ta con st dung ¢ac binh gia nhi¢l kicu hon hyp trong
dd hoi néng truyén nhic¢t tree GEp cho nude bing sur Gicp xtc (hinh 3-1 a
by,

L]

Do Khong ¢6 nhict (v cua vach ngan cdach cho nen aude ¢o the duge
gia nhi¢t dén nhi¢t do bdo hoa va entanpi nude ngung domg cua hol nong,

nghta 108, =0, 8, = 0 vi:

"y

= (4-5) -

i (4-6)

Trong cdc binh gia nhi¢t hoi nhict, hoi néng (hot trich) sau khi duwge
lum Lanh bdi nude nguing caa tuabin (niede ¢ip) thi ngung dong lai v nhi
ra mot lreng nhiét 14 g, bao 26m ohi¢t an hod hoi ¥l nhidt qua nhiét coa
hat dé: néu hoi néng 1h hat am tht g = xr (x 13 40 kho cua hoi). Nude
neung dong cha hoi nude nong cling ¢ the diuge qud lanh trong mot hinh
eol ld binh Lam lanh nude dong (hinh 4-1¢).

+ Phuong trinh can bang nhi¢t coa binh gia ohiét bé mat duge thidt lap
thee nguyen tic: nhi¢t cla hoi néng nha ra bing nhicl cla nude nhan duoe.
Trutmg hyp don gian nhat la chi ¢é hoi teich (I teabin duge dua dén dé gia
nhi¢t ngoai ra Khéng ¢d mot ngudn nhiél ndo kKhde dua vio binh gia nhidt,
dong thoi bé qua (0on thit nhi¢t do khudch tan déi v binh gia nhi¢t 8o r,

phuong irinh can bing nhig¢l ¢é dung:
Dg, =Dz {4-7y
trong b
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q =i i kilkg
- entanpl cta hot 1rich so oo

I, - entanpl nde ngung dong cia hoi trich do;

T, =1, -1, - lugng nhi¢t ma nude nhin duce o hinh gia nhi¢t so
t, duge gol L do gia nthict cioa nude:
iovanl

L - entanpt cua nude F sau v trede binh gia nhi¢e s r.

Luu lugng nude di gqua binh gia nhi¢t D ¢ the bicu thi bang mat

phin cua fuu lugong hot dra vio tuahin D' = o' Do Vi vay:

D= D' =1t g"p, = a.b. (4-8)
g, q,

Nghia 1 leong hoi trich duge bicu thi bang mot phin lugng han ticu
hao cho taabin,

+ Phuong (rinh ¢an bang nhict coa binh gia nhi¢t hon hop dueoe (hict
lap theo nguyén tde: Tong cde dong nhict dua vao binh bing nhiét cua cdc
dong di ra khot binh (thudmg chi la 1 dong chung di ra):

D+ b i = DEa (4-9)

DY ova DY rwong dng B huu lrong nude Khi vae va khi ra kKhoi
binh gia nhi¢t s
iova i

" tring ng Loentanpt cla nude khi vio ra khi ra Khot

binh: vi ki binh gia nhi¢t hdn hegp nén 7 =107,
Do v binh gia nhig¢t hén hgp cin phii ho sung

them phuong trinh
can bang vit chidt mai dit didu kicn dé

xdc dinh luong hai rich D. - nghia
i 1ong Tro leong cua cde dong di vio phai bing vy luong mol chal di ra

Khén binh. Ta ¢b phoaong trinh can bang vat chat:

D+ LY, = DY (4-109)

Sau Khi cling gidt cie phoang trinh (3293 v (4-100 1 duoe:
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T
Trong phuong trinhnaya, - 1) ) =i, -0 +i, - 00 =q + 1, (v Q) =1).
Thay D7 = o] D, ta tim dire Tuong hai trich ¢ho binh gia nhidt (ke/yy:
T,
D= ———a D =ab., {4-11)
g, T,

Nghia 1o cling gidng nhie doi véi binh gia nhict hé mat. lugng hoi trich

dugre hicu thi bang mdt phin cua Tugng hot tico hao cho tuabin,
So et teieh hot hot nhict (sor cap gia nhiét) « cac wabin ngung hoi
Mien dai va e 7 + 100 10ng hugng hot trich hai nhiét v Khodng 0.30 (304

trong hovtice hao cua taabin, Bay gic phuong trinh (4-1) duge vicr o dang:

D.= D>+ > v.aDb, (4-12)
|
vil ]—).- = l:)—“ s ,(’g,r".\'
- v,
1
2600V
hodc; b, = — S  kulh (4-14)
HK:;i I —Z)Jro‘r q;nnlnl'
LY t i
Sudl 1icu hao hai (ke/EWin:
D, 2600
d= = ! {4-1%)

W, ' k
) HKu(l —Zyrar l‘lc..n.m
| 4

"

(sudt ticu hao hoi ¢lda cic tuabin ngung hoi hicn dai vie khodng 3
(kg Ta cling nhan thay ngay 1a cong (nhi¢t gidng) cua | Ay hoi trong
I( b

/ .

. . . - . o . | N [

tuabin gidm di do trich hoi héi nhict H 1 1= Y v a, | < Hy, nén hiong Licu
N 1 x'l

LHL



b hot phat [@ng 1en so visi tuabin Khong ¢d trich hai hoi nhict co’ cung

song sudt va elitng mot qud trinh um vige.

Cling ¢an chid ¥ ring cde phuong trinh 1iéu hao hai cho tuabin vi cho
cie binh gia nhiet hai nhi¢t mi ta vict 3 ieén 1 chung cho cd cae thidt hi eo
quat nhict trung gian cing nhw Khong ¢6 quéd nhidt trung gian. Nlumg Khi o6
qud nhigt trung gian thi nhi¢t gidng cua dong hai ngune vir cla cic dong
bt trich o sau qud nhict trung gian phdi duge tinh thém lueong nhiel qui
et rung gran. HE so khong tan dung nhi¢t gidng yv. Khi dy ciing dinse
bicu thi nhu sau:

- AN vai e teich trude qua nhict trung gian (cira trich cao):

o R P e R
¥ Rt = e (4-16)
S DS T I o=, =4,

1 N N e 9

- DOi v cde cta trich saw gud nhi¢t trung gian (el trich thip:

. -,
y]rll.q. = - J. K (4_|7)
be =1 K + q‘.r_‘

Trong bicu thite ctia y, thl tr 83 1d phin nhi¢t gidng Khong tan dung hét
cta hoj trich ¢dn mau 0 L nhi¢t gidng Hy, cila dong hoi ngung. Nha qui
nhigt trung gian Hy, ting len, phin hai trich o, sau quda ohidt 1rung gian
gidm di vi vay hi¢u qud cta qud trinh hdi nhiét khi ¢6 qud nhi¢t trung gian
s€ giam di mae il

Lugng nhi¢t ti¢u hao cho tuabin ngung hdai o8 gia nhict hoi abict vi ¢o
qud nhi¢t trung gian duge bicu thi nhae sau:

Q.= D.Q. = DG - i + a,,q,) (4-18)

trong do:

o, =1->a™ -phin hai di vao bo qud nhict frung gian:
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o™ - phan hoi arich hoi nhict & cira trich cao, trede qud nhict
trung gian;

Q.= -0+ o, - luong nhi¢t ticu hao cho | Ly hoi dua vao
tuabin, A7 ke

Khi khong ca qud nhict (rung gian thi g, = O v ta e hicu thic:
Q.=D.G. -1

Sull tieu hao nhict eda tuabin ¢& qua nhi¢t trung gian:
iy =dQ. = dl -, +a.q,) (4-19)

va Khong co qua nhict trung gian:

JQ =dd -1,

Jru

Trong i hai trudng hop ¢é qud nhiéi trung gian v Khong ¢ qud nhidl
trung gian thi D vi d déo duge xde dinh theo cde cong thic (3-13) va
(4-15).

Vicod gia nhi¢t hai nhict ma sudt Géu hao haoi d tang lén nerh}_‘ lugng
nhict ding d¢ sinh ra | Ag hoi & trong 10 hoi lai gidm di do nhict do va
entanpl cua nude cdp di duge ning cao. Tyu chung lai 1hi viee gia nhict hdi
nhi¢t vin nang cao duge hig¢u sudl cda wabin ngung hoi v do dd siam
duee sudt 1icu hao ahict, 1 d6 o the k& luan ring: luong nhigt ticu hao d¢

sinh ra 1&g hoi Q. gidm nhicu hon so vl s tang cua sudt ticu hao hoi .

Mudn ddanh aid v¢ mat dinh lugng hicu qud nang lugng cla qud trinh
hoi nhiet thi cin phdi khido sdt hicu sudl cha tuabin ngune hoi kKhi c6 gia
nhiét hoi nhict.

§4-3. HIEU SUAT CUA THIET B| TUABIN KHI CO GIA NHIET HOI NHIET

Hicu sudt trong tuyet dai cua thi€t bi tuabin n, khi ¢ gia nhict hai

nhid¢t ¢ the vidt hing 2 dung bicu thite:

- Dang thi nhdt 1a 1y so gifta cong vai luong nhidt ticu hao cita (uabine
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e Qo0 0

(4-20n
Q:" Q['

Phuong trich niy 14 bicu thite ¢o ban cia hi¢u sudt chu irinh. Trong
nhigt dong hoe nd thudng dwoe vict ¢ dang:

" = Q.

Kht da:

Q.=Q vi Q=Q.

Nhu da noi & chuong 1, pheong trinh (4-20) xdc dinh hicu sudt 1inh
cua thict bi tuabin nghla ta ¢6 tinh dén ¢omg cla ham cip nude va sy hoin
nhict trong bom (xem cong thire 1-19).

Khi gia nhi¢t hoi nhi¢t nhung khong ¢6 qud nhict trung gian thi ligne
nhiet ticu hao Jd€ sinh ra 1 kg Wi mdai:

Q. =1i.-1, . klky {4-21)

Ton 1hat nhi¢t & binh ngung khi 6 teich hai hdi nhiét ¢6 (hé Vil &
dang:

Qi = alix - 1'g) = oy . AFikg (4-22)
trong do:
ax = I - Lo, - phdn hai vio binh ngung;
i = iy - i'c - 10n thit nhi¢t & binh ngung cla | ke hoi.

Nhu viy bidu thite (4-20) ¢6 1he vidt:

b %4
n::nhl - 1 _ }\q_( (4_23)
Q.
N¢u ¢d qud nhi¢t trung gian thi Q. = i. - i, + Ao, trong do a,, =

I=Za ;™ la phin hoi di qua bo qud nhidt trung gian. Cdc Ui s& o, va ge Khi
¢O qud nhitt trung gian véi cling mot s &6, ciing thong sd diu va cling dp

sudt cudn thi 16n hon Khi khong ¢6 qud nhiét trung gian. o, 1én hon la do
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cav dong hot teich o, gidm di boi vt ching ¢ nhict ¢o cao hon sauw Khi qua
nhict trung eian. Con ¢y 10 hon 10 do entanpi cua hai thdi vao binh ngung

tang lén do qud nhigt trung gian,

Bicu thic hi¢u sudl ¢lta thidl bi taabin Khi gia nhi¢t hoi nhi¢t (4-23) L
bicu (hitc chi véu d¢ phin tich cde so dd gia nhi¢t hoi nhi¢t v 101 uu hoa
ching. Song bicu thite dy Khong true Tiép 1t ra dicge surping cao et hi¢u
sudt nhds gia nhi¢t hoi nhict b vi ede dal lugng Q. v Q, cling dong thai
2iam Khi gia phi¢t hoi nhidl.

Dang thd hai cua bicw thie hicu sudt cOa thiét bi tuabin khi ¢é gia
nhigt hoi nhict L dua vio su phan chia dong hoi (ong thanh nhitng dong hai
thinh phin d6 L cde dong hai trich hoi nhig¢t va dong hai di sudt vie binh
negung. no cho phdp dinh gid hicw qui cta vige eia nhi¢t hoi nhide mae cach
thuan toi. Khi ¢6 hicu suit ¢ the vidt dudt dang:

o H, +Zah,

Nt = (4-23)

Ol + 2,

trong dié:

Hy it h, - nhi¢t gidng cua dong hei ngung vit cGa dong hoi trich
hoi nhict, Atk
¢ - Tromg nhict tiéa hao cho dong hai ngung, A kg,
Néu khong ¢d qua nhidt trung gian thi:

He, =1, - i =1~ i3 Yo = -1

R& ring (i s& cia bidu thie (4-25) 1a cong cua hai trong tuabin khi ¢o
trich hai hdi nhict. Ching ta hdly chitng minh miu s& cha bicu thire d6
chinh a lugng nhiét tiéu hao cho tuabin Q. =1, -1,
That vity entanpi cha nude cap khi gia nhi¢t hdi nhict:

im— = aKi‘K + 20I'rir
Vit cor o + Za, = 1.
Vi \'ljl_\": Q.. = i.i - im‘ = (U-l\' + Ea\)in = G'Ki‘K - E‘ari'r

= o (i - i)Y+ Sog(i, - i)
94



Hosie:

Q.= o g + Zah,

Trong bicu thite (4-25) khong tinh d&n cong cia bom ¢ap (vit st hodn
nhict trong homj, 6 1 hi¢u sudt thd cla thict bi taabin, O diy ciing khong
tinh d&n 160 1hal nhig¢t do khudch Gin ¢ cac binh gia nhict hoi nhigt. Vige
khong tinh cde dai hrgng d6 hodn toan khong dnh hudng dén K&t tuan
chung v¢ sir ndng cao hicu suat nhir gia nhi¢t héi nhict.

N&u ¢ gud nhidt trung gian thi:

N H‘\-:i"-iK+(’llu
A )

irong do:

oo = e - 1y

- dai v clie etra trich cao (trede quad nhict trung gian) thi:
hL'.I"' — i., _ i({““

T 1

- d6i vai cde clra trich thip (sau qud phict trung gian) 1hi:

thapr _ - R
h,™ =1, -3 +q,
Vi s =li-1x+ (s Qu=1, -1, + I
trong do;
_ < Wi thap
a,=1-Za" =ay+Za "

L, = dggi's + Zai,

o, = La™it + Zalil

r 1
C6 thé ching minh trong ( nhu trén:
Q. = o.q.« + Za.h,

Do vity bicu thite (4-25) 13 bidu thite chung cho ¢ 2 trudmg hop ¢é qui
nhi¢t trung gian vi Khong ¢8 quid nhicét trung gian. Ta bidn dai bicu thie do

nhu sau:

A



bt rr
,nl_'llhfl = H N o K H R _._
| Qi - Zaoh, -O‘.KHK
a K ‘-I HE™Y o b H K
il [~ A,
h()ac nfllhl- - nlk__-.__J..._ - anR (4_2(_})
L+ A A

o day:
N,k - hicu sudl trong tuyét doi caa thiét bi tuabin kKhong ¢d gia
nhi¢t hdi nhidr;
A, - h¢ & nang luong cia quéa trinh héi nhict;

[+ A, .
R=—— >1bdving<l.
1+ A Nk
T hicu thite (4-20) rdt ra 10 viée gia nhi¢t hér nhigt luom ludn nang
cao hicu sudl chia thidt bi tuabin negune hoi nhiy gidm duirge ton thiat & binh
ngung vir nheosin Xudt ra nang leong bang hoi teich héi ohiét ma khong ¢

ton thidt nhi¢t & ngudn lunh.

S tang twong d6i cua hicu suat ta:

[

2l . uzhin
AL = _lr_L n-.K _ T'] S 1=R-1

Mk N

An

1

Hoac tinh dén bicu thie cla R thi:

- A (- -
Arﬁnl,ll — r( an) = an (4'2?)
I+ Arr]lK I + n
A] K
Tir bidu thie nay ciing it ra 13 dai leong An™™ Tuon luon  duong.

bidu nay dic bi¢t khic vadi viée gua nhi¢t trung gian 13 khi giam dp suil
qud nhict trung gian thap hon mot (ri s nhit dinh nao dé thi khong nhimg
khong Lam tang hi¢u suat dage ma tham chi ¢on lam giam bicu sudl coa

thidt bi tuabin va cia nha may dién.
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Murc do tang higu sudl cha thi¢t bi tuabin nhe gia nhiét héi nhi¢t phu
thude khid nhicu vio dp sudt cha cde cla trich héi nhiét vi ohiét do eld
ahict cho nude, vi dy vl mdt cira (rich héi nhict v maot binh aia nhict thi
N chon dp sudl hot trich qud cao (gdn véi dp sudt hoi mdi) hode ap sudt
hoirich qua thap (gdn bing dp sudt hoi thii vio binh ngung) & chi nang
cao duge hicu suit clia tuabin rdt i1, Trudng hop gidi han 14 dp sudtl hoi
trich tring vai dp sddt hai mdi thy nhict da gia nhic¢t cao nhit. liong ho
trich (hai méiy 16n nhit nhung cong cia né h. hing khong va theo phuong

\ e _ Hy o - o N
irinth (4-25) 0¥ = —& =y, viee eia nhict nhu the khang phai Ld hoi
9k

nhiat.

Truomg hap gidi han Khdc 1a khi dp suat hai trich bing dp sudt hoi thii
thi nhigt eldng cia né 16n nhat h, = Hy nhung luong hat o, = 0 hdén vi ohidl
Ao bio hoidt cia hot bing nhi¢t do cia mire ngirng nén khong 6 kha nang
eia nhict, theo (4-25) 1hi hi¢u sudl cua tuabin cling hiang hi¢u sudt cua

H
. . - . . .. g - gl K
tuabin neung hai khong ¢é gia nhi¢t hdi phi¢t R = = :

Tir shan xct chung ta nit ra L khi dp sudt cOa hoi trich héi nhi¢t ndm &
cde pid 1l trung gian tnr 2 (ruomg hgp gidi han néi trén thi hicu sudt coa
twabin tang 1én Khi gia nhi¢t héi nhi¢t. Van dé con lai 1a cin chon do gia
nhict [ wu cia nude va dp sudl hai trich tuong ting.

Cling can nhan xét théem 1a bidu thite (4-20) hoin toan lwong tr nhu
bicu thire (2-44) d3i v6i hicu suat sin xudt nang lugng ctta tuabin cap
nhict. Su triing nhau ¢ua cde bidu thie dé phin dnh luan Thuy&t xem vide
gia nhi¢t hoi nhi¢t nhu 1 "ohiét khi hod bén trong nha may dien™. Trong ca
hai trudmg hyp 16 ring luong nhidt ticu hao cho hai trich tuang duung viai
cOng cua nd sinh ra (vé mat ly thuyét thi bang nhau duge bidu thi o 50 hang
thir hat trén (4 $O vt mau s§ cua bidu thie).

§4-4. GIA NHIET HOI NHIET MOT CAP VA NHIEU CAP

Theo bicu thie (4-27) sy tang luong d6i hicu sudl ciia trabin do hoi

nhigct cang nhicu khi he s A, cang fdn. HE 8 A, phu thuge vio tuong hai
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trich a, va cong ¢ia chiing h, trong tuabin, A, ting khi mét trong hai dai
lrgng nay tang. Tuy nhién khi ting nhi¢t do gia nhict va luong hoi teich thi
cong cta hoi trich trong tuabin s¢ gidm Jdi. Vi vay ¢6 (hé ndi ring hi¢u sudt
cuia luabin khi gia nhi¢t hoi nhiét s¢ cd tri 6 cue dai ng vdi mot i sa
nhi¢t d¢ gia nhi¢t ndo d6 nim & gilta nhi¢t do nude ngung cla tuabin vi
nhict do soi trong 16 hoi,

Trang thii t¢i o Ay duge xde dinh bdi vice 1inh todn so sdnh cdce tri s6
hi¢u sual tuong Ung vdi nhitng gid i nhiét 4o gia nhiét khdc nhau. Quia
tinh todn nhicu phirong dn di chdng minh duge ritng dudng cong biéu thi sur

euhin
1

phu thudc An vao nhi¢t do {cnlanpt) cua nude duge gia nhiét b dung
gan nhu dudng parabol, ¢d cue dad dng vl mat gid tri nhiét do trung gian
nicy da. '

N

Vice gia nhi¢t héi nhiét co thé

thye hién bang 1 cdp hoac nhiéu cip

40 a?’n.‘m P
.. ‘e - - _ F =Gy
icn (i€p, duge cung ¢dp hoi tir | hodc A
nhicu ctra trich (rong (ng cia tuabin. .
- & |l T w5
Truomg hogp don gidn la vai | cilp gia o Ll z':
. I,
nhic¢t thi dudmg cong An®™" di qua céc L Yzez
. o . P} - - =t 5 - "
gid tri "0" & hai truomg hop gidi han: wr ]y
entanpi cla nude i, = 1 V8l e = 171 ) 0 L
. e . v wa 200 390 440 °C
diem cuc dai itng vdi tri s0 entanpi .
. . . . . ¥ hn
trung gian cua nude, vi du tri s3 trung > ;}‘:m,,,, B
binh (hinh 4-3a). '
5 /\\
Viée chuyén tr | cdp gia nhiét 0 ot ] z

a
sang 2 cdp, 1 2 cdp sang 3 ¢dp v.v.. s& ) (”;?gniﬂ_ {;’)@?ﬂkn ’
. 4 i
[

cho tang thém hi¢u sudt cla tuabin.

bidu ndy c¢6 thé gidi thich nhu sau: ta
gia thidl ring vin gilr 4o gia nhi¢t cho
nude dén nhiét do phit hgp vdi higu
sudit cuc dai khi ¢d mdt cdp gia nhiét
vil lugng hoi trich ciing turong (ng nhu
thé, bay gid la dua vio mdt lugng hoi
trich phu thit hal ¢6 dp suit thdp hon
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Hinh 4-3. Su phu thudc tugng doi
higéu sudt cla thiét bi tuabin
9™ vao nhiét dé gia nhiét hoi
nhiét clia nudc .. v8i sé cép
nhiét gia nhiét khac nhau (a} va
v&0 56 cap gia nhiét z {b).
am, 1a su tang tuong ddi cda hiéu
sust theo mdi cdp gia nhiét tang
thém (t', = 300°C).



thi trude het 1a ¢d the xem mdn cdch gdn ddng F 16ng cia 2 dong hai (rich
oy + o gdn bang lugng hoi trich lic ddu nghia 1a a, + a, = a|, nhung do
hai trich thd hai ¢6 dp sudl thip hon, 1a 43 nhdn duge mot cong bd sung 1a
oa(i, - ). diay | va iy 1a entanpl cha hoi & cde cira trich thit nhit (trén) va
ctia trich thir 2 (dudi), bai vy hicu suat cla tuabin tang [&n. Chinh xdc hon
thi phii noi rang ndu van giir nhigt do gia nhi¢t cho nwde nhy trede nhung
do entanpi ctia hoi trich thit hai nho hon nén 10ng lugng hoi trich phii 1ang

Icn, tire 1 o, + o, > @ do d6 hegng hoi vio binh ngung o, giam di va hicu

- : . aihlh a - -
sufll cia tuabin A" = | - Ixlx tang lén.

1l

enhih -

Vir cue dai caa dudng cong An®™" vdi 2 ¢dp gia nhiét khac v&i cua
mot cap gia nhi¢t. Néu vdi 1 cflp gia nhi¢t diém cuc dai vao khodng 172
toan bo khodang gia nhi¢t thi véi 2 cip hode 3 cip dicm cye dai vio khoing
2/3 vt 3/4 104n kKhodng gia nhi¢t v.v.. Ditu nay noi 1¢én quy luat phan chia
dong déu mike 4o gia nhidt giita cdc cdp, khi dy cdp cudi ciing gia nhidt cho
nuse dén nhigt d¢ bio hod clta hoi méi (nhict do s6i trong [d hai) 12 bo

hdm nude cua 10 hot ) d9 gra nhict 1, = 1" - i,,.

Vay vai 88 cap gia nhi¢t Z 1a bat k¥, khi phan chia déu do gia nhidt ta

duge do gia nhi¢t & mdi cap la:

SIS (4-28)
7 +1 '

Entanpi cudi ¢lia nude cdp duge gia nhi¢t 1a:

7‘ M M
(1 n - IK)
+1

e =ik + 41, =i’ + -

Chir & | trong 16ng Z + 1 13 bo ham nude cha 10 duge xem nhu cip
dun néng nude cudi ciing cla viéc gia nhiét cho nudc.

Vi¢e nang cao nphi¢t do gia nhi¢t héi nhi¢t 151 wu cho nude cling véi

vi¢e 1ang sO cdp gia nhigt hoi nhiét & lam 1ang lugng hoi trich, giam lugng

hoi vilo binh ngung va lam 1ang hi¢u sudl cta tuabin. N&u nhi¢t do gia
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nhidt cudi cua nude (1,,) dd duge ade dinh bdi viée tinh todn kinh ¢ - k¥
thudt thi A9 gia nhi¢t & mbi cip bang:
L —1g

T= K (4-29)
7/

Vil i, =1 + 71,

Vi sé cdp gia nhiét 7 2 2 mi thue hién khi nang gia nhict 16n nhi
tire Ta bang nhi¢t 4o bao hoi cia hai mai (1rén hinh 423 nhict do bio hoa iy
La R00°C) thi gid 1 coa An®™ khong bing 0 nhu khi ¢6 1 edp gia nhict. O
cdp 1rén cong thi nmuede duge gia nhict bang hai mdi nhung o (4t cd cde cap
trirde nd cd dp sudt thap hon (hi s dung hoi trich cua tuabin dé gia nhict.
Nhu vay cdi [gi 1on nhat vé hicu sudt lie ndy chi turong fing vidi sé cip (36
cura trich) bat di mat nda (hinh 4-3a),

Ta cling nhin thily rang vadi 1 cdp gia nhic¢t thi cho sy tang vé hidu suit
khd nhi¢u 5 = 74 wy theo thong s& hoi ban ddu va ¢ mdi cdp tang (hém
cling s¢ cho su tang thém v¢ hi¢u suidl nhung nho din. Dido ndy o6 the
chiimg minh bang cdch st dung quy ludit phian chia dong déu dy gia nhiét
gifta cdc cdp (xem hicu thae 4-28). Khi gia nhi¢t mot cip, cuc dai cla su
gia ting hi¢y sudl fugng tng véi do eia nhict bang 1/2 toan bo kKhodng gia
nhict A =1, - i'y. B0 gia nhi¢t bo sung do cdp thit hai th 2/3 - /2 = 1/6
todn khoang; do cap thid ba la 3/4 - 2/3 = {/12 (van khoidng vov.. va duoge
minh hog trén hinh (4-3 b), & d6 thé hién cac dé thi:

; gnhbt An‘la'-”h” - I]K ~ anhs -’3"1." B Ar] |I'
At = —————= va "= — —-

Nk I An’l
O day j=1, 2. 3, ... la cde s0 thif ty cha cde cdp gia nhigt.

R3 rang 1rén d6 thi hinh 4-2 sy ting hicu sudt do hdi nhidt vai sa cap
7= 4 = 5 dat duge tir 12 + 3%, dén cdp thi 8, thtt 9 thi ¢ai 1o thém v
hi¢u suidl khong nhicu, chi vao khodng 1%.

Gia nhi¢t hoi nhiét la mdt ngudn 110 kiém nhigt v nhién licu, chi yéu
o cde nhd mdy dién ngung hoi. SO cdp gia nhi¢t hoi nhi¢t & ¢ic nha may

dién ngunge hai hign dai, ¢ong sudt 1dn ¢o tr 7 dén 9 cip.
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St phat trién gia nhict hoi nhict v viee lura chon so cap gia nhigt phii
dua tren co satinh tedn kinh (€ - k§ thuiat ¢é can nhic gitra sur LGt Kiem

nhicn licu v s ting gid thinh thiél bi.

be dp dung viee eia nhict hoi nhict duere 161 nhdt, dac hiét can phii
phin chia hop 1§ do gia nhict gitra cic binh gia nhict, su phan chia do dam
bao dem fai sy 1iet Kigm nhi¢u nhit v& nhigt va nhién licu vii von diu
thay don L.

§4-5. CAC SO PO GIA NHIET HOI NHIET CHO NUGC

1. Khai niém chung

S do gia nhict hoi nhi¢t bao gdm: 10 hoi, wabin, binh ngimg, cic binh
gia nhigt hai nhict, cde dudng hai trich, i mdi. cac dudne nide nguny
cua tuahing nude ¢dp cha 10 hai, nede ngung dong cua hai trich, cac hom
nuoe cap cho 100 bom nude ngung., nude dong. Sa do do6 o thanh so do

nhict nguyen i¥ coa nhir may dién.

Tuy theo logi binh gia nhict ngudi (a phin chia ra: so dé ¢é cac binh
gia nhict hon hyp, so dé ¢ cde binh gia nhict bé mit vi so dd phai hop cd
2 1og1 binh gia nhi¢t. So d6 ¢d cde binh gia nhi¢t bé mat lat dirge phan bidt
tuy theo phuong phip rat mede dong: o chiy tr binh ¢6 #p sudl cao hon
xuong binh ¢ dp sudt thap hon (dén ¢ip) hoae ding boam ddy nude dong
vao diwdmg nude chinh. Trong s d6 phai hop ca 2 losi binh gia nhidt thi
nude dong r binh gia nhict b¢ mat (e chiay vio hinh gia nhiét hon hop o
ap sudt thap hon,

Chiing ta hay khdo sit phuong phip tinh todn cac so d6 pia nhict hoi
nhi¢t. Thong thudng muc dich ciy vice tinh todn 13 xéc dinh lugng hoi
trich che cde binh gia nhict, lugng hei iéu hao cho tuabin, luong hon vao
hinh ngung véi ¢ong sudt dién dii cho hode khi dd biét lrong hot ticu hao
cho tuabin thi ohd vige tinh todn so d6 ta 6 the xde dinh duwge cOng suat
dicn cua tuabin, Trén co s tinh todn se do gia nhict hoi nhi¢t con ¢d thé
de dinh dirge ede chi ticu nang lugng coa thiét bi tuahin ciing nhu cia nha
méy didn.
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Trong phuong phéap tinh todn so d6 hdt nhict sau day ngudi ta lay
lugng hai 1iéu hao cho tuabin [am dai legng xudt phat va cho bing 1.
Phin thd nhat cia vige tinh 1odn so dad hoi nhiée L xde dinh haeng hai

trich ur tughin cho cic hinh gia nhict. Cic phuong (rink tho durge <€ <o

dang 16ng qual, khong phu thude vio viee ¢6 qud nhi¢t trung gian hay
khong ¢6 qud nhi¢t trung gian,

2. S0 d3 cé cac binh gia nhiét han hop

Phuong trinh ¢in bang nhi¢t cua binh gia nhi¢t hén hop (xem hink
4-ih) doi vl binh gia nhict s v ed dang:

> B S IO S

(4-30)
Phuong trinh cin bing viit chit cua binh nay:
o, + o, =a {4-21)

~

“

Hai phuong trinh trén nhic lai 2 phuong trinh (4-9) va (4-10) nhing di
thay céde dai lugng D, vi D! (kg/s) bing cde dai lugng twong d6i o cla

ching. T cde phurong trinh (4-30) va (4-31) sau khi khar dat hwong o' | ta
durge;

o = ol i (4-32)
g, + 1,
& day:
T, =1 - i, - d0 gia nhi¢t cho nude & binh ngung gia nhidt cdp r;
q, =

i, - 1", - lugng nhigét cua hoi trich nha ra khi ngung (u trong
binh gia nhiél.

Khi d6 cnianpi cGa nude duge gia nhiét (ring véi cde tri sO bio hod
cta hoi 0 cée 4p sudl p, va p,,, trong cdc binh gia nhiét.
Lugng nude ngung di ra khoi binh gia nhicl s3 ¢ bang:
A
- Y
T I Laa_l

{(4-320
1l
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nehia 14 bang lugng hoi mdi dua viro tuabin (ciing 1a lugng nude cip
dua vao [D hoi) trir di 16ng cdce Tuemg hai trich cho ¢dc binh gia nhigt ¢6 dp
sudit cao hon bink gia nhi¢l so r (j 13 s hicu cip gia nhidl). Nhu vay doi

vii binh gia nhig¢t s6 1 (GN1) thi o' = I, B&i vt binh GN2 thi:

1 T| {-]l
a, =1 -, = | - - -
’ g, + 1. qg. +1
Boi vai binh gia nhi¢t so 3 thi:
; 1. ¢ .
alglzl-a'tazzl_ai-(]”ai) - - 1, . q-
q- - 1. g, +1, 9. +1;

L2
Tvwong ty nhuvdy, phin hoi di vio binh ngung bing:
£ 4 q
ag=1-Ya =[f]—+— (4-23)
T LS P
4

Gday: ] tatich cua 7 thira so . T ue | dén 7.
| 4, + 1,

+ Hi¢u sudlt cia (uabin duge bicu thi bang phuong trinh:

— - Exfx
=

N
Qt_\

0 day hugng nhiét ticu hao cho | kg hoi (k/7kg) Khi ¢6 qua'; nhi¢t trung
glan:
Q. =t -0, + w4,
Va khi khong <6 qud nhi¢t trung gian:
Q.= 1~ 1,

Chiing 1a it ra nhin xé 12 phuong trinh can bitng nhi¢tl cla cdc binh
gia nhict duge giai theo thir iy bat ddu 1l binh ¢6 dp suft cao rhit dén binh
cudi cling ¢ dp sudt thip nhat.
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3. So dé cd cac binh gia nhiét bé mit

Sov do hinh 4-4a: nude ngung ty coa hoi trich fgol (0 1D nude dongh Lr

md&i binh gia nhi¢t duge hom bang "bom nude dong™ vio duding mede chinh
& phia sau nd: tai ¢hd hdn hyp Gy, nd nhap chung v ding nuodge chinh, Bay
21 ta go1 "khiu tinh todn md rong™ caa man binh gia nhict lic niy 26m o

bin than kinh gia nhi¢t va chd hén hyp v dudng nude chinh.

Hinh 4-4. Cac s dé gia nhiét hdi nhiét
nguyén Iy vé cac binh gia nhiét bé mat:

aj Bom nudc dong vao dudng nudc
chinh v& phia sau binh gia nhiét;
by Bom nudc dong vao dudng nudc
chinh vé phia trudc binh gia nhiét; ¢)
Nudc dang tu chay don cép; d) Nuéde
dong dudc dén cip nguoc bing bom,
cd qua nhiét trung gian va co binh tam
lanh hay COH, e) C4 cac binh gia nhiét
bé mat va binh gia nhiét hén hap, dén
cdp nudc dong, k&t hop véi bom nudc
dong vaoc dudng nudc chinh.
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Do gia nhict thicu etia binh gra nhict: 9, =1, -1

PG gia nhict them cho mirde o chd hédn huop:

DO gia nhict thicy cia i Khiau mdé rong s& nhd han vi ¢d tham su gia

nhict cho nude & chd hdn hap. cu the Ta

Lugng hoy di vio binh ngung & sa do nay voi 7 binh gia nhict:

/. /. 4 4 1
a, =1 -Nu' = l]__ = ]_I (4-12)
- Py, T i 1

| +

q.,

® diy. ky hicurit gong, =g + 3.1, =17, + T

1 1 re=
Nhu vity n¢u o cling mdat do gia nhict cho nude &
cdc cap thi Juong hot vio binh ngong & sa dé nay 1én
han Tugng hat vio binh ngung & s dd ¢6 o cde binh gia

nhi¢t hon hop bai vi g, = g, + 8§, > ¢, do dé hicu suit

cha tuabin gidim di. Bidu niy duge pidi thich do cdn phii

nang cao ap sudl hol & cde cra rich d¢ oo duge do gia

nhi¢t nhe nhau nén vice sin xudt nang lugng clia cde
dong hoi trich it hon, do lugng hoi di vio hinh neung tang 1én, t6n thit
nhiet tang Ién.

+ S dd hinh 4-4 b ding bom dé bom nude dong vio duiing nude
chinh v& phia trede binh gia nhicl. Lugng hoi trich cho cde binh gla nhigt
trong sa d6 niy duge xde dinh tong (r nha cde binh gia nhigt hén hep. Vi
the Tra Tirong mude di qua cde binh gia nhigt vi lwgng hoi di vio binh

ngung o cling duge ghi giong nhu doi vai s d6 hinh 4-4 a. Sau khi kY

hicu 7. =1, + 7,1 q,..=q, + 8 tavict
/. /
. ] . .
1, = I_ S 1—17 (4-33)
Dt T T,
! ll"." T . 1 . e
.,



bai lugng =g, + 8, > q., = ¢, + 8, bdi vi 9, > 9, trong khi cdv q,
tht bang nhau. T 46 vt ra L leong hei di vio binh ngwng tang Ién va hicu
suit giam di so vdi s dé 4-4 a.

Trong s dd 4-4 a nude dong cha binh gia nhict da thay thd mot phin
hefi trich cta binh gia nhigt GEp sau (theo dudmg nude chuvén dong) co dp
SUdl cao hon, con & so dd 4-4 b avde dong lai thay the cho mot phin ha
trich caa chinh hinh gia nhig¢t ndy, di¢u ndy it ¢o 1o hon.

+ S0 dd hinh 4-4 ¢ nude dong te chiy (i binh ¢d dp sudt cao hon
xudng binh bén canh ¢ dp sudl thip hon, /'\p sudl du cia nuede dong kKhi no
chay vio hinh gia nhi¢t ¢6 dp sudl thap hon s& bj ma di & van 130 lue con
cntanpi thi khong thay doi.

Nhir vay Khi thye hién dén cip nude dong s& sinh ra 16n thil ning
legng do sy ael lew cua nuede dong, déng (hai ¢8n binh gia nhict cudi cing
¢O Ap sufit thap ahdl (hi nude dong xd viw binh ngung do d6 gay thém on
thdt nhigt & binh nging hai lwgng rhict du thita cua an bo cic dong nurde
dong tir binh gia nhi¢t thd nhit dén binh gia nhi¢t cudi cing mang theo
nhi¢t do nude dong cta binh cudi ciing bi mit cho nguén fanh. Ton thi

nhi¢t & binh ngung khi &y tang them mat Tugng bing:
7 /.
S i, - ) = Ea,(_t,_ +8,)
| [
Hi¢u sudt coa tuabin 14 nay ¢& bicu thiae nhir sau:

oyx +EZa, (1, +8,))

Q.

n=1-

bé tranh (0n that néi ren. nude dong tr binh gia nhi¢t cudi cing
khong dua vao binh ngung mi dua vio diu hit cia haom nude ngung. Hé
diam bdo dp sudt cin thidt cta nude dong chiy vio dau hit cia bom nude
ngung thi binh gia nhi¢t cin duge diit cao hon vi dy bd i n6 & phin 1ren
¢tia binh ngung hoge & doan ong ndi giita tuabin va binh ngung.

St tét hrw cta nude dong vi (on that nang hegng con liégn quan dén van
dé 1a nude dong L hinh gia nhi¢t <6 dp suit cao hon di thay (hé cho mot

phin hai trich cia binh gia nhi¢t o6 dp sudt hip hon, Do do cong cia hoi
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(trich ¢ d4p sudl thitp hon s¢ bl giam lién 6iép, hegng hoi vao binh ngung via
ton thal nhi¢t & d6 tang 1&én, hi¢u sudt cha ¢de (hict bi tuabin bi giim di so
Va3 sa dG ¢d cde binh gia nhict hdn hyp hode so dé ¢d cde binh pia nhigl hé
mat va ding bom nde dong.

+ Sut o hinh 4-4 d: nuede dong tie binh gia nhict ¢6 4p sudt thip han
dirgge dira vilo binh gia nhigt bén canh ¢é dp suil cao hon bang bom nude
dong (nghia 13 thue hién don ¢dp nguge). Toan b cde dong nwde dong don
d&n binh gia nhi¢t (rén cling ¢ dp sudl cao nhilt rdi duge day vio dudng
nude chinh & phia sau né Dicu nay cho phép ting them nhi¢t do cho mirve
cdp, gidm duge ticu hao nhigt A8 sinh hoi  trong 150 ning cao higu sudl
cla tuabin, Trong s¢ do ndy néu ¢d cliing d¢ gia nhi¢t thiCu v, & cic binh
gia nhict tht lugng hai trich vitlugng hoi di vilo binh ngung ciing duge bicu
thi nhu dob vai sa dé ed cic binh gia nhi¢t hon hyp:

v 7

Y-
“K—HT

L PR

nhing do do gia nhi¢t sau cing cho nude thip hon nén higu sudt ¢ina tuabin
thap hon so véi so dé eb cde binh gia nhi¢t hon hep.

Cdc s dd hinh 4-4 a, 4-4 b, 4-4 ¢ ma ching ta dd khido sdt déu Khong
duge dp dung vi: ¢6 bum nude dong thi 1am cho thidt bi &bt 1ién con don
cdp ty chay thi lim giam d¢ kinh 1€ nhi¢t ... So d6 hinh 4-4 d cing {1 duye
pho bién do phae tup hdi s6 bom nude dong nhidu, kai Fm vice & didu Ki¢n
nude ndng. So do nay duge dp dung & mot sO nhit mdy dign cioa bic va mot
vai murde khdc, So dé ¢6 binh gia nhi¢t hdn hygp (hinh 4-1 b) cing chi gap &
mot vai nha may dién coa My vii mat s6 nude khdc, Neudi ta vt it dp dung
s dé nay vi s§ bam qué nhicu.

4. So do gia nhiét héi nhiét kiéu két hop

+ Sa d6 hinh 4-4 ¢; 13 so d6 k&L hyp cid 2 loai binh gia nhi¢t. Trén thue
I ngudi la thutng st dung mot $4 binh gia nhi¢t bé mat ¢o dp suil cao,
mat & hinh gia nhi¢t bé mat ¢6 dp sudt thip vii moOt binh gia nhi¢t hdn hyp
duge ndi ¢ gitta 2 nhém gia nhi¢t cao ap va ha ap do. Trong so do nay nude
dong ¢ cic binh gia nhi¢t duge rit di bing nhimg phuong phdp Khdae nhau:
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Tir cac binh gia nhi¢t b mat cao dp. nwrde dong (e chdy dén cip dén hinh
gia nhi¢t hon hop, Tir binh gia nhicl ¢6 4p sudt thip nhil, nude dong e
chiy vdo ¢hd hdn hop vai duimg nude chinh & triede bom nude ngang: 1
cie binh gia nhigt ha dp con Ll thae hién don cap rdi ding hom dira vio
duimyg nude chinh.

Ray g1er chitng ta hdy dua ra mot phuong phap thidt ap v gidi lien tue
cic phuong trinh can bang nhict vi can bing vat chit cia céc binh ¢l
RIS dO1 v mot so dd don gian nha vay nhung 1 dién hinh 98 1am vi <y,

Ciic dong hai trich cho binh gia nhi¢t . duge bide thi hing dai haomg

teome doi oo soovan luu lrong hoi mai coa tuahin:
D =D,

Lucng hoi tdu hao cho tuabin D, s¢ duge xde dinh & phan cudi tinh

lodn theo phuong trinh can bing nan2 lrang. Trudmg hop dSi vai trung tim

nhict di¢n, d¢ cho thudn tign ngudi 1a chon sa bo D, v xde dinh cie gid
L, theo D

Luw Tieong nude cip di qua cie binh gia nhi¢t cao dp. néu bd qua céc

EON 1t rO 11 va xd 10 thi bang Jun lugng hoi mdi D, = 1. Luong hoi di

i

vie hinh ngung sa luu Tugng nude ngung cha tuabin Dy chua bidl.

Vice tinh todn cdc thiet bi gia nhi¢t phai biit ddu tir binh gia nhict cao
dp. Cide 1on that do 104 nhi¢t hign gidr ho qua.
- Phuong (rinh cin bing nhi¢t cia binh gia nhi¢t cao 4p s3] (GN1):
A ST A I T

hode a,q. = 1, tir d6 xdc dinh e 1ep duge:
o, = — (4-25)

- Phuang trinh can hing nhidl ciia binh GN2:
i, -1+ o -0 ) =0 -y (4-36)

Trong phuong tinh nay sy truyén nhict cho nude khong chi (i o
rich ma con i nede dong caa binh GNI dua vio:
I, v Heentanpt coa hot teich s60 1 vihsa 2

IH



Uyt Taentanpi cua nude dong (nuwde ngung ty cia b (richi:

1wl 1t b entanpi coa nude ta Khoi GNT v GN2:

e [ entanpt cia nude ra Khdi bom cdp duge xde dinh theo cong

thae (1-25) di néu ra < chuong 1,

T phuong trinh (4-36) xdc dinh duge lrong hoi trich o,

- Binh GiN3: binh niy 13 binh gia rhi¢t hon hop, phuonge 1inh can hang
nhiet duge thiél 1ap thee nguyén tic [ luong nhict dem vito hiing lurone
ahi¢t dem ra Khoi binh:

o o o+ al i = (4-17)

trong di:

o) =1 -do -a. -o. {4-27a)

Phuong trinh (4-37 o) ddng thai 1a phicng trinh can biing vat chat cia
binh gia nhict hon hop, Them vio d6 15 = 1°.. Tir hai phuong trinh trén a

xac dinh duge o, vie af) .
- Phuong tinh can bing nhi¢t ciia GN4:
Ouia - Uy = o eil - i) (4-38)

Trong phudng (vinh nidy entanpi cia nude hhi vio GN4 {ra khoi diém
hon hop HHID hién gidr chura bidt vi the ¢ho nén cin phai thidt lap cac
phucng (rinh cin bing tai diém hén hop HHI cua binh gia nhigt GN5 va
giai ching cling vdi viee xdce dinh déng (hd ¢d o, a. va il - Cu thé nhu

N

- Phuang trinh can bang nhict dai vai diém hon hop HH L

(ol -0y -0 iy + (e, +a)is= ol il (4-28a)
“-—..__‘(_._.—/
a

- Phuong (rinh ¢an bang vat chit coa HHI:

uy = al -, -,

LW



doday ol 1 luu Tueng nude di qua GNS,

¢ cong gidl phuang trinh can bing nhidt cia GN4 vii HH chiing ta
VICL lat phuomng trinh (4-38) & dang:

ol - i) = el - od iy,

Thay o) i}, hang v& (rdi caa phuong trinh (4-38 a) thi ta duge mot
phuong trinh tuyEn tinh {1én ket cde dai haong phas Bim o, va o, cu the 1
Flo,, ad=10 (4-39)
- Phuong trinh cin biing nhi¢l ctia GNS:
Gslic - i) + oLl -1y =(a -a, - adiy - 1) (4-400)

Ciing gidi cde phuong tinh (4-39) vi (4-40) (o xdc dinh duge cdc
tuong hot trich oy va ax saa do xde dinh duoe luu begng nude af = af - a,
- Os vi ii!II!II: T = illlllit - i.l‘l "

- Phuong trinh ¢én bang nhiét cda GN6:

. . 3 I _ o H
iy - 1) = (g - 1a) = @ by - @ iy (4-41)

& day: o, = o

i}y, [ cntanpi cla nude ra khoi diém hdn hgp HH2 hién gids chira bict.
Vi vay phuong trinh (4-41} s¢ duge gidt cing véi phuomg (rinh cin bing
nhic¢t clla HH2:

() - @i + ai'y = ol i, (4-41 a)

Sau khi thay  af i},, bing ay i},, trong phwong trinh niy rdi thé
vio phuong trinh (4-41) ta duge m@t phuong trinh ¢6 mot dn s0 a,, xdc

dinh duge «, ta s€ am duge iy, VA Ty = . -1k

Sau do tir phuong trinh can bing vat chit cha HH2 ta xdc dinh duge
liru fugng nude ngung cta tuabin (theo can bing nwde):

n
oy =, -,

1
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R& ring nd phai bang legng hai di vae binh ngung theo can hing hoi:
I ﬂ\
o =1- }_a,
roi

Vice so sdnh cde (1 s0 ofy vd o ding d¢ kiém (ra su chinh xdc cta
vige can hiing val chilt néi chung nghia [a xde dinh phin hai trich va luu
frgng nude ngung.

Sau khi xdc¢ dinh duge Jwong hoi trich thi dya vao cong sudt dien W,
clal tuabin ta s¢ tinh duge hiry Tugng hoi clta tuabin theo phirong trinh can
bang nang lugng cia tuabin:

Df
D, = —" = D" (4-42)

o day:
¥, - h¢ 86 khong tan dung nhict gidng cuia hai trich;
DS - Iua Jugng hoi quy wde cho tuabin khong <6 1rich hoi:
X I600W,
D} = —————— kg/h (4-43)
H K Mo My

Hy, - nhi¢t gidng thye (€ cha dong hoi di sudl vao binh ngung;
B, - h¢ s6 ting tiéu hao hoi do hoi nhigt:

1
- -——-—(‘—-—
I—Zyra,.
|

Tiép theo 12 xdc dinh ticu hao nhit, hiéu sudl ciia tuabin vi cla nhi

Br (4'44)

mdy dién theo cde cong thie dd bidt trude day.

5. Hoan thién cic so do don cap nudc dong bing thiét bi 1am lanh
nudc dong

D¢ gidm bot 16n thit nang lugng khi thue hign so dé nude dong & céc
binh gia nhi¢t 1o chay don ¢dp thi trén dong nude dong ngudi ta dat mot
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binh [am lanh vi diang ngay nude cua dudng chinh trude khi vio binh gia
nhict nity d¢ Hm lanh (hinh 4-1¢).

‘i‘ L{"H
{.n lGN" i
r ri
-t H— /\/ 2
f H II
. o8 Ll
{
[ ! | /\, [ I * r+
| | 1
| I e d

s S
g = leey T 0rd

Khi thue hign s trao doi nhi¢t cua hat dong nguge chicu (nhar hinh ve
trend thi ¢ the giim nhiet d¢ cta nude dong r nhict dé bio hoa cua hoi
trich dén nhict do chi cao hon nhict do caa dong nude chinh & dao vao mét

chat, nghia la entanpi cta nude dong da duge 1am lanh Khi ay bang:
1, =1, + 9, (4-4%)

0 diy (1 80 8, diege xdc dinh hang tinh wdn Kink 1€ - k¥ thuit thuong
hing e 15 = 40 AJ7kg. RO rang vice Jam lanh nudge dong 5@ lam gidm su
thay (h¢ (ddy 1) hoi trich cla binh gia nhict G¢p nhin nude dong d6 va
nhu vay giam duge 10n that nang lugng.

Mot frong ohitng didc diém cna so do don cip toan hd nude dong la
tohn hd dong nude chinh (nude cdp) déu qua tat ci cde binh gia nhigt,

nghia 4 d8i v mbi binh gia nhiét ! = 1.

Khi dira nude dong tir binh gia nhic¢t vi duimg nwde chinh vé phia sau
hoac ve phia trode thi viée lam lunh nude done khong dem lai 101 fch gi vé
mal ning lugng.

Trucing hop Ly thuySt [a lam lanh gidi han 8, =00 dayr=1, ... (/-1)
vigqu =9, + 83 -8, =q + 8 1a duge 131 ¢d cde dong hoi trich a, tir o, dén
a, cling bidu thi twang ty nhw doivdi cdc binh gia nhi¢t hén hyp. Vi vay

lronge hot di vie binh ngung ciing duoe bicu thi (wong (s

o= ]~~~ (4-46)



Oday g =¢, + v, vi 1, = 1. + 1, |2 cha cdc binh gta nhi¢t 1 s 1

din s 70 - 10 chn dGi var binh gia nhict cudi ¢ling 1, = 1, + 1,01 13 do

gia nhict cho nude  binh fam fanh neée dong. con 1, 1d 0o eia nhict o chd

&

hén hap phia trude binh gia nhict cudi cling).

§4-6. SIY PHAN CHIA PO GIA NHIET HOI NHIET GIJA CAC BiNH GIA
NHIET CUA THIET Bl TUABIN KHONG CO QUA NHIET TRUNG GIAN

Khi ché 1o nhimyg tuabin m@i cian phiai lea chon se phin chia 4o gia
nhigt hoi nhi¢t cho nude giita cac binh gia nhidl sao cho teabin ¢o (hE dal
due hicu sual cao nhdt gan va&i 1y thuy e, Su phan chia dogia nhiét tai o
ve Iy thuyel phai tuong (nge vdi hicu swalt cao nhit cua twabin, C6 the tm
hing tdin hoe néu 1a chip nhan mot s& gid thidt v mot s don gian hod so
do. Biai wodn & ddn dén vice xde dinh dO gia nhidt & ting cdp mi ching

dam bhio hidu sl cye dai cua tuabin ngung hoi:

1

=1-
n Qr.'l

(4-47)

Khi gud trinh lam vi¢ée cua hai trong tuabin khong thay doi thi

g = Iy - 1 0 dad hgng Khong doi.
Khi khong ¢d qud nhiét trung gian thi:
Q=i -, =1 -1+, - i, =¢q, + 1. (4-4%)
. =1, - 1’y 18 nhiét sinh hoi vi qua nhiét;
T, = 1", - 1, 14 dd gia nhi¢t cho nude dén nhiét do bio hoia (s6i) &
trong 1o,

NCéu entanpi coa nurde cap 1, chua bigt v phéi xdc dinh thi ta co:

F = -%% la dai higng thay ddi trong bicu thire clia hi¢u sudl 1, vd né thay
o
K

doi clng chidu vai n,.
Lugng het vao binh ngung oy 13 him s co biln cda sy phan chia do gia
nhict trong cac bidu thie coa n, v F. Vige phan tich ¢ic kidu so dé hoi
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ahict khac nhau & trén di chi ra rang thue 18 1rong myi treding hop den oo

th¢ bicu thi Iugng hai o, o dang:

b
g
—x
<
|
—

(4-149)

trong do:

T, - d gia nhi¢l cha nudc;

g, - lugng nhi¢t cua hoi (rich nha ra trong binh gia nhi¢t s6 1 (&5 &g).

Cac dut lugng 1, va q. lién h¢ véi nhau bdi nhitng mai lwong quan nhal
dinh.

Chiing ta ldy sa do oé cde binh gia nhiét hén hgp (hinh 4-1b) Hm co
sit. PO vai so 30 A g, = 1, - i, vd phu thudc vio vi tri cira trich, thong s6

' 17

hat trich va entanpi be hod cla nude dong i, ma i’ =i’ + er 0 oday i’

1T

oA
14 emtanpi nude ngung cla tuabin, dac bict 1, =1’y + > 1, , ¢ day 7 la 1ong
[

sO cdp gia nhict.

Nhu vay can phai xédc dinh dang

phu thudc cua cdc dai lugng g, vao
cac dai lugng 1, (vlo 1ong cua
-z
ching th ).
i=r
Su phu thuoce cue g, vao Zt, ¢6
dang dudng parabdn khong  doi
xtng (dudng cong 1); trong nhicu
trudng hgp gdn ding ¢6 thé thay
dudng cong d6 biang duimg thing,

Hinh 4-5. Suf phy thude clia lugng nhiét
X g, {do hot néng ngung tu nha ra & trong
dicu d6 cho phép giai duge bai todn  binh gia nhiét hdi nhiét) vao entanpi bio

Aer i A . Ca e hoa clia nudc ngung hdi dé i, trong thiét
phan chia do gia nhi¢t gitta cdc cdp bi tuabin khéng cé qua nhiét trung gian.

(hinh 4-5).
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 Gia thi¢t trudng hgp don gian nhdt 1a dudng thing ndm ngang
Aduomg 1) nghia 1a g, = g, = const, di¢u ndy gdn v3i thue 1€ khi dp sudl ban
dau ¢Ou hoi thap hon 2 MPa.

Giai hai todn nay mot cdch thuan ol bing phuang phép cue Iri quy udc
coa Lagrange va chfi § ring didu kién can biing cua 16ng cdc d¢ gia nhiét 12

r i
dai fugng da bict: A=1i', -’y cuthé 1, + Y 1, =i, -i'x = A= consL
ri
Tir dicu kién d6 ngwdi ta dua viao mot ham s6 phu quy udc:

r /£
p=A-1,- )1, =0 (4-50)
Tl

Boi vay hiim s& cuc tr Lagrange ¢6 dang:

®=F + Ag (4-51)
Khi daé:
“iq,+1, L7 T,
F=(g,+1)]] =(q, + 1) []| t+—= (4-52)
el r F=i r

Con A 1a he 38 khong xdc dinh sauw nay s¢ bi loai trir.

V@i gia thiét dd dua ra 1a q, = g, = const (hi ¢d¢ dao ham riéng cla
ham 56 @ theo cac dai lugng T, 7, ..., T, ¢6 dang:

b= r=2Z
@ _ [](HELJ “A=0

CT{I ] q r

| T
=(CI<_-+T‘_.)“"—1_[ I+—}-A=0

1 9y -

=) =Z
fq) =("‘ln+tn)(l'k"":_i‘]L (l+:££‘] -1':0
€T, 9 /Y92 q,
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.

= (4. + 1) r]‘}+——

(TZI N qr,

P

1 ‘[.}.E{' -~ =1
9z q, )

-

P

o/
= ((,. + T1,.) l—]
Tl

\'. 1
i+—J — k=0
q, ) 4,

7 .

Sau kht grat [i¢n tép 1img cap cdce phuong trinh trén ta duge:
Tir cap diu lién:

T, LT T
I + %~ = %7r > Y + T. = . + 1,
q, q,

hoidc 1, = 1, hdi vi da gia thict g, = q,.
Tir ¢ap phuong trinh hai vit phueong trinh ba:
1 T, 1)l
— ]+—]= f+—|— =2 q.+1,=9 +1,
40y Yz 4,/ 49

hodc 1. = 1, vi di gid thict g, = q,.
Tir 2 phuong trinh cudi:

! N . !
—[l.’.T_KJ:[l—{-T/i —_— E]x'*'fz:‘-]r_‘i""[/-l
P 9, 7.0/ Yz

hodé 1, = 1, Vi q, = q,., theo gid thict.
Céc ket quid 1ren duge thong nhit vao mot moi:
LELEFLE LS, T (4-533)
NG bicu thi quy (3¢ phan chia déng déu dO gia nhiét gifta cde cap.

Chiing 1a cling dd st dung quy tic d6 & phin trude trong chwong nay.

rr . )
Truong hap su phu thude cua g, vao Zt_l la duding thang nghicng, ¢d
1A
do doe:

K, = ¢ — 4k
A
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7
i div: A=71-1 = EI'. .

Ta duge moi quan hé o6 dang (Xxem hinh 4-5):

1
¢, =y t }\',.ZTJ
14

Cu (hé nhae sau:

I
q. = q. + k, E_T_I

1
4= o+ K, 3T,
HS '
> (4-54)
A
g = dg + Kk, ztl
[
q, = 4x + K, T, )

Ngodi ra tir cic bicu thite doi vadi g, q., g v.v.. ta it ra duoe:

q, = ¢, + K1, hoae 4. =q, - k1,

(4-55)

40 =4, + KT, hode g, =49y, - KT,
Chilng 1a xdc dinh cdc dao ham ricng clta hdm s& ®© theo cie bién &3
T T T, ..o T, dong thoi s dung mai quan hé (4-54) vh (4-55) 161 cho
biang 0 vi gidi (ing ciap mot s& thu due:
- T hai phuong trinh ddu k&t hyp st dung dang thic g, = K1, = ¢. 12
s¢ el

9

hode:

i



Got o= (g, + TR (4-56)

2

- Tk phuong trinh 2 va phuong trinh 3 k&l hop véi g, - KT

» = (s la
durgpe:

@+ T =(g TR (4-57)
4.

- Tir hat phurong trinh cudi ¢d k&t hop g, - K1, = g, vd g, - KT, = 4,
1a duge:

Yra + Ty = (‘-]/ + T-/_]‘(-&" (4-58)
Yk
Dang (0ng quil:
— q,
Qoo + T, =g, + 1) —— (4-59)
qr-l

Cidc moi quan h¢ nhin duoe gitta cie tri s0 cia do gia nhiét 1., 1,. T-,

cess Tz1s T, €O thé thong nhdt vio mot he thong sau day:

g+ T, = (g, + Tl}'q_l = (g, + 1, q—l =...=(q,, + 11"/.1)(-1_| =
2 G Yy
= (q, + 1) b (4-60)
K
Hodc & dang tong quat:
( g, _ .
g, + T,.)—— = conslL (4-61)

C6 1he chitng minh ring cac ding thitc (4-60) hoge (4-61) [a cap so
nhan cua g, cu thé:

= =m (4-62)
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Dong 1hoi cling 1a ciip 86 nhan cda 1, ¢6 cling he 6 m:

L =m (4-63)

Nhu vay ¢ the vicl cde k&t qua thu duege & dang mot phuong irinh
thomg nhat:

T, tl __t'/.l _qr_\__ﬂl_

. _ 94,
T T 1, 4, 9. Ik

=m  (4-64)
NCu nhi¢t dd va entanpi cla nude cap di duge xdc dinh bdi tinh todn

Kinh 1¢ - k§ thuat thi cdc dai lugng . vi g, di bict, trong &6 cdp s6 nhan

(4-64) cdc ty sd 1,/1, va ¢,/q, mdt di va cdp 86 ¢6 dang:

It T2 _

T2 T Ty

S£2

: 9.

= =..=—"= =m (4-65)

Kal
=
=

3 b

Su dién bién tuyén tinh cta dai lugng g, ¢6 he $6 poc k, # 0 dae irung
cho qua (rinh [am vige cta hai trong tuabin sau khi qua nhié¢t trung gian.

§4-7. PHAN CHIA PO GIA NHIET HOI NHIET GIUA CAC CAP KHI ¢CO
QUA NHIET TRUNG GIAN

1. Gia nhiét hdi nhiét cho
nudc cap khi ¢6 qua nhiét trung
gian

GNTG

Viée gia nhi¢t héi nhict cho
nude cdp khi ¢d qud nhiét trung
gian ¢é nhimg diac diém riéng clia
nd (hinh 4-6).

ic ¢iém 1thd nhit 13 hoi trich

tr tuabin sau khi qud nhigt trung

gian ¢ nhiét dd cao hon so véi Hinh 4-6. S0 d6 gia nhigt héi nhiét mat

hon €6 cong 4p sullt, cling thong so cap trong binh gia nhiét hén hop véi mot
1&n (Mot cap) qua nhiét trung gian.
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bun diue & tabin Khong duge qua nhidt trung gian, Viée <o dung huar co
nhict do qua nhict cao hon d¢ gia nhict cho nude thi i1 ¢o o bl vi <& Lam
tang do chenh Tech nhidt d6 gida ket vie nude, [ang sie trao Joi nhidl Khong
thuin nghich trong binh gia nhict. luong hai trich d& gia nhi¢t vi néng hon

8¢ phan giam di, trong hoi di vho hinh ngang v 160 (hat nhict & dé ling

len.
Su tang 1wong doi vé hicu g T
ov e 5L AR L e . 7 Ak
suidt cua tuabin do hai nhigl khl(’k]/%j) 7. ! |
qud nhigt trung gian AN nho rzoo 15 2400
: N . . L 2509
hon khi khdng qud nhi¢t trung
. z . N . . 800 |- 1o F50a
g1an gan nhu toan bo khoing gia
s . . = L 1208
nhigt ¢& the cd (hinh 4-7).
' e | 5 Pr
bicu ndy rin ra 1ir bica thic - 400
An, ¢d dung (xem bidu thee oL @ " :zioa o
! 40 o0 2 D
(4-27)): fa (ki/kg)
[-1, Hinh 4-7 Sutdng tucng d3i hwéu suit clia

An, = thigt bi tuabin khi qua nhiét trung gian 1 1an

+1, \n, %" va khi khong qua nhiét trung gran \n,

AL nhd gia nhiét hoi nhigt mat cap, phu thude
v&o entanpi gia nhiét cla nudc i,

trung da:
X
Za h,

A= —
o H,

Trong pham vi trude qué nhiét trung gian o,. a, vi h, khong thay ddi vi
qua nhi¢t trung gian nhung H, tang do dé A, giam, thém nita n, ling. Vi
vty doi vai céc clra trich trude quéd nhict trung gian An, giam di. An, chng
gram hon khi st dung hoi sau qué nhict trung gian dé gia nhiét cho nude.

bac diém thit hai 13 ddi véi hot trich 6 dp sudl biing bang ap sufit qua
nhi¢t trung gian thi n¢u trich hoi tanh (trede khi duge qué nhiét 1rung gian)
An™ 1dn hon 16 ¢t so var khi trich hoi néng (sau khi durge qua nhiét
trung gian). O &p sudl dy v@ entanpi tuong (mg cia nude duoe g1a nhigl

AP el sy thay doi ot bidn (xem hinh 4-7). Tir d6 rit ra ring v dp sudi
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gud nhict trung gian thi hot dang d¢ gia nhict hdi nhig¢t cdin trich trude kKhi
quid nhict trung gian ma Khong trich ngay sau khi quéd nhi¢t trung gian.

Bac dicm thi ba I theo mitie dO giam dp sudt coa hoi (rich sau qud
nhict 1rung eian thi A" tang J&n mot gid (i cwe dai nao do o0 giam di.
Nhigt do (v entanpi) gia nhict i vt coa nude (vong ng vai gid (n cue
dut &y thap hon <o véi nhi¢t do fentanpi) ¢ia ohict 161 vu <7 taahin Khong ¢6
qua nhict trung gian nghia 1o do gia nhi¢t cua nude dich chuven vé phia
nhict do thap hon so v3ithic bi khong ¢d qud nhigt trung gian.

Ciling cin phai thay ring vai cde hoi trich ©or nhigt ¢6dp sudt ihap thi
Khi qui nhict trung gian s& ¢ 1oi hon khi khong ¢o qua nhict trung gian do
o nhey sutang wrong doi coa nhict giidng he vie do dd he SO nany luong A,
Ling leén (cong thie (4-27)).

T hinh 4-7 a thiy 16 ring: dudng cong qud nhiét trung eian An!™
nam thap hon duding cong An chi trit mot khodng eia nhiet khong 16n lam
& nhict do thap hon thi hai dudme cong Gy triing nhau, G dp sudl bange 4p
sudl qud nhict trung gian thi ady ra sy thay doi dot bicn cia A"

2. Phan chia do gia nhiét hai nhiét khi ¢6 mét cap qua nhiét trung
gian (qua nhiét trung gian mot 1dn)

Nhitng didc di¢m ciia viée dp dung gia nhict héi nhiét khi ¢d qua nhic
trung gian da ndi & trén <8 dnh hudng 16 rét dén sy phitn chia do gia nhict

gitra cde binh gia nhigt hoi nhigt.

Khi qué nhi¢t irung gian mot ciap (mat [any tht nhat (hict s dung hoi
(trich tr dudmg lanh trude Khi qud nhidt trung gian 1 rdl ¢d hicu gua.

Chidng ta hiy khdo sdt sif dé cdce binh gia nhi¢t hdén hop ed hai rich
tren cung vai dp sudt cao hon dp sadt qud nhi¢t trune gian, hoi (rich thi hai
cO dp sudl bing ap sudl qui nhigl trung gian va ¢de hot trich con fai ¢ dp
sudt thap hom dp sudl qud nhi¢t trang gian (hinh $-%).

Nbu dd bret, hicu sudt cua tuabin duge bicu thi bang cong thiie:

s
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GNy BN, GNgp GN_ ON. GN

Hinh 4-8. S0 d5 gia nhiét hdi nhiét nhiéu cap trong cac binh gia nhiét hdn hap
v&i qua nhiét trung gian mét 1an.

trong do 1icu hao nhi¢t cho | Ay hon mat:

Q.- = ] - i"t + atgq=.ﬂ

o day:

-y = Gy + T,

a, =1 -a -«

_ «IF

= i, - 15

S phu thude caa q“v;‘u} i, duge W har
¢
chi tren hinh 4-9, 1a thay 16 su phu kg

thuge tuyén tinh cua g, vio i) trede
qué nhidl trung gian cing nha sau qui
nhict trunyg gian.

Ta 1dy hiim sG bién thicn:

Q.

Qg

F =

T £ .,._
= {q + 1, + algqh:’) nu ] frf/kj
ol (-],-

Hinh 4-9. Su phu thude clia I'fgng
S ] ] . ) nhiét g, tach ra trong cac binh gia nhist
O day lugmyg hoi dua di qud nhi¢t do su ngung tu cla hai trich héi nhigt

rung gian: khi cb gua nhiét trung gian mét lan.
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P2

Q.+ 1,
oy = [[-—
ol ql'

nhir viy vi3i 1ong s& 7 binh gia nhict thi:

I, + T L+t
F=q.+7t) ]_[ﬂL—r + q,] ﬂ% (4-66)
ri H= T

.
Cdc diéu Kién phy L trong Khodng gia nhict da cho phan thanh 2 doan:

L entanpi nude ngung clia tuabin i’y d&n entanpi nude ngumg Vi dp suit

qud nhicl trung gian i, cu the:

T,

| A

A= ir|:_‘ - i‘l\ =

va 1r entanpi i, d¢n entanpi nude ngung clia hai mai (', nphia L
o
A=1,- i'ls = ZTJ
i
Ding cde ham so pha:
P =A-t.-1,=0 | (4-07)
P =A-1-T,-.. -1, =0 (4-6%)
Ham cue tr] Lagrange:
@ =F + X, + Asp. (4-69)

Céc dai fugng g, va 1, quan h¢ vdi nhau bing cdc bidu thic:

q, = q% - K1 (4-70)
qf=qk+k_¥Zt_‘ (4-71)
I A

O day k, va K, 1a h¢ 6 goée di vai cde doan gia nhict A, va A..

Cho bang khong cde duo ham cha @ theo 7, vt 1, va gidi cip phuong
trinh d& 1a duge:



.
q. + 1. ={q, ““Tl)l_.f- {4-723
q-

Cling nhur trude, phuong tinh ndy trong daang véi ¢ap sa nhin cla cic

dan Tugng T 1, Qg va gL, cn thé:

T. 4. ('Ii

— = — = — =m,

LI TR

Cac dgo him clia @ theo 1o v 1, ciing ¢ho bang Khong viv piihi cip

phuong trinh 46 ta duge mal wemg quan giita 1. va 1. 0 ding:

| "Il;"li ]: L]i .
.4 .1~ | = (1. + gi)— (4-74)
) (q, + 1.0, +T|)J q.
bdi vl gL =g - g, nén:
T+ -, [ - —- —L——‘ =(1: + q:)}-]';‘- (4-75)
STy 4.

Tl mai tuong quan nay ¢d the k& ludn ring do gia nhi¢l T, (hiang hui
trich ¢ d¢ qué nhict kém hon) phii 16n hon d¢ gia nhict 1, (bane hai trich)
¢o do quit nhi¢t khd hon) nghia 1 1, > 15 didu ndy duoe xic nhan hdi Linh
1odn.

Ty 80 1./t = B.; phu thude vao cice thong s0 coa qua irinh, nd nam
frong gidi han tir 1,3 = 2,0, trung binh tr 1.5 + {8, Cin (hdy rang 1y sa
T/t = By phu thude dic bigt vao cde dai lugng g, q-. T, v T, N&u khong

- - .. . - - - i - -
e qui nhigt trung gian nghia b g, = 0 tht g5 = q. va phiang trinh (4-74)

hode (4-75) ¢ dang:
EE
T-+ (=T, + ) —
q,

vacludng dirong vai cip so nhan:
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T, 4. 4,

T 4 4
Bac trung cho sy phy theoe teyen tinh:
L4
g =q +k> 1

-
1

Cho hfmg Khong cdc dao ham cua @ theo 1, 161 so sanh vai daor ham

cta @ theo 1. domg thii ¢6 tinh dén o - Koty = vivg, + Kot = s ta duge:
4. .
o+ g =0T+ ) — (4-700)
s

Tuong duong vdi cip so nhan:

Tuong tu nhue vay ta duoe:

T, + gy = (T, + ) E{_

= T, 45
hoiic: SCR, ER m-

Iﬁ q_"\ q.

Ta nhan duge quy ludt ndy d6i v (3t ca cde binh gia nhiat thdp hon:
6,7, .7,

Nhu viy tir binh gia nhi¢t 6 d¢ pia nhi¢t 1 t, bére hoi trich sau qua
nhiél trung gian 1y co:
s % 3 T, 4 4y 4,

= = — =—==..=—% =m. (478
T, Ts Ty T, g, 4 Yy



Cic phuong (rinh (4-74) va (4-78) duge giai bang phuong phap gan
ding lién tuc. HE 86 m. duge cho trude, thutme hing [,01 = 1,03 vi theo

phirang trinh (4-78) ngudi ta xdc dinh cde dui huegng o, ..., Y. T,, ..., T; SaU
;1 .
do xac dinh 1. = A. - ZT.. vil kiem tra xem ¢ thod miin cae (nn s0 1., 14,

4, Yy nhiin duge tie phuong trinh (4-74) hay khong. Néu khong thoa mén
thi thay dot tri s& m, cho d&n khi nao thod min didu kign cia phuong trinh
(4-74). Thuong doi hoi tir 2 dén 3 lan gin ding.

Cac dui hrong 1, T, va (, ¢an phai xdc dinh so bd theo coOng thire
(4-73).

N¢u nhi¢t d9 va entanpi cla nude cdp da cho 11¢n co s 1inh todn kinh

(¢ ~ k¥ thuit thi ngudi ta st dung cdc tri so 1, T, va g, dd chon.

§4-8. VIEC LAM LANH HOI TRICH VA ANH HUGNG CUA CHUNG DEN
SU PHAN CH!A BPO GIA NHIET HOI NHIET

1. KHAI NIEM CHUNG

D0 kinh t& nhi¢t cha viée gia nhiét hdi nhiét khi sir dung hoi qua nhiét
cha cic ctra trich tuabin, dac bigt 14 hai sau khi duge qud nhigt trung gian
td thé duge nang cao nh¥ viéc 1am lanh hoi trich bing nude cdp. Do vice
lam lanh (giam d¢ qua nhiél) nhu vy nén si trao déi nhiét khong thuin
nghich trong cdc binh gia nhi¢t giam di, lwong hoi trich tang 1én, hi¢u suit
cta teabin vi cia nhd mdy dién tang 1én. Viée nang cao hi¢u sudt toy
khong nhiéu chi vao khoang 0,5% nhung vi¢e didt cde binh lam lanh hoi da
10 ra 13 Kinh €, nhat 13 khi st dung loai nhién ligu dat tién.

Binh 1dm lanh hai 13 mot binh trao d6i nhiét hai - nude, trong d6 nude
dugce dun noéng nhd su giam do qua nhiét cha hoi mi khong <6 sy nging tu.
D¢ loai teir khd nang ngung tu thi hoi sau khi duge [am lanh phai con do
qua nhiét tr 15 + 20°C.
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Truong hgp ngugc lai néu sir dung dd quéd nhidt cua hoi viv Jo v nhigt
cua nude trong binh trao déi nhigt dén nhict do bdo hod cha hai hoac cao
hon la khong thé thue hi¢n duge, binh [am lanh hoi s& Fam vice vl s
ngung tu cia hdi gidng nhu mot binh gia nhi¢t thong thirdmg.

T anxre

a)

Hinh 4-10. Cac sa 45 nguyén Iy clia viéc néi cac binh [3m lanh hai trong thiét
bi tuabin ¢ gia nhigt héi nhiét va qua nhiét trung gian:
a) Cac binh iam lanh hoi dat trong; b) Cac binh 1am lanh hai dat ngoai.
R - binh lam lanh hoi ndi song song {sa 46 Ricar): B - binh lam
lanh hai méc ndi tiép (so dd Violen).

Mie d6 gram d9 qua nhiét ciia hoi trong binh tam lanh phu thuoce vao
nhi¢t do cua nude 1am lanh hoi khi dua vio binh. V& vige ndy ¢6 thé ¢6 2
truong hygp khac nhau:

- Thit nhdt 1a nude dwa vao binh 1am larnh hoi (dat binh nay & phia sau
binh gia nhidt) ¢6 nhi¢t d§ thip hon nhigt ¢9 bio hod ciia hui thudmg vao
khodng 5°C, khi d6 do chénh nhigt do & ddu lanh ciia binh lam tunh hoi la
nho nhat, vao kKhodng 20 + 20°C néu [ thye hién hai dong ngwge chidu.
Phin 16n nude sau khi duge gia nhi¢t trong binh lam lanh hdi ba tri kidu
nhu the s€ di vao binh gia nhi¢t ti€p theo ¢6 4p suit cao hon (hinh 4-10 a).

Trong truding hop nay binh lam lanh hoi duge bS tri trong cling mot
than chung v&i binh pia nhi¢t sit dung hdi trich d6 vi duge 201 1la binh fam
lanh hoi "dat trong”. Nude di trong binh lam lunh hai dat trong duge gia
nhiét dén nhi¢l do gin nhigt d9 bao hod cla hoi. Vige ning cao hi¢u sual
ctia tuabin khi bd tri binh 1am lanh hoi nhy viy 0 mot vai cura trich dat vao
khoang 0,59,
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- Trutmg hop that hai ¢6 hueu qud hon v¢ mat nang luong [ lam lanh
hat trich himg mat phan khong nhicu lam cua dong nude ciip rod sau d6 lad
nhap chung vdi dong chinh & phia sau binh gia nhiét thit nhdt 1rén cling
(hinh 4-10b). Khi dy <6 Uh¢ gia nhi¢t cho muede d8n nhigt do cao, nhigt Jdé
dy duoe gidn han bai do chenh nhi¢t do & dau nong coa binh 1am lanh hoi
ki¢u hw dong nguge chidu viv duge xde dinh himg viée tinh todn kinh 18 -
K§ thudt. Sa do ba i binh lam fanh hot nhu vay oo 1én goi i so dé Ricar -
Nheconui (Phip, Tiep) - da 10 (&n nhimg ngudi d8 xudt ra chiing. Nguoi ta
con goi ching 1 binh fam lanh hoi "did ngoai”, drge nai song song vii
dong nude chinh di qua cde binh gia nhict. thutmy 1 cie binh gia nhidt cao
ap. Tuy nhién v& mit cau 1ao cling ¢6 thé dat ching trong mot thin chung
vidi hinh gia nhict hol nhict weomg (g, nehia b theo cich bo tri, chiing ¢6

the 1a Kicu "dar trong”.

B Kinh 1€ ciou nhing binh lam lanh hoi nhu thd duge nang cao 1 do
hai duege Liun lanh siu va do gia nhi¢t cho nude khd lom. o the cai nhu da

tict kicm nhién lig¢u mot cich trge tép.

Tuy vay, hicu quad ning lwong cua binh Lim Linh hoi kicu ndy cling bi
giam di moi it do Iy lugng nude cdp di qua cde binh gia nhid¢t 6ép theo di
b1 gidm va hoi trich hdi nhi¢t cho cic binh gia nhict do cling gidm Lrong
rng.

Mot dang khéace cga binh lam lanh hot din ngodi Lo st dung dong nurde
cdp & sau Wit cd cde binh gia nhi¢t hot nhiét dé 1lam lanh hoi trich (hinh
4-10 b). B sau lam lanh hoi trich khi 8y giam di, hiéun qua ning lugng cua
su d0 nay giam di mat 1 song phin ndo duge b lai bdi lugng nude cip di
gua cdc binh gia nhiét day du, khong lam giam lugng hai trich héi nhict.
Ngudi ta poi s d6 ndi binh [am lanh hoi phue vay 13 so dé kicéu Violen - d6

13 1&n m$t nha may di¢n cua Phép dp dung loai su do nay,

Ciing ¢6 thé ¢ cdc sg di ket hgp: Ricar (hoac Violen) két hap vdi binh
tam lanh hot dat trong; Ricar k& hop vai Violen vov...

Cdc binh lam lanh hai ¢6 nhiém vu lam ting hic¢u sudt cua thiél bi
tuabin nhung dong thii ¢ciing dnh hudng 1dn dén sy phan chia d§ gia nhidt
héi nhict gitra cde cdp.
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Anh huong cha binh lam lanh hoi dén sy phin chia d¢ gia nhigt duoe
the hi¢n rd ré1 nhit 1a gifia ¢dp su dung hoi trich "lanh” ¢6 dp sudt qué
nhi¢t trung gian viv cdp sir dung hei trich "néng” tir cira trich ngay sau khi
qua nhi¢t frung gian,

Trong s d6 khong ¢6 binh lam fanh hoi thi ty sG 40 gia nhidl clta nude
& cac ¢dp d6:

I
B=— ~15+18 (4-79)
T

nhue dd néi & trén, ' vie T B do gia nhict cla nwde & cdp "lanh” va & "cdp
nong".

Khi d;‘jt binh lam fanh hoi dat ngoai theo so d6 Ricar hodc Violen (hi
huoi dira vao binh gia nhig cdp "néng” s¢ 1a hoi duoe lam lanh sau, SY Lrao
461 nhict khong thuan nghich giam di nhidu. Cdp gia nhigt dé tham pia mot
cach ¢8 hicu qua trong vige gia nhiét héi nhi¢t ndi chung, do d6 1y s6 do
gia nhi¢t cha cdp "lanh” va cip "lam lanh" (cdp “ndnp” bay gity goi 1a cap
"Lam anh™) thay doi mot cach e ban va phu thude vao thong ¢ clia thid bi:

B=-"321 (4-800)

Nghia 1 do gia nhi¢t 16i wu & cdp néng nhung duge 1am lanh ¢6 1thé
tham chi con cao hon & cdp lanh ¢6 dp sudt qua nhict frung pian,

Ciing cdn phai néi thém rang trong trudng hop niy ty s& do gia nhigt
cua ¢dp néng ¢6 binh 1am lanh hoi T,, va cla ¢dp 1iép theo ciing tuong dGi
néng ¢6 dp sudt thip hon néu nd khong ¢é binh lam lanh hoi. 1,,, ciing thay
doi kha nhiéu. Cy thé trong cédc s dé khong c6 binh 1am lanh hai, ty s& d6
tuan theo dinh luit cdp s nhan ¢6 chi s6 m &~ 1,02 nghia 1a:

L}
T

Tr-l

=m= [,02

Con trong trudmg hgp dang duge khio sdl, khi ma ¢dp "néng" ¢6 binh
tam fanh hdi, con cip tiép theo 6 dp suit thiip hon khong ¢ binh tam fanh
hai:
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Nehta lic d¢ gia nhict & cdp od [m fanh hai 16n hon do gia nhict & cap

ben canh o dp sudt 1thap hon v 30 + 504

Trong truding hop ndy doi vai cic cdp 1HEp thee O sau quit nhict trung
glan ma Khong 6 binh iam lanh hoi thi van (ein theo gquy tudn cip <o nhan,
Ty 30 100 wu coa do gia nhiel gilra cde cap do co 1he xde dinh gin diing
hing gidi tich. Sau Mhi dd xie dinh duoe cye dai cia hico suat tuabin bang
phueng phip cire tri quy ude cia Lagrange tuomg to nhue KEU ludn dai vy s
d6 khong ¢ binh Tam Janh hoi da ndi inude day.

Sit phin chia chinh xide d0 gia nhi¢t cho nude ki dat binh [am Tanh hoi
dit ngoai s¢ ut kiem duge mat lrong nhict vao Khodng (i 0.2 dén 0.54%
2i0ng nhu khi ¢d dat cde binh lam tanh heoi,

§4-9. CAC KIEU CAU TAO CUA THIET Bl GIA NHIET HO! NHIET
Cic binh gia nhiét cao dp ciia khoi cong suat lon

Xu hudmg chung cia vice phét (rién (md rong) cdc thict hi 13 cdce binh
tam lunh hoi v 1am lanh nede dong dcu duge ehé tao ¢ chung mot than
vdi binh gia nhi¢t cao 4p cia cic khoi nang lugng ¢6 cong suil [dn. Co 1he
lay vi dy mat nhém gia nhicl cao dp dun tuyEn cia khai SO0 MW vdi tuabin
K-500-240-2 g6m ba binh gia nhi¢t cao dp dat ndi ticp nhau, moi binh ¢6:
ban than binh gia nhict (GN) md trong d6 hai néng duge ngung tu, hinh
lam [anh hai (OH)Y va binh lam lanh nude dong (OB)Y. Cdac binh tam lach
hat s6 2 va s6 3 duge noi theo so @6 Ricar - Nheconui, song song viai binh
gia nhi¢t cav 4p nam cao hon. Nude cip Lin lugt di qua OB, GN vii OH.
Nhi¢t do cudi cing ena nude ¢ip 271°C. Di qua OB chi 13 mdt phin cia
dong murde cip. Nude ngirng cita hai trich (nude dong) dirdge xa dén cap tir
OB ctia mdi binh gia nhigt cao dp vao O cua binh lin cin <6 4p sudt hai
trich thip hon (hinh 4-11).

Nudre cip dua vivo v di ra khdi phin gia nhi¢t chinh GN duae bo i &

phia dud qua 3 Sng g6p thing ditng vio vi ra. BE mat trao dai nhiet duoe
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che tao & dang Ong soan rudt 2 tra nhu 10 xo. Hinh 4-123 eidi thicu su da

¢du o cla binh gia nhict cao dp ding cho tuabin 500 M.

Cac binh gia nhiét ha dp kieu bé mat

Cac binh gia nhict ha dp duge ché ao & dang hinh try ditng ¢& budng
nude  phia tren d¢ dua nude viio vi rdt nuede ra. Be mat tracy doi nhidc

cac ong hinh chiv UL Hinh 4-14 i thicu mat cil diing coa mdt hinh gia
nhiet ha dp ding che tnabin 800 Af117

<A cA
oy G% N,
Vas, iy | [ |
“ ; :
5 BN S L
" o T 052 1 oM3
3 | #=
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__________ Bétr binh ket ki’
Hinh 4-11. S¢ dé néi cac binh gia nhiét cao ap clia thiét bi tuabin K500-240-2,

b)
Hinh 4-12 Cae so dé dong nude (a) dong hai va dong nude ngung dong (b) cda binh gia
nhi&t cao ap dlng cho thidt bj tuabin 500 MW
_ OB 4 cacéng gép chinh: 5. cac 8ng gép trung gian cla OD: 6 &ng théng;
7 cacvang d3; 8 va 9. nude ¢ip vao vara 10 nude di ra tir CH, 11 haivao, 12 nude
ngung dong vao OB; 13. nudc dong ra.

1.GN 2. 0OH 2
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Cdc binh gia nhiét ha dp kiéu hén hop (tiép xiic). Trcn hinh 4-15 giGi
thi¢u cdc binh gia nhiét ha dp cua tuabin K-300-240.
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Hinh 4-13. Cau tao cla binh gia nhiét cao ap dung cho tuabin
500 MW

a) Mat cét doc; o), b), 2) Cac mat cit ngang theo OH, GN, OD;

¢) So d6 &ng xo&n rudt ga kiéu don (1 day).

MC - céc ché néi khi I8p rap clia hé théng 6ng; HC - phan doan
dudi clia GN; K - v (16p boc) cét 6ng rudt ga clia OH va Ob:
I'K - hdp chuyén dan clia OH va OB; I1 - vach ngan clia phan

doan GN.
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Hinh 4-14. Cac mat cat ding cGia mét binh gia nhiét ha ap dung cho tuabin 800 MW
1. thén; 2. chum &ng clia GN; 3. chum 8ng clia OH; 4. vd clia OH; 5. mat sang éng;
6 nap; 7. thanh neo lién két; 8. clra chén nudc: 9. thiét bi cho hai vao; 10. mang day;
11. vé cla OB; 12. chim 8ng clia OD; 13. budng phan phéi nudc ciia OB A - nudc
ngung chinh vao; I - nudc ngung chinh ra; B - hai vao: I, /| - nudc ngung chinh vao
(ra) OB; E - nudc dong clia hai trich tis binh gia nhiét lan can dua vao; i - hat hdn
hop khéng khi - hdira; 11 - hdn hap khéng khi - hai tif binh gia nhiét lan can dua vao;
K - nudc ngung dira.
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Hinh 4-15. Cac binh gia nhiét ha ap cla tuabin K-300-240:

1. than: 2. clta chén nudc dat trong; 3. phan 1am lanh hoi thoat dat trong
kiéu tiép xuc; 4. 6ng can bing; 5. mang phan phdi nudc tang trén; 6. mang
phan phéi nude tang dudi; 7. hdp dua hai vao; 8. ché tap trung nudc dong,
9. gia d8; 10. nudc vao; 11. hai vao; 12. hai thifa di ra; 13. nudc noéng di ra,
14. tdm chan phan phéi: 15. cét chdng khung; 16. 6ng xa vao binh ngung;

17. §4u ndi 6ng xa tran.



§4-10. DO GIA NHIET THIEU & CAC BINH GIA NHIET KIEU BE MAT
b

Lucng nhicn hi¢n ticu hae vi chi phi vé cie thict bi gia nhict hor nhid
phu thudesdiae biet vao do chenh nhiet do ¢ cie bo phan gia nhict, cu the La
phu thude viio do eia nhict thicu cho nude  hin thin binh gia nhigt 9,
vio do qua nhict con fai ena hai trich khi ra Khdi binh Lim fanh hot 8, va
vao do chenh nhict do coa nude dong khi ra kKhoi binh tam lanh nude dong
9. . (hinh 3-16).
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Hinh 4-16 D6 th) do chénh nhiét d& trong binh trao dd1 nhiét hai - nudc:

QB - binh 1am fanh nudc dong, GN - binh gia nhiét, OH - binh Iam ianh haot;
F - bé mat trac ddi nhiét; t, - nhiét dé clia nudc; t,, - nhiét d6 bao hoa cla
hat trich; 6 - d& gia nhiét thidu cudi clng & sau binh lam lanh hai.

Khi Twging hoi ticu hae cho tuabin vit 40 gia nhi¢t cudi eing cua nude
kKhang thay doi tht sy thay dai ena 40 cheénh nhi¢t do ¢ ciac bo phdn gia
nhi¢t s¢ cddinh huang dén cong sudl dign sinh ra bdt cac dong hon trich cua
tuahin, d&n lugng e hao nhicn licu v d&n gid tidn cla cic binh gia nhigt
nhu saur:

- Khi giam ¢o gia nhi¢t thicu 8 {3) véi do gia nhig¢t cua nuwde 1, da cho
thi do kKinh (& nhict cta thiét bi tuabin tang len bai vi Khi dé nhigét do bio
hod va adp sudt cua hai trich giam dic eong cta hai trong tuasbin (ang len.,
Tat nhien khi ay bé mat trao doi nhict, lugng Géu hao Kim loai vi @id thinh

cua binh gio nhicl 88 tiang 18n.
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- Twang tr khi giam do chénh nhiét do cia nude dong khi ra Khoi binh
lam lunh nude dong mit nhi¢l do vio clia nude di cho thi nhi¢t do cia nude
dong dura viio binh gia nhigt Lo can ¢é dp sudt thip hun s& giam di, hai
trich cho né tang 1én dong thii do nude dong duge 1am tanh sau hon nghia
13 vi¢e str dung nhi¢t cua hoi ndng duge nhiéu hon mi L lirgng hai che
binh gia nhi¢t ¢ binh Ham lanh nude dong giim di.

Cong cua hoi trong tuabin khi dé tang 1én, lrong 1idu hao nhicn licu
giam, 131 nhi¢n chi phi v& Kim loai vit gid thinh cia binh [hm lank nude
deng sC1ang 1on.

- Khi giam d¢ chenh nhi¢t do cua hoi (rich ra khoi binh lim lanh hoi
nehia la giam nhict do cia hoi va do qud nhict con lai cia né sau khi dirge
lam lanh thi luu lurgng hoi cho binh gia nhict ¢d binh tam lunh hai sé phai
tang 1&n, do gia nhi¢t cho nude & binh Thim tunh hoi tang 1én vi luu fugng
hai cho binh gia nhi¢t tiép theo ¢d 4p sudl cao hon sé eiam di; khi d6 b
mit trao doi nhi¢t cita binh lam lanh hoi phai tang lén nhung ti¢u hao nhicn
li¢u thi gidim di. B9 gia nhi¢t thicu (d9 chenh nhi¢t do) 16i vu phu thuoe
vao gid tién cla Kim loai va nhién licu. Nhicén fi¢u ¢ang dil, kim logi ciing
r¢ thi vige gidm d¢ chénh nhi¢t do cang ¢6 lgi vii ngwge i

Su thay déi cong sudt digén khi thay déi do gia nhict thicu v, & cie ho
phin gia nhict duge xdc dinh bang sw thay déi nhi¢t gidgng cla hoi trich
trong {uabin. Sy thay déi nhi¢t gidng va do gia nhigt thidu dai v6i mol cdp
gia nhi¢t ndo d6 duge lien h¢ véi nhan bdi mot sy phy thude iy 18 thudn:

Ah, = k,Av,

O day:
Ah, vt A8, - sy thay doi nho clia nhiét gidng va cla do gia nhict thidu;
k, - h¢ s 1y 18,

Khi sy phy thuge ciia dai lugng g, vd bdi vay ciing 13 coa i, vao i, ta
tuy¢n tinh trong todn khodng gia nhi¢t th hé s6 k, 13 nhu nhau dai vai 14
cd cide cdp gia nhict,

Khi giam d¢ gia nhi¢t thi¢u thi do kinh ¢ chung duge xdc dinh bai sy

et Kigm vé chi phi cho cong sufit dicn thay thé AW (MW (nhr Suling
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nhigt gidng cua hoi) v chi phi cho nhien ligu AB. Do kinh & nay doi lap
V3t chi phi bd sung AK vi cac thidl bi cia nhiy médy di¢n phai ddt tién them.
Kht xde dinh AW ciing phii tinh dén sy thav déi luu lrong hei cho

binh gia nhi¢t dang xét v cho cde binh gia nhi¢t khic tuy theo loai sa do.
CO them duge phin cong suilt dicn AW 1hi dong thai cong ¢& nghia 1a
nhan duge nhicn ligu tiét Kicm hing nam AB (fndm nhici fidn ticu vhudn)

V3 <O Tuong edn thidl dé sin xudl ra mot Juong dicn ning tweng ing AE
(MW H ndmy:

e

AB = b AE,,, = b._T,, AW

1ath

G daye

b, - sudt 1icu hao nhiép licu ticu chudn doi véi cong sudt thay the
duge chon theo cac thiét bi thude logi ché tao hicn dai nhil
dic trung cho khu vye (viing linh thd) ¢& nha may dién
(MWD,

Toan = SO gidy st dung comg sudt himg nam.
Ngodi ra chang ta ky hicu:
2, - ¢hi phi tinh an vé nhién licu ¢6 k& dén gid tién Khai thic va
van chuyén (déng/t nlién licu tidu chudn;
Py - e & hicu dung ticu chuan cha van ddu we (',

AK - phiin vdn ddu tr dit thém cia nha mdy dicn khi gidm cac 1
s 49 chénh nhict do (dény):

K - sudl gid thianh coa cong suiit dicn thay (he (déng MW):

&y, Vit o, - phin Khdu hao va stta chita cae thict bi hoi nhict va
nhi may di¢n thay (hé.

DO gia nhi¢t thicu 161 wu vé mat kinh 1& duge xéde dinh 1 didu ki¢n li
tong (e keem hing nam vé chi phi tinh todn nhd GE kiem nhien li¢u vi
giim cong sl thay (hE (so vai phuong dn ban diu) (déne nant) o6 gl

cure dai:
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Az = 2PAB 4 (p, + oL ORAW S (p + o, 08K

Trong bicu (hifc ndty cdac il 8@ AB. AW, AK da dude xide dinh phi hop

v e gid o cua dooeia nhict thicu 8,

Theo tinh todn coa Vien Nang Trong Xibia (Lien xab dd gia nhigt

thicu g thude vio gid ticn nhicn ligu vir hang:

35 6O A0 G gla nhiat cao dip
P50 205707 dar v&i gia nhigt ha dp.
Nhier doimrde dong d3 duoe Tam Tanh can hon nhicn do nede o 3
FEHC, DO guiad nhict eon lai cta hai di dooe Tam Lanh (hhi ra Khot binh tam
fanh hoty 5+ 15 0 DO quad phict con lai cua het cin phad do dd ngan ngi

siengung tu cua hot & binh i lanh hog,

§4-11. NHIET BO NUGC CAP CO LOI NHAT VE MAT KINH TE

Nhict do gia nhict hoi nhigt cho nude cap od 1ol nhit v¢omat 1y thuy &
it phi hop v leeng (éu hao nhict nhd nhil cha thiét b fuabin do Lé
Nem duge mot Tugng nhién Ticue weeng g o nhit may dien. Song vice dp
dung gia nhigt hai nhi¢t Lai Lién guan dén cie chi phi bo sung vi vay nhidt
do gia nhidt o1 nhict do (61 vu ve mat Kinh (& phdi thadp hon gia o 1§

thuver ctia ndG vie duge sde dinh bai i sa chi phi 1inh todn nhd nhit.

Cdc thict bi gia nhi¢t hai nhigt cing var Gng din. cde van, cac hom,
cac trang bi tr déng. do fuding vd Kicm tra déi hoi phii a¢u hao thém vé
Kim loai, v nang ludgng cho bom nuede vio nhimg chi phi bang tidn trong

ime.
L

Khi dp dung gia nhi¢t hdi nhict, vdi cong sudt dicn di cho do ¢o cic
ctra trich hot nén heu hrgng hai midi cho wabin v Tra hrong nude cap cho
[ hat tang 1én. Do fwu hegng hoi mdéi tang. chicu cao canh dgng cua wie
ting cao d@p cta tuabin ting 1&n, hicu sudt cia chitng tang lén. Luu lueng
hoi qua cde ting ha dp v ong thodt cha tuabin giam di Lim cho ¢iiu lav cda
ching Jdon gian hon, gidm doge cde 10n hat ra sa chio phép midng cao cong
sudl gidt han.
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Khi gia nhiet hai nhict do luu fugne hai va e [rgng nude cip tang
fen, dign tich bd mat dor coa phin sinh hoi vi phin quéd nhi¢t cua 10 hoi
phitl tang lén, dien tich bé nuat dot eita b ham oude cling tange 1én vi lueu
rong nude tang v do chenh nhict do gidm. Dé grim nhi¢t o cta Khoi
Thodt ngudi i phii tang be mat d6L cla bo sy khong Khi. Keér qua 1o cic
chi phitve Kim Toai v gid thanh cua 19 hoi 88 tang jen khi tang nhigl do cua
nudae cip.

VA s thay doi caa nhict do nnde ciap o At O C) tht nhidét do Khoi
thodt Kinh 18 1~ thay don [ At = g AL, ;& ddy @ = 020 £ 025 v o6 i
=0 Hom doi vainhicn licu 1¢ hon, Nhidt do caa nude cap ed ang them 70°C

thi hicu sudt cia 10 hed giam di tirong ng Khodng 14

Dudme kinh va gid thinh cda ong ddn hai méi vd ang din nuede cdp
cling tidng Ien. ti¢u hao nang Liemg cho bom nude tang 1en. Tuy nhicn binh

nging va he thong cung ¢ap nude thi ré hon.

Khi tiang nhi¢t d& gia nhict hoi nhict cho nude clp trong gidi han dim
bao giam duoe hagng nhien licu ticy hao < nhi may tht cide h¢ thong nghidén
than, h¢ théng nhicn licu, thin tro xi. kLt bui ciing ¥ di, ticu hao ming
lweong cho cic mdy mée co Khi cta nhitng he thdng do giam i vi ong khai
cling ré licn hon,

Nhi¢t d0 nude cdp 167 wu cling phy thude viw gid tién cia kim loai va
nhién lLi¢u sir dung, thudong duge xde dinh bang tinh édn so sdnh nhiéu
phuvnge dn.

Nhig¢t d¢ nude cip (6i vu phii duge chon cling véi vige chon s ol
trich hoi nhiet cia tuabin. Toy theo thong s& hai han diu, cing sudl cia
khot nang hremg, gid thanh cia nhien licu si dung, neudi ta xem XEL mat
val phuang dn <6 8O clra trich hai phi¢t khdc nhau (vi du 6 + 8 hoac 7 = 9
cura trichy,

BPor voi 5O ctta trich da cho, bing céc phueong phip da trinh bay t(rude
ddy, ngudi a tim nhict do eia nhi¢t cuai cimg cho nude Cp 100 ru veE mat
I thuyet, nd Ta gidi han trén cia nhict do nude cdp Kinh (¢ (v s6 ol trich
did choy. Nhi¢t dé 1v thuy¢t xde dinh phurong dn bicn vii cée gl (rt tren cua

nhict do Kinh & dd tm duge. Neudi 1a chon cie phuong an con lai vt w0



cdp gia nhict di cho va giam thich hap nhici do cudi cua nude cip so vt
tri s¢ cao nhat. Sau khi xdc dinh nhict do 61 vu cuu nude cilp bang cdch
nhw vily v tiing 86 cira trich, ngudi 1a chon sd elra trich Kinh 1€ cling vdi
nhi¢t d¢ nude ¢ap ¢o 1oi nhil trong tng,

(3 ¢cdc 1hiét bi ¢ qua nhic¢t trung gian ngudi 1o xdc dinh so bo dp sui
qud nhigt trung gian (67 wu rdi chon civ phiong dn nhict dd gia nhiét cudi
cling cho nude edp ¢é tinh dén qud nhict (rung gian, mol lrong cde cira
trich hoi nhigt cao dp triing véi cira hoi di qué nhicl trung gian.

Chi phi tinh todn nhd nhat vé nhién licu v cae phin 1@ ké trén ciia nhi
mdy di¢n s¢ xdac dinh nhi¢t do nude cip oé [oi nhat vé miit kinh &, né pha
hap véi nhigt dd Khéi thodt ciia 10 hai vie mot logl céc thong s& khae cla
nhit may.

Tom lai vige xde dinh nhi¢t do cudi cha nwde cip o6 loi nhat vé M
kinh 1¢ Ia m&t cong vice quan trong cha vide (81 wu hod ddng bd nhid may
di¢n tuabin hoi va duge thye hién bing phuong phap mo hinh 1wdn ¢6 st
dung mdy tinh dién ur,

Bang dudi day gidi thi¢u tri s nhiet do nude ¢dp, nhi¢t do khaoi thodt
v nhi¢t do siy khong khi so bo clha Vien nghién ciu trung tam cdac thi¢t bi
10 ho vid tuabin (Lién x6 ¢ii) trén ¢o s& tinh 1odn kinh (& k§ thuat doi v

cdc Khét mang phu i gde va nira dinh 3 cde viing nhicn licu ré v dan.

Nhiét @& nén chon, °C

Cac khsi ganh phu tai géc, Cac khdi nla dinh

o x 13 MPa, 540 -
Mbi chat 24 MPa, 565°C 560°C
Nhién lieu ré . 18 53 o
2 -5 rap/T te Nhién ligu dat ién 18 - 23 rup/T te
Nudée cap 235 - 245 280 - 295 i 235 - 245
180 - 19
Khdi thoat 180 - 190 130 - 140 150 - 160
230 - 140
Khéng khi & trudc 30 i
bo 83y chinh 7050 60 - 70 60 - 70

Ghi chi,
TU 56 12 d8i véi hé thng nghidn than khép kin,
M3u s6 |a d6i vdi hé théng nghién than phan tan
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Khi tang nhi¢t d§ khéi thodi ndi trén thém 20°C 1hi nhic¢t dO nude cip
¢d the ning them 5 + 10°C. Khi gidm nhi¢t do Khai thodt thém 207 thi

nhi¢t 4o nude ¢ip cin ha xuong 5 + 7°C.
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Chiong 5

TON THAT HOI VA NUGC
VIEC BU TON THAT

§5-1. TON THAT HO! VA NUGC

Ton (hdt hei vie nuede cia nhi may di¢n duge phian ra: ton that trong vi

10n thill ngodt,
Tan thil trong bao gom:

- Ton that ro 11 hoi v nide ngung trong hé thang thict bt va ang din
ctta ban than nha may.

- Ton thdt nude xa cua 10 hoi + ticu hao cho cde nhu cdu k¥ thual
(ding cho hoi d¢ Lum ve sinh 16 hoi - sdy nhién lice vy,

Nguyen nhan cta 1on that 1 i 13 do <6 nhitng chd khong kin nhu céc
chd néi Ong bang mat bich, tén (hilt & cdc van an toan, 160 (hat nwde dong
trén dudng ong. ¢ cdc van va cde 1hict bi. Ton thdt rd i phan bo trén toan
ho dudmg hoi va nude, (a1 nhicn 13p trung hon 1 nhimg nai ¢6 thong s6 cao
nhil cia moi chit (dp sudt vi nhidt do). BE don gidn cho vice tinh 1odn s
do nhi¢t ngudi ta quy wde 12 (6n thit 1 i @p trung & dudng hol mai
(dudmg dng din hoi 1 10 dén tuabin). BE gidm cdc 180 thall 1o ri, ngrdd 1a
thay the cdch ndt mat bich bang ndi han s& dam bido d0 kin ddng thdi 1im
cich thu thap nude dong o cdc 1hiét bi, cdc van duimg dng 08 s dung lai.

Thanh phin thit hai ¢ha ton thit trong 13 lugng nude xa 1ién ue 1 bao hai
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cua 1o nhim muc dich gidi han nong do mudi, Kem. axit silic va cac hop
chil Khde ¢ trong nude 10 0 mot i so dim bido cho su im vice tin cay
cua 1 va chat lugng ciia b sdn audt ra. Muon gidm lugng nude xa lién oy
VA g cao chat luong clia hoi
thi phat cai thien chdt hrong

nurde cap cho 100 phat giam (6m a

Hhat bt va nude neung d¢ giim

——]

laonge nude bo sung. dp dung 4

vige bac hai theo ¢iap trong cic i 78
[ bao hai va thae hien phan h
hoi mot ciach hgp 1y, Neohi ra Gpc
d& an dung lugng miede X Vi

nhict heong cia nd ngudt 1a s

dung maot thict bi phan Iy nudc - @E,
Xid bao gdm cdc binh phan Iy bx

Be 8n

(din nd) va cde binh lam lanh
nurde xa sau khi da phan 1y,

Hinh 5-1. S0 dd don gian nhat clla nha may

Ton thit trong con phii ke dién ngung hot va t8n that hai va nudc.

dén logng hoi vi mirde neing by

mat mat & cdc che o lam vice Khong 6n dinh (¢hé do qud do) cla cic thid
biovi du khi khdai dong viv ngimg [0, Khi sdy viv (héi sach duding ong, khi
khan dong v ngimg weabin, khi rira cdce thidt bi. Vide eidm nhitng 18n thal
ndy la mat yeu ciu quan trong d61 vaéi so d6 khi dong clia cde khai nang
lugng viv cna nhir may dicn.,

Ton thit ngoai chi ¢é ¢ cde trung (am nhict dién iy theo loai s dé
cung ¢ip nhi¢t cho cdc ho ticu thy ben ngoai. Neudi ta dp dung hai loai so
do cung ¢dp nhi¢t khiac nhau:

+ So dd mdt hoi cung ¢dp cho cde hé Géu thy trre GEp tr el trich ¢t
tuabin cdp nhiet hode hot thdi ¢ha tuabin doi ap (hinh 5-2 a).

+ Su do Khép kin: hai tr cua irich hode tir tuabin doi dp dige dura vio
binh trao doi nhict kicu bé mat d¢ dun néng moi chil trung gian cung cip
cho hd 1icu thy bén ngodr, nhur vay nude ngung clda hoi trich duge i@ lad &

trung tim nhigt dign (hinh 5-2 by, N&u cic ho lidu thy yeu ciu hot 1hi
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ngirdi ta dang cic binh trao doi nhiét trung gian la binh bdc hai (sinh hoi).
Né&u cde ho tiéu thy yeéu cdu nude thi ding cde binh gia nhiét d¢ cung cip
nuwde nong cho mang nhi¢t. Nhu vay dai vdi so dé khép kin thi khong ¢6
ton thal ngodi v adu so sdnh twong d6i vdi (80 thit moi chdt thi trung 1am
nhigt dien khong khde nha mdy dién ngung hai 12 bao nhicu. Khi ép dung
sd do md thi & trung 1am nhi¢t dién ngodi 16n 1thit trong ¢dn ¢6 180 thdl
ngodi khi 160 ¢6 the 1 15 + 70% (trung binh 35 + 50%) lugng hoi tiéu hao
cho tuabin ¢ip nhigt. Mire do t6n thdt ngoai nhidu hay it ¢dn 1wy theo lugng
nude ngung 1 cac hg ¢ong nghiép st dung hai (ri vé nhit mdy dién ¢6 (hé

tir 0 = 80% {1rung hinh 20 + 50%) lugng hoi ¢ cung cip.

By

Hinh 5-2. S0 d8 nguyén Iy ciia trung tam nhiét dién:
a) So 48 md vdi tén that ngoai va sir dung nhiét clia nudc xa:
PL - binh phan ly; OX - binh 1am lanh nuée x3;
b) So db khep kin: GN,, - binh gia nhigt mang; HTT - hé tiéu thu
nhiét; I' - entanpi clia hoi bao hoa khé.

Tém fai 16n thdt hai v nude s& gay nén 16n that nhiét wwong (ng, ann
huong xduw dén do kinh (€ nhiél va lam gidm hi¢u sudt cia nhad may dién.
Tét nhién 13 10n that hoi vao nude phai duge b lai bing nude bo sung va
ngudt ta phai sur dung nhitng thi€t bi dac bigt d€ 1am cho nude be sung ¢6
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chitt hroing can thidt, dam bido cho su [am vige tin cay cha 1o hot Vi the doi

hén phai tang thém von din ur va phi (6n van hanh.

Bt vdi nhiv mdy dien ngung hat khi Hen vige vidi phu tdi dinh mte, (6n
that hot va nude Khong duge vuot qui 19, 361 véi trung (am nhict dicn sudi
Khong duge vugr qua 1,24 i vdi irung tam nhict dién cong nghi¢p khing
dirge vut qua 1.6% 0 Khi lam vice & cde chd do phy i thap thi cho phép

ton thit trong tang Ien nhing khong duge Idn hon 1,5 lan.

§5-2. CAN BANG HOI VA NUGC

B¢ tinh toin so d6 nhidt, sdc dinh lugng ticu hao hai cho tuabin, ning
sufit caa 1o hoil cde chi Gica nang leong vov... thi ciin phai xdce dinh nhirng
moi lwong quan chi yéu trong vice can biing hai va nude cla nha méay di¢n.
Chiing ta hiiy xdc dinh nhimg maéi wong quan d6 461 v trudme hop 1ong
qudt nhat L trung tam nhict di¢n cung ¢dp hoi cho ho tidu thy cong nghiép
true Gicp & cua trich cha tuabin (hinh 5-2a). Phuong trinh can bing vat chit
cua hor vi nude doi vl nhis mdy dién ngung hai chi xem nhu 13 trudmg hop
ricng cua trung tam nhicét dién.

Can bang hoi cua cdc (hi€t bi chinh cia nha may duge bidu thi bing
cac phudng trinh sau:

- Luw luong hai mai dua vao tuabin D, ¢ tinh cd fugng hat chén b,
lweng hai teich hoi nhiét D, [ugng hai cdp cho ho tiéu thy ciong nghiép Do
vit lireng hoi di vio binh ngung Dy bang:

D,=D,+ D, + D + Dy (5-1)
ot v nhi mdy dién ngung hoi thi D = 0 do d6:
D.= D, +D + D, (5-2)

- Phu tai hoi cha 1o hoi D, €6 tinh ¢i 1o o (g8m ca lugng hoi tiéu hao
cho cde nhu ciu k§ thudt caa nha may):

D =D.+ D, (5-3;
Ngtrén ta ldy Tuogng hoi 1icu hao cho wabin D, lam dai heomg tinh 10dn co

hin. Can bing nude ¢ nha mdy dién duge bidu thi bang cde phuong trinh sau:
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- Cin bilng nueye cap:
D=L, +D =D +D. +D, {5-4)
DG vd 1O trae Tuu (his
D,=0: D, =D +D, (S-4 a)
Done nude ¢dp D, trong tfTémye hap chung nhil duce hinh thanh i
nuede naung cua twabin Do, nude ngung cia cde ho Gidu thu tra vé DL nude
ngttg cua hor trich hoi nhict Do oude ngung cua hoi phan {y tie binh phin

Iy nwde xa DY v e hod chen tiabin D, mde bo sung DL =D+ Y+
D, cuthe

D.o=D +D +D +D . +D,+D. +D. . + D..

ch
Neu khong ke (d¢ don gidn) hoi trich héi nhicl viv chen tuabin 1a o6
D.=D,+D_ +D, + D, (5-4 b
Ton thill hoi vd nusde ngung cda trung 1am nhicl dien ndi chung duoe
hinh thanh tir cdc 10n that trong D, va cde 16n 1hat ngoai D...
Ton thi trong cua nhiv mady bing:
D,.=D.+D, (5-5)
O day D', 1a 6n (hit nude xa 16 khi chi o mot binh phian Iy, Truimye

hop coa 1o true Lews:

D.=0,D,=0 va D, =D, (5-50)

trg
Ton 1thit ngodi cla trung tam ohidt dien vdi so do cung cip hoi Kidu
md bang:
D,.=0D..-D, (53-6)

va Tugng mede bo sung cua trung am nhi¢t di¢n sé bing (dng cde 16n thit

lrong v neoai:
D.=D,+D,=D.+D_ +D, (5-7)

Do vét Lo tere Luru:
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PIOT v trung am nhict dign o so dd cung cap nhict khép kin thi:
D..=0xd D, =D, =D, + D
néu dimg 1o trye Tiu this
D, =D =D,

Triege Khi vao hinh phin Iy, nude xd di gua mot van giim dp vi e
thinh hén hop hoi vic mede, hoi duge phan Iy tuong do1 such vie deoe dua
vaa mot trong cie binh gia nhict hoi nhi¢t. N viy tuong hat duge phin Iy
tr Binh phan Iy nude s da hodn trd lyi he thone mnse cap. nd dat (6i 304
Lrgnye niedke va 10 3 leong nhict caa nd hoan Tai dat Khodang 6095 nou su

dong it bi phin Iy hay ¢dp ihi com nhidu hon.

Con Linmg nhict et mude a1 binh phan Iy di ra L duge s dung d¢
gra nhidt cha niede bo osung & hinh lam lanh nude xi. Néu nude xai sau khi
dirge Tam Lanh g tiep tue duge s dung d& cung ¢ap cho cae binh bac hai
hoav cung cdp cho mang nhi¢t thi ¢ (hé pot nhiét eta nude xa hio nho

duege By Lad hodn win.,

Fntanpy cua hat v nrde Khi ra Khoi binh phan [y nrde xa 1a o trng
thal hio hoa wong g vai dp sodt trong bish phan iy, do am cia hoi phan
Iy Khong ding ke, trong tinh todn ¢6 (hé bo qua.

Hot boe ra tie binh phin Iy pude xid 10 vi 160 that nude xa dige xac
dinh bing cic phirong 1rinh can bang nhigt vi cin bitng vit chil cua binh
phan v,

Truromg hgp phan Iy mot ¢dp (hinh 5-2a):

- Phirong trinh can bing nhiét:

D\ﬂi\:l = D‘hi"“ + le:lir\a (5”8}
- Phuong (rinh can bang var chat:
D\:l = D‘h + D.\;u (S-(;))

O day i, 1"\ v i, Wong ding L entanpi cia nude xi 1D, cua nude bo di
va cua hoi phan ly (A7/kg). Tir d6 rit ra:

DI!! = M ]‘)\.I = B‘hD\n (S-Hn
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Vil ..=D,-D, = —D_ =p..b., (5-10u)
Cac trr so coa i, 1, vivi', dige xde dinh theo dp suill trong bao haoi va
trong hinh phan v mirde xa @ trang (thdi bao hod. Ap suil irong hinh phan Iy
duge xde dinh theo cdeh ba tri trong o do nhigr d¢ sao cho hai duge phan
by ¢d the dua vae duge. Trong truding hgp o6 2 cip phin ly thi cic dai
luong D, D' va D", D", duge xie dinh tir cidc phirgng (vinh ¢in bang

nhict vir ¢in hang vat chil sau day:

- Pon vGi binh phan 1y ¢ip 1t

- Dot vai binh phan Ly ciap 10

DI.\:;[ i‘\.ll = D"“i"“ + ’-)”\:nil Wil

b, =07

+ D7

i

Trong cic phuong (rinh nay cde dai logng D, D' vie D7 luvong dng
& lvong nude xd bao hoi cda (0, (i binh phan ly ¢ip 1 v tir binh phan 1y
cip 2 (hg/fn. D'y, v D7y Ta Tugng hoi phan ly ra khoi binh cip 1 viy cip 2
(Rl i, 17, va; 1 entanpi ctia nude xd ra Khai bao hai, ra khoi binh
cip 1 vit ra khdi binh cap 2 ¢ trang thdi bdo hod tuong tng vdi dp sudt
trong ¢é¢ binh néi trén (Af7kg). 1, va i, 1d entanpi cla hai phan ly ra khaoi
binh ¢idp | vit binh cdp 2 & trang thai bio hod kho (A7kg).

Tri s& 1inh todn cia nude xa 10 & ché do khong on dinh duge xdc dinh
(Ir phurong trinh can hing tap chil ¢6 trong nude 16 (mudi, kiém, axit silic,
oxyl dong, sit),

Ta Ky hi¢u nong d¢ cdc Ltap chilt ¢d trong hai méi, trong nude cap vi
trong nude xa lan luot 10 €, C,., C,, vit vit phuong trinh ¢an bang tap chil
trong nude d8i vdi 1O huoi:
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Dx..(:rn + lJI I!(:h = DE'\(:.I\ : (5"] I )

M theo (5-4Y thi 1, = D, + D, nén <6 1hé vic

b,.C,.+D,C.=¢D,+D)C,. (5-11a)
Tir d6 il ra
C  -C,
D\-‘. = #DI.I! (q'lz}
C.-C.

Khi tri s C, ohd soovan C v C, 1a duae:

1
D,= b= 2L+ D (5-13)

Pang thoi hicu (hi cic dong bing dai hegng twong doi cla né so véi D,
nghra t:

.. D,
a,, = et o, = —
D, D,
Ta diroe:
[+ (5-130)
O, = i 5_13;

. C“\ I

CI]'\'

Nhir viy lugng s phu thudc vao luong o ri (Juong vd 1l cdn phdi nho
nhat) va phu thude viao ty s0 gitta nong dd tap chdl <6 trong nude xa vix
irong nirde ¢dp. Chat lugng nude cdp cang 101 (C,, cing nhd) vi nong do

typ chit cho phép trong nude 1o cang cao thi lugng xi cang nho.,

Trong ¢ong thire (5-13a) nong & tap chat trong nude cip C,, phu
thude vito nude ba sung ma dac bidt trong d6 12 legng nude xi bo di o, (vi
o', di dwoe bh bing e bo sung) lai phu thude vao a,,. VI thé cho nén
lrong xi coa to hai dirge Xde dinh dé dang hon néu C, duge thay (he bang

e

cde tri 80 thiinh phin ciia néd.

Vice tinh todn nhi¢t cho binh Lun lanh nude ad cha y&o L d¢ xde dinh

cntanpi cva nude basung sau kKhi dil duoe gia nhict  binh Tam lanh nurde
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Nal 1,0 vE entanpl clda nude Xa hd
oL Hai dai leeng nay ién quan i

nhau bang bicu thiw:

8. chinh i Jdo gia nhict thicu
binh Tam Janh merde L ngut ta 19y
3 | hing khodng w30 0 RO LS e (10

20007y

ra” IIXG.
. (274
Db.l gﬂ'x bx
- T —
- ox
t Cag”
Hinh 5-3.

IPhuemg trinh can bang nhict cua binh Lim lanh nude xi oo dane:

l)l\..-{ilx' - i\_\ }I] -

Trong phirong trinh nay (11 cd e

=D (i, -1

"

dar Tuong déu da bict e 10 v

Sau khi st dung moi lien quan wiitn chdne vic chon (1 8oy thi (T phirone

rinh ¢in bing nhict G xde dinh duge cde el s& entanpi ndi tren. Nhicl do

cua nude i dd disse tam lanh thudmg duoe Tay i 4= 60

O ¢ide nhd may dicn Khong ¢é 10n

¢ MOt st trong quan nhu sau:

that ngodi, v dud Trong DY, v D

L= 04D Khi dy nuede xd dige tam Lanh kKhodng HOO°C ) v du tir

160 xudng 60°C nude bo sung duge dun nong Khodng 4070 v du tir 10 3

SCahémnia © = 10°C va 9., s 42 LS.

O trung tam nhi¢t dién ¢6 160 that neodi thi dai fuong D', cd the nho

hon dat Tuong D khd nhidn, vi dy D',

= 001D, Rhi @y nudic ad eo the diroe

L lanh sdu hom, vidy d&n 40°C 3o gia nhigt clia nerdie bo sung dén 22°C

0 .= IRCA0 9 . =76 kfiky,

§5-3. CAC THIET Bl BOC HOI

Vice bu Lan cac 1on that hoi i nude ngung bang nirde ho sung such o

dica Kien quan trong ¢ Jdam bio cho su tam viee tn chy cug cde thier bi
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rong nha mady dicn. Nude cat thie dage U cde binh traa doi nhict kicu dag
hiet "binh b hai” ¢d 1he dimg am nude b sung v do sach dat yau cdu,

Thi¢t bi bac hoi g0m ¢6;

+ Binh bov hoil trong d6 nude tr nhicn ding d¢ bo sung thiuomyg Jda

duoe T such <o hd bing hod chint <& duce dun soi viv bién thinh hoi,

+ Binh fam lunh. (rong dé hai sinh ra 1 binh boe hoi s¢ duge 1am Linh
d¢ neung e fai. Binh lon Lanh nay duce goi [ hinh ngunyg tu caa thict bi
hag f.

Nho vay trong thidt bi bae hai Xy ra su chung ¢at nude bo sung ban
dau nghia Ly chuyen nd thinh hot 163 fat im neung tu thanh mnde, nuwde
nay ot L nude cate nd di duee gidi phdng khoi nhimg mudi cing, mudi
hoa tan. Kiem. axit silic sovL ndu cdu tyo viovan hinh thi€t bi boe haoi theo
ding yéu ciau kT thudl.

S bde hoi cua nude bo sung say ra 12 nhiy lugng nhict cua e ndng sa
cap rrch e teabin oha sa. con sy ngung tu cua hdi thir cdp do binh hoe hoi
simhora By nhey duoe 1am Tanh bang AU - thuding L mude ngung cua tuzbin
(hinh 5-4).

Sardo tren hinh S-4 1a so dd Thict bi boc hai mot ¢dp, ¢6 mot cip boe
. .

D B

M,

GRNT) gy
Fars Y
1 1 =

b)

Hinh 5-4. N&i thigt bi boe hoi mdt cap vao sg db cla nha may dién ngung hat.

R

a) G binh ngung tu riéng NT (khdng co t3n that nang lugng),
b} K&t hap bink ngung tu cla thiét bi béc hai vén binh gia nhiét
hoi nh&t GN2 (c6 t3n that nang uong).



Binh boc hai [d mot binh trao doi nhi¢t kice bé mit, trong do L -
cip trao doi nhigt cho nude va nging 1o lai vGi nhiél do bio hod Khong di
. con nude dude dun ndng thi boe thinh hoi vai nhict 6 sinh hoi khong
dor v, thoi thir cap). De truyén nhict tr hoi nong sang nude th dicu kign
cdn phid 1 U > Uy, v liong Gng dp suit ciia hai ndng phai cao hon dap

sudt cua hoi thi p, > p,

har*

Bg chénh nhigt d6 1rong binh boc hoi At = . -t cing [dn thi dign

tich bé mal trao doi nhict cua binh boc hoi cing nha, gid thinh cang ré:

Fog = —L (5-18)
KAL
a iy
e = luome nhigt duoe truven qua b mat trao doi ohict coa binh
Pl AR - . - l A T

bac hol trong mot don vi thoi gian (A0
K - h¢ s& 1ruven nhidl.

Trong binh ngung tu cla thiée bi hoc hot {ciing 1 mot binh trao doi
nhi¢t Kicu b mit) hoi thit ¢dp duge ngung 1 & nhict do bao hoi (), dong
thai him nong nude (dong nude chinh) dén nhict da 1, < .. Vice nang cao
d0 gia nhict cho nude & binh ngang i cha thict bi bac hoi 1, = 1, - (L (U]
la nhig¢t do ez nude di vao binh ngirng ty cou thict bi bae hot, 13 nhict
do cua aude di ra) phy thude chil y&u vao (v s3 luu lugng hoi thit cip vi Lo
hrgmg nuede lam Tanh (lew Tgng dong nude ngung chinh), Vi nhiét 4o t
dad cho thi nhi¢t do (, duge xdc dinh tir phuong trinh cin biang nhi¢t cia
binh ngung tuy cia thiél hi bac hui.

Bo chénh nhigt do 161 vu trong binh bac hoi vé mat kinh (8 At™ duge
xdc dinh bdi 16ng gid thinh nhd phat vé bé mal trao doi nhiél cta thict bj
hae hoi. nd thudng nam trong khoang tr 12 + 15°C twonge (ng vdi hicu dp
sudl cva hol so edp vd hoi thi ¢dp kKhoang 0,1 = 0.2 MPu.

Niang sufit cua binh hae hoi tre 1 luong hoi thi cdp sinh ra (hoae

luong nude ¢t thu duge) D, droe xae dinh 1l cac 16n that hot v nude

aevrne caa nha may dién.



Khi khing ¢ (on thit ngodi thi:
D,,=b.=0,+ D" =D

Vit theo dai Tuomg twong doi ta oo

ddav: oo, = — v

Phuonge trinh can hang nhi¢t cha binh o hai co dang:
Do -V me =Dl -0+ D, =) (5-20))
rong Jdo:
DL D, - Tuomg hoi socdp va luong hai that cap:
b, - lrong nuwde xa cua hinh bae hais

L.ovib - entanpi cda hot s cdp v hoi tid cip mi hai thi cap ia
N < rrang thit hio holl khos
1. Vi i - entanpl nude ngang cta hoi so cap vir hei that edp:
I, - entanpl clia nwde ba sung Ja daoe Lam sachs
N~ bigi sudk ctia binh bae hai ¢ tinh dén (on thdt nhict 1oa 1a
MmO iredmg xung uanh,
Lugng nude xa cua binh hoe hoi duge xéde dinh 1 su can bing Lap chat.,
vi du ham lwong mudi cia niede:
Du.'.p(-'c'.q\ = D\.;.C\:a + l) IIllr( Lhr {5—2 ] )

dday C .. . G tuong tmg 13 hiam lugng tap chadt trong nude cip
cho binh bae hoi, trong nude xd vic trong hai tha cdp (kgike). Nude cung
cdp cho binh béc hui 13 nude bo sung da duge [am sach s bo bang hod
chiil,

Can bing vat chat (Khoi lugng) cda hoi v ntrde trong binh hoe hoi:

D..'.-p = D:h;r + l)\:l
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Pem bicu thite niy thay vae phuong trinh (5-215 1a durge:
(D, + D C  =D.C +1, 0.,

Tor day i ra luong nude xa:

VI ren thue (8 ndng do tap chat trong hoi thir ¢ap o mot dai heone il

nho C .= 0 nen fremg <éd ciia binh hac et hang:

Vi du neu tv so - o= S0 ¢, 2 0002,

il

Trong nhung traong hap ricng vi dy nhr mwede ¢iap cho binh boe hai Ja

nude bien kKhong doge am sach (thi a, . ting len ral nhicu.

Néu dem thay D, = o, D, vio phuong trinh (5-20) ta 8 dude:

Dot -1Uomoy =Dy - i+ o000, -0 (5-23
hode (Khi ne = 1
Do, = Do
b.=dwy —pp,, (5-24)

s

O day g va g, 18 cde thirn sa trong cong thite (5-23) cua cde da
fucng Deova Dy con y sagiiva buong hai socip vi leeng hoi thit cip:
D (

Bo=—="T s {0: 1.2
I')1!:..' L{‘\

Ra rang cic dail fuong D v D ogdn bang nhau bai of nhigt ngung
cua he soncap g0 v nhigt sinh hai tha edp g, M cde 1 sé o, va hicu
U, - ..o nhdaht Khdae nhan rat i,
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B¢ nde dinh hew lwgng hei sorcdp D theo hrong nude e (hrong hoi
that cdip) tho dioe Dy naaes ta s dung cidc phuong tninh (5-29) viy (523
Tinh theo D 1a duo:

D =o. D
D..=a,.D
D o=u b, =a u, b
Phireme 1rinh (5-23) ¢ dang:
N R L BT e T [ I R B S i (5-23)
gan dine ndu ., = Tvia, = O i
R R SR o B T K LIS T..)
iy
Gy = By = 1 = HICL G hog b
T... - 40 eta nhi¢t che nude trong binh hace hoi dén nhigt do bio
hoi,

Thuomg thi lew lugng hot socedp 1dn hon luemg hoi tha cdp sinh ra b
Vionhict do cua nide cap cho binh hoe hoi thip hon nhi¢t do bio hoh coa
nude Khi hoe hoi (o< Uy,

Géin ddng 1a ¢ the xem 1a dé nhan duge 1 ke hoi (hi ciap (nirde cat) Lhi
can ! kg hot saeap.

Phuong trinh ¢in hang nhi¢t ctia binh neung tu et thict by boe hoi khi
dra nude ngung clia hoi sa cip viva néd duge vidt nhie sau:

Dl = Frd + Dot - e, = Doty - i) (52260

O dav:

D, - lvu luong nude (dong nude chinh)y di qua hinh naing w cla
thict hi bae hei:

Load il - entanpi coa nwee Khiora v KR vao bink ngung
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T, =1, - i. -dd pia nhi¢t cua owde trong binh ngung tu cua thidt bi

hoe hot, Aiky.

Tinh theo dui luong trang doi so véi Do

v ndu nhe nude ngung tu cta hot so cap khong dua vao binh ngimg Gy
niy mi dua vie v du duting nude dong cua cdae binh gia nhi¢t hoi nhict thi

phuong trinh cian bing nhigt ¢ia hinh ngung o ¢ dang nhu suu:
u”l.f‘"‘lllll.‘ = {1“'[“ (5_27)

Nawdi ta ditng cdc phuong trinh (5-20) vie (5-27) de aée dinh do eia
nhi¢t coa nude t, theo cde dai lrong i bict a,,,. o, v ., do do cling xac
dinh duvc cntanpi 1, va nhi¢r do 1, cua nwde kKhi ra Khoi binh ngung o clia

thi¢t bi bac hot. Cu thé la:

Vi du néu o, o, = 0.035/0,70 = 0,05 (Juu lagng hoi thi cip bang 5%

huut fuong dong nude chinh) vie g, = 2200 &/7kg tht 1, = 110 Afikg v, =

"

1+ 110,10 day xde dinh dueg 1,

Ticu chudn cu ban vé tinh ding dédn cia so d6 ndi hi¢l bi boc hoi v
lra chon ¢ide thong so cna nd [ dam bao sao cho dé gia nhigt thicu & binh
ngung (u phii ¢ tri 36 duong va ndm trong khodng 8 = 3 = 577 (82 12 +
20 &Jikey 12 Kinh (& nhit, Viee tinh odn ¢b the cho va tri 86 8 qud nhd hoje
tham chi Ta tri s6 am (0 < ), dice dé cd nghia la vot ty «0 cua heu hegng
hoi thit ¢dp vt Lau fugng nude (G gua binh ngung ) da chao, cling véi cic
thong s& ¢ chon thi hoi th@ cdp khong thé ngung i duge. Trong Lrudmg
haop nay cin phidi hodce 1o ting Gp sudt eua hoi thd cap tae 1a gram do chénh
nhi¢t do At trong binh boc hat néu didan d6 cho phép vé miat kinh & k§
thuat (bdi vi o6 lién quan dén sy thay d6i hé mat trao doi nhigt cua thict bi)

hoie L thay doi sa dé nai thici by bac hot.
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Khi khd ming ngung tu cia binh ngung 1y ¢hi ¢d gidi han (ma Il.r(_m:_'
hoi thit cidp neang doi 16n) ndu muon tang lwong nude cdt tho duoe thi eo
the dimg mot phin hoi thi cdp déng vai 110 1a hdi sa cdp cho mot binh hac
hot Khde v nhur vy nd ciing duoe ngung (u thinh nude ¢dl. Vai muc dich

do ma ngudi ta ap dung thict bi bae hot 2 cip (hinh 5-5),

Dtinig ¢ vtiniy Detir, + Seniy
84, 84,
oy fal . T R .
sar o Gon binits B N %oz Yoz
Lok A —
cxX 8
Q-u 2:,9 Drtner ¢
Lo
. | ther .
e 2 | | La,
Dean tw‘p ‘i‘

Hinh 5-5 Sa g6 thigt bi bde hai 2 cp - khi cung ¢dp NUSC song
song cho BH, va BH, thi cac van A va Bmd, van C déng. Khi
cung cap nude ndi tiép thi cac van A va Bdéng van Cmé.

Trong trudng hop nay hai th cap caa cap 1 duge ngung tu & ¢ip 2 vi
cho ra mot phin nude cat, hirgng nude ¢dt con bal thudng nhin duge & binh
ngung tu cna thiét bi boc hi.

Phuong (rfinh can bing nhi¢t coa thi¢t bi boc hai 2 cip phu thude vio
s d6 cung cdp nude cho timg ¢ap: song song hay noi Licp.

Khi cung cap nude song song thi:

D(‘ﬂ;\ = D(:il\l + L)('.'a]‘: = I')Ill'.r] + D\.l: + 1)IJHL" t+ D\iil
Phuong trinh can bing nhiét khi dy ¢o dang:
- Doi vai cap 1
D»..-(.iw - ilw)nlﬂll = Dtln:.‘-“ﬂurl - i\';lp] + Dx;i(illlnrl - iu;\p) (5_28}

- Bai v clp 2

Dll]lrl(\iil'lrl v i,l'n.rl)rliili: = I-)llurl(il!m.‘- - i'\';\|".) + D\.l_‘(i‘llnr! - imp) (5'29}

Cic dai hugng D, va Dy, ¢ the bicu thi bing dui lugng taemg dai so

v Dy, v D v L ed cdae mail quan he:
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D, =B Do Doa=po. Do, (5-30)

Khi khong o ton that neodal thi tomg L,,.. + D,.,.. = D,..=Db, =
O, D0 = a DT dan Tugng da biet.
Nhir vay:
bt -
Di=D..+ D= —— 11—t
SN L R

T 4D rdn re luone hot trich te teabin dua vae cip b oeua binh boe hoi

hang:

| — pa
[J)!'-r Bu:-r.

.= —— = ---- o, {52300

Trde (ien néu ta ldy gin ding P.. = B & 1 hi:

a,. =0 5a, £05.(a

fun

Ll + O‘~!|-.r.‘) = “*Sa;;n

Bdi vay d¢ nhan duge 1 kg nude cit cin phaii oo 0,5 g hoi trich nghia
d nhd gdp 2 18n so va@i thict bl bae hai 1 cdp, dido ndy cling d& hic¢u bdi i
gan ma@t ntra oan bo lugng nude cit thu dude & ben trong thidi bi boe hai 1
do syt ngung tu hat thit cdp cua cap | G cip 2 cia thict bl Vat cde 1 sa B,

= B = 1,15 ta duge:

LIS
a.,,. = 7101Cnl =0,6lua,

I+
LIS
Neghia i o ohin duge 1Ay node ¢t can phai ¢d khoang 0.6 Ag hai
trich. Nhuw vay khi sitdung 1 &g hot trich 10 tuabin thi ¢o the nhiin duge 1,6

= 2.0 kg nuede cil,
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Khi cing ciap nude ndi tiep thl toin ba dong nude D o durere dua vio

Cap o maot phin cua nd boe lwi day la Do, phan con lui la D, . + D, .
dung am nude ¢iap cho cap 2.

Trong so doniiy:

D, =0, +D,. +D

ol
Lucng sa duge thie hien  edp 20 nde edp cia edp 2 H nnde xa cua
CAp LNGGC T i 1o dp st cao hon s& e chay vao Cap 2 edap sudl
thip hen,
Phuonge trinh can bang nhi¢t ¢o dang:
- Do v eap |:
I'){i c T iI'-'JT.[!-": = I')':'l.'l{il'!|ri - iL.::‘} + (U"'ll.': + I')‘..-:J:illl":! - i-':||‘)

(5-31)

Trong phuong 1rinh nay:

DH!I.’: + D‘..'\_' = D

- DO v edp 2:
[)'..'l.l"l{illuri - i‘r.l'.u!l)r].’ilj_' = Dll:u:‘(i:iur; - il;iurl] + D\.;_‘(i‘llnrl - irlll:rf)
(5-32%
Phuiong (rinh nay & v phii ¢6 dae didm b edp 2 chu thiél bi boce hui
duge cung cip bing nude ¢ nhiglt do cao hon nhi¢t do bao hod & cap do
hast viiY,, > i, MmOt phian hoi clia cap nay duge tao thanh la do nude cap
W s0i vi phuong trinh (5-32) duge viet o dang logic hon:
[Dnurl(itrurl - i‘rrml) + D\;u.‘-.{i.llnr! - illl}l.':)}llfiﬂf = Dllurl(illnrl B ] l!nrl)
MOU phin (Khong nhidu 1am) hai thir cap cia cdp hai ma 1a nhan dwoc
L do nude ¢ip dua vio tr 61 con philn ¢cha ySu van i do nhict cia hoi so
¢ip - hoi thit cdp cia cdp 1. Pong thai mudn néi them a lugng nudge xa
D..: = 0..D,.. 1t phrong 1rinh (5-32) ta ciing nhin deoc nhu binh thuding

D = Biun Dy Lisong hot Dy, gidm di do mot phin (u soi cua nide o cip
2ed hésa B, =090 + 1,05,
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Ching ta k¥ hicu:

[

i, -1, =q..

i||||'! - ic.ip = ill'.lT. - ir:I'uri + i‘:lur' h i\\lp. = Yuwi T Ty

T U AG gia nhigt cho nwde deiap 1 eta thict b biow han - thém vao Jdo

ta cho 1y, = 1, phuang rinh (S-31) duge vict 5 dang:
D-.-(-I-.n = l)l.hu:l{ql:nrl + I:.‘url) + I-)llurl(..1 + CL__._;')T_.“._-,-
kel hop vai ddng thie D,y = B Do ta ciing nhim duge D= BoD0,

NEu Ly B, o= 1.0 v Bo,o= 1.2 thi hegng hai tich ¢ho binh boc hui
fuong tng v cong thite (5-30 a) trong vii du nay s¢ i

B 2

a.. = ———---~-‘—1——a,h = —-I---cx,,\ = (},60,.,
L+ [+

Dlllf.'l I*“

Nhir vay & ca s do nay, hegng nude oit thu duge 1dn hon vio kKhodang
1.7 tan lugng hai trich W tuabin,

Vice cung ¢fp nude theo so dé ndn UEp cho phép cii thign duge chit
Juong hai vi nude ¢dt cla thict b bae hoi sdn xudl ra. Dicu ndy ¢d thé gidi

thich nhu sau:

Thue (¢ i todn bo edce tap chdt di qua cdp | roi vio cdp 2 nghia la ldn

2dp 2 1an so vl so do cung cip song song.

N&n Tugng aude xa (i cap 2 cling 16n gip 2 fan so vdi cung cip song
song (vi du ddng 18 1a 5% (hi bay gid la 10%) thi chal lvgng ctia hoi va
nirée ¢t nhan duoe tir cap 2 ¢6 thé xem Ld nhir nhau d&i véi ca hail so do.
Di vio cip | cing [3 toan b lugng tap chilt (mudi) chira trong nude cap
cho thi¢t bi boc hai, Tuy nhién lugng xa cap | cling duge thue hién nbicu

hon, bang:
L)IIH{:(I + ax.i:] = ]'.‘l']‘)l“lf: = I'I’-)I]m‘]

nghia 1a lén gdp khodng 20 Lin so vdi so dé cung cdp song song. C6
(h¢ néi rane hei vir nude ¢t nhan duge & cdp | osach hon rat nhicu so v

khi cung cip nude song song.
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Tom Tai L Khi cong ¢ap nude cho cdae cap cia Thict bi bae hoi theo se
GO RO GEP Thi s¢ duge mude <A sich hon, Vice cung edp miede theo so do
noLEp dae bict ¢o lgi khi chilt lugnge nide (e nhion xdu, i du nune hian
chang han. Sy hac hoi theo ¢ip khi cung Cap nwde nai HEp eng Licng

nhu s boc hai theo cap trong cae 16 ha o6 bao hoi.

Phueng trinh ¢in bing nhi¢t cua Mnoh ngung 1w cda thict bi bae hoi 2
Cap trong trudmng hop nude ngung cla hot sacap ciing dua sao dé, ki do
cung cip oude theo sodo song song hoge non ep déu ¢d dang sau:

Do, -+ Do’ <+ Dy -0 = D, - 1, }——

LEENY
{(5-3%

T phirmg trinh nidy. cing trong wr nhu 1hict bi mot cip. theo cde i
SO B bt cua cde dong hoi, dong mirde ngung clia eling cde thong so ctia
ching. ngudn ta thuong xde dinh entanpi i, va nhidt do 1, ena nude ngong

chinh sau khi duge gia nhict trong hinh nay.

Tici chudn cd ban v& s diing din cla so ¢ v cde thong sa cia nd L
ddeta nhict thidu o binh ngung o cua thiét bi bae hei.

O =1 - va 8 =1 -1, phii ¢6 tri 86 durong.

Var lugng nude ¢t thu duge Dy, + Dy, dd cho, trong binh ngwng tu
cta thidt bi bae hai chi ¢d khodng mat nira lugng hoi duge ngung (. do gia

nhi¢t cua nude ngimg chinh 1, gidim di twong g, luong hei trich (i tuabin
gram di khoang 2 lin.

§5-4. NOI CAC THIET Bl BOC HOI VAO SO pO CUA NHA MAY DIEN
NGUNG HOI

Thicl hi bac hoi duge ndi chung vio so dd gia nhict hdi nhict. Khi d6
mQt phin gia nhi¢t hoi nhict cho nude 13 do binh npung tu cia 1hiél bj hac

hai dong pop,

Hi¢n nay binh ngung 1w ¢oa thidt bi bde hoi thuetmg duoe ché tao nhu

mat binh trao dot nhi¢t doc lap. duwge ndi & gitta hai binh gia nhi¢t tan can
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(xem hinh 5-4 ). Hoi tr mot ewra trich cia tuabin dua vao binh boc hor va

mat trong hal binh gia nhi¢t néi (rén - binh gia nhigt ¢ dp suat cao hon,

Vai s do ahar vy (i mat phin d0 gia nhiét cho nude & cip gia nhiél
hor nhiét nday duge thue hi¢n ¢ binh ngung Lo cua 1hict bi boc hoi. Binh
ngung fu cua thiét bi boe hoi duge xem nhe 1a mat phin hé mil 1rao doi
nhict cua ¢dp gia nhi¢t hoi nhiet dé. Lugng hai trich hoi nhict nay khong
thay d6i, né chi duge phan chia gifa binh gia hi¢t hai nhict va binh boc
hot, sao cho di qua binh boc hai s¢ 13 mot legng nhict thich hap d¢ chuyen
(3 binh ngung i cua thict b boc hoi. BO gia nhici chung cho nude & cip

ho1 nhi¢t niy khong thay doi:

O day 1, v 1) 10 do gia nhict cho nude & binh gia nhigt hoi nhiét phia
trén khi cd vi Khi Khéng ¢d binh boe hoi. DO gia nhiét cho nude & cip hdi
nhi¢t bén canh ¢6 dap suit thip hon ctng khong thay doi:

B vay hdi trich cho nd thye 1€ la Khong thay doi. Téam lai Lic

D+ Dy = Dr;—l; Dy, = D}

Cong cua hoi trong tuabin ciing khong thay doi, do d6 viée néi thict bi
bde hoi theo so do cd binh ngung (0 doc lap khong lam thay doi do kinh (&
nhi¢t cua thiét bj tuabin. Ngudi 1a ndi so dé noi thidt bi bde hai nha vay Ta
s d0 khong ¢d 10n thdt ning lugng thém. Tat nhicn 13 khi ¢d thém thiét bi
hae hoi s& khong trdnh kKhoi 10n thil nhi¢t them do khuceh tan va do mudc
x4 cua binh boc hoi.

Ciing ¢6 the don gian s¢ dd ndi thigt bi bdc hui néu kKhong dal binh
ngung wt ri¢ng ma hoi thit cap cua binh boc hoi s¢ cho ngung tu & binh gia
nhi¢t hoi nhi¢t bén canh ¢d dp sudt thip hon (xem hinh 5-4 b).

Binh gia nhi¢t dé dong thai lam binh ngung tu cia thiét by hae hoi.
So d6 nay don gian va ré hon nhung k&ém theo 10n thdt thém vé nang

lrgng. Thit vay, ¢ so do dd do gia nhiét cho nude trong binh gia nhiét hii
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nhiet ¢cd chung cira trich hoi vai binh boe hai phai duge gir nhe .o, nho
Khong ¢4 binh bae hoi do vay luu lugng hai trich cho nd duge eide nhur ci,
song tang leu lugng hot cta etra trich nay di phdi tang ién mat lwong cho
hinh bde hoi:

D= D+ Dy, > D

Hai trich cho binh gia nhi¢t thap thi ngege lai - giam di b vi ¢ thém
hot thir cdp cua binh bae hat dua vao né:

Dr+1 = DI.-I.| - Dllnr = Dtrll, - DH:-I

duge xem nhu dd xady ra mot sy thay (hE hoi trich ¢6 dp suat thip hon
bang haoi trich ¢ dp sudt cao hon, Cong cla hoi ¢ cde ting tuabin nidm gita

hai cura trich d6 giam di mot dai tuong Ta:
AW = Dy (1, - 1,0}, AW

G div, i v b, tuong ng 1D entanpt cla hoi & cdc cira trich noi trén
(AR, con dom vi ena Dy, 1 kels.

Su gidam ¢ong cta hoi trong tuabin (@0 nén 1On that ning lugng phu cita
s do nay. Sy lang ugng

¢y hao nhi¢r & s 46 nay 0 o

s0 v s do trude o6 binh I
ngung ty doc lap 6 thé e _@
(G b+ 2%, Vige dp dung

s dO don gidn nhu (he Be,
chi ¢6 thé kinh 18 khi nhi =

may di¢n s dung loa

nhién licu r¢ ticn.

Tuy nhié¢n 4o kinh (& edjs

nhidt cia so do nai thict :
o ) ) o . B, Gl (NT) an
bi boc ho don gian ndi & | | &

trén ¢d thé cai thien duo

mot chdat néu dp dung Hinh 5-6. NG thiét b béc hoi 2 ¢ap vao sa b cla
o . . S nha may dién ngung hai vai su két hap binh ngung tu

thigt bi boc hat 2 cdp clia thiét bi béc hai vai binh gia nnhigt hdi nhigt,
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duge non 0 gilra hai cua trich hoi hai nhi¢t ling giéng (xem hinh 5-6). Vi
(Wng lueng nude ¢dt Ji cho thi chi co Khoiang mot nura Leorrg hai it cip e
¢ip hai cua thict bi bde hoi dua vao binh gia nhict hai nhi¢t &p s thip,
taeng mg cling chi ¢d mdt lueng hai trich nhd G e fch dudi bi thay
the. Sy ting ticu hao nhi¢t ¢hi viio khodng 0.5 = 19 so vdi sa do o6 binh

ngung ty doc Hp eia thict bi hae hot.

§5-5. THIET B] BOC HOI NHIEU CAP

Vai mat lugng hoi trich tr tuabin da che, ngudi ta o the tang liromng

nurde ¢t thu duge bing cich dp dung phuong phiap boc hdi nhidu cap. Vi

du néu 1 sa it luong hoi sacdp va lugng hoi (b cdp trong mat ¢dp hac
hoi B= 1 thi Tugng nuede ¢t cho ra 11 thugan vai 88 cap, vai neidp thi duge
n Ay nude et trén moi Ag hot trich, Néu > 1 thi lugng nude odt cho ra &
moi cap la I/B v 10ng lugng nude ¢at cho ra tang cham hon so v s cdp
dong thivi 16 duge bicu thi bing 16ng cdc thanh phin cua moL ciap <6 nhan.
Cu thd vdi n cip:

Vidu vé 3 = L, ta duge lwgng nude edt o, & Wmg cip (wong dng vi

(ong o,
i s 2 3 4 5 6 7

" 091 0,832 075 0,68 062 057 052

a 091 1,74 2,49 3,17 379 436 4388

it
Khi tang s& cip thi phin nude ¢it nhan diroe trong thict bi boe hai &
dang s@n sang cang 1dn vi phin di ra Khoi thict bi & dang hai phai ngenge (u
- - . . . - l'l-,,, - -. N "
cang nho. Vidy vai 6 cdp v B = 11 tht hai thiodp s& phdi ngung t a cip
cudi cting I 0,57/4,36 = 0,12 toln bo lirong nudy. il
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Newdn ta goi thi¢t bj boc hai nhicu ¢ip ma cho ra nude ¢ar hoan wian &
Jyng san sang (gom cd nude ngunge cta hoi G odp cudi ciing) 1 thidt bi boy
han Khép ki

Hinh §5-7 gidi thicu s¢ do thict bi bac hai 6 cdp khép kin, cune cap

nude née LEp va oo cde binh ngung ty cho Limy cdp ricng bict,

Hinh 5-7 So d6 thiét bi béc hai nhigu cap kiéu kin vdi cung ¢ap nudc néi tiép.

Vice tinh wdn cho thay ring ndu nhi¢t do nude cidp cho thidt bi bae hoi
[ 20°C, do chénh nhict dé g cde binh bac hoi tir 10 = 127°C, d@p sudt haoi &
ciap cudi cling coa thict by khodng 0.0 MPa thi oo the dim bio ngung tu
toan bo hai thir cap ben trong (hict bi.

Thict bi boe hai nhicu cdp khong duoe pho bicn Hm & cde nha may
dien vbticun hao kim loai nhici, gid thanh cao. econg Kénh v ¢dn phai lam

sich nude so bd hang hod ho.

Nhitng nam gin day did xudt hicn mot kicu thiét bi boe hai nhico cip
MG cac cap hoe ha

lam  viee nhu mot Bén barm khdng ki

binh Jdin nd véi nude ]—[Jb L

nong o so1. khong ¢6 s gy d Hoy
hé mat trao doi nhict ==

trong  cic binh  hoe

heti, chi ¢d mO1 binh ! Wddc ngung
trao doi nhigt bd mul =

hoi - nude chung cho

i thict bi dang d¢ Hinh 5-8 So do nguyén y cla thiét bi boe hai nhidu cap

. . . v mude L sde
ata nhigr cho nuaée ' -
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cap va cdc be mat 1am lanh d¢ ngung o hai sinh ra & phin rén ciia than
binh (hinh 5-8). Naudi ta goi 1hict bi héc hai nay T cde binh boe hoi soi
nhanh.

§5-6. XAC DINH HIEU SUAT CUA NHA MAY BIEN CO TINH PEN T6N
THAT HOI VA NUGC

Hi¢u sudt cua nhi mdy dicn gidm di do co 160 that hai va arde, N3
Mol phin tram (49) 1on thilt hat mdi s& Lun cho hicu sudt coa nhi may di¢n
giam di 1%, Cde 160 that hai v nude lai duce b bimg mnde bo sung vi
duge gia nhict bing cde ddng hai trich bdi nhict cia wabin dén nhict 4o
cudn cung cua nude ¢ip. Nher vay lueng ticu hao nhi¢t cho (uabin vi hicu
sudt ctta nd phu thude vio 160 thit hoi v nuede. vao do gia nhi¢t cho nude

bo sung.
Hi¢u suit 1 nhi¢i phy thude trye 18 vao (6n thdl hj.
Hicu suat cia nha may dién ngung hoi:

36w,

Q: = NN M

n.=

o day: W (MW), Q. (G,

be¢ don giin ching (a 1dy so dd khong ¢6 qua nhic¢t 1rung gian, Khi do
viée bicu thi hrgng tigu hao nhi¢t cho wabin ¢6 tinh dén S ri hot v oo
st dung nude xa 1o duge viél nhar sau:

Qrp=Dri, + DYy + Dil - D (5-34)

- ne iy

dday 7,1, v Dy, 10 leong g i heu luong vit entanpi cla hoi bac

ta tir binh phan ly nude xa (0 vh cla oude ba sung dd duge gia nhict & binh
lim Llanh nude x4,
Luu heong nude bo sung:
D.=D,+D, =D,
Liu lirgng nude cdp:

D..=D.+D, +D =D +D, +D, +D,
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thi:

hoace: Dy, = Do+ by, + D,

vl vy
QZIS = D-(I - i'_:\) + l')FI'.(.i'.h = i:u) - D.|:(] - lll::) (5_351

e

- N&u khong st dung nude xi 16, vai entanpi coa nude bo sung L i),

by

Qi'}: = D,(l - inc} - l-)”-:-_(im - i:hl.\\} (5‘351’!)

- Hicu sudt ¢l 1eabine:

_ MW
T,
- Phu i nhict cda 1o hae
Q=D 0 -0+ Db, -0 (5-36)
G diy: L.,=D.+D.

- Higu sudl tai nhic¢t 1inh theo cong thie :

_ Qe

rl:,zl -
Qs
a day Q. duoe xde dinh theo cong thite (5-25) hoae (5-35 a).

- Hi¢u sudl cta 10 huai:

N = QL.

Hicn suar cita trang tam nhiét dién veé sdn xuat di¢n ndng:

Y]L = rl||._n ‘L;..Tlu-,

- Ticu hao nhig¢t wan bo cho thidlt bl eabin cua trung tiim nhi¢t dign

duge hic¢u thi hing cong thie (5-35). Tidu hao nhi¢t cho sdn xudt dién nang

v Jueme nhict cung cdp cho ho tidu thy bén ngodi 12 Q- hing:

()||.i- = Q I:/' Q'

167



Cin nhin thay ring ticu hao nhict cho (hi¢t by (uahin cus Irung Lim
nhiet dicn Q. cing duoe bicu thi nhe d6 v nhi nuty dien ngung hei
hmu cac cong thiee s g (5-35) trong ¢ide cong thire dé eiing dua vio ton
thit trong khi ¢ iinh dén (on thil hot i e,

Ciic 1on 1hilt ngedi ciing duroe 1inh hing ¢dc vong thie neng cua ligng

ucu hao nhi¢t cho ho ticu thu ban g,
- Hicw sudt tii nhict cha trung tam nhidt dign:

_(‘.)_.-Zﬁ'-_ = _Q_'_ - g:_
Q- Q: Qs:.n

B, =

aday QL ovie Q) 1 phu i nhict caa 10 hoi w8 sin xaat dien TR vl
nhi¢i nang.

- Ticu hao nhi¢t caa 1hict by tabin cho ho ticu the ben ngodi duoe s

dinh d6i véi s dS md thinh 5-2a) ¢ 1inh Jdén (on (Rdt ngodi 1hee come

thire:
Q=D -Di,-D,.i" (5-37)
hode: Q. =D, -+ Do, - i) (537 )
hdi vi: D, =D, + D,
hon nira: Qi =Q" (. &1,

Do vat so dé Khdp kin thi QY wii 1, duue xic dinh thea vong thi cap
lién quan dén cic ho ticu thy nhict, con Qr thi xde dinh theo vong s cip

el hoi trich.

Khi cung ¢ip nhi¢t bing mudc nong cho sudi qua cic binh trao doj

nhi¢t be mat (hinh 5-2 b) thi:

Q= Q" =Q.., =G, - i") (5-3%)

Khi cung ¢iap nhi¢t bang hai the cip cua binh sinh hei v hau linme

Do coentanpi i vi ma mdl todn bo nirde ngung o ho Héu thy nhien hi:
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Q. =Q" =D tig-i,) (5-3%q,

IMgw st i nRict tinh todn phu thude quan trong vio 1on thiat hei 1
nusc, Khio thye hicn hao on thi tn thit nhi¢l ra mai (ruding xung quanh
Miong nhicu Lim va o duoe xae dinh ehi yau b on it rd v R, v Jdu

neu oL s L3S ahi o x ORG

Do ton thit hoi vi nuse naung nén hicu sudt cia nhi maiy dicn kKhi non
tal <& giam nhanh hone VO da G 509 phy Gid ciing vl thid bioay vie s
cac thong sahar nha kKhi oan G cie on tat hei s acde nerme v
SOy b dat hdu itha Khong giam. con v ke S tht gin nhw ting gdp Jdot.
Vithe higu sudt cua nhil may dicn gidm di mot heong W eiap doi so vai Khi
foan i (hhoang 3% Khi mang 12 pho Gl didng 18 chi 1549 ndu mang toan
Pl v

§5-7. CUNG CAP HOI CHO CAC HO TIEU THY NHIET CONG NGHIEP

1. Pac tinh phu tai nhiét cua cic xi nghiép cong nghiép

Phu tar nhi¢t cea trung tam nhict dign comg nghicp (thudmg phue vy
cho mot nhom cie sf nehigp) duoe sae dinh bdi nhu cao tieu thy nhict coa
Fhode 2 i nghicp Jdu nhat, D61 vi cae xi nghiep ma qué 1rinh cong nghe
sudung nhigt ¢d do thi phy i ngay dem dong déu thi khong cho phép bi
giin doan. v dy nhu cdc si nghicp hod chit. loe diau. cao su. nhom va cde
nganh cong nghiep Khic, Vi dy phu tdi hoi caa mot nhi nxiy loe diu trung
binth mar ngay dém ve mita dong Khodng 95% (i s cure dat, vé mia he vao

kKhoang 654 cue dai cua mba dong.

O cic xi nghicp cong nghicp nhe nhe cdu nhi¢t it hon, tam vige 2 e,
phy L hai mia dong trong nhimg nedy lam vice dao dong trong pham vi
05 = 00t 0 cue duil trong nhimy ngay nghi (0 35 1 35% cue dai cla

neay Lam vige.

2O thi phu Gi thist gian ndm cua cic \i nghicp thuoe cic nganh cong

nghicp Khite nhau o the phan thinh ba nhém san dav:
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ad Cie nganh cong nghicp su dung nhi¢t nhicu nhit, o6 nho ciu nhicl
hang nam dong déu vi ¢ phu i cong nghd 1 904

by Cdc ngimh comg nghiep s dung nhigt vira phil. ¢d phy 1 cong
nghe [on.

) Cav nganh cong nghigp so dung nhict it (che tio may, cong nghi¢p
nhed ¢ pho Gii sudi - sinh hoot (ro1 hon,

Phu 1l nhict cua cde nhom nganh do duge dae trung bang cie so bicu
sau day v saelo s dung phu tai cwe dad Ty, v sy mang 108 trung binh
ngay dém trong nam [, ¥v¢ he 86 dam bao trong nam coa phe i eong nghe

o LE D sGgifta phy Gl eong nghe nam vat i sa unh wdn coa néy,

; a R |
[ . . i Chi tdu :
i Nhém nganhedng 0 :

o p—

nghicp T, gic¥ndm ’ I o :

J— : R ._._._i

: 4 : ~ (6200 0,70 (.45 1 (1.55 |
: y S000 = 6000 O+ 076 0,25 + 0,35

|
|
|
: ~ 000 + 4700 i
: L S0 47(( N

0,57 = [L(u\‘ 010 = 0,20

2. Cung cap hoi tir clra trich cha tuabin va ba ton that bing nudc
da dudc xir ly hoa hoc

boi vdi cde qud rinh cong nghd caa cde ho Hicu thy cong nghiép ngudi
ta st dung nhict nang chit y&u & dang hai vdi cidc thong <o nhit dinh.
Thuimg o yéu cau hot qud nhi¢t ¢d dp sudt thay doi trong pham vi tuong
do1 rong e (0,2 = 0.3 den |+ 2 MPe tad theo loal ho ticu thu. Hai trich cho
cong nehicp e ¢de tuabin che two 0 Licn xo ci o6 dp sudt 0.7; 135 1.5

MPu e 1hé didu chinh duoe.

Ca the ¢6 nhidu kicu sodo cung cap hoi Khae nhau v cdc phaong phip
chudn bi nude bo sung lien quan vdi ching. So dé pho bién nhat G cung
Cap hoi rge (Ep (i era trivh cua uabin vai nwde bo sung duooe xi 1¥ hod
hsae & bivcde (on il trong v ngoai (xem hinh 5-2a). VGi so do da ngudi

ta s dung cie 10 hoi wan hodm e nhien. thong so kan didu rpde 11 han d¢
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dinm bie ehd do e tin cay. O cde 10 hoi da thire hien xd 1ien tue co céc
binh phin Iy d¢ tin dung nude xa.

Vor lugng hot ciap di da cho D thi lugng nhigt cung cip cho ha ticu
thu phy thude vie lugng nude nguimg i vé B, nhict do cia né ( (thuong
Lr 70 + 90 Cy viventanpt coa nd i Ton thilt hoi vd nede ngung & ho (eu
thu duge goi Tuton that ngodi v dcse b lai cho trung tam nhict dién hing
nuse nguon fy nhicn oo nhich do 1, vh entanpi i, trede Khi dia vio he
théng nude cdpo mede b sung ed (he duoe gia nhict dén nhidt do (. vi
ertlanpi i, .

Luomg phict cung ¢ip cho hg ticu thy bén ngodi duoe xdc dinh bing
cong thite 10ng quit:

QU =D i - Do, - D, 00 (5-39)
i DL+ D, = Do néne
QF =D G -i,0 + Dl - 100D
néu bidu thi cdc (ri sG D, vi D., theo D, ..
D..=a..D.; D, =a. D= -a I
Ta duee:
QM =l - i, - (1 - @il Doy (5-40

Khi tinh d¢n ton thit & trung tam nhi¢t dign trong viée cung ciip nhiét
thi Tugng nhi¢t tieu hao cho nhu cdu bén ngodt bing:
Q; = DI\ T - Do, - Di, (5-41)

[ESE LN

hoje: Q.

D i moi - (1 -a)il | (5-42)

o day:
D, - lueng hei trich tir e trich (hoae G tuabin dai ap):

i - entanpi cia hesi 3 el trich thoae dai ap).



Hi¢u sudit cua thiet bi cune cip nhict:

_ Q7

LY

O su dd dang Khido sat:

Dy sbDvila 2icQ =0, = Q% van, = 1.

Serddy cung cap hesi cho hd eu thu ben ngoai trye tidp Ly i ewa trich
hesite L tuabin doi dp. G viee bl ton thit bange nude xar 1€ hod hoe 10 s 3o

dom eian vire tién nhat,

Tuy vhicn new mrde ngudn 1 nhicn la loai ¢ nhidu Khodng chat thi
viee s hod hoe od the Khong thod miédn nhitng yéu cdn kinh & k§ thuai

nhat [ R thong a6 hoi ban ddu orén o han,

Fromg nhimg trrdng hap dd nguoi e dp dung nhitng thidt bi hac hi

Ned v ao s do nhict coa trung 1am nhict dicn theo cde Ricu Khiae nhao.

3. Cung cap hoi tir clra trich tuabin va bu tén that bing nudc cat
tir thigt bi béc hoi

Coohe dp dung s do
cung ¢ap hoi trge nep ur
cita trich hodce 1 tdabin Jdoi
dp vai viee bio1on thin
bang nude cdt tr thict bi
boe hot nhicu ¢dp Khi chal
[urgng  nude  ngudn Niu
{hinh 5-9),

Trong sa dd nay dong
hat trich chu yéu duoe dua o
Hinh 5-9 S0 dd nguyén ly cung ¢3p hai ti eda trich
tuabin vdi b t8n that bing nude cat cla thiét bl b
con dun vio hinh bac hi hot.

e tiep dén hoo ticu thu

chr 1 mat hugng Do cin thidt (hinh 5-93 Truomge hop niy thict bi hae hai

ciing duge <@ dung mot cdeh hop 1 d¢ chuan bl maot lugng nuwee SOt bie cho
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cdc on thal trong. Khi dé tong nang sudl cua thict bt bde hoi (thes luony
nude et thu duee) bing:

D..=D,. + 0D, 15-43)
O day D, =D - D Trong traimg hop ricng néu b, = 0 th
o= 1 hoae ndu D, = Do thy thict bi boc hoi chi dimg d¢ bi ton thal

trng D= D. .

Khi ton that & ho ticu thy hén ngoat quid Lan (v dg cong nghicp diu
mo. hod Chidby frong nude cat yen cian <8t dn viv chi ¢ the nhan duge

thict b boe herd nhréu cap thi ngudd ta thudmg hay ditng <o dd Khdp ki,

Cohe Ginh gid Tou Tuomg hoi Tan nhadt cung cdp oe eas reich caa tuabin
cho DG 1cw thy hen ngodi tren co s cin bing vt Chiat s hd cia thicl by

tuabin « dung:

trong do:

- Tea Tromg haot cho taabing

D' vit Dy, - low fueme hat 1 eda trich dido chinh cho b téu thu

bén neoii v cho thict bi boe hui;
T, - hai trich d¢ gia nhigt hoi nhigt
Dy - lugng hai vae hinh naung cia tuabin,

Ching ta dy luong hai teich cho thict bi boc hui nhidu cap D, =
020 . luong nube cal:

D, =D, + D, = D+ 002D, néu D, =0: D, =D = D
D, =0.020, vd ZD, = 0.25D.; D, = 0.05D,, 1ht ta dureie:

D.= DI+ 0.2(D) + 0,020y + 0,3D.
(0,700 - 0,0040D. = 1.2

T day nit ra lugng hat ¢o the cung cdp cho hé ticu thu bén ngoad:
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_[ ) i:. “\

D,

0,696

g

= 0,58

e

bing Khedng 60% Luu lweng hai cho tuabin,

Tri sév chinh xdc o nhan duce e vige tinh wdn diy di sa do nhidt

cua tuabin, bao gom ¢ thict bi boc hat nhidu ¢ap v cde thicl bl gia nhigt

hai nhict.

4. Cung cdp hdi cho ho tiéu thu bén ngoai qua thiét bi bién doi

hai

Muon dam bio ¢d mot chd
d0 muse tin cay cho 1 hoi ela
irung am nhict dicn thi ¢6 thdé
ndi cide hinh h3e hai theo so do
hicn doi hai. nghia 10 cung cip
cho ho Licu thy bén ngodi hing
hoi thit cap cla binh bac hoi.
Khi d6 nude ngong coa hoi
nong (it cia trich tuabin duoe
it lai & trung tom nhiét dién
va 1o thanh phin chi yéu caa
nude cdp cho cac 1o hor (hinh
S-H)).

Cdc ton thdt ngoat khi ay
khong 6, chi con ¢é ton thit
lrong.

Fa-t’

[T ok M@

>
% 2 ] q:u
I 5!
( 6;
i Dﬂf
r B .
I 2.4
1
i e =
| r
| 1
B, &
o, 8n

Hinh 5-10. S¢ d& cung cdp hdi cho h tigu thy
qua thiét bi bién d3i hai.

Vice b 1on thit trong ddi véi so dd nhu (hé ¢6 thé bing nhiéu phuong
phdap khdac nhau. Phan ldn ngudi ta s dung binh bién doi hai dong thai

ciing 13 binh bdc hoi dé bl ton that trong (phuong phip chd yéu). Néu nude

ngimg 1t ho ticu thy tri ve D, diing d¢ cung ¢ap cho c¢dc 10 hai cia 1rung

tam nhig¢t ¢ién thi nang suil cua binh bicn déi hai (Jugng hoi the cdp sinh

ra) Dy, duge xem nhu 13 10ng cde 1on thdt ngodi v 16n thit trong:

Dy =D, + D, =D -D + D, (5-44)
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Lareing han con thicu cha ho tiéu thy bén ngoin v dposuit pe chinh Ia
hing luomne nude neung e vé D phai [dy true ticp (o eda teich teabin, vi
du eling 18y L dudng trich cho binh bifn déi hai nhung cho di gua thidt bi
glam dp maot lugng D)= D (hinh 5-10). Nhi dé ma Kich thwde cia binh
bion doi hai coime thidt bi phy duge thu gon, vi du néu Do = 05D, thi kich
thude Vi gid thanh coa thidt bt bicn doi hot glam di Khodng 2 1dn, VE hain
chit thi A6 1 dp dung <o dd cung cip hoi phot hop: maot heging bang D, thi
CHng cdp true HEp 1t coa trich tuabin (trong rudmng hep nay gita thicl by

giam dp) viomd hingng D, = Doy - D, Thi cung cdp qua binh bidn i hei.

Nhu vay nang sudt cta thict bi bién doi hoi D, trong truemg hap nay
(rimg vai nang sudl cua thict bi bae hei nhidéu cdp viv viee cuny cap hoi cho
I ticw thu thi By r cara teich tuabin (xem hinh 5-9, cong thie 5-43)).

Tron hinh 3-10 neadd binh hidn doi hoi con oo cie thidl bt phu cua nd.

Hai cung ¢ap cho cic qud trinh cong nghe trong cong nghiep dong thoi
lai phidi van chuyan di xa nén thudng ddi hot phat 1 hoi gquid nhi¢t nhung
binh bicn dai hoi chi sin xudl duge hai bao hod cho nén &¢ qué nhi¢t cho
no ngidi ta dat mot binh yud nhict QN s dung ohi¢t caa hoi trich 1
tuabin. M@t dong nhidt 16n s¢ ¢Ung v&1 nude ngung dong cua binh hico doi
hoi duoe dua vae he thong hoi nhi¢t coa trung (am nhiét dién. BE giam bt
nhict do cua né nhim cii thién vige st dung hai trich hdi nhiét va dido kicén
lam vice cua cic bom ¢dp ¢chinh, ngudi ta dat mot binh fam lanh nuée dong
Qb

Co the cii thién duge mét chit do kinh 1¢ nhigt cua thidt bi uabin néu
nude cung cip ¢ho binh bicn doi hot dioge gia nhigt so bd bang hai (rich tir
tuahin ¢ dp suit thiap hon trong mot binh gia nhi¢t GN. Binh gia nhi¢t nay
cling ¢6 thé ding 1am binh ngung tu hei thir cip d¢ bl cde 10n thil irong
D,,.. Nude cung cip cho binh bi¢n doi hai duge tam sach hod hoc v duge
eia nhi¢t trong binh lim lanh nude xa cha binh bi¢n doi hat. Neodi ra con
phii duoi nhitng khi hod tan ra khdi nsse cip cho binh bicn doi hai, dicu

nay dirge thure hién 1rong mot binh gia nhi¢t hdn hop (binh Xhir khi).

NEu nude ngung L ho tiée thy ted vé khong dimg d¢ cung cip cho cde

[0 hai cta trung tam nhiét dicn thi nén xem x¢ét L ich eda vice s dung no
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de cung cap cho binh hidn dai hoio Nhoy 36 ¢6 (he winm duce sun lugme va
aui thimh cia ciac (il bi xa 1§ hod hoe.
Law lugng can thict che binh bidn dét hai duge e dinh e phuong

trinh can bang nhias:

Dot -vm =D 0 -+ D, =i {5-45)
G day:
L. - freme hot trich tie tuabin diig tum hoi so eip cho binh hicy
JdO0 cua huis
2. - hor tha eip caa binh bido dai hai va chinh 13 nang sudt [
N IHETEN
Ui = 170 = entanpi bdo hoia Kho cda hai tha cap:

oo - entanpi cia pnude cung ¢ap cho binh bicn dol hoi.
L2, - Tuong nude xa coa binh bidn doi hoi;
U, - entanpi cua nude aa.
NEu hai trich di qua binh qud nhi¢t QN thi cntanpi i, cda nd gidm dén

i - duge xde dinh bai do qud nhi¢t con lai Khong [6n 1am 20 @ 25°C.

Tri <G Dy, thuomg bang tong D, + D,.. Ap sudt cda hoi thi cip durge
xav dinh tr yeu ciu cta hd ticu thu nhigt, Ap suit cia hoi so cip duge xéc
dinly tir nhitng di¢u Kién truyén nhi¢t trong binh bign déi hai va do chenh
nhict do ei wn At =1 - U Thuimg A, = 12+ 15°C) Dai lyong nhy
xac dinh grdng dp trong binh bicn 461 hai, hing 0.2 + 0.3 MPa do d6 dp
sudit hoi trich U twabin phii duge ting 1én tuong dng so v dp sudl cia hoi
Cip i vt cong cla hai (rich treng tuabin ciing giim di teong dng. Dice nay
i nhuge diém ces bin cua so d6 cung cdp hai qua 1hidt bj hién ddi hoi. né
dim d&n tang lrgng tide hao nhi¢t victice hao ohicn lidu so vai so do cung

cip hat trge tiep e e trich vao kKhoedng 2490

Tir 3 s dd dang khao sit thi so 6 duge dp dung ru tén hon ca 1 s
d5 cong cAp ha e UEp G e trich tuabin vai il ton that hiing nude xur

¥ hoid hoe,
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Khi thit k& trung tam nhi¢t dién ¢ong nghiép vdi nude ngudn ¢o nhiéu
khodng chit thi ¢dn phii so sdnh v¢ mat kinh (¢ k§ thuat nhitng s¢ dé ¢d
the dp dyng vir phuong phdp b ton that. Viée fa chon so do ¢an phai dac
bigi thin (rong trong truong hyp trung tam nhiét dién su dung cdc 10 hoi
trire luu vai thong s (rén 181 han. Vide 4p dung binh bién d6i hoi khi d6 ¢6
the hio dam ché do nude tin cay hon cho cde thiét hi cua (rung 1am nhiét
di¢én.
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Chwong 6

KHUKHI VA THIET Bl CAP NUGC

§6-1. THIET Bl KHU KHIi

1. Khir khi va loai khir khi

Khong khi hod tan trong nude ngung, nude ¢dp v nude bd sung o6
chira khi xam thye (O,, CO.) gay dn mon thi¢l bi vi 6ng din trong nha mdy
di¢n. B¢ bdo v¢ ching khoi s an mon cia khi trong nude, ngudi 1a 4p
dung bi¢n phdp tach khi hoa tan ra Xhoi nude - goi 1i khir khi cho nirde.

D¢ tach khong khi hoa (an, trong nha mday nhié¢t di¢n thuimg dp dung
phuong phdp khir khi hoa tan trong nudc bing nhi¢t. Lugng oxy con lai
trong nude sau khi khir khi bang nhigt s& duge vo higu hod thém béng cdch
k&t hgp né véi chat phan Gng hod hoe (hop chal N H)).

Khir khi bing nhi¢t dua trén nhitng co 54 sau:

- Theo dinh ludn Henri thi lugng khi hoa tan trong nude (néng do khoi
luong cha nd) & nhiét dO dd cho 1y I¢ vdi 4p sudt cha khi trén bé mat
thoang cta nude..

Theo dinh Tudt Henri - Danton thi lugng khi G, ¢6 trong hdn hop khi vit
hod tan trong nude & nhiét dg kKhong doi, 1 1¢ v&i phan 4p sudt cla no P,
trén bé mit thodng cha nude:

GJ = K_|p_| (6'1)
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0 day K, 13 he 86 1y 1¢ phy thuge vao loai khi, dp sudt va nhi¢t do cua

n$ (hinh 6-1a, b).

Theo dinh luat nay thi thanh phin twwong d6i cta cde chdt khi o6 trong

kKhong khi hoa tan trong nude s§ khde véi thanh phin cia chilng trong

Khong khi.

Chang han. & nhi¢t do (C va
ap suit kKhi quyeén, muse chira (1inh
theo the tichy 34.9% oxy (trong
khong Khi [& 21%Y; 2,54 CO,
(trong khong khi 1a 0,044%): 62,6%
nite vi cdc Khi khde (trong khong
khi 14 78.96% ).

Giay an mon chinh cho kim
fvai ¢he o thict bi vi dng dan
nhia may dign 1 oxy. NG ¢ nhiéu
trong khong khi vd hoa tan nhidu
Irong nurde,

4Fc + 30, + 6H.0 = 4Fc(OH),
HE 80 an mam cla oxy:

4Fc¢
30,

KL): =

_ 4% 56 ~ 234
Ix32

myglkg
55 [7
5o g
45 AN
40 \.\'\
55 I S [ [ad M
J0 \\xﬁ'\ 3?\‘\
-
\\ ™ g;-\, \\
25 ~ TN
28 - ——— 4{..\ \\ y
e H""‘"'--....__h 04 \ N \ \
;5 - -\-‘:“_‘__-- .. -“h\ . "-..\ \ \
0 B e N N Y
_— L
5 T N O WY
) o \ \\r
40 50 80 70 B0 80 100 MO 120 130 1D ISP ¢ °C
a)
m‘f/f
434 ce 11
zmr&\ F - —
2000 5 }
i":l-"‘l.‘r‘ T"’\“,= N ; =
1000 - S !
L. 2, T
V| 7
g 24 4 0 @0 ¢
4)

Hinh 6+1. Sy phu thuée cla lugng dxy {a)
va CO, (b) hoa tan trong nudce vae nhiét
ds Ung vdi cac ap suat khac nhau.

bac bi¢t kKhi ¢ CO, thi tdc dung an mon cia oxy ting 1én rit nhidu:

Fe + 2C0O, + 2H.0 = Fe(HCO,), + H.

4Fe(HCO,), + Os + 2H,0 = 4Fe(OH), + $CO,

Lic nay:

K[J

0,

_4Fc  4xS6

7
32
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Boi vay CO, duge xem 12 chidl xic tde an mon clia oxy d6i vai kim loai
vi cudng do @n mon caa chinh ban than CO, d3i vdi kim logi it nho,
4Fc 56

K o = = = 0,64
U200, 2x44

RO rang rang khi ¢6 CO, cudng do an mon cna axy voi kim loal ting
“1én 3 lan.

Khi gia nhi¢t cho nude & 4p sudt khong ddi p = const, khi hod tan
trong aude dan din duge thodr ra. Khi nang nude 13 nhiét do bio hoa,
phan 4p sudt (dp sudl riéng phiin) cla hoi nude trén bé mat thodng cua nwdc
dar {Gi 4p sudt toan phan. Con phan 4p sudt vi him lugng cdc chat khi
trang (ng trong nudc ha 13 khong. Nude di duge khi cde chat khi hod tan
trong chiing.

NEu nude khong duge gia nhiet (61 gid tri bao hoa (& ap sudl da cho)
thi ham lugng cdc chat Khi c¢dn lai trong nudg s& tang 1én (dac biét 13 OXy).

D¢ dudi hét cdc khi hod tan trong
nude ra khoi nudce, ngodi vige giff nhiét do
nude biang nhiét do bdo hod Gng véi 4p /

=
o
_—

L e e S
sudt trong binh, con phdi bdo dam da thai § /
. L Y
gian, d¢ bé mat ticp xtc gitra hot va nude > !
va phai ddm bao viéc thodt khi ra khoi g\a,s Z
e ! A
thiét bi khir khi (hinh 6-2). 3 04 & |
R gV /
PR N p Y 03 ’
Trong nha may di¢n thuong dp dung * ﬁ/ﬂ;&. by /
cédc loai khir khi bing nhiét sau: a2 YoV
" : o R . al /// :
Pheo nhiém vy (theo loai dong niée A
[
diwe ke khi) 0 20 40 66 80 wo 120 °C

1. Khir khi nudc ¢Ap (¢ho 1o hai, thidt Hinh 6-2. Sy phu thudc clia ham

bi bdc hoi, binh sinh hoi). lugng &xy con lai vao nhiét 66 khi
va d6 gia nhiét thigu cla nudc.
2. Khir khi nude bo sung vi nude

ngung (Ir ho ding nhiét ted vi.

3. Khir khi nude bo sung cha mang nhigl.

180



Theo plecong phdp gia nhiét cho nede e ki

. Khtr khi loai hdn hap.

2. Khtr Khi ¢é gia nhigt su bo béng hoi cho nude rede khi vao khi khi.
Theo dp swdt cria hoi néng

1. Khu khi @p sudt cao (thudmg bing 0,6 = 0,7 MN/ory.

hJ

- Khu khi dp sudt khi quyén (0,10 + 0,11 MNInr).

)

. Khir khi chan khong (4p svit thap hon dp sudt khi quyén).
Theo cdau e

. Loat d1a tao dong - giol

o

. Loai mang ¢6 vot phun,

3. Loai ming.

4. Loai ¢6 va khong ¢6 thict bi Bahoto,

5. Loai ¢ cQt khir khi hinh try dir ding.
6. Lot 6 ¢o1 khir khi hinh tru ndm ngang.

Khir khi trong nha mdy dieén con duge ding d¢ khir khi cho nudc tir cdc
b¢ chira nude x4 10 thién, nude ngung tir hé théng diéu chinh tuabin, nude
dung cho thi¢t b gidm 6n, giam 4p v.v...

() nha mdy phict dign, binh khir khi quan trong nhit 13 binh khir khi
nude cdp cho 1. DSi vai yéu cdu nay, nguot ta thudng dp dung loai khir khi
O cot khir khi hinh try ndm ngang hay thang diing kidu dong - giot ¢6 hodc
khong cb voi phun, trong dé nudc duge gia nhigt hén hgp bang hui ¢6
p=0,6 +0,7MN/n. Binh khir khi loai ndy dong thoi 1 binh gia nhigt ciia
nhd mdy (hinh 6-3).

V¢ mat cdu tao, khir khi loai dong - giot gém nhidu dia hinh (rpn va
hinh xuyén dat song song véi nhau va vuong géc vdi true cla phin hinh
tru. Trén dia ¢ khoan 15 dudng kinh tir 5 dén 8 n, thuong ¢6 2 dén § dia,
cdi no cach céi kia 1ir 400 dén 1200 pia.

[81



» %6 5

—

L
a~ P oa Wln

|
1
| ﬂ
I | :

= LL« w IN

o

i
i

—7
oz g —t 2
+“TR0.0 00L3
V7 TV
3
a) b)

Hinh 6-3. Khr khi vdi cét hinh tru dat ding (a) va (b) khir khi loai dong giot:

a) Loai ap Iuc cao: 1. chd vao clia nuéc ngung chinh; 2. chd vao clia nudc ngung

binh gia nhiét trudc; 3. thiét bi hdn hop; 4 - 8. dia duc 18; 9, 10. chd vao clia nudc

dong binh gia nhiét cao ap; 11, 12. hai tr chén cén van va binh phan li nudc xa 10,
13. hoi néng va khr khi; 14. hai thoat;

b) Loai &p suét khi quyén: 1, 2. chd vao clia nudc da dudc xUf ly hoa va nudc ngung;
3. budng hdn hop; 4. tAm chin (thanh chin): 5, 6, 10. dia; 6. 16 clia dia 5 d& thoat hoi
thifa; 11. chd vao clia nudc ngung binh gia nhiét 1udi; 12 va 13. &ng ndi vdi éng hdi
vao va 6ng phan phai; 14. hoi thoat;

c) Loai mang ¢6 véi phun: 1. v&; 2. ndp; 3. thiét bi phan phdi nudc; 4. voi phun; 5. 6ng
gbp phan phéi hai; 6, 10. 8ng ndi dau vao; 6. nuéc ngung tuabin; 7. nudc da dudc xU
ly hod; 8. nudc ngung binh béc hai; 9. hoi néng; 10. hai vé tif chén van tuabin; 11.
&ng ndi véi ng dan hai thoat; 12, 13. cac tdm ndm ngang; 14. tdm ngan hinh tru; 15.
vach ngan; 16. clra nuéc ra; 17. dia khoan 18; 18. Iuéi c& dinh; 19. vanh; 20. thanh
giéing; 21. vach ngan; 22. 8ng nhanh vao budng phan phéi nudc; 23. 6ng nhanh néi
thiét bi hdn hop véi dudng hdi thoat ra theo chu vi cot khir khi; 24. dng phan phoi.

Nude ¢dn khir khi sau khi qua budng hon hgp trén dinh duge roi xuong
dia, qua céc 16 trén dia - nude roi dudi dang mua xudng 1iép cdc dia dat §
dudi, con hoi néng di tir dv ** phén hinh tru qua dng gép dat nim ngang ¢6
khoan 18, len 10i qua cdc khoang trong gitra vanh ngoai dia véi vach trong
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hinh tru v vanh trong ctia dia. Dong hoi cét ngang dong nudc gia nhiét cho
né dén nhi¢t do bdo hoa (hinh 6-4 a). i d

a) Loai ap luc khi quyén (hay nang cao); b) Loai chan khéng;

1. khéng khi; 2. binh lam lanh hai; 3. hén hop khi hdi; 4. bd phan diéu chinh
mic nudc; 5. chd ra clia nudc dugc khif khi; 6. chd ra clia nudc ngung tir hai
thoat, 7. nudc vao khlf khi; 8. dudng hoi néng vao; 9. bom cip; 10. &jecto.

Hon hop khi tdch ra tir nuGe ¢6 1dn mot phin nho hoi nude chua kip
ngung tu duge dua ra khoi khir khi qua 6ng dat trén dinh (d6i vdi khir chan
khong, hén hgp khi - hoi duge hit ra khoi khir bang ¢jecto hoi). Nhu vay
ham lugng CO, con trong nude da duge khir khi cling phu thude vao lugng
hoi thira (hoi thodt) thoét ra cung khi (hinh 6-5 a).

anw i aas \
aas 5 008

. 5 “HH

“%‘) a.07 E’ a0 A"f\

S 405 s 5 oas g =

3 \ y: JAVANRN

.; 0,05 M I‘?-) .04 i \

S o \ S w //’/’\

—~

.E 003 \ § a0z N \\ o

L a0 oo ‘. -
go! -\ I A W T T W W W
0 7 70 Lvu heang nwde , t/h

Haixa'ra, kglt _
Hinh 6-5. Su phu thuéc ham lugng &xy con lai vao lugng hoi thoét (a) va vao
luu luogng va nhiét dé nuédc (b) 1-10°C; 2-40°C; 3-67°C; 4-97°C.
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Su phu thuge cua hiéu qua khit khi khi (rong binh khir khi loai dong -
gigt v phu 1di khé phitc tap. Nude viw binh khit khi cang lanh, lugng oxy
con lai trong nude da khu khi s€ cang 160 Xhi luu lugng nwde nhd va cang
nho khi lvu legng nude 19n (hinh 6-5 b). Con khi lyu lugng nude nha vi
ché do chdy la chdy dong thi hicu qua khir Khi s& gidm xudng. Hicu qui
khir khi s& tang khi tang lrn lugng nude vao khit Khi va chd do chay la chay
giot hay dong gigl.

Hién nay, loat kKhit khi dong - baboto ¢ dp lue nang cao 161 0,7 MN/w’
vi ¢6 thé nang dén gdn 0,85 MN/m’ di duoe 4p dung vdi khéi nang lugng
500, 800, 1200 MW. Khir Khi loat ndy ¢é 4 dia, dutng kinh ot 3442 mm.
Vach day 16 »un, thong s6 co ban duge din ra trong bang 6-1.

Bang 6-1
Déc tinh k§ thuat cot khwr khi ndim ngang &p ue nang cao
. Loai khir kh{
Théng 56 ;
DSV-1300 | DSV-2000 | DSV-2600 | DSV-4000
Céng suat, i/gid 1300 2000 2600 4000
Chiéu dai, mm 6800 8600 10450 14100
Trong tugng, tén
~ khéng nuée 25 35 45 62
- ¢3 nude 70 105 135 200
S4§ ¢6t x dung tich thing, m* 1x 120 1 x 150 2x120 2 x 150

Khu khi chan khong loai dong - baboto dat ditng SKTI' - SZTM® duge
tinh todn & nhic¢t do 40 + 80°C va 4p sudt tuyt d6i khi lam viee gan 0,0075
+ 0,05 MN/m®, cho phép nang dén 0,17 MN/n’, &p sudt thir 0,3 MN/n’.
Ciu tao cha né gém S dia dudng kinh 3032 wmm, vach diy 16 mun, sir dung
cjects ba cdp. Pac tinh co ban duge dan ra trong bang 6-2.

Dé tang cudng hiéu qud khir khi, nhat 1a d6i vdi nude co do cing va
tap chdt co hge cao, ¢é thé dp dung hodc khir khi kiéu mang ORGRES
(hinh 6-6).

'SKIT - Vién 18 hoi tushin Trung wong 1.ién x6 (ci).

184



Bang 6-2.
Loai Khi khi ) i
Théng sd " :
BCV-400D CV-800 i PCV-1200
”Céng sult, t/gic 400 800 1200
Chiéu dai, mm : 1692 3968 5850
Trong luang, t
- khéng nudc 7.1 12.10 :: 17,30
- ca nude 21 40 ! 60
56 cot 1 1 2

Nirde nging chinh trude khi vio khi khi thutng duge gia nhict s bo

nhd hai thodt coa binh khie khi nhiam
ning cao hicu gua khu khi. Nude
ngung tir hai thodt duge quay vé hé
thong nudce cdp, con khi khong ngung
thai ra Khi quyén (hinh 6-4 a).

Nude sau khi khir khi tip trung
trong thing chia hinh try ndm ngang
dat dudai cot khi khi ¢é dung tich do
In dé du trit nude cdp cho 10 hoi
trong mot thdi gian nhat dinh. Mifc
nudc trong thung chda duge gilr dn
dinh nhd thiét bi diéu chinh mc dé
dam bao do tin cay lam viée ciia bom
cdp (hinh 6-4 b).

D¢ khir khi ti&p mot phan khi O,
va CO, c¢on du trong nude di khir khi
c¢d ham lugng bicachonal cao, ngudi
la thuong dat trong thing chita thiét
bi baboto. Trong thidt bi nay, Oxy
con fai trong nude khir khi sé lién két

T 8/1M - nhit midy tuabin Xveclov Lién xé (cii).

3 -§ { ?Hm‘ thoot
=

Hinh 6-6. Khir khi kiéu mang:

1. vd; 2. nép; 3. 6ng phun; 4. miéng
phéu; 5. tdm ngan; 6. t&m 4a; 7. truc
li&n théng; 8. bich bdt van an toan;
9. t3m chén; 10. thing chifa.
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vai cde hop chat cua hydrazin
(N.H,), d6 la hydrazinhydrat hodic
la hydrazinsulfat duoc dua vio

nude trude bom cdp.

D¢ khir them oxy cta nude
binh
ngudi ta dung cdch kha khi hing

ngung tuabin trong ngung
sui bot & binh dung nude ngung.

Hot dp lue thap duoge dua vao dady.

Khir khi loai
dung daoi vai loai tuabin 300, 500,
800 MW (hinh 6-7).

nay dwoc dp

2. So doé mic, can bing
nhiét va can bang vat chat binh
kh(r khi

Neudi ta ap dung ciac so do

Hinh 6-7. Khif khi Babéto cho nudc trong
thiét bj thu nudc ngung tuabin 300 MW

1. mang phén phéi nudc; 2. hoi vao; 3. dia
duc I6; 4. 18 hé clia dia; 5. vach ngan;
6. clfa; 7. nudc ngung vao va hai thifa
thoat ra khdi binh ngung; 8. 6ng thoat

nudc ngung.

Khédc nhau ndi binh khir khi v&i ctra trich tuabin. Trong nha mdy nhiét di¢n
dung tuabin ngung hoi thudng ap dung hai so dé méc khir khi: trich tir cira
trich hoi nhi¢t doc lap hay tir cira trich trude khir khi theo duong hoi (hinh

6-8 a, b).

Hinh 6-8. So d6 mac khts khi nudc cap:

a) Dung ctlfa trich gia nhiét hdi nhiét doc lap; b) Dung hai trich binh gia nhiét
héi nhiét trudc n6; c) Dung hai clfa trich diéu chinh & trung tam nhiét dién:
1.10 hai; 2. tuabin; 3. binh ngung; 4. bom ngung; 5. gia nhiét ha ap; 6. khir khi:
7. bom cép; 8. binh gia nhiét ha &p; 9. bd diéu chinh ap sut.
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Trong xa dd a), hinh Khe kbi Lism vice vdi dp luce trugn sé o 10 v& mad
ning lwong (4p huc nay phu thude vao phu tii cua tuabin va lwgng hai qua
nd}. Song Khi d6 bom cip 8¢ 1am vice vai nhi¢t do thay doi vh ot ap thay

ddi cha nude. DS 1a nhuyge diem cua so dd nity.

Trong st do by, hai trich ¢ho binh khir khi duge Fy o cta 1rich hei
nhiét cao dap trude nd (theo duding hai), qua van didu dp 1irude khi vio khir
Khi. B¢ gia nhi¢l tong trong binh gia nhi¢t cao dp vi khir khi ciing chung
ctra 1rich can phii bang d6 gia nhi¢t kKinh (& cho murde ¢ cap gia nhigt da.
Trong s O nay. miie A ¢d e luu hoi song viin khong 1am giam tinh Kinh
1€ cia sy do.

B¢ dam bao hicu qua khi khi, fugng hoi qua Khie Khi can phai do Lon.
DO e1a nhi¢l cho nude phai khong thip hon 10 + 12°C. Ngoid ra khi phan
chia dd gia nhi¢t, ¢an phii tinh dén 4§ gia nhidt cho nude trong boam cidp
(thurdrng e 30 den 35 AJikg vidi &p sudl hot méi vao tuabin 12 sicu 3 han).

Trong trung tam nhi¢t di¢n, ngudi ta thuong dp dung so 36 gidng nhy
trén hinh 6-8 a. b hodc theo sg 30 ndi khua khi v&i el trich hoi didu chinh
(hinh 6-8 ¢); st dO nay 4p dung vai dp suil cua trich diéu chinh xdp xi 0,7
MN/{m’. Su 1lam vi¢e cia binh khir khi vii bam cip trong trudmg hop nay on
dinh v¢ ap svil vii nhiét do.

D¢ 1ap phuong trinh cdn bing T

15 YA iy 10 vy 3 “hi A -CA .
nhi¢t va ¢in bang vat chit binh khir o7, iy 8,0,

- e - . - % — P
khi, cin xdc dinh nhitng lugng vio, D,
ra: lugng nude ngung chinh Dy, D &, = 0., i

. . N . . s CTE™ ch it ch
nude dong 1 gia nhidl cao dp rd vé - -
DY, lugng hai vio khir khi D

he

. l—
ngodak ra con ¢d hoi chén cudi
tuabin, hdi 1r van stop va van didu
chinh trd vé D,,. Lugng ra khoi binh _

: o v . O,
gom: luong nuede cip Dy, lugng hui "CC
di chen cudi tuabin, di ¢jecis lam
vi¢e ¢ binh ngung D.. Bd qua lugng

: . f s Hinh 6-8. Sc 48 tiinh can bang vat chét
hotr thoat theo khi khong g s L

ar e Ng nelng va can bing nhiét binh khir khi.
khong tinh dén 1rong phucng trinh
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can bing nhi¢tl vi cin bing val chit.
Tir hinh 6-9, 13p duge phuong trfinh ¢an bang vat chil:
Di+ DI + D+ D, =D, + D, {6-2)
N&u bicu dién theo phin huai vao tuabin phuong trinh teén ¢d dang:
ag + ot o, + o, =, + (6-2 a)
Phirong trinh can bing nhi¢t binh khir Khi:
Diig + DIV + Dy + Dy, = Dy, + DY (6-3)
a0 day:

hye = 1y = entanpi cla nude (g vai dp suflt hoi bao hoi trong binh
khir khi, k/7kg,
i, - entanpi hoi bdo hod khd ra khai khit khi di ¢jecta va chen
cudl tuabin, Lf7kg.
Tuong tu ta ¢6 phuong trinh can biang nhi¢t theo phian hoi vao wahin:

: A0
ogig + o i

+ U'hih + Sy = ancinc + aei"h (6'?’ a)

4

Tir phuong trinh (6-2), (6-3) hay (6-2a), (6-3a) x4c dinh duge céc gid
tri Dy, D hay «,, o.

§6-2. THIET B CAP NUGC

1. 86 do méc bom cap

Viée tra chon sg 46 mic bom cdp lién quan tryc 1iép téi viée lua chon
ddc tinh k¥ thuat cla binh gia nhiét cao dp va qua d6 ciing xdc dinh duoge
dac tinh bom cap.

Thutng ¢6 hai so dé mic bom cép: so d6 mot cdp va so d3 hai cdp
(hinh 6-10).
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Sa dd mot cdp o do tin cay cia bom cao do lam vice ¢ vitng nudc
nhi¢t do thap (chura qua gia nhiét cao dp). Nguwge lai 40 tin cay cua binh gla
nhigt cao dp gidm do phai 1am vige vai moi chil ¢ 4p suidt cao (4p sudl dau
ra bom cip).

.‘E F1
a cAW CAS CAB A7 FOMNm
: - h.{
38 MM/ /\/ J\/ /\/ /\1 (..\ﬂc Khw khi
2742 1348 2755 1935 w57 N 1587 |
| PR B SN SR 1 ] a6 MN/mT
al '
2
CAD lms lae cay M
o bid ki’
_/\/ j\/ /\/ /\/ ! o Khur khai
2358 L L Jrms_\ hoas Ay A 156y -
L____j L___.__.j e d L ________ i \0.45 Ml m?
a8 MNImE
5)

Hinh 6-10. S¢ d6 mic bom cép;
a) M&t cip; b) Hai cap,

Vdi s d6 hat cdp, binh gia nhi¢t cao dp chiu dp sudt thdp hon so vdi sa
dé mot ¢dp. HBE tranh xam thue trong bom cap th hai, dp sudt nude diu
vao bom nay phai cao hon mdt 1 4p suit hoi bio hoa twong ttng vai nhiét
do nude trude bom thit 2 (sau gia nhiét cao dp). Nhuge diém cla so do nay
la pidm d9 tin cay bom cdp s¢ 2 do nhi¢t do nude cao, lam phite tap va dat
thém bom cip, chi phi nang [ugng do phdi bom nude nhigt do cao 58 ting
Ién. Su cén thict lam vige déng bo gitta hai bom 1am phitc tap thém vige
diéu chinh ching.

Vige so sanh hai su d6 nay vé do gia nhi¢l cho nude trong bom, ticu
hao nang lugng trong ching; ton thdt nude d¢ chén bom & dudng tit gia |
nhi¢t cao 4p da chi ra rang hai s d6 nay vé mat nang lugng 1a ngang nhau.
Tuy nhi¢n do do tin cdy so d6 2 thdp hon so d6 | v vdi so 46 mot cdp tuy
cae binh gia nhi¢t cao dp chiu dp sudt cao hun, nhung qua tha nghiem thiy
rang cdc binh gia nhiét cao 4p <6 thé chiu duge 181 vl moi chat o6 ap luc

cao, vi vay so do 1 duge ap dung rong rii & nhidu nude 1rén thé gidi,
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B¢ ngan ngira hi¢n tugng xam thue va dam bhdo do tin cay lam viée cho
bam ciip, cén phii dim bio chidu cao tinh 1odn (i binh khir khi xodng bom
cip. Trong trudmg hop khong di, ngudi ta dat thém hom tang ap (56 vong
quay khong cao} cho nude tricde kKhi vdo bom cdp. Viée truyén dong bom
tang ap ¢ the 1 dong co dien hode tuabin thong qua bo didu chinh s3 vong
quay {trong xa di Khong o binh khir khi, ¢ot dp ciin thiél trede bom cip
dareye Lo b bom nude ngung).

2. Loai truyén dong bam cip va so dd ndi tuabin truyén déng

Bom cap truyén dong bang dong ca dicn (hom cap dién) duge dp dung
rang riil rong nha mdy dicn lam viée theo s dé khang Khoi v cong sudlt
twabin khong 1on han 100 MW vi so d6 Khai vai cong sudt khoi nang lugng
150, 200 MW,

Khi truyén dong bom cip bing dien, su truyén 63 nang lugng 1ir toabin
chinh (41 ddng ¢ bom kem theo hang loat 100 thdt duge tinh trong cdc hidu
SUSY sat: Ny, Mo, - hidu sudl trong teong dai va hicu sudt co tuabing Nl -
hi¢u sudl mdy phat: n,,,,, - hi¢u sudt mdy bicn dp vi mang dién Ly diing;
Nec - bicu sadt dong co dién; vy, - hicu sudt khdp thuy bre. Higéu suilt bign
doi vit truyén tai ning lugng tir hoi trong tuabin chinh 16i dong co dién
truyén Jong duege 1inh nhur sau:

Ne = Moo Tm Mea i Mee M e, (6-4)

Hic¢u sudt ndy phu thuge vao phy tai cia tuabin chinh vi phy tii bom
cdp di¢n. Vi nhd may dicn khong khoi, vice cdp nude duge diéu chinh
trude tien 1 G sO bom lam vige. Sy gidm phu 1di bom cfp gdy (6n thit ning
trgng trong bom. Viée diing kKhép thuy lue cho phép gidm bt s vong quay
khi Juu Tuyng nude giam ma khong gay ra ton thal nang legng 16n trong
hom.

Cong sudl bom cip dién ticu thu thay déi 1y 1¢ bac hat voi luu lugng
nude b

ne=

-

W.,,=a.D-

L[5

{6-5)
ddiy: a - he sdy e,
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Khi phy tdi hay thay doi, hop 15 hon L ding tuabin hoi truy<n Jong
bom ¢ap (hom cilp hoid vi cong sudt bom ¢ip hoi ticu thu giam bac ba theo
suogiam lue Tugng nude cip. ke 13 pdn dal (& didu ki¢gn di¢n chinh Ly
lrdng:

W, = a;l)'1

(1L

{O-0)

Nhur vy, sirtiéu thy cong sudt cia bom ¢ip hoi khi non tii luon luon
nho han so vidi bom cap dién.

D¢ truyén dong ham edp. npuii (a ap dung tnabin ngung hai hoae daoi
dp. Tuabin ngimg hoi truyén dong hom cdp thirimg ¢6 binh ngung ricng.
Tuy nhién ciing ¢d the dua hoi thodl coa tuabin rhu v¢ hinh ngung (nabin
chinh nhung phii ¢hi ¥ d&n k&l edu caa binh ngung, con bom cip can phii
dat gin birh nguing chinh. Trén hinh 6-11 ¢ ¢hi ra qua trinh lim vige cua
dong hai trong tuabin chinh vit tuabia truyén dong bum ciip (tuabin phu),
Do Tigmg hoi qua tuabin phu khong 16n - hicu sud frong tuong d6i cla nd
thap hon so vdi tuabin chinh, Ngoai ra con ¢6 on thit ap sudt trén durdng
ong din hoi thodt tr tuabin troyén dong vé binh ngung chinh.

Hi¢u sudt bien doi v truyén di nang trgng cua bom ¢dp truyén dong
bing tuabin hoi:

I+

¥
n” = n;-_n - ncn M
a day:
My VA M - hicu sudl trong frong Jd6i va hicu sudt co cia tuabin
phu;
New - BiCH sUAL truyCn tdi nhi¢l trén dudng Sng din hai (6i tuabin
truyén dong bom cip.

Bom cdp dién duge sl dung phin 18n vai sd vong quay dinh muc 1a
3000 vong/phiir, bom cip hoi - tir 5000 dén 6000 voug/plidr. Hidu suatl cua
bom cdp dig¢n n,,, vad bom cdp hoi 1, ¢6 1hé khic nhau vi duge tinh 14
khi so sdnh chi phi nang lugng cho ching.

Dicu Ki¢n ¢ 1gi v& mat nang tugng giira truyén ddng bum cap bing
~di¢n hay hoi duge xdc dinh theo quan hé:
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Nen-Na =< N Nu

(6-8)

N@u (fnh dén bidu thie (6-7) vi (6-4) 1a ¢o:

Ik Lk .
n[i.H' r]n] - nu! ‘nlill >< n]i.{_)]]mncnnl‘.:lt]h-\ Iil”ht'nl'l.

{6-9)

Khi sir dung cling mot loai bom nhu nhau (s0 vdng quay Ion):

Npw = Nun

V¢ phii clia bicu thite (6-9) thém vao gi4 tri hic¢u suil do lang s& vong

quay 1. co dang:

Mo M M < Ao Mon M a N N Ny

Vice chon dwa lowi truyén
dong bom cdip con phu thude vao
¢hé do lam viée caa bom va gid
thinh nhién licu, khi bom lam viée
licn lue vai phu tai thdp via chi phi
nhi¢n liéu dit thi hop 1y hon 12
ding tuabin hoi d¢ truyén dong

hom cap.

Truyén dong bing tuabin hoi
mic theo so dé hinh 6-11 b - hoi
vao tuabhin 1d hol mdi ¢d nhuge
dicm: lugng hoi qua tuabin nho -
hi¢u sudt giam; thong s& hoi vao
tuahin cao - dd tin cay giam.
Nhuge diém nay ¢ thé khic phuc
ncu ha thdp thong s6 hoi mdi. Vi
du lay hoi tir cua trich tuabin
chinh. Hai thodt tir tuabin truyén
dong hodc dua vé binh ngung
(hinh 6-12 a), hodc dua vé 1ing
trung gian tuabin chinh Chinh 6-12
b). Trong truéng hep sau, lugng
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Hinh 6-11. So dé méc nha may dién
ngung hai:

a) Vdi ddng cd dién truyén déng bom cép:
| - khéng cé qua nhiét trung gian, Il - cb
qua nhiét trung gian; b) Tuabin hai truyén
déng bom cap la tuabin ngung hai sirdung
hai mdi; ¢) Qua trinh lam viéc clia dong
hai & tuabin chinh va tuabin truyén déng:
BA - may bién ap; BC - ddng cg dién;
TP - tuabin truyén dong bom cép.



hol qua fuabin 461 dp s¢ tang len ¢6 kha niing nang cao hi¢u sudl frong
trong d6i cua nd. Khi cong sudt coa tuabin chinh [dn, ¢ gidm @i cho 1ang
cudsi tuabin hop Iy hon 1a s dung aabin phuy 13 tuabin ngung hoi. Loai
truyen dong nhu vay duge sic dung rong riii ¢ Lico x0 (ci) cling nhue & mot
sO e Khde cho cde khai ning luone.

Hai thodt ciaa twabin truyén dong
{theo s a6 hinh 6-12 by dwge dra v
tiabin chinh 14 hdn hep vai domg hoi
trong tuabin chinh. Cdc ting cudi lam

vige va1 dong had hap nhat.

Do hicu suat trong tuagng doi cua
tuabin phy thip hon mot iU so v
dong hot chinh. Bicu nay cin duge
tinh dén khi xay dung qud trinh lam

vice cha dong hoi trong tuabin chinh

sau dicm hon hgp hai dong hdi. So do

nay it dp dung doi vdi tuahin chinh Hinh 8-12 So do nguyén Iy mac
tuabin hai truyén déng bom cép trich
, hdi tif clfa trich tuabin chinh ¢é gua

N . nhiét trung gian ho
Nhir vy so d0 hinh 6-11 b vi 6- ' 99

12 a4 ¢d dac didm la tuabin truyén

¢ cang sudt 1on.

a) Tuabin truyén dong BC 12 ngung
hai, hai vao 1a hai trich tuabin chinh

dong mic song song viai tuabin chinh (53U qu& nhiét trung giamy; b) Tuabin
e e . P truyén ddng BC |a d6i ap, 1. hdi néng
ay v mot sG tng ela ne., : A . =
hay v mot s6 tang clia nd trude qua nhiét trung gian; 2 hai "lanh
Ticu hao hai D). trong  cic sau qua nhigt trung gian

trudmg hup tren duge xde dinh tr phuong trinh can bang ning lugng:

D h,,

D= TR
n]il—il llu‘

(6-10)

o day:
D, - lugng nude gqua bom cip;
hy . - cong nén doun nhi¢t (Iy trdmg) 1rong bom, k474 e

Ne = Nes
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Niew = MG sudl bam ¢dp biang tich sd hicu sudl trong 1, va hicu

sudi coreta bom n..

H" - nhigt gidng thye cua dong hot trong tuabin phu, Ak

Nl - hicu sudt co cua tuabin phu.

New tinh theo phin fvu tugng hoi méi (rong tuabin chinh D . nhin
duoe:

I, _
e (6-11)
D., H' n.n

o day: o = D,/ - tén hao nude cdp qua bam tinh theo phin lru

lwgng hai man trong twabin chinh (o, = 1,01 = 1.02).

Nhu viy, phin luu hegng hoi qua tuabin truyén dong o'’ phu thude chi
¥eu vio 1y sd cong nén doan nhi¢t trong bam hy, ., vl cla dong hdil 1uahin

phu Hl”'. NEu s dung tuabin ngung hai truyén dong vi duge cung ciap hoi

mdéi thi H'™ = H,, & day H, - nhi¢t gidng dong hoi trong tuabin chinh,

Vi du bang sa: hy, = 20 &Jrkgs HY = H, = 1000 &likgs ', = 08,
e b, 2 o , . .
cor e = 1,258 — =125, = 0,025, tre 1a ticu hao hat tuabin truvén

H' 1000

I
dong bom cip bang 2,54 ti¢u hao hoi tuabin chinh,
NCu tuabin truyén dong bom cip duge cdp hoi trich tuabin chinh va
H" = 500 &fikg hoae 250 kizkg (ing v6i tuabin ngung hoi hay dai dp), thi

nrong gng la co;

- 20
a = 1.25.— =005
5(X)
hoae:
20
o, =125 — =01
250
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Tuabin truyén ding bom ¢dp cing 6 thé duge mic ndi GEp voi tuabin
hat chinh. Tren dudmg hat mai trude Khi vao tuabin chinh hode gitta xilanh
tuabine chinh thay the cho mat so ting coa no. Tren thye (€ cdch mie nay it
droe s dung viodé tin cay khong cao do sir dung hoi mai thong s coo
(trrong hop dauy. Trong trudng hyp hat do 1in cay Ihim vice wabin chinh

phu thuge vao trang thai tuabin phu.

Trong nhio mdy dicn ¢d qud nhi¢t trung gian. hai cap cho tuabin phu ¢
the 1 hei Tanh (rude qui nhict trung gian) hoic hoi nong {sau qud nhicl
trung pran). Vige s dung hoi lanh gdy 1on that cong phu do khong qud
nhict trung gian lugng hot nay.

Tuy nhicn dicu niy vin duge dp dung moe khi hoi (hodt ena tuabin phu
durge sodung d¢ gia nhi¢t nude ¢ip. Teen hinh 6-12 b chi ra so d6 wrang L,
Ses dd iy tuong 361 hop 1 v Kinh 18 nén duge dp dunge cho tuabin hai true
cong suat 800 M,

Vige ding hat ndng san qud nhidt trung gian ¢6 the ap dung viéi 1uabin
phy La doi dp. hat thodt dua vé ing Gicp cta trabin chinh (khai 300 M1,
hinh 6-12h) hay Ia ngung haor ¢é binh ngung ricng (Khai 500, 800 v 1200
MUY DAL vaE tuabin cong sudt 1Gn, vige din hdi thodt tuabin phu vé ting
Lep tabin chinh 1 Khong hyp 19 vi Tam tang kich thuae ¢a ra teabin hoiic
1ng tOn that a caa no.

Tom Jat vice bua chon loai truyén dong bom cdp 1a wabin hai hay dong
cordien phy thude vio so sdnh Kinh t¢ - k¥ thuat giira ching.

Thyc (¢ dong ¢ dién khong dong bo truyén dong bom cip thuong
duge ¢he tao voi cong sudt khong [dn hon 8 M. V&i hai bom nhy vay
(Long cong sudt 16 AW) ¢6 thé dam bio cip nude cho kKhoi 16 may ¢6 thone
s p.= 235 MNipr, W £ 450 = 500 MWy,

BOi v Khoi 16 mdy 16n, phy 1di hay thay doi, nguedi 1a sl dung tuabin
hel truyen dong bom cip.

O Licn x6 (cii), trung tam nhi¢t dign thuong dp dung vdi thong so hev
ban ddu irwde Khi vio tuabin p.o= 9 vi 13 MAN/07 phan 18n khong <o qud

nhict trung gian hoi, Him vice theo so d6 khong khai v bom cip truver
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dong biang dong e dign. Vice s dung tuabin hai truyén dong hom cip L
hop 1¥ ncu hoi thodt tuabin phy ¢6 the s dung Gt ca thod gian frong nam
d¢ cung ¢ip cho phy (di sinh hoat.

Trung 1am nhig¢t di¢n ¢ khoi tuabin cap nhict 16n nhat & Licn xo (cii)
la Lo T-250-240 vdi dp sudt hol mdi p.o= 23,5 MA /57 <6 qui nhict (rung
gian, dp dung su do khoi truyén dong bom cip trong trung (am nhict di¢n

nay i tuabin dot dp. hai vio L hei ndng (sau qud nhi¢t trung gian).
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Chuong 7

DAC TINH NANG LUONG CUA
CAC THIET BI VA CHE PO LAM VIEC
THAY POI CUA CHUNG

§7-1. DAC TINH NANG LUGNG CUA TUABIN NGUNG HOI

Pac tinh ning fugng cua tuabin neung hai 13 s phu thuoe hing esidi
: g mng eung : ' \ g e

tich hay d6 thi gira tiéu hao hai vi nhiét vao cong sudt dién cia tuabin.

1. Dac tinh hoi

Cdc phép tinh todn nhi¢t, thi nghié¢m va s ligu van hianh chi ra ring sy
phu thude coa tiéw hao hai D, (kg/fr) vao cong sudt tuabin W, (£1¥) - v&i
mic d¢ chinh xde da d¢ tinh 10d4n nhigt va kinh 1€ k§ thudt su bo - ¢4 thé
cot L toyen tinh trong giGi han phu tidi thay d6i tong 1ir W,. = 0 dén phu tai
kinh 1¢& W, Cong sudt ndy ciing duge goi la cong sudl thudng xuyén vi
tuabin ¢in phdi lam vi¢e v4i phu tdi gdn phy tdi kinh (€, trong ting vdi ticu
hao hoi kinh (¢ D, (hinh 7-1 a).

Khi cong sudl di¢n bdang khong va s& vdng quay bing s0 vhng guay
dinh mife, tite 12 Khi tuabin khong 1di - tiéu hao hoi trone (g (rén tuabin
la D, - cdn thict d¢ bi nang luong cia ddng hai trong tuabin 16n thil co cua
né. 1on thill o vit di¢n cla mdy phat.
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L D
Ty s N o= - {7-1)
[)}.:

eon 10 he 0 ueu hao hot Khong tar cua tuabing HE <0 khong tii cua

tuabin cang nho khi tuabin cong suat cing {6n vi Khi nhigt gldng cla dong

hon trong no cane lon. Boi e

.- - N .. 1)

vl tuahin ngung hoi hién o ) —:;'g

. e a0k
dar x = 0,03 = 0,05, Ticu hao -

. . : , O Nz~
hot choy wabin, Agfh, & phu - 0

e . : 0 —
tai bat ky trong Khoang (i , o //;74, :

r Vg : . - P Ll ' P
W, =0 dén W, = W o6 ithe alw TS 2
coi nhur bang téng tiéu hao Y T 7 P

. N T ¥ LA | l
hen khong tin D v ticu hao 3,
hoi hitu ich d¢ sinh cong
(D, - Do

Sudl ticu hao hoi toan
bo cua tuabin, &g/ Wi

L.
W,

i

d, =

(7-23

- . D, -
Con dai luong ——+

o
iy

|
§*\
s )

duge goi 14 s tang ticu hao ’
han tuong doL hay sufdt lapg

N Y = Hinh 7-1. Bac tinh hagi tuabin ngung hai, sy
phu thudce iuu lugng hai D = D, (a) va suat tiéu
hao hai d = d, (b) vao cong suat dign W = W,
B, -D va vao hé & phu tai f
¢ = rW L (7-3) v > S0 phu tal

ticy hao hoi k¢ hicu Lo o

Khi su phu thude D, vao W, 14 tuyén tinh trong ci khodng phu i 1
W= 0 dén W = W thi gid 1 r = const v dige xde dinh bing gde

nghi¢ng dudmng dic tinh D, = (W) véi phuong trinh ndm ngang (r - he s0

2o et duimyg dae tinh, cing don vi do vdi sudt (éu hao hot).

Suill ting ticu hao hai reiing c6 the xdc dinh theo (7-2) khi biél gid 1
phi tai kKinh 1€ D,
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D -D D (I-x
= -—! ~ = w0 =d. 0l -x) {(7-4)
\Nr “!M

daday L= D0W - suat ten hao hot o phuy ta kinhowe, kAW
Tir (7-3) ¢ (he xac dinh Geu hao hai cho taabin D dgéhe
D, =D, +1W, (7-5)
NC&u tinh dén (7-1) v (7-4) thi bicu thite (7-5) ¢ dang:
o= xD. + (] - xd, W, (7-6)
budmg dac tinh Do = f(W ) cat true hodnh @i dicm O, ¢cé D =0 vi
D _ XDE\‘.

WozWoss s s Dow (7.7
r (1—=xxd,. P—x

G day W - cong sudl Licu (hy kbi tuabin khong i & 86 vong quay dinh
miue (1ri 5O cong sudl kKhong (61 guy wded, AW
Swait ticu hao hai d. Az &4/ phu thude vao cong sudl tuabin theo biéu

thire sau:

y D, +W, D,
dl‘ = —_— = = +7T (?'8)
\NIE". W’f: \V“

Nhtt vay sudt ticu hao hai d, @¢dm hai thanh phin: phan khong déi bang
sudil lang ticu hao hai r trong khodng phy tai da cho va phan thay doi ty 1¢
nehich vai gid tri phy tai W, duge xde dinh badi (iéu hao hoi khong 1a@i D,

Néu thay D, = xDy, = xd,. W, va 1 = d, (] - x) vt dua viio h¢ s0 phu tai
tuabin:

I (7-9

Phuong trinh (7-8) oo dang:

Y Y
LI,.=lel‘|—I;+l—xi (7-141
Budng dac tinh d, = (W) hay d, = I(1 & duing hypeebol, tién den

d. =« khiW, =s0({=Mviticndénd, =r=d (! - ik W, 5> 2 (I = ).
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Khi W, = W, sudl ticu hao hai ¢6 gid tri cue tidu d, = dy, > r(hinh 7-1 hj.

Bai vy, 4o kinh (¢ nhi¢t ¢oa tuabin mot cdch gan diing duge die trung
BAL sudll tic hao d. s gidm theo sy gidm cia pho Gi va dac bigt 1o ¢ o
phu i nho. Bicu ndy Hdo gid 1] coa 1on thit khong tai D, giir khong dai.

Thit vay, & tuabin I¥ (rdng kKhong ¢d 160 thit ma st v cde 1on thit
khicthi D, =0, x =0va D.=rW,:d. =d_= D/Wo= e [a e hao b
ty I¢ thuan vdi cong sudi. Dudng thing D, = ((W,) trong triwang hep nay di
qua goe oy do (hinh 7-1 a) va d., d,., rrung nhau.

Cong sudt Kinh 1& W | ¢6 the nhd thua hay bing cong sudl dinh mirce
cta luabin;

Wkl = ‘\(!.'!u,: \\(’-.Im = f.-Inl\'\fkl

Gia i f,, = 1,0+ 1,25 tie 1a cong sudl Kinh & cia tuabin o6 the hing

(80 = 100)%: cong sudl dinh mite.

Cong sudt dinh muc {4 cong sudt mi tuabin ¢ the dam vige trong (haoi
gian dai (hang nghin gi®) trong khodng thi gian gifra cde dot sira chira
theo K¢ hoach mi khong lam anh hudng dén do bén virng cuo hoe, vdi hicu
sudl gén bang & ¢hé do Kinh (8. Cong suil nay duge ghi trong I¥ lich cla
tuabin.

Tuabin duge goi 1a hién dui va kinh (€ néu 6 kha ning lam vi¢ée liu
dai & phu tdi Kinh 16 cé ty s8 W /W, = 0.8 = |. Cdc 10 may <d 1y 6 nay
nho hon thudmg diung d¢ gdnh phu 3t dinh hode nita dinh.

Mot cdch gin ding cong sudt thudng xuyen s& Luong (ng v suil ticu
hao hui cue tiéu (chinh xdc hon - sudt tien hao nhi¢t). bo dé wy theo miae
tdng cua phu 1di 16n hon pho tdi kinh (& mi sudl ti¢u hao hai eilr khong do
va bing gid tri*cua nd & phy Ui thuimg xuyen, duong dac tinh ticu hao hoi
D. = 1(W,) s di qua di¢cm D, = D, v gua goe 1oy 30 (dudmg NB, ).

Thye 1€ v6i W, > W, thi dudng NB s& & trén dudng NB,, ¢hinh 7-1 a).
Kéo dai dudmg NB v¢ phia (rdi né s& céil phan gid (ri am cuia true tung tai
gid tri D',

Phuong trinh doan thang NB trong ving W, < W < W o os8 dirge xdc

dinh néu I3y ng do cliia moi di¢m iren né bing 16ng turg do cla cde dicm
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tuony g tren NB. (deong DN kéo daiy vi hicu tung do duong NB va NB,,
tre T
AD = (r - r){(W' - W)
Dy da:
D =D + AR =D, + tW, + {1 - ritW, - W, ) (7-11)
G dan:
1Y = 1, - ticu hao hoi o W W
o> o= sudt tang téu hao hai GW > W
Cong thire (7-11) ¢ 1h¢ duge xem nho 13 phuong tiinh dac tinh tong
guiit cia tuabin ngung hoi, oo dang dudmy thang efiy khiic, néu chd ¥ ring
(rong Khu sye phy tan W < W osudt ang tiew hao hoi ff = ¢ v vi vy,
AD =02 1Y =1 vd W = W ake 1o trong Khu vee nay D, = D, + 1W
Bicu doi cong thite (7-11) nhan dwog:
D'.=D - -0W,, + 1w,
hay Fa:
Do=-1(r'-nNW_ -D |+ "W, =-D", + "W, (7-12)
a day:
D', - tung do cta giao diém dudng dac tinh quy vde vai true tung:
D, =" - )W, - xd, W, = {1 -1) - xd, W, = (' - d )W,

Vair = (1 -x)d var > d,,, dudng NB (v&i he s6 gde 1) s€ & phia teen
duting ONB,, (vdi h¢ s& goc biing d,).

Sudl ticu hao hoi & phy i W, > W' > W, (ke/kWVin:

DI‘ I ]_)r
d.= — =- —~ 4+ (7-13)
W W'
burge thay déi theo dudng hypechol vi tién dén &, = - = khi W', = 0

vid' =1 khi W', =+ o (hinh 7-1 b).
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2. Bac tinh nhiét

Ticu hao hoi va dac 1imh hoi, maot edeh gan ding. duge col L thude de
do Kinh e nhict cda tusbin, Song dac tinh kot L 1 co s ca dae tinh

nhi¢t caa tuahin,
Ticu hao nhict cho tuabin ngung hoi, L7+
Q..=DbDQ. (7-14)
g day:
13, - tcw hao hot cta teabin, &7
Q =1 -1, -ucu hao nhi¢t cho 1 Ag hoi (Kkhong ¢b qud nhict frung
elany, AF7kg, kht ¢d qud nhié¢t trung gian Q) =i - i, -
o N4 IS
1o Vi, - entanpi Dot mdi vao tuabin v nude edp, 4f/ ke
4., - luong nhict ¢ap cho | Ag hoi & bo quid nhict truny gian, &7 4y
o, - phan hoi di qud nhi¢t trung gian.
Theo (7-5):
13, =D, +1rW,
Vit vi vay:
Qi = DQ. +1rQ.W,
bau Q. =bQ. v Q. =1,
Nhian duge:
Q,=Q. + 1‘-.')Wr-; (7-15)
Tde 1o ticu hao nhiét cho tuabin pho thude vie eong sudt dien W

bai legmg Q. &40 vd o, KA A trong Gng Lo ticu hao nhi¢t Khi teabin

Khong 41 va sudt tang ticu hao nhidt,

Khi ¢d gia nhigt hoi nhi¢t nude npung (uabin, tico hao hai v sudl ticu

hao hot ¢d dang:
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D = “_ =pB.DN
|- Zoy P:
dh X
‘il (] = e = 3, LIT
1- Za,y P

iy

o, vi v, - phian hoi trich gia nhi¢t hor nhict vis he 6 gia nhict thicu

cua ching:

B, = 1/t] - Ta,y)) - he s ang tcu hao hai mirde do trich hoi, chi
so <l - K== g
Musm? Y nr Muim?

vl chd do noung

hon thuan (uy

khong trich hai.

Cang v sy thay doi phu G
tuabin. ap sl hot coa ctra trich
haii hae nhict v nhiét do hoi bio
had tuong dng cling thay doi 1y
1C v ticu hao hat hay ¢ong sudt
tuabin, Bong thidi gia nhiét va
catanpi mirde cdp ciling thay doi
theo (hinh 7-2).

Nhur vy, Q. phu thuge vao

W

phu i W, ey nhicn sy phu a)
thude cta titu hao nhiét ciia inh 7.2 Sy phy thuse 4p sust hoi clia trich hé
nuabin Q,, vae phu @i W, mat nhigt p vae cdng suat dign tuabin ngung hoi (a)

. - . - . . v tiéu hao hdi tuabin cdp nhiét loai PT (b).
cach gin ding, clng la tuyén .

tinh trong viing W,. < W, .

Khi tang phu tai (31 W'y > W, dutmg dac tinh nhi¢t 1ong quét - rong
wr nhu dac tinh hot téng qudr, dige bicu dién bang cong thic:

Qy=Q, + W+ (' - 1UW - W), ki (7-16)

G day ', > - sudt tang tieu hao nhict khi phy tal W > W O RF WA,
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Cung van hicu sudl, sudl ti¢u hao nhi¢t i thade do do Kinh 1€ nhict el

tnabing van phy 1 W £ W, ond ed dang:
o= S8 = S e AW (7-17)
“fi | \V: .

Tri s8¢, thay doi cing nhu sudt ticu hao hai d, theo duimg hypechol
tén dén + =.

Tri 56 sudt ticu hao nhi¢t nhd nhit xde dinh cong sudt Kinh (¢ cla
tuabin W > W (4 ddy W, ttng vdi sudt ticu hao hai cue tidu). Su (ang
cong sudt Kinh (& WY so vdi Wy, 1 do tang entanpi mede cip i, cing vidi
phu tai. VE 1Y thuy€U g, khi W' > WY duge bicu thi bing nhénh hypechol
hurdng [én trén.,

bic tinh hoi dién ra tren hinh 7-1 gidn ding v&i dac 1inh hai cla tuabin
dicu chinh hing i&1 leu k& hgp vai di 13t G phy té 1on.

Thong thudng ngudi ta dicu khién bing 6ng phun, khi dé duong dac
tinh s¢ bi ey tai nhing diém twong Gng vdi sir md hoidn toin cla cum ong
phun va toan duiing dac tinh ¢é dang song (dutmg chdm gach (rén hinh 7-1
by Ticu hao hoi vd nhi¢l cha (eabin sau diém giy bl diu ang nhanh do
tdn thilt U fuw ting khi md lan Tugt cdc van, sau d6 Wy theo do md cla
van ma (on thdt tidt luu gidm din, do tang ticu hao hdi va nhi¢t hit diu
cham lai.

Khi di¢u chinh bing dng phun, gin ding ¢6 (hé hicu dién dudmg dic
tinh bang cdc doan thang iy khic md cic diém gdy wng vdi cdc cong sudl
twong trng vai simda hoin 10dn cua cdc van didu chinh sa 1, 2, 3, 4.

Cac ky hi¢u: cong sudt va ticu hao hoi & cde didm gdy khic wong ng
[ W, Wi, W va Dy Dy, Dy HE 6 pde (sudit tang tico hao hai) cée tri
phu fai (cOng sudt) v tice hao hoi trude khi md hoan todn van diéu chinh
I,2,3, 4 1a:

r. rl‘ l‘”._. !_n-
W, W, W, W™
I_), Dl, D”, Dnr
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Khi da cie bicu thire tinh 1i¢u hao hai cho tiabin & cde viing ke Tren ¢6
dang:

Ving [: =D, +1W

Ving [l: D' =D+ W - Wy
Viang TH: DY =Dy + W7 - W
Ming 1V: D7 =D+ rIWT - WL

Dudng cong phy thude cua sudt éu hao hoi bao gom cic doan

hypechol gita cic diem giv.

Bac tinh nhict cing ¢6 dicm gdy. Trén nd com the hién anh hudng el
<t thay doi phigt d0 nude cip theo phy tai. oy nhién dung cla nd vin

twonge ty nhu dige tinth hoi.,

Hinh 7-3 mi¢u td dudmyg

dac tinh thue  cua wiahin %" 5
b . - . . \ f;, =373
ngtng bt la dwong bicu dicn 5, ‘-.\ ol B1278 AN

. . . Ceses il
st thay don cun ueu hao hai v T

D . ncu hao nhigt Q.. sl

.. . . wal T ndinih
tcéu hao nhigt g, vio phy 1 | o
. . Fe 1 dad
cuid tuabin K - 200-130 L/ od P
teth? y !
Lo e R 1 L
trong 218 hyn thay doi wr 110 : 'lsw
N R . . . 80 i et Fror faTe widt
dcn 210 MW, o thi nay ding w1 b Ay e v:}"a ;
. . s Ut kg zdmedp 1] 7T e g
theo thi nghi¢m coa BTE cho Wa o me M0 ter T il gy

tuabin mau Jdiu tien.

o ) . Hinh 7-3. Bac tinh hai va nhiét cda tuabin
Thew <o licu ihi nghi¢m, K-200-130 theo s& fidu thi nghiém.
hicu sudt phin cao dp v trung

ap cao hom 1t 2 dén 44 so vdi tinh wédn. Con hicu suit phan ha dp thiap hon
tinh win Khodng 977, Trong Khoiang phu tai tr 170 d&n 210 30, sudt ticu
hao nhi¢t g, hau oho Khang doi. Sy ving Ien mot it cha no & phu i 180 +
195 AW T4 do van dicu chinh thit 3 mdé khong hoin oan. Theo sy ddm hio
cua phi che o, dua vin Kt qua thi nghigm mai vai tuabin nay suin licu

" NDd mdy co khil Leningra (0 ien xo et
- Vien k¥ thuat 1ién xo (o
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hao nhi¢t khi phu tii 200, 175 va 150 MW trong tng hiing 8100, 8120 v
N200 LFAW

bic tinh nang hugog cia kho
K-300-240 di duoe xay dung hdi

cdav thi nghiem ciin ORGRES'. O th o 1

A
) ) X . ool A
ey hao hoi cue dm 950 rdn/gio, N EIIT IR ,Ir :
N . , , ) 7008500 O sr
cOng suial tuabin dar 312 MW K o« t _//V &y
08| Bg 20— TGN Efin)
Ap st hot trong budne ting dicu iy
I . . ST 00| 7500 AJ’?Z";{" 2500
chinh gan 18 MN/ar va Licu hao =] " o ko
. e ) ] “a0—r 240 i
ln 940 rgaih, Cong sudtl tuabin i
. < k) i = AP
d'dl 3{]8 f"f“ '_fk/ . LI
! 200 b - I,r-,‘.f.ﬂ' ey
Cic thong sa hoi dinh mire 108 [ o s
) .. . i
trude khi vio tuahin: 0T e i B se W

Hoi mai p, = 23,6 MN/wr 1. = .
. : . .. . Hinh 7-4. Su phu thudc cac chi tidu tuahin
S60°C, hoi gqua nhi¢t trung  gian K-300-240 vao phu t3i

284 MNG, S657C LSy hae nude
tam mat bling 10 #r'ss & nhi¢t do nude nong 12°C,

Khi pho tdi xdp xi dinh mie, hiéu suit trong wromg d&i phin cao dp 82
+ 83.%_ Phan trung dp 90,6%. Ticu hoo nhiét tuabin khi phu 6 200 dén
300 MW duwge xde dinh theo cong thite gin diang cha ORGES:

Q= 17,04 7,7W, + 0.526(W,. - 290)

Sudt tieu hao nhi¢t ¢, & phy tar 200 dén 300 MWW duge thict 1ap.

We, MW ! 200 250 1 300 |
Sudt tidu hao nhist, kikWwh | | i
Theo thi nghigm ‘ 8040 7910 7845 ‘
| Theo bao dam | 7925 7800 7680 |

CORGES - coquan hicu chink cde ahiy miy dien.
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§7-2. SU PHU THUQC HIEU SUAT THIET B] VA KHOI NANG LUONG
VAQ PHU TAI

1. Hiéu suit cla tuabin
Hicu suat tuabin i, duge bicu thi bing tich s6& mot s hicu suil:
Mo = NN = AN N = NN
O diy:
n. - hitu sudt chu trinh;

NV N = NG, - Didu sl rong trong dob viv hicu sudt dign
trong d6 caa twabin:

Moo Va1, - Bigu sadt eo coa tuabin vi hicu sudt dign may phét.

Khi thong <0 hai ban dau vh dp lue cudi gir khong dét, hicu sudt nhit
chu trinh n, ¢ the coi nhir khong dai.

Bicu thite xdc dinh sudl ticu hao hoi do tuabin di bict:

3600 X
d= o =0 St | ketk W
Hon, il J
Tir dix:
20600 3600 ne
_ H'u ]‘ - _. :7__ - . _]"_ (7-18)
} ; - X
O H_,.d“|;f+1—x Lo
. RIS : - . . . v .
g div: nll = ! - hicu sudt dién kinh ¢ cua tuabin & phu tii kinh (8.

Haud, |

Hicu sudt dien cua mdy phat:

W, W, ]

I me = s =

] \\3‘\; \(V N “!n:: I . \er'
W

¢ day:
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W, - cong sudl hicu dung cda waahin, &Y,
W, - 10n thal cong sudt dign & may phit (phu thuoe vao phi i),
A
Hicu swdt ¢of cua tuabin:

W, W, s W ]
Joo = —L = - e

WoW W W, W
»\;E - \\!:;-‘.

d day: W, - ton (hdt co hhi coa tuabin (gdn ding coi nhu Khong thay doi).

NCu tinh J&n bidu thie W, + W, = W/, vd W = LW, g day [-he

<0 phu tar ta nhan duoe:

e
.10 - i‘}‘ “"U‘ L1
\\"’H 'r]'!ll'
Tir day:
L 1 R I 1
LSRR o IR RV o
Higu sl dién - eo:
Mivve = Newe My = ! = !
HEAT] [\ (] l . nc;‘ l l [ ] ~.\‘
T W o RN -
]!Il[ k1 ]]IHI |'||“| \r]c\‘

Khi bict su phu thude hicu sudl dicn may phal i, vio phu i, eling ¢
the xac dinh duoe sie thay doi hicu swdt dien - co cda tuabin theo phu L

(hinh 7-53. Hidu sudt trong tuong Jdoi ctia tuabin:
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N

ncnnrlll"

Néu tinh dén cde bicu thife trén. ta nhan duoe:

n : + l [ |
ik k| T
r'.'u Inm' Yo e i .
T}u; = : x r rl (?']9}

4+ l-X

t
el " 600 D,
gday: ng,. = Tad vax = D

ady &

Cac 1 86 n,, vl ., - khdc vl n,, v 0, - & trung thai khong i, khi

W, = ¢6 gid 1ri duong.

bic¢u ndy ¢6 th¢ thiy rd (&t ¥ nghia
Cua cde hidu sual nay.

Hi¢u suat co n,, vd hi¢u suit hicu
dyng tueng d8i cla tuabin n,, bing
khong, tée Ha khi cong sudt do dong hoi
sinh ra trong tuabin c¢hi duge dung d&
thing cdce 1on that trong va 16n that co
Khi cua nd (diém O, trén hinh 7-5).

Hi¢un sudl trong tuong doi ciia
tuabin n,, bing khong khi cong sudt do
dong hai sinh ra trong tuabin chi ding
d¢ thing 16n that trong cia ddng hoi

(di¢m O, trén hinh 7-5).

Khi biét gquy ludt thay dai hicu sudt

ZO' > %
7 Fi
// /yﬁ,"“""‘ “"
/ // / Tz
60
// 2
| ./ i |" Je ig
! //
] |
! 5. lL— 20
.l'i ! 1
Vil
) o

|
{1
9043 20 40 &0 & %

Hinh 7-5. Su phu thudc hiéu suat
tuabin ngung hai va cac dang hiéu
suat khac vao phu tai.

Nars Moo YA Mo thay 1,5, theo bicu thie (7-18)) theo phuy tai. Ta cling ¢6 the

Ndc dinh duge sy phu thude hicu sedt dien tuyét ddi cua tuabin N vao phu

Lai (hinh 7-5);

rlT!i = n['n:n-ncu'nmf = r]l'r]f}r-.
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Cac biéu thire ahin duge dic treng cho quy luat thay déi higu suil
tuabin theo phu tdi v chidng 6 thé duge dung d¢ (fnh todn nhi¢t s¢ ho va
tinh todn kinh 1€ - k¥ thual.

b6 thi hicu sudt trén hinh 7-5 duge xay dung trén ¢d sG W, = W
(]‘dm = l)

il

2. Hiéu suat 16 hoi

Su phu thude hicu sudt 1o hoi vio
phu i duge xac dinh bing su thay doj .
luong (tng cla 1on thit nhiét. Ton thitl  weg -
nhi¢t chu yéu cua [O hoi ¢ - nhiét vat :“?; R
1y cia khoi thai - tang cling véi s ldng T Z\
phu 1di (hinh 7-6). Toa thit co va hod
hoe q; + q, thudng ¢ gid (ri cuc tidu &
phu tai nhd hon dinh mac. Khi phu tai
& hoi bing khong (D, = 0, Q. = O), ) 00l
hi¢u sudt 16 n, , = Q,,/Q. = 0. Ton thél G
nhié¢t co bian khi dé s& la g, - ton thit

k=1

Hinh 7-6. Su phu thude nhiét va hiéu
nhiét toa ra moi truding Xung quanh. . SUAt I6 hoi vao phu tai.

Trén hinh 7-6, hiéu sudt 10 hai dac
trung bang dudng cong di qua gée toa d0. NG ting tGi gia tri cuc dai, sau
do giam xudng mot chiit.

Tiéuv hao nhi¢t cho 10 hoi:

Q.- Lu (7-20)
M _
.Ton 1hil nhiét 10ng cia 1o hoi:
] N
QJ].H =Q.-Quu= Qi.li("_‘_ | J
M,

Bi¢t sy phu thudce ny, vio phu tai, ding cong thie (7-20) 6 theé xay
dung duoe duedmg diac tinh nang lugng (nhiét) cua 1o hoi:
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Q.=Q, + Q[]:H

Tren d6 thi Q. = [((Q,;), dudng
Q. 1a duong thang ¢6 tung do bing

. e . g
hoidnh d¢ (ndu lay 1y 1¢& truc lung vi a <
10 « y 1y 18 g 100 A
truc hoanh nhu nhau), con dudng dac ” 7
A . - ) // i
tinh nang legng (nhi¢t) cia 10 hai, co G’
Fd
dang duong cong, hudéng 1én trén (hinh i
Vi
-1, d
’
//
N&u bigl dac tinh nang lugng coa S fiw
- - - g - . ar - 4 T, A28
10 han ¢o 1the xde dinh duge suat tang " 110
ticu hao phigt cua nd bhang cach ldy 120%4,,,

cac dao ham 1i¢u hao nhiét theo phu
L Hinh 7-7. Dac tinh néng
s lugng cla 16 hai:

dQ . Q. - phu tai nhiét clia 16 hoi:
o (7-21) ML Ly - higU suat 1 hoi va
dQ, sudt ting tiéu hao nhiét tuang
dsi; Q, - nhiét vat ly clia nhién
liéu mang vao 16 hai.

iy =

Khi bi¢t Q. = Q,,,/n,,; va biét dang
phu thude ng,, = Q) 4). Ta ¢d:

d!( Q_l_.,n J
L ML

1 My J

T = = — Mg —Quy =7
dQ, ;; Nk [ dQ,
1 Q. ANy |

- ] — LI LH J (7-21a)
Nen Ny dQyy
- - - d ‘-.
Hicu sudt 1o hoi dat cuc dai tai i _ vy Ty = —l—

i M n

bic tinh nang lugng clia ID hoi <6 thé bidu thi sir phu thude ticu hao
nhi¢n licu (quy ude)y B, vao phu tdi nhiét (hay hoi) cua 0 hoi Q. (hay
Dy

Trong truong hyp dau, suil ting 1icu hao nhién ficu:
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dB ] dQ,
Tyy = == ~ " 9. l T . kglky
dQ LIl Q1I1.1']1 dQ[-” ch apr

Trong truong hyp sau, ry, = dBJAD,,,, kgikg, thém vio d6 D,, /B, =
U, ¢ day U, - khd ning sinh hui cta nhi¢n li¢u tieu chuin phu thude vao
Dy .

Do vay:
B, = b,
U,
U b dU .
V- - ) - dD,y, 1] | Dy dU,
' o UI:L Utc U1c d]‘I)I.H

3. Hiéu suat tai nhiét (trong éng dan)

Ton that nhiér trong Sng diin nha mdy dien Q,;, gdn ding coi nhy
khong doi khi phu 1di thay doi va bing 16n thdl Q' & phu tdi dinh muc

Qi (n€U ¢dce gid tri thong s& hoi ban ddu git khong doi).

Hiéu sudl idi nhiét:

e = Qi _ Q. _ 1
‘ Qin Qm +Q,; 1+ _Ql:?i
Q'['B
Suy ra:
‘I ‘T]'['l]
Q::’n = ) QTH

O phu tai cuc dai:

A
I-n
dmo 2 T e dm Jim
Qm dm "™ (1 “ My )Qm

r][d]
Khi khong tai:
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1
v din 5 LI
Q'I'J"- = Koy Q I'R va rlr_;h -

Neu ng, =098 viix, = 0.05 1a ¢6:

[
n = ——=0,7]
RN 002
]+ L
005

Su phu thuge hicu sudl 1ai nhiét ny,,
viw phu tai tuabin chi ra trén hinh 7-8.

4. Hiéu suat khdi ning lugng 0 108%

Bidt su thay doi npg, M. Mg V&0
phu tdi ¢é the xdce dinh duge sy phu thude Hinh 7-8. Suf phu thuée tEneu suat
dién tuabin ngung hoi 15, hiéu
suat tai nhiét n, va cla hiéu sust
10 hai ;4 va hiéu sudt cla khdi n,
Ae = Nrp-Mo-Nin vao phuy tai (N = nfa).

nigu suat khai nang lugng:

Phu i kinh & coa [d hoi ciing nhu
tuabin thudng nhd thua phu tdi dinh mac coa ching. Khi d6 phu 1&i kinh t&
(cOng suat Kinh &) ciia kKhdi nang lugng ciing nhd hon phu tai dinh mic cha
nad.

§7-3. DAC TINH NANG LUQONG CUA TUABIN CAP NHIET CO MOT cUA
TRICH DIEU CHINH

bic diém dac tinh ning lwong cia tuabin cdp nhiét 13 ticu hao hoi va
nhict khong chi phu thuge vito cong sudt dién ma cdn phy thude vao lugng
het trich va lwgng nhi¢t cdp cho ho diing nhiét.
1. Béc tinh hoi
Ticu hao hot cia tuabin ¢é mot cira trich diéu chinh duoe biéu dién:
Y . K ,
D.= D> +y D, =D r,W.+y D, {7-22)
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lrong da:

DS DY + W, - tiéu hao hoi & ché do ngung hoi thuin tuy

Khong trich hui nhung ¢6 cling quéd (rinh Lum vige clia dong
hat trong tuabin, kel
D - ticu hao hoi khong tai ctia tuabin ngung hoi thuan oy, kg/h;
I - sudl tang tiéu hao hoi tuabin & ché do ngung hi, ke/kWir
D - lugng hoi wich, &g/t
¥1 - h¢ 50 Khong tan dung hét nhi¢l gidng cia dong hoi trich;
W, - cOng sudt dién cha tuabin, &W.

Ta coi ring cong sudl kinh 1& triing véi cong sudt cue dai (dinh me),
(e 1a trong khoang phu 1di tir khong dén dinh mirc, dudng dic tinh thing
va khong ¢6 diém giy.

Do thi ché d§ (dac tinh nang lugng) clia tuabin trich hoi o6 hai dudng
£id1 han dac trung cho hai chd d9 lam vi¢e cila tuabin: dudng ng vdi ché
d¢ ngung hoi thudn tuy D, = 0; D, = Df = Dy, n&u khang tinh dén céc cira
trich gia nhi¢t hoi rhi¢t va dudng dac tinh d6i 4p véi D, = DY, Dy =0
(hinh 7-9).

Pac tinh hoi cla ché do ngung hoi thudn tuy (D, = DX) ¢6 dung:

D, = DE = DX + v, kprkWh (7-22 a)

1Y

va duge xdc dinh bai hai diém: D, = D,,, & cong sudl dinh mic W, va
D, = DX - & cong sudt bing khong (irang thai khong tai). Budng dac tinh
ndy cdt truc holdnh tai diém ¢é gid tri W, (hinh 7-9 a, dudng DS, Durdng
nay la dudng g16i han dudi cha gian d6 khi 1am vice & ché do doi dp, tidc 1h

khi: D, = Dy = D}, phuong trinh (7-22) ¢6 dang:

D, = D?ra = Di( + kWi +yy Dy’

Tir day:
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_ D : _
D¥ = — g KW= DY 1, W, (7-22 by
b—yy -y,

G day:
DY = DY/ - yy) - ticu hao hoi khong tar & ché do doi 4p, kg/h;

Ty, = I/l - ¥,) - sudt lang tiéu hao hoi khi lam vi¢e & ché do doi
ap, kglkWh.

Vi h¢ s6 khong tan dung nhigt gidng 0 < y; < 1 nén DY > DY va
g ng L glang ¥ X \

Ty > Tk

T mex
tan/h Q \ =G rax ;‘q b
/ i

Hinh 7-9 a. Dac tinh ly thuyét hai (gidn dd ché dd) tuabin cép
nhiét mét clfa trich hai didu chinh.

Nhir vily, ticu hao hoi khong tdi va sudt ting ticu hao hoi & ch¢ d¢ doi
4p s& 16n hon & ché do ngung hoi thudn tuy mot lugng 1/(1 - yo) 1an (v du
khi y; = 0,5 thi cao hun 2 1an).

Didu ndy duge giai thich 13 do nhi¢t gidng ddng hoi trong tuabin dén
cita trich nhd hon ddng k€ so vdi nhi¢t gidng toan bo dén binh ngung vi
tuong ¥ng sudl ticu hao hoi cling 1dn hon.
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Buong dac tinh ¢ché do doi 4p - cling nhu dac tinh ¢h¢ do ngung hoi -

cdt truc hodnh tai W, (hinh 7-9, dutmg D)),

Thue t&, khi D =0, cong thire (7-22 b) ¢d dang:

D+ W, 0
1—}*.].
Lir day:
DK
W, =- - =_ W,
['K

Khi xiy dung dae tinh tuashin trich hoi, h¢ 56 Khong tan dung hét nhiél
gidng cua dong hoi trich v, eid (hidt i khong doi.

Trong truemy hap nay ho duomg dic 1inh cia tuabin khi lam vice vai

gid (e hai trich cho tude D, = const dude phan ba (rén gign 6 1i cdc
duong song song v duding dac (inh neeng hoi vi D= DY + y,D., con
Yr=const va Do o= const (binh 7-9 4, ho dutng D = const) gidi han (14

cua hg dudmg dac tinh nay 1a tuong mg vai che dg dai dp DY = D, (khi o

I
trich hai hai nhict).

Phia phat ho dudng D, = const duge gidi han bovi dudng thang ditng véi
cong sidt dién dinh mic W, = W, Con gidi han trén cla gidn do ché do
thi tuy thuge vao & ché do doi dp cong sull dien dinh mic ¢6 thé dat duge
hay kKhong. Trong tridme hop diu, 2idi han trén cda eian do s€¢ 13 gde nhon

A g £ £ a0y £ ] 2 g .
tgo bdi duting D, = D' va dudmg W =W, .

Trong Trudmg hop sau @idi han trén sé 1 dogn nam ngang giita giao

diem o 2 dutme (1D, D™y v eiao dicém cia hai dudmg (W, DM,

Ngodi ho dutmg D, = const d¢ phan tich ché dd lam viée cua tuabin
trich hoi con ¢6 ho duong Dy = const. Thay ei4 tri Dy = D. - Dy vao bidu
thite (7-22) (a co:

D.= D" +y(D. - DY

216



Dt .
D= —— % K \N|'_'}I K
I=yy -y, -y,
Hay néu tinh dén (7-22 byy:
D= D" + W, - l—yL—DK (7-23)
~ ¥y

Nhir vay, ho dudng Dy = const duge 1a0 bdi cdc dudng thing song song

vil dudmg dic (inh d6i 4p D, = D = D, phén bo thdp hon ho duing dic
tinh MmOt gid (ri tweomg dng mot doan trén trye lung la:

y

Dy = 21

-y,

T ho dudmg Dy = const, dra ra mot 86 duong dac bict:

+ budng D = D", ¢ day DY = 0.05D, - Ii dutng bicu dién luong
hoii (8@ thicu qua philn ha 4p cla tuabin d¢ 1am mal khi twabin lim vicée O
] ] 1 af .
ch¢ dd doi dp hoan toan.

buimg Dy = DY la dudmg gidi han tedi thye 1€ cia gidn dd ché do.

+ (3 ¢hd do ngung hoi thudn tay, khi lugng hoi viio binh nging | cuye
dui DY = D" W cong sudt dign cia tuabin W, = W, Nhing dé tuabin
¢6 the trich hoi 6n dinh vi chic chin trong sudt qua trinh lam vi¢e liu dai
thi dica kien W = W, ¢hi ¢6 the nhan duge khi (nabin ¢6 (rich mot luong
hai D, ndo 36, B vay, dudng DY song song var duong DI ose et
dudng 6 gid i bang W tai didm ¢6 fung do Idn hon giao diédm cila
dudmg DS va W

F T

- Néuw lugng hoi dua vio tuabin 1a cue dai D™ vd vio kioh ngung

cung 1a cye dai DI thi cong sudl do tuabin sinh ra e d6 sé 13 cong sudl



qud tai W,,,.. Cong suidlt nay duoe xdc dinh hdi giao diém cta hai dudmg

trng vat DY va W Thudng W os |,2W

Lugng hoi trich dinh mie D" s& twong (ng véi ¢hé do hoi vilo (uabin
1 ocue dai D™ vi cong sudl dicn 1a dinh mae W, .. (3 ch& dai dp, khi D, =
- B L ;: Y : dm

DI va D = DY™ thi lugng hoi trich s€ la cge dai va duge goi 1a lugng

hoi trfch gidn han.

+ Gian do ché do con cho phép xédc dinh cong sudt phan cao dp We, va
ha dp W, cla tuabin ciing nhu cong suat coa dong hoi trich W, va dong
hui ngung W,

Vi dy bict Wi vd Dy suy ra D V@ tiéu hao hai D, - cong suiit o ché
dd doi dp tvong tng 1d W, - dé cing chirh [d cong sudt phan cao dp cua
leabin W, = W, (cong suat cha phin tuabin trude cira trich diéu chinh).

Hicu W, - W, = W, la cong sual phin ha 4p. Bing cdch phan chia
nhu trén tht cong sudl khong tai s¢& khong duge tinh vao phin cao dp. Hop
1¥ han cd la nd duge tinh ¢d vio cao dp vd ha dp tuabin, vi du ti 1& thuin
vt cOng suit cita ching. Nhu vay phii loai phin cong sudt khong tdi
W .w, /W, ra khot phin cong sudt ha dp Wy, dé tinh vao phiin cao 4p W ...

Ciing ¢6 thé xdc dinh W, va W, nhu sau: bidt W, vd Dy, tim diém lam
viée tuong Ung trén gidn d3. Tim dudng D, = consl qua diém nay, gidng
theo nd t6i giao diém véi dudng DY (dac tinh ddi 4p). Hoanh do cta giao
diém 12 ¢cong sudt dong hoi trich Wy vd phdn ¢dn lar Wi, - W, = W, 12 phin
cong suit cia dong hai ngung. Tuong te nhar trén, ta cing phai hiéu chinh
lai theo phin cong sudt khong tai.

Gian do thuce 1€ cha tuabin cdp nhi¢t duge xay dung theo céc diém (inh
Wéan trong fng v cdc ché do 1am vige khdce nhau cia ching. Dang duong
D, = const vi Dy = const phu thude vao phuong phap dicéu chinh (phan phoi
hai) vi phu thuoe vio hiéu sudt phan truyén hoi tuabin khi ché do thay doi.

Vi dy giin do ché dd thue (€ ctta tuabin loal T duge néu trén hinh 7-9b.
Viéc tinh 181 gid tri hoi nhi¢t nude cdp khong 1am thay doi dang cla gidn
do ché do.
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Hinh 7-9 b. Thi du da¢ tinh hoi tuabin mét cla trich didu chinh loai T.

2. Péc tinh nhiét
Ticu hao nhiét 1odn bo cla teabin ¢o moL ctra trich dicu chinh (A1)
duere bicu thi bang bidu thic:
Ql'u = Q[lu( + é'I'Ql' = Q\K + rKQWH + &J'Q]' (7-24)

G day:

Qf = Q_lf + TeyWy - tiéu hao nhiét & che do ngung hoi khong trich
hoi nhung ¢6 cling qud trinh tam vige cua dong hoi trong
tuabin:

Q. - lugng nhict cdp tir clra trich, k//h;

1, =1, U c e C e
p= ey L he 80 2ia trl nhi¢l cua dong hai trich (khi khong
By —1i

N3

v

¢O qua nhiét trung gian);
Q¥ - tiéu hao nhi¢l khong 1di cla tuabin & ché do ngung hoi, kJik;

ey - St tang 1i¢u hao nhict, KJ7AVH.
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Comg 1hire (7-24) teong duong véi cong thie tinh ticu hao hai & tuabii
cdp nhict:

K, o - DK 4w ,
D,=D; +y.D, = D+ W + ¥y,
néu thay DY, Dy, re vi v, bing Q, Q. r, va g,

Bac tinh nhi¢t caa tuabin cap
nhi¢t ciing duge bicu dién twong tv ek
nhu dac tinh hoi (hinh 7-10 a).
Bhurdng gidn han dudi cda tiéu hao
nhi¢t toian bd 1a dudng dic tinh
ngung hatt Q, = 0. Song song via
cdch cdrong nay mot khoang £,Q,
theo duting thang diang 1h ho duong
Q. = const (D, = const). Ho dudng
nay <6 gi han trdi 1a dudme dic

tinh «dGi 4p Q. = Q5. 2iGi han
trén o 11éu hao nhi¢t tdn nhit
Hinh 7-10. Bic tinh nhiét tuabin cd mét cla
trich hai diéu chinh-
a. SU phu thudc tiéu hao nhiét tuabin

(lvong (ng vdi ticu hao hoi cuc
daid. Gisi han phai i duding cong

sudt dién cure dui. Qg va0 cdng sudt dién We: b Sy phy
) thudc tiéu hao nhiét Q vao lugng nhiét
Su khic nhau gida dic tinh cap cho hé dung nhiét Q.

hol va ddc tinh nhiél 13 & ¢hd dac _
linh nhi¢t bao gém hai phédn: phin 1rén (cao hon dac tinh ngung hoi) (tng
vdi ticu hao nhi¢t todn bd v phdn dudi (thdp hon dae tinh ngung hai) 1a
ticu hao nhiét cia tuabin d¢ san xudt dién nang:
N K . w
IH = Ql']i - Qi = Q\ + IKUWE-'. - (I B GI)QI
o diy: Qf = Qi‘ + re W
Nhir vay ho duting Q= const duge phan bd thap hon dje tinh ngung
hot v cach nd mot Khodng khong dsi (1 - £)Q, theo phuong thing ditng.
Khi lwgng hoi teich cang 16n thi ti¢u hao nhi¢t d€ san xudt dién nang
Q1. cang nho, gid i e Giéu clia né dat duge Khi Fam vige & chd do ddi dp
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. dala

Qy, = Q" v 10n thal nhigt & binh ngung Q = 0 (trén thue (€ Q= K
> 0).

Ngoar ra dac [

T T T
. .o ) — (2 §|€/ r/ 'J{ f
tinh  nhidt  cla |\ 4 oo ;
tuabin cdp nhiét ¢d i : LS Iy

‘, Iﬂ‘ (v:i[) nhtét ¢co \\\\U% r %\:f;‘?,\ oy /
the cot la cde dudng R ¥ AWEY ) il

8 ° v
Qi = 1(Q) va Qf,  [& £ AN Y

. . E T {1/ v
= f(Q¢) khi W, = R / I/

N Tix A7,
const (hinh 7-10 b). MR R/ANVi

. N . AN, v A
Cac duong dic tinh \ \%}: IR
xudt phét (ban ddu) W e "J_’,r// |

s . : WA /Al
la Qg v QY khi RN 77l
. PR Wi N/
Wi = W, déu ciing \\ /_ it
e - e TTIR AT
ir diém Q=0 [ |% W B gl
trén iruc tung (fng L \\\\\ 1 I el
; ; b ] ;
vi%i ché d¢ npung [T & \\m T B '
L LS ; - ]
hoi), Qq tang ién || = g ' | '
e T [T -
con s giam [ [ S 1 8 |4 |
o we T TRAN 8 T L
tuong  dng v sy B : L R | j N
tdng cua phy tai — 14 \ l\_ HI
nhiét Q,. T N -
: g & 8 &8 8 W N
Khl‘ Wli < de _'Lﬁ 3 Q = ‘\ \%\\ R Eh
— — £ 3 \
tong (i la ¢b cdc é’\; s ANNY E\\dg

~ : d !t\';'{—-'\,ér \I\ Y:\ Y
dudng Q,y va Qi NP NN,

) S di R L I»g‘*‘ L2V & . —:c_ \ 1 \_\li\.q
khac ¢é dicm xuit 3% §:§ 7 RN N
phat & tung do nho . 13 L S\ 8
hon V/ 'Es- . _:_'Ei'\ \1\

' A S | - - ANNN

o 1
Hinh 7-11 a % NS EIEAN
bidu dién gidn dé 8 RN EEE .
< o4 e . gy 5 %
ch¢ do cua nha may h

(dac tinh hoi) cla Hinh 7-11 a. ©4c tinh hoi tuabin cép nhigt kidu T véi
tuabin c¢iip nhiét hai clfa trich diéu chinh (d6 thj clia nha may).



loai T-50-130 cua Nha mdy ¢hé 1a0 ddne co tuabin URAN (Li¢én x6 ci).

Hinh 7-11 b bicu dién giin dé ch& do cia tuabin T-100-130 do BTI
xady dyng theo sd licy thi nghicm foal tuabin teng 1y cling tai nhis may ¢hé
lao luahin nay.

th
q L - . —
SO 77 N N N R NS WO MO 09 79 /7747
o 12 1A L T ,\* V : %//1
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| 400 W M
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¢ - <X,
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200 ’ ¥ I 1
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W I
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i
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[
I //‘ . | | !
i ! ]
| Pl
- t i
Mw 200 |7 lz xl oo i JP v
ar/n 603 400 20 F- i 57 sa rog
Fee 1ai nbicd i batiniy Céng sud? Irén cat cvc cua may phat W MW

Hinh 7-11 b. Dactinh hei tuabin cdp nhiét kidu T véi hai clra trich didu chinh. D3 thi
theo sé liéu thi nghiém: ABV va AZJ - dudng xac dinh céng suat dién va phu tai nhiét
. theo ti€u hao hoi mdi ; KLMO va GOP - dudng xac dinh cdng suét dién theo phu tai
nhiét va tiéu hao hoi mrfn {dudng MO song song vai dudng manh bén phai cla gidn
ddy, GDE - dudng xac dinh phu tai nhiét theo tidu hac hai méi.

§7-4. PAC TINH NANG LUGNG CUA TUABIN CAP NHIET CO HAI CUA
TRICH DIEU CHINH

P3c tinh hot

Tieu hao hoi cua tuabin cdp nhidt ¢é hai ol trich dicu chinh (cho cong
nghi¢p v sinh hoat) 1. &g/fi phu thude vao c¢ong sudt dién W, v lugng
hai trich ¢ hai cira trich diéw chinh D, (cla (rich trén ¢6 4p sudt cuao hon)
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va Dy (ctta trich dudi ¢é dp sudt thdp). Sy phu thuoe nay duoe bidu dién
bing bicu thic:

Ul" = DK\ + rh\vl + ynl‘)n + }JIDT (?“27)

¢ day y, vil y, - hé sd khong sinh cong hét cla dong hoi trich phia trén va
phia dudi,

4.4 b
cA
€A {
T
P TA
i,
. N Y
Dye iy Ay HA
£
- b)

Hinh 7-12. S0 dé va qua trinh 1am viéc cla dong hdi trén tuabin ¢6 hai
clra trich diéu chinh.

Dang cia d6 thi chd do duge xay dung theo phuwong phap caa A. C.
Dilberman va N. V. Loktionov.

Theo phuong phdp niy, tuabin ¢ hai cira trich duge thay (hé béng
tuabin v | caa trich diéu chinh trén <6 lugng hai trich D, con luong hoi
trich Dy & ctra trich dudi duge dwa vio phan ha dp teabin va & day s& san ra
thém mot lugng cong sudt dién phu AW, ,, K1V:

D,
AW, = —

ya

& ddy: dyy = 3600/(H" n...ne) 12 sudt tiéu hao hoi chi lam vige o
phin ha 4p tuabin, kg/kW.ii; H'" - nhi¢t gidng thyc cia dong hoi trong
phan ha 4p tuabin (hinh 7-12).

Nhir viy dang cia d6 thi ch& d¢ . tuabin hai cita trich diéu chinh duge
dua v& dang dd bict cla wuabin 1 cira trich didu chinh, chi khic 13 dudng
2101 han dudi clda d6 thi ¢hé do twong (ing vdi hegng hoi vio phén trung 4p
cua tuabin D, con ho dudmg By, = const duge thay biing hy duosng ., =

consi (hinh 7-13 a).
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Thue vay, doi vdi tuabin quy ude ¢6 cong sudl dién W, (cong suit
dign quy ude):

Ticu haw hoi coa nd sé i

+ }" 1] D[]

D, = Dy, + W,
Lugng haoi thodt vio binh ngung:
Dy g = Di - D, = Dy
g day: D, - lwgng hoi qua phan trung dp tuabin.
(3 ché& dd nay: Q. - 0; Q. =0
Va mdi gid i Q, = const khdc nhav, ta ¢ (hé xay dung duge mot
giin d6 ¢hé do eang Gng d¢ xdcrdinh guan he gil‘ra Q. v QF, v Wi Vi

Q-

Trong gidn do dac tinh nhidt Jay, ho dudng = const la nhiing duong
song song vdi dudmg dic tinh & ché do ngung hoi va cich nd mdt khodng
hing £,Q, ¢ phin trén cha gian d6 va bing (1 - £,)Q, ¢ phin dudi coa gian
dé.

Hinh 7-12 b) la gian d6 che d0 dng vai gid i Q, xie dinh (D, = 40
7).

- Ho duong Q, = const duge biéu dién dudi dang licu hao  hdi
D, = consl.

- Bé rong cua khodng trong ¢ gitta gidn d6 ché dd dac tinh nhi¢t phu
thudce vaoe gid tri Q, - cang I8n khi Q, cang 1én.

- Gi% han trén vi dudi cha gian d6 teong dng Ja duong dac tinh o ché
dd ddi ap D = 0 (g vai gid et Q, cho trude (teén thue 8, dudmg gidi han
nay ang v D = Dy o0

§7-5. SU PHU THUOC HIEU SUAT TUABIN CAP NHIET VAO PHU TA|
Hi¢u sudl san xudl di¢n ning cia luabin cip nhiét:

W, W,
Q‘-:-n Q'I'i! QI

nl-H =

T
I~
A



Con ticu hao nhi¢t d¢ san xufit dign nang Q4 , kW duoe xdc dinh:

B m Q koW - (1 -8)Q, =W, + Qy
& day:
Q« - t0n 1hat nhi¢ ** binh ngung 1uabin, kWV;

W, - ¢ong sudt trong .- . 2w “auan hé vai cong sudt dicn theo
cOng thire:

WE = Wlnmrnmi
Vai N, VA N, toong dng 12 hicu sudt co va nieu sudl may phat.

Bicu thite tdng quél xdc dinh hicu sudlt sin xudt dﬁ/n nang cda luabin:

W,
Nip = - (7-26)
QY W -8.00Q,
Hay la: X
N W:'
Ny = . (7-26 a)
WI +QK ] _()_K

nmnnl] WI':
(5 ché do ngung hoi thudn tuy khong cap nhiét;
Qr=0 Q= Q?( vii Q‘Il‘n = Qi( + koW

(} ché dg nay, cung vdi sy tang phu 1ai di¢n va 1., n,,, hitu sudt
luabin tang 1r 0 dé€n cue dai & Wy = W, hodae W, = W,

w, 1 !
Nep = P g = X = p
Q.\ + rKQWE Qx 1 K
+ rK . ——— + -
W]‘L Tl o n mr WI'-'_

Tugng ty, hicu sudl dién tuabin N tang khi phu & ting & phu 14
nhiét ¢y nho.

Su phu thude hig¢u sut tuabin cdp nhi¢t vd phu tai chi ra trén hinh
7-14,
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Tui ¢hd 40 doi dp Q = 0 va QY = W,. Hiéu suflt ny, = Wg/W, =

NeoNur €O 218 111 cue dai (xem hinh 7-14).

SN - _ o, W _ [sh]13
Con khi: DK = DT( Ig TH WI + QK
thi:
| O, =181/
d hY
nTB = mn ‘;'W 4 Tre
.___...;.__... + - K . ” ___” & 6; é#
1’] fial T‘ mf W}i z -—,?L‘\F:’:-;.\\‘:
R .. A . . N R PN /E\ \.‘_\{0 ~
Cédc gid (ri hieu sudt khdc ndm & soff /\’\ ‘f—“q
B . N . . ” I ! N
khoang gilta dudng tng vGi ché d§ doi dp sof— = 3
~ - L . . ’:.'.':‘:-..?——._
va ngung hoi thudn tuy. ;:':;* PTa—
!
Khi Q: = const va ting phuy tai dién W & i
thi ny, s& thay doi khdc nhau tuy theo gid b I "
v g . R » ¢ S U MEN
phu tai di¢n 1dn hay nho. Tich s8 n M M

ting nhanh v nY, cling tang & phu tai di¢n Hinh 7-14. Sy phu thudc higu
suat san xudt dién cla tuabin
ntrg v& hiéu sudt toan bé cla
tang chéim do sy tang on thdt nhiét & binh tuabin nyy vio phu tai dién ing

P . P v oy gi i hau.
ngirng khé 16n nén khi Q; = consi thi hiéu v8i Iugng ¢&p hai Dy khac nhau

nho, Con & phu tal dién 1dn, tich N M,

sudt giam xuong (xem 7-26 a). ¢ cdc gia tri Q, trung gian, hi¢u suft nd,

gitr hdu nhu khong doi khi tang W, (hinh 7-14).

§7-6. DAC TINH CUA THIET B| TRAO BOI NHIET CUA THIET Bj TUABIN

Trong thinh phin cua thict bi tuabin, ngudi ta dia vao cdc thi€t bi 1rao
ddi nhi¢t khdc nhau nhu: gia nhiét héi nhiét, binh lam lanh hoi va nude
dong, binh gia nhiét ludi, binh bdc hai, binh sinh hoi v.v... Thudng duge dp
dung rong rdi nhatl trong s0 cdc phan t trén 12 thiél bi trao d6i nhigt hoi
nude (binh gia nhiét hodi nhi¢t vA gia nhi¢t nude mang).

Sy phu thudc thong s& hoi vio phu 1di cha cdc thiét bi trao d6i nhiét
chinh 1am vi¢e & ché€ do khdc nhau nay 6 thé khdc vdi tinh todn. Sy lién hé
hang giai tich hodce hinh hoe gilta phu ai v3i cac thong s0 cla moi chal tai
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nhi¢t va bé mit gia nhigt duge goi 1a dic 1inh trao doi nhi¢t cua thict b
tuabin. Vi du khi ¢h& d¢ lam vi¢e cila binh gia nhict bé mat thay d6i thi do

gia nhiét thicu 6 ciing thay déi theo.

1. Su phu thudc dé gia nhiét thi€u vao phu tai cda thiét bj trao doi
nhiét

Phu tai nhi¢t cua thi¢1 bi trao déi nhic¢t kiéu hoi - nude duge viél dudi
dang can bidng nhi¢t:

Q = Dh(ill - irh)ntl = Dn(ln‘ = InL)("u (?"2?)

Hode dudi dang truyén nhidl;

W 1 !
Q=kF.A®= LFT’ (7-28)
In -
0
Tir day suy ra:
M
B=1,-1,.=c¢ ¥ A (7-29)
Thay: A=ty -, =0+1,,-1, (7-30)

Nhan duge dac tinh dang mi caa binh gia nhiét:

L.t
6= el o 2 (7-31)
-C:HDH CIID” c(‘nl.)“ - l
Do gia nhiét thigu twong d6i:
0 6 I
oo, T E 7
n2 ni c("”'[.jj'] 1

¢ day: Al - d0 tang nhi¢t d9 nude trong binh gia nhiét, At =1t,. - 1,

Khi phy tai giam, do gia nhi¢t thicu 8 giam xudng va ¢6 thé giam tdi
khong (hinh 7-15).
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I

o |61 10
‘L
6 ! A Hinh 7-15. Su phu thuéc d% gia nhiét
! / thiéu cho nudc trong binh gia nhiét ¢
§ 1k vao phu tai dién Wi,
Py - /, / 3.5, 7,10 - gia tri d6 gia nhiét thidu &
! ///3 100% phu tai, °C.
L/
Y
We

G 25 50 7% W0k

Tir (7-293 va (7-21) suy ra:

N

A= ec{‘n!)u _ Q

(7-33)

A

CnDn l—'c Foln
J

Xudl phat tir sur phy thude tuyén tinh higu sd nhigt do trung binh A, .

vao st giam ahic¢t bé 8, va pidm nhi¢l 1on §, trong 1higl bi trao d6i nhiét ma
14 co:

A e = A - ad,(1dn) - b3 (15n)

E. Axocolop di xdy dyng bicu thée gan ding ciia sust phu 1di nhict
thict bi trao doi nhiét b¢ mat d6i véi dang dong hoi tuong hd & trang thai
bal ky cua thict bi:

= — (7-34)

a day:
C = ¢.D - dwong lugng nude coa médi chdt 1am viée;
Cioe Cre - tri 83 duong lugng 1dn, bé cua né;
a, b - hidng s0: b = 0,65 con gid tri a phy thudc vao dang cia dong.

dong nguge: a =035
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dong thuan: a=0,65
dong cdt ngang: a=0,425

Theo dang khong thit nguyén:

6= — = ‘ (7-35)

G day: Cyoion = Goo/Ciyu Va0 = kK.F/C,,.
Sai s6 khi xédc dinh & so v&i su phu thugc haim mi & tren khodng 69.

BaGi vai thiét bi trao doi nhigt kiGu nude - hai 6 ngung tu hoi thi
Cisu = ¢ va cOng thife (7-34) ¢ dang don gian hon:

(7-36)
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Chuong 8

SO PO NHIET NGUYEN LY
VA SO PO NHIET CHI TIET
CUA NHA MAY NHIET DIEN

§8-1. NOI DUNG VA Y NGHIA CUA SO DO NHIET NGUYEN LY

Sa d6 nhi¢t nguyén 1y xdc dinh ndi dung oo bian coa qué trinh cong
ngh¢ bi¢n déi nhi¢t nang trong nha may dién. N6 bao gdm cic thiét bi
chinh, phu, c4c dudmg hoi va nude noi chiing tham gia vao qué trinh cong
ngh¢ trén. Méi mdt phan wr clta mou loal dd cho s& duge micy 24 mot Lin
1rén s 0o nguyén ly.

Nhur vay ddi vdi so d6 nguyén 1§ chia nha mdy dién kicu khai (c6 céc
khoi gidng nhau) s& dua vé su d6 nguyén 1§ cia mot khéi. G céc nhd mdy
di¢n khong khéi nhung ¢é cde 16 mdy va 1o gidng nhau ciing vay. Cdn néu
nhd mdy ¢6 cdc t6 may va 1d khac nhau thi su dé nguyén 1y phii bao gém
du loai ma nha may cd.

Vdi trung tam nhiét di¢n ¢6 cdc 16 may khdc nhau thi s d6 nguyén 1y
phai bao gém cdc s d6 cde mdy khde nhau ¢6 lién quan twong hd vdi nhau.

Trong s d6 nhi¢l nguycén 1y con ¢d cdc binh gia nhi¢t cao dp, ha dp
vidi cic binh lam lanh hoi, nude dong, binh khi khi nude cdp va nude bo
sung. Dudng ong ddn hoi trich tdi cde binh gia nhiét, cac bom: cdp, ngung,

nude dong. Dudng nude ngung chinh, dudng nude dong, nude bod sung,
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thict bi boc hai (neu co). Ngoai ra ¢ so dé nguyén Iy ¢dn ¢ binh gia nhidl
ludi dot Khi ca binh sinh hoi hoae binh bée hoi vid cde dudng dng wone
frng.

Trong so do nhict nguyen 1y cing con ¢ cde thict bi viv binh trao doi
nhict phy, binh phan ly. binh 1am lanh nude xd 10, binh Yam lanh cjecto va
lm lanh hai chen. Dudmg dan hai chen dén cde binh gia nhidt.

boi vai khai 10 médy cong sudt [6n hon hay bing 250 AW, sg dé nguyén
ly con ¢ tuabin phu truyén dong bom cdp va dudng hoi, nude cla ching.
Ciing ¢6 thé ¢é tuabin truyén dong quat ¢ié cho 10 khi - mazut. B ham
nude dp Iye thip vii cao. Ngoai ra trén s¢ d6 nguycn 1y con ¢é mot phén
cdc phin (L ¢dn thi¢t d¢ thict bi lam vi¢e binh thudmg nhi van giam dp trén
dudmg hai trich vio binh khir khi.

Cling va1 cde thong s& hoi va nude, cde chi ticu nang Twgng nhin duge
khi tinh todn so dé nguyen 1§, xdc dinh mae do hoan thién ctia khéi (hoae
nha may) va céc chi ticu Kinh (& coa né. Su dé nguyen 1y con 1a co s dé
tinh todn s do cong nghé khi thiét k& nhd mdy dién & mdi phu tai da cho,
cho phép xde dinh tieu hao hoi vis nude trong tat ¢ cac phin 1l ciia thict by
va cde chi ticu nang lugng cua ching.

Tren co sé cia so d6 nguyén 1y, ngudl ta xde dinh cde dac tinh ky
thuat va tya chon thict bi nhi¢i, thiét lap so do chi i€t cho nha mdy dién.

Nguor ta ciing thue hign hop 1y hod va hi¢n dat hod so d6 nhiét eda céc
nha may di¢n ¢l trén ¢o s& tinh todn so d6 nguyén 1y.

5o d6 nguyeén 1¥ con la co s& cla so do tinh todn va cong nghé ciia nha
mdy nhi¢t di¢n kicu bat k¥: tuabin hai, tuabin khi ddt, nhi¢n licu hiu co,
nha mdy dién nguycn Wr dang nhién liée hat nhan.

§8-2. THIET LAP SO DO NHIET NGUYEN LY

1. Khdi niem chung

Vice thidt lap su d6 nguyén 1y cdn phai duge dua trén oo sO cua viée

gial quyCt cde vin d¢ xdc dinh dang clia nha mdy dién.

232



FoTeen cu saosO licu ve phu it ndng tuong, 11¢n hanh lua chon touai

nang hrgmng cua nhimady dien - ngung hoi hay nhd may nhig¢t dién.

2. Va1 nhi méay dign ngung hoi cin xde dinh cong sudt 1ong, loai vi
cong sudit cac Khai, xde dinh thong <8 ban ddu cita hoil 3 tdng vil thong so

hai qua nhi¢t trung gian.

3. Khi thi¢t K& sa dd nguyen 1¥. phai xde dinh cong sudt dién vi nhict
cua chiing. Du tinh loai vd sd Jugng tuabin cip nhict. Bidu nay s& dwoc lam
10 thtm sau khi tinh todn so do nguyén Ly,

4. Lua chon load 1o hoi véi p = py, GEp sudl t3i han) - chon 10 true e,

5. Lua chon phuong phap dot tuy thude dang nhicn licu.

Teén ¢ 86 gial quyét cde vin dé k¢ trén s& 1idn hiinh thict Tap so dé
nguyén Iy coa nhi mdy dien. V3i cidc khoi mdi, so d6 ngayen 1y s& duge
thict 1ap trén o 3 cde nghién ciu vé 1y thuyEél, thi nghi¢m van hanh cic
Khoi cii, cde bién phdp k§ (hudt md va cdic tinh todn Kinh (¢ k¥ thual.

Su thay doi hoae ba sung ctia dac 1inh phu i nang tuong, dang va gia
thanh nhien ligu. chdl lreng ngudn nude ... cling duge dua vao so do
peuyén 1¥. Vi du & phu tai gée va nhicn ligu @it thi hop 1¥ hon ca la dung
s Jo gia nhi¢t hoi nhidt.

Tuy theo chdt lugng ngudn nude ma Gén hanh lya chon cdch xir 1y
bing hod hoe hay nhig¢t dé bo sung nude cho nhit may.

Dang coa trung tam nhiét dién cung cdp nhi¢t cho cong nghi¢p phu
thuge nhid¢u vao thong s& hoi ban ddu, vao logi 19 hai va phuong phdp cung
cap nhict.

2. So do nhiét nguyén ly cia nha may dién ngung hoi

Khi thict {ap so 46 aguyén iy cho né cdn phai giai quyél nhitng van dé
Sdliz

1. Lam r& th¢m cac 1thong =& hoi mdi vi hat qué nhicl trung gian.

2. Lara chon s cua trich hoi nhiét, nhi¢t do gia nhidt nude cap cudi.
Lua chon loat binh gia nhi¢t hoi nhidt.
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2. Lua chon so d6 din nude dong khi diing loai gia nhi¢t bé mat.
4. Xay dung sa do lam lanh hai vi nude dong.,

5. Lua chon s¢ d0 mic binh khlr khi: loai doc Lap hay phu thugc, Joai
ap luc khong déi hay 4p lue trugt .

6. Lya chon bom cip. Thudmg trong nha mdy dién hay sir dung so dd |
bom cdp dat ngay sau khi binh khit kh{ theo duimg nudc ngung chinh.

7. Xdc dinh loai truyén dong bom cdp, bing dicn hay bing (uabin hoi.
Néu bang tuabin hoi thi phii lwa chon loai ngung hoi hay doi dp, lua chon
s d6 mic twabin truyén dong vao so dé nhict chung.

8. Doi vai nhd mdy dien dOt nhicn licu khi - mazut ditng 10 dp lue
duvng. Thuomg lwa chon loai truyén dong quat gid. NSu ding tuabin truyén
ddng thi ciing phai lya chon loai va so d6 ndi chidng.

9. NCEu sir dung hoi i s@y nhién lidu rdn dm thi phai khdo st viee din
hai trich tuabin di sdy va phurong phdp lam lank hoi (trong hon hop hay bé
mil),

10, Khao sdtl vige dan hoi di sdy dduv mazut.

I'l. Khi gia nhi¢t khong khi cin lya chon chidt mang nhigt: hai irich tir
tuabin hay nudc ngeng chinh, nude cap.

t2. Phii tinh d€n vi¢e ddn nude c¢ap tdi bo ham nude din trong dudng
khdéi cia 10,

I3. Chon lua so dG xir 1y nuée: bang nhiét hay hod hoc. Khi ding binh
bdée hai cdn phai lra chon loai binh ngung te hai thit cdp.

I4. Lya chon loai binh phan |y va lam tunh nude xd 10 d6i véi nha mdy
nhi¢t di¢n 10 bao hoi ¢6 4p luc nhd hon 16 han,

I5. Trong s do nhiét, 1rén dudng nude ngung chinh, irede binh gia
nhi¢t hoi nhiét ddu ticn theo duding nude ngung cd dat cée binh trao doi
nhi¢t phy d€: 1am lanh hoi ra khoi cjecto, hoi chen cudi trye tuabin, Doi
khi trong so d6 con 1ap binh 1am lanh khi lim mat may phét dien.

16. N&u cin thict con phdi thici lap so d6 din hoi chen vi vige su dung
ndé trong binh gia nhi¢t héi nhi¢t hay binh ngung (y rneng.,
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17. Khito sdt vice dra nude ngung tr¢r vé (i tuabin phy truyén dong
bam cdp va qual giG, 1l ho sdy nhién licu bing hoi hay thiél bi gia nhiét s
bo khong khi triede Khi vaio quat gio.

18. Lya chon phurong phdp dua nide ba sung vao chu trinh: nude bo
sung xir Iy hod hoc thudng duge dua vao binh ngung chinh hoae vio binh
khir khi s b0 trude khi dua vao binh khit khi chinh. Nude bé sung qua binh
hoc hai duge gia nhiét so bo & binh lam lanh nude xa roi binh khir khi loai
ap lue kKhi quyén (= 0,11 MN/»r).

Mot cdch diing din va hgp by, so d6 nguyén 1y duge thic lap phai bio
dam can bang vat chill 1oan bg cic dong hot nude tai cde diém bat ky tren
nd, bao diam céac chi ticu Kinh 1& v ndng lugng clia nhi méy dién.

3. S0 do nhiét nguyén Iy cla trung tam nhiét dién

Vice thi¢t [ap so d6 nhi¢t nguyén I cia trung tam nhigt dién bao gém
cac gial doan sau:

I. Lya chen tuabin cling hay khdc loai dé dam bdo phu tai dién v
nhiét di cho.

2. Thié1 lap so d6 ¢dp nhi¢t bang hoi hay nude néng.

3. Thi¢t kap so d6 ddn nude ngung hay nudc cdp gom cdc binh gia
nhi¢t hdi nhi¢t, binh khir khi, binh trao ddi nhi¢t phu, bom cdp, binh
ngung, bom nude dong ... cho mdi loai tuabin.

4. Thi¢t tap su do cung cdp nudc bd sung cho 10, mang nhigt va céc
binh khit khi cdn thiét.

§8-3. PHUUONG PHAP TINH TOAN SO DO NGUYEN LY cUA NHA MAY
DIEN NGUNG HOI
Muc dich co ban cia viée tinh (odn so d8 nguyén 1y cia nha méy dién

ngung hoi 1i & chd xdc dinh cdc ddc tinh k§ thuat cha thiét bi nhim dam
bao d6 thi phu tdi dién, ddm bao yéu cdu vé chi ticu kinh 1€ - k¥ thuat va
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nang lugng cua nha mdy di¢n va cdc phan (i cia ching. Vice tinh todn so
do nguyén 1y duge thue hi¢n theo trinh tr nhit dinh sau:

Giai dogn I. Xay dung qué trinh lam vi¢e cta dong hoi trong tuabin
trén d6 thi i-s nham xdc dinh trang théi hoi & ¢dce ting cha tuabin. Cic s6
licu ban didu d¢ xay dung qua trinh la: thong s6 hoi ban ddu vao tuabin (p,,,
t,); ap luc, nhi¢t do hoi qué nhi¢t trung gian; ap luc hoi thoat vao binh
ngung. Ngoai ra cdn cdn xdc dinh hi¢u suit trong twong déi n, cla céc
nhém tdng tuabin bing céch 1dy tir cdc s6 licu thi nghi¢m va van hanh hoac
ldy twong (u theo cdc loai tuabin da biét.

f\p lue hoi trich gia nhi¢t héi nhi¢t duge xdc dinh theo su phéan chia do
gia nhi¢t hoi nhi¢t gitra cdc binh gia nhict.

Vige xay dung qud trinh lam vi¢e cta dong hoi trén do thi i-s s& duoc
hinh thanh sau khi thue hi¢n giai doan 2.

240 MN/m? 540°C

"H\L an 3,6 MN/m? 540

< anNrTe

Hinh 8-1. Sg d6 nhiét nguyén ly clia nha may nhiét dién tuabin
ngung hai: a) véi tuabin K-300-240 (LMZ).
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Griat doan 2: Lap bing thong s& cia hoi vd nude dua theo quéd trinh lam
vVice cua dong hai vie sy phan chia do gia nhigl hii nhi¢l giira cic binh gia
nhidl.

Theo gid trl phi¢t 4O nrde ngung v nude cap sau cic hinh gia nhigt va
cde gid (i "do gia nhi¢t thicu" 8, °C hoac &Jike, ngurtn ta xdce dinh nhiét do
bao hoa . "C va do do xde dinh duge dp lye hoi ndng tuong dng p',
(MN/m”y trude cde binh gia nhiét. Khi tinh 13 gidng 4p tren dudng ong din
hoi 1 cira trich (uabin 131 binh gia nhi¢t khodng 3 + 8% 4p lue hoi tai clra
trich, ngudt ta xidc dinh duwge p, (MN/ar) B ép Tue hoi i cira trich.

an e MF
LH = aNTG A TA

HA;[-‘_‘

s
0

GNCA

_L_1

BRT |

b) T GNHA
Hinh 8-1 (tiép theo). So d6 nhiét nguyén iy clia nha may nhiét dién ngung hgi;

) b) v&i tuabin K-500-240.

Trong bing thong s6 hoi - nude, hop 1y hon ci 1 phai bao gém cdc so

li¢u v& do gia nhi¢t cho nude trong cdc binh héi nhigl T, lugng nhi¢t hoi
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néng toid ra .. Néu binh gia nhiét ¢6 phdn lam lanh hoi thi tri sd g, bao
20m ¢a nhiét hoi néng tod ra & phin nay q,,. Khi do cac sd Ii¢u trang thai
huoi v nude trong cde binh Hun lanh hot va Jam lanh nuede dong s¢ duge dira

vao bhing riéng. ,
3 MNST

o (el | @
e L |gaes [T 1

a6 uwm‘T

1 i
S R -

a) kbt g

. 3]
Hinh 8-2. So 46 nguyén ly clia nha may nhigt dién tuabin ngung hgi:
a) tuabin T-100-130; b) tuabin P-T-135-130.

238



Trong bang niy ciing ¢6 the ¢6 dp lye va cntanpl nude nyung chinh,
nude ¢dp lweng (ng vdi cde ting gia nhidt p, i,.

Tom ]:;i, trang bang thong s hai vil nude phai thé hién nhi¢t do, ip
Sudt, entanpi caa hoi tr Ide bit ddu vio 1uabin (i dng thodt va binh ngung,
cila nurde ngung va nude 1ir binh ngung cho dén khi ra khdi binh 2ia nhict
cav 4p cudi cling, cic thong s& nude ngung 1ir hoi v cdce dai luong di néu &
trén. Céc thong so cla hoi v nude & cde thiét bi b6 sung (1am lanh cjecta,
hot chen, binh bac hai, thiél bi gia nhict mang néu c) cling duge néu trong
bang ricng.

(riai dogn 3: Thict lip phuong trinh can hang vat chdt cla cic dong
hwoi, dong nude, nude ngung.

- Can biing hot ¢lia 1uabin ngung hoi ¢6 trich hai hoi nhigt:
D, =ZID, + ID, + ID, + Dy, ku/h (8-1)
a0 day:
D.. - tiéu hao hoi mdi cho wabin:
D, - Tugng hai trich hdi nhi¢t & binh gia nhiét thi r;
D, - lugng hoi di chén tuahin;

D, - céc lugng huai trich khic (cho binh gia nhiét mang, cho siy
nhién licu, truyén dgng bom cip va quat gid, gia nhi¢t diu va
khong khi cho 1o ...);

Dy - lugng hoi thodt vio binh ngung.

Hoi quay trd lai tuabin (tir tuabin truyén dong loai dGi dp hay tir cac
chtn trye tuabin ...) ciing duge tinh vio tri D, hoac D, nhung mang gid tri
am.

Rieng 18n thft rd i Dy quy uée rang chi xiy ra & duong ong din hoi
mdi, con hoi sau qud nhi¢t trung gian duge din hoan toan vé tuabin.

Can bang hai & 1o hoi:
Dy =D, + D, (8-2)
& day: Dy, - phu tii hoi ¢tia 10 bao hoi.
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Cin bang nwde citp cia L0 bao hai, Ae/he
D.=D.+ Db, {(8-3)
D, - fvong nude xa cta 1O, Lgihn
D, - lugng nude oip cho 16 hoi, &gif.
Ticu hao nude cip cho 1o truc luu (kg/fy bing chinh phu tdi hei cha 16
D|_|: (D\ - ())
+ Cin biing nude o sung:
L)I‘.\ = D-:I + Db\ (8—4)
G day D' - on thilt nude xid cua 10 bao hai, kg/f, hang khong doi va&i 10
tee luu L
Ser A6 nhi¢t nguveén 1y cia nha may dicn ngung hoi theong dege khiao
sdt khi By lugng hei vio tuabin D, Tam don vi v cde dong hai, nude duge
Ly theo tri twong déi so véi D .

D, U;-‘. L, D,
o, = — 3 ., = — o, = . O = —=-
D, D, D, D,
D D D, b}
a, = - o= —i; o, = — o = — (&-5]
Dl’l i D“ “
1 D.\
o, =
L,

Trong cic gid tri trén, o, va @, > 1, c¢dn cde i Khde nho hon 1L

Theo phuong phdap nay, tri cong su@l dicn W, s 1 tri ban dau cho
trude d¢ tinh su d6 nguyén 1y, Sau khi xdc dinh cde gid i trong doi cla
ddng hoi trich 1 cdc phuong trinh can bing nang lugng theo tri Wy, (i hiél,
ngudsi ta xdc dinh lugng hai vio tuabin D v sau d6 tinh gid i bing 83
cho cde dong haest v nude.

Ciing ¢ the phuang phdp tinh khdc: [ay tri s0 D, 1am gid tri ban diu
cho trude. Tri phai fim Ia W Ticu hao hai D, ¢6 (he 18y (wong (g nhu &
tuabin ctng loai cung thong s& (hoae 18y pian ding) hode sit dung bicu

thire:
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L)p = Ll._l“"p_

Trong dé¢ gid tri suiit liéu

_ , . e I
hao hai d. iy tuong Gng v 2
tuabin hi¢n dai c6 p, = 13 = 24 I /)f
MNinE, A, =3 kelkWh, 2 |

Mot cdch chinh xdce hon ¢o

g

th¢ tinh D, 1 phuong trinh:

D.=B,Db; = D.

Emianpi . &7y
h% :
> ey

1-Zy o, 2800
(8-7) %

He 50 tang ticu hao hoi do ‘i

hai nhiét:

2400 :
! \1
B = ————  (8-8) /

_ . rud 7 —
1-Zy o, .

& day: y, - "¢ s8 khong sinh cong 2000 L I
Y . - - - r - ‘55 )
heét: 3, - phin hai trich, gin ding Eutropi 5, &/kg K

cothe ldy B, > 1,2 + 1,25 Hinh 8-3 Thi du qua trinh lam viéc trén gian
.. ) ) 48 i-s cOa dong hdi trén tuabin ngung hoi <
Tidu hao hai ¢ho  tuabin qué nhiét trung gian hoi.
khong 1rich hoi:

3600W,,
Ko 08 (8-9)

K
Hl ncunmf
HX - nhigt gidng dong hoi ngung, &J7kg;
Nee VA N, - hicu sudl co va hi¢u sudt cua médy phdt dién.

Giai dogn 4: Thidt 1ap vit giai lién tuc déng thai cdce phuong trinh can
biing nhi¢t cac thiét bi trao doi nhi¢t v trong s d6 nguyén 1y cla nhd may
di¢n ¢ xde dinh ticu hao hai trén chdng va ¢dc tri s3 hai trich gia nhiét hdi
nhiét va hoi trich myc dich khac. Day 14 gial doan guan trong va khé khan
khi tinh todn so d6 nguyen 1y. 3 cac thigt bi trao doi nhiét hdn hgp cdn
phat [ap thém phirong trinh can bing vat chit cho nd.
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Ching ta hdy khao sdt vige tinh todn cian hing nhi¢t cde phian tr cua
matl s do nguyén 1Y ¢d ban chi ra tréa hinh 8-1.

Nhom bindr yia swhiét cao dp

Vige tinh todn so d6 nguyén 1y bit ddu 1t nhém binh gia nhiét cao ap,
trong dé lugng nude cdp qua ching (D, hoac o) 1 tri dd bigi. Néu theo
sd d6 don cdp nude dong thi ta bat ddu viée tinh (odn Lir binh gia nhidt cao
dp s0 1 (c6 dp sudl tdn nhidt sav d6 mdi tinh GiEp binh gia nhiét cao dp s6 2,
sG 3 ...} Phuong trinh can bing cta binh gia nhi¢t bé mat duge thidt lap
theo nguyen 1¥: Nliét do hol ndng tod ru (e8 thé 165 1én that nhiér do tod

Fa MG TESng Ning quailt) s€ bdng lwong siiét nude hap tha diroc,

Néu gia nhi¢t cao dp la loai binh gia nhi¢t phic tap te 1 ¢6 i phin
lanh hon vi lanh nude dong thi cdn phii thi€t 1ap va gidi phuong (nnh cin
bing nhi¢t tai m&i phén 6 trong dng. Khi dé 18y nhigt do hoi ra khoi phiin
lanh hoi Ién hon phict ¢ bao hoa clia nd tir 15 + 20°C. Do gia nhi¢t thicu
trong phiin gia nhiét chinh lay 1 2 + 5°C. Hi¢u s& nhi¢t do nude dong sau

binh lam lanh nude dong v nhiét do nude ¢ap vio né 1ir 5 + 10°C.

Né&u binh gia nhiét cao dp s¢ 2 ciing ¢§ binh lam tanh hoi thi ahu vay
nhi¢t d9 nude cdp ra khoi né chua bict, cho nén phai ldy nhiét do nudc
dong sau khi ra khoi binh lam lanh nudc dong clia gia nhiét cao 4p <5 ! 16n
hon nhi¢t d¢ bao hoi cla hoi ndng & binh gia nhi¢t cao 4p s3 2 khoang 5 +
10"C. Didu nay duge tinh dén khi thiét 1ap hing thong s6 hoi va nude.

Phuong trinh can biing nhi¢t ¢ha binh gia nhi¢t cao dp thit ¢, &//4 (hinh
5-4).

&%, a, : 0(3
# - ll_* BC
AU -6
|ICE I I 2 A N FL F 1 -
LHI GNI 1P} LHZ 6N2 LP2 LH3 GN2 LD3

Hinh 8-4. S d6 tinh toan cum binh gia nhiét cac ap phiic tap

+ Dai vl phan 1am lanh hoi:



DG, - i =D -G - 8)

& day:
L., D, - lugng huai trich va {ugng nude cap vao phin lam lanh
thit v, Agih;
I, i - cntanpi cta hot trude va sau phdn [am lanh hoi;
U - entanpi cua nede dng vdi dp suat hoi bao hod;
D3, - 8) = i), , - entanpi cha nude khi vao phin lam lanh hoi;
0, - d9 gia nhi¢t thidu trong phin gia nhiéy;
Ny, - hi¢y sudt phan lam lanh hoi.
. .y L . . -1
G".”: e =15 - 1, vaT,, = II[]|, T (] r- 81)
Bicu thitc tinh theo phin hai D, duge viét:
arqlh.rnlh r = tInc“-':lﬂ r
+ D3O vidi phin gia nhiét chinh:
L o -1 .
DI'( 11- -1 r) nf“ = Dm‘(l r T e - l::[_,—)

 day:

hest

1,4, - entanpi clia nude khi ra khéi phin lam lanh nude dong thet r;

n®" - hi¢u sudl phin gia nhi¢t chinh binh gia nhi¢t thr.
Néu tinh theo phin hoi D, ta cé:
0o g
G'l"'lr nlb'” = a[]('t‘_EI'I.I
+ Phan lam lanh nudc dong:

Il
'

rl
Dr(l‘r B ]d.r) + Z D_] (icllr-ir N ld.r) = Dnc(i::[_r - illllnri]_.
a1l

Po1 van binh gia nhi¢t cao 4p s0 1, s& hang thit hai & v¢ tréi
phuong trinh trén khong cdé.

O day:

clia
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Lie = Ty, + Bi0, - cntanpi nude dong sau khi dege "lam lanh™;

D, - lugng nudc dong don tir binh gia nhi¢t thit (r-1) vé ¢6 entanpi
cla mede la i,

yar.p, = €ntanpi clha nudce vio binh lam lanh thit ¢ (vdi binh gia
nhig¢t cao dp s6 3 b entanpi cta nwde sau bam cip).

Ta cling ¢6 thé thiét tap phuong trinh can bang nhi¢t cho mot khau
gom phan gia nhi¢t, phdn lam lanh dong cla binh gia nhict cao 4p s6 | va
phian lanh hoi gia nhi¢t cao dp 6 2. Tir day ta ciing tim ra quan h¢ gitta
.Dy(oy) va Dy{a,) cua gia nhiét cao 4p s6 1 va s3 2.

Phuong trinh ticp theo bao gém phiin gia nhi¢t va lam lanh nuede dong
s& 2 - GN2 va LD2, phdn 1am lunh hoi s& 3 LH3 (hinh 8-4). Phutung trinh

nay cho quan h¢ giita Dy(a)), Dy(a,) v Dy(a;). Cée phuong trinh déu tirong
i va 6 dang: '

T
Dr(ifr‘ = ir'l.r) + zD| (thr-la - ici r) + Dr+1(ir+| - i-:-,_]) =
i

- D"C(i" _ in )___-t_

¥ giir=1,
k.r

it va i, - entanpi hoi sau khi 1am lanh & phén tanh hoi cla gia

nhi¢t cao dp thit rva (r + 1);
1,,; - entanpi hai ra cha 1o trich hoi thirr + 1

1g - entanpi nude dong ra khoi phan 1am lanh dong gia nhiét cao
ap thir r. Nhiét do twong ing c6 thé Idy 1dn hon nhigt do bao
hod clia hot & binh thir r + 1 tir 5 + 10°C. & binh s5 3 thi ldy
16n hon nhi¢t d§ nude sau bom cdp tir § + 10°C;

fgor VA Q.. - cntanpi céia nude cdp saw phdn gia nhigi cda pia
nhiét cao dp thirrvar + 1;
N . - hicu swdt cta khau.
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Vi ba phudng trinh cho ba khiu, pidi ra ta tim duge 1ri s6 D, ),
D.(a) vit Do), Trong trudng hgp trén phin 1am lanh hoi cla binh gia
nhi¢t cao dp s& } khong duge tinh d€n. Tuy nhién d¢ gia nhiét cho nd sé

nhan duge tir phurong trinh cin bing nhi¢t sau khi xdc dinh duge D, (o).

Sau khi im duge cdc gid tri hoi trich gia nhi¢t hdi nhi¢t tr cde phuong
trinh c¢an bing nhi¢t trén, ngudi ta xde dinh tép entanpi va nhi(:i do cua
nude cip sau cde phin lanh dong, ddu vao clia phén gia nhi¢t chinh tuong
(ng v&1 cdc binh gia nhidt cao dp s& |, 2 va 3.

Vice tinh todn binh gia nhigt cao dp ¢6 thé don gian hon néu nhu chon
(2én ding) nhi¢t do nude saw phin lanh hai (vi du nhé hon tri bao hoa coa
haoi ndéng tir 0 = 2°C).

Phuong trinh can bhing nhi¢l coa binh gia nhi¢l cao ap loai phitc tap
vICL dudi dang day du:

. < . . cu e 1
Dr(lr - I(I.r) + ZD| (ldur-ll - ld.r) = Dlw(]‘r N lr-.i)—
| LETeR
hodc:

|
ar(qlhr + ('l;_'u r + ql-.l.r.) + ZG‘J Yara, = an(Iill T + t\'__:n: + ticl.r)
b LIE

g day:
Ny - hicu sufit cia khau (vai binh gia nhi¢t cao 4p phic tap) gom

phén gia nhi¢t chinh, phan lam lanh hoi va phin lam lanh nudce dong.

S0 hung thir hai clla v& 1rdi phuong trinh trén s¢ khong ¢6 binh gia
nhi¢t cao dp s& 1. Entanpi cliu nude vao gia phiét cao 4p s6 3 ldy bin,
enlanpi nude cap saw bom cip.

Binh ke khi

La loai thi¢l bj trao doi nhi¢t hdn hyp pifra hoi va nude. Vi vay d€ tinh
todn nd cin phai thict 1ap vi-gidi dong thai hai phuong trinh; phuong trinh
can bang nhi¢t vit can bang val chal. Trong d6 hai dn s& chua bidt (3 lugng

hol trich viwo khir Khi Dy(o ) va legng nude ngung chinh vao nd De(oty).
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Trong phwong trinh can bang binh khir khi ¢dn phai tinh d8n 1dt ca cdc dai
lugng vao va ra khoi khir khi. Phuong trinh can bing nhi¢t va can bang vt
chat binh khir khi ¢d dang:

chie

r-3
D+ DY + 2D, +Dc=D, +D
it

-
[0

i 3
. el peh s - K 1 o
Diixe + Dk ik + ZD{U i, + Doty =D i + Dy 'k
i1

a day:

Dy VA DY, ik VA 13, - teong g 13 tiéu hao hoi v entanpi hoi

ndng 1 cita trich v tir chén tuabin vao binh Khi kKhi;

ID,, va t; - fugng nude dong va cntanpi nude dong tir binh gia

nhi¢t cao dp & 2 dén vé binh khir khi;

D vd i - Jugng nude ngung chink v entanpi ciia nude ngung
chinh viwo binh khir khi;
Do va i" - lugng hai trich 1 khir khi cho chén tuabin va cho
thiét bi ¢jecta; '
D, vh "¢k - luu lugng va entanpi nude cdp ra khai binh khir khi.
Gid tri D ¢6 don vi kg/h, 1 - kJ/kg. Néu dong hoi va nude duge bidu
dién theo phdn hai o, thi gid tri D, sé duge bi¢u dién twong dng dudi dung
a,.
Sau khi tinh todn binh khir khi, tiép tuc tinh d¢n nhém binh gia nhiét
ha dp.
Nhonm binh gia nhiét ha dp
Viée thiél lap vau gial cac phuong trinh can bang nhiét cua céc binh gia
nhict ha 4p duge thye hi¢én tir binh ¢4 dp lue cao 161 binh <6 dp lye thip dé
1im lugng hoi trich vio cdc binh gia nhidt trong tng. B¢ gia nhi¢t cho nude
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trong binh lim mat ejecto 18y bing 12 + 20 kfikg, con trong binh jam lanh
ol chen a8 = 12 kfike.

B¢ dam bio do tin cay kél qua tinh wodn, sai s& cho phép khi tinh
firong hot vao binh ngung theo can bing hai va theo ¢an bang nude khodng
< {1,365,

Giai dogn 51 Xdc dinh luong hoi vae tuabin D, (néu lugng hai trich
duirge theo phin hui D, vi cong suit dign tuabin Wy di bidl) hode sdce dinh
cong sudl dign Wy, (néu cho trude D, va cde trj hai trich tinh theo gid 1ri
tuy et dor).

B¢ xdce dinh Wy, hode D, cin phai (hidt lap céc phuung trinh cin bang
nang lugng. Dyng phuong trinh thuimg st dung 1a:

D.= Dg + Zy,D, (8-10)
K
haoic: D, = T E 5
N "\rl A
o s . I600W,,
o didy: . = H—-—-——
Klnconmi'

B¢ tinh D, ching nhitng cin linh cdc lugng hoi trich gia nhi¢t hdi nhict
ma con phai tinh dén ¢i lugng hui dra di chén, hoi di truyén dong tuabin
phy va cde mye dich Khéc (gia nhi¢t diu, gia nhi¢t khong khi ...). Hai quay
trév Lai tuabin néu ¢4 (dwa vao cdc ting trung gian) cing phai tinh dén (v
du hon thodt tuabin loui d6i 4p dua vE tuabin chinh). Hé s6 khong tan dung
h¢l nhigt gidng cha dong hot ndy mang gia tri am, khi trich hai cho chén,
truyén dong tuabin phu va cho muc dich khic. Mot céch tién tgi ngudi ta
thudmg sie dung dang thit 2 coa phuong trinh nang hwgng:

W,
), = 3600 —— (8-11)
‘h«ﬂmf

£D,... H

Fo

a day:

D, jvr, - Tugng hoi qua phin tuabin gifta cira trich th j viv j+ 1, kw/h;
Hi,, . -nhi¢t gidng cda dong hai trong tuabin (F cira trich thir j dén j + 1.
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Tir pharomg trinh (8-10) va (8-11). xdc dinh duac D va W (tuy theo
lugng hai trich tinh theo tri tuong 46 hay wvé dai ma sit dung mol trong
hat dang phuong trinh trénd,

Sau khi xdc dinh duge D, s¢ 1im HEp cde gid (i hoi trich vil gid i
nuwde & todn bo cac phin 1 trén so dd nguyen Ly,

Trong moi phuong dn sau khi xdc dinh D, hodc W, cin kiém tra lai
cOng sudt trong cua (uabin theo phuong trinh:

W,
\VKI +ZW|(:W1 = = (8‘12)
nunnmf

o day:
Wy, - cong sudt trong do dong hai ngung sinh ra;

W, - cong suil trong do dong hai trich (gia nhi¢t hdi nhiét vi muc
dich khdc) sinh ra,
Sai l¢ch cong sudl xdc dinh theo (8-12) so vai gid 11 dd cho ban diu

hoiic gid (ri tinh todn di duge xdc dinh trede phai 10 nhd phdt (nho hon
14.). N&y sai 1¢ch 18n hon ¢dn phai kiém tra fai cae phép tinh wodn.
Nhu vay bidu thite (8-12) chinh Id dang phuong trinh nang lugng cia

tuabin.

Cong sudl cua dong hai ngung va dong hai trich dwge xédc dinh theo
bicu thite:
- DKHK1

W, = W 8-13)
" 3600 (-1

o A1

3600

D, va H, la lugng hoi trich v nhi¢t gidng duge s dung cioa nd, kd/ke.
Giai dogn 6: Xdc dinh cde chi 11éu nang lugng cia tuabin,

Fien lrao nhidt cho tuabin:

Q= Dufia - i) + Dliyg - i) = Dol - 1.0, kFikg (8-14)
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Sudl tiéu hao nhict (1ho), &//&Wh cho tuabin (¢6 Ké ci tnabin phy):

Q (8-15)
W, + Wi '

t F3

Ci-.: =

& day: WAL - cong sudl tuabin phy treyén dong bom cap.

Hicu sudt dicn cha weabin:

3600 (3-16)
Qo

Ny =

Gid tr1 g, 12 chi ticu bdao dam v¢ tinh 1an kinh (¢ cla tuabin. Bdi vay
4, [ ticu chuan quan trong cdn do chinh xdc khi tinh todn. Khi ¢é sai

khie gilta g,y tinh duege so va@i 1) sd mong dgi - ¢dn 1ién hinh Ki¢m tra lai
tinh todan.

Plug 1di ndiér ciia 1o hei
. . SH L :
Ql_!i = DI.II{]qn - |'|1r)I + Dlg( Iig - 11g ') (8*]7}

Cdc thong s6 hoi & 10 hoi vit tuabin khdc nhay 13 do ¢ 16n thdl nhiét
vh 10n thdl dp sudl lrong dudng Ong din,

Hiéu suar tai nhiét

_ Qs
N = 5
QLH
bé iinh hidu suatl ctia nha may (hay khGi 16 médy) cin thiét phai tinh
in hodc chon lua hi¢u sudt 16 hoi phit hgp vdi loai 1o hay vdi dang nhién

licu. Lugng nhict vat 1y chia nhi¢n li¢u 10d ra khi chdy:

Q= 2
Miu

Hign sudt cia khoi ndng liong

_’!ﬁ(K)W[ 3
<= _6—“_ = MM Mis (3-18)

Sudt ticu hao nhi¢t cho khoi nang bugng, &J7AWh:
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Sudt ticu hao nhi¢o ti¢u 1iéu chuin d¢ sin xudl ra nhigt nang, ¢/kWh:

B.10" Q.1
Wii Q}\ \Vli

hl( -

G day: QF ~ 29300 kJ/kg - nhigl tri thdp lam vice tidu chudn.

Tri 83 b thé hi¢n sy chinh xdc cla vige 1inh todn so dé nhiét nguyén
ly, nd1 riéng la cha vi¢ée tinh todn v, va n;.. Khi gid tri b tinh todn khac
nhicu so vai gid tri mong doi can phdi Kiém tra lai (inh todn.

§8-4. PHUONG PHAP TiNH TOAN SO DO NHIET NGUYEN LY CUA TRUNG
TAM NHIET DIEN

P tinh todn so do nhi¢t nguyén 1§ clia trung tam nhiét dicn cin phai
bict duge phu ti dién vit nhiét. Trinh ty (inh todn chung duge khao sél trén
s do trung tam nhi¢t dién vdi ctra trich hoi didu chinh cung cdp nhiét cho
cong nghi¢p va sinh hoat vdi tuabin loai TIT (hinh 8-5).

B¢ thuan ti¢n cho viée chon duge cde thiét bi dam bao khi thiél ké
tritng tdm nhiéi di¢n, Khi tinh wdan so d6 nguyén 1y cho nd nén st dung giad
tri phu tdi di¢n li cue dai.

bé xde dinh dac tinh cha thidt bi va cée chi ticu hing nam cia trung
tam nhié¢t di¢n. So dod nhidt nguyen 1y cha né duge tinh 10dn vé&i mot s6 chd
d¢ dién hinh theo chu k¥ hang nam.

Khi ¢d phy téi nhi¢e cdp cho sdy sudi, mot s6 ché do tinh todn tweong
iing nhur sau:

[) Ch¢ d§ tinh todn ¢ ban - vai nhi¢t cidp cho sdy sudi & clra trich
twabin & i0n nhat. Ché¢ do nay twong (tng vai nhigt do moi trudng xung
guanh & ché do tinh todn vt cdp nhigt toan bo & clra trich tuabin cho sdy
sudi. O ¢hé dd ndy, phu tdi nhi¢t cho cong nghi¢p cling k2 19n nhat va cong
sudlt di¢n san ra ciing 16n nhadl, con lugng hoi thodt tuong ing vio binh
ngung tuabin li nho nhit.
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2) Ch¢ do tinh todn véi nhiét do moi truong xung guanh la thap nhil

74

!
HA

T T

]

&

g

e
o
J——

-

GNBX

L

Hinh 8-5 So do nhiét nguyén Iy tinh toan clia nha may nhién dién:

a} Nha may dién ngung hdi cé gua nhiét trung gian hoi;
b) Trung tdm nhiét dién trang bi tuabin loai 1T.




3) Ché do vai gid tri nhigt 4o moi u.ong xung quanh trung binh.

4) Che& d phu Lii nhi¢t cho sdy sudi L nhd nhat trong (og vdi nhict do
Khong khi moi trrong xung guanh e 8 + 10°C.

5) Ché& do khong ¢4 phu tdi nhi¢t s&y swdi, chi c6 phu (di rhigt cho
sinh hoat, phu tdi di¢n 1rong rudng hyp niy gidim mot it

Trung tam nhi¢t dicn cap nhi¢t cho sdy sudi, sinh hoat dwge dp dung
rong rii 0 cde nude on ddi. (3 cde nude nhidt ddi thudng chi 4p dung trung
tam nhi¢t dién cip nhict cho cong nghi¢p v mdt lugng nho cho sinh hoat.

§8-5. Vi DU TINH TOAN SO DO NHIET NGUYEN LY TUABIN K800-240

1. So d& nhiét khdi ning lugng 800 MW

Khoi 800 MW bao gém 10 trige luu v tuabin ngung hoi mat true KROO-
240 thong sa sicu 1di han mat Idn qué nhi¢t (rung gian, Tuabin ¢b 5 xilanh
(hinh 8-0). Hoi méi 23.54 MN/m'; 560°C dua vio phin cao dp cia tuabin
{26m mot tdng dicu chinh vir 5 ting 4p Iwe), sau d6 hoi vdi thong sd 3,66
MNIpE vt 299°C duge duea vio b qud nhidt frung gran. Sau khi qud nhi¢t
trung gian v& p', = 3,25 MN/nr, ', = 540°C, hui qua van diéu chinh vi
duge chia ra lam hai dong qua hai nira d6i xdng coa phan lrung dp (méi
nia cé 9 1dng). Ra khoi phin trung 4p vdi p = 0,2 MN/w?, t" = 197°C, hui
chia lam ba dong vao ba xilanh ha dp. M6i xilanh ha 4p lai duge chia thanh
hai nira d6i x¥ng nhau dé khir lye doc true va gidm tict di@h thodt. M61 nira
nhu vay ¢6é S 1dng. Tiél di¢n thedt ciia mdi phan ha dp 12 7,48 m’. Ap lue
hoi thodt via binh ngung p, = 3,34 &N/m”. Tuabin ¢6 8§ ctta trich hdéi nhict, 2
cua trich ¢ phin cao dp, 4  phdn trung dp va phin ha 4p <& 2 cua trich.
Nudd ngung ra khdi binh ngung duge gia nhi¢t trong binh lam lanh hoj
cheén s0 1 vl 86 2, trong 4 binh gia nhi¢t ha dp, binh ngung ctia binh béc
hot. Sau khi ra khoi binh khir kKhi, ntwede duge bum cdp ddy qua 3 binh gia
nhi¢t cao dp, binh 1am lanh hoi cira trich s& 2 1di vao 10 hoi. Tat cd cée
binh gia nhi¢t cao 4p va binh gia nhi¢t ha 4p s3 5 v s6 6 déu ¢6 binh lam
lanh hai. Tat ca binh gia nhig¢t cao dp va binh gia nhi¢t ha dp s6 6 déu cd
binh tam fanh nude dong.
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Tuabin phu truyén done bom cdp ia loal ngung hol, nude ngung hot
thodl cla nd dwge dira vao dicm hén hgp HH2, Nude dong binh gia nhigl
cao 4p don vé binh kKhir khi, mirde dong ¢ha cde binh gia nhidt s& 5. 54 6
dén v¢ binh s6 7 18 duge bom nude dong dua vio diém hdn hgp HHILL
Nude dong binh gia nhi¢t ha dap so 8, binh [am lanh hoi chén 8o 1, 50 2
duge dura vé diém hon hgp HH2. Hai trich cho binh gia nhi¢t mang trén vil
dudi {(cap nhidt cho nhu cdu sinh hoat 1 dang trong nha may) duge 1dy tir
ctra trich 0 3 vit 8 7. Nwde ngung cua chiing don cap dua vé diém hon hop
HHI.

Ton that hoi vi nude ngung duge b biing nude ¢l cta binh boc hoi,
Hoi diing cho binh hac hai dwge 18y 1 cora trich s& 6 vi hoi thi cap binh
hae hoi duge ngung tu lai & binh aging tu bae hoi mic gifta binh gia nhiét
SG 0 v so 7.

Nude xi iy hod hoc cip cho binh boe hai duge dua qua binh gia nhigt
nude bo sung va binh khir khi phu.

S do sir dung hai chén tuabin chinh nhu sau:
- Hui chen van stop o, dua vao dudng ndng bd qua nhidl trung gian.

- Hai chén van didu chinh phan cao dp «, ., chén van di¢u chinh phan
trung dp o ;, vd budng chén ddu cla phin cao dp o, duge dua v binh khu
khi chinh.

- Hoi chén 1t budng chén thit 2 clia phin cao dp a,, duge dua vé binh
fam fanh hai chén so 1y,

- Chén dudi phin cao dp, trung 4p vi 14t cd phan ha dp o, duge dua vé
ciccta v dua vé binh 1am lanh hoi chen so 2. Tat ca luyng hot di chén nay
duge lay tir budng chen thi nhit coa phan trung dp o, va tr binh kho kh{
chinkba. ..

2. Thong s8 hoi va nudc cua thiét bj tuabin
Trén hinh 8-7 ¢hi ra sa dé qud trinh lam vige coa dong hoi 1rén gidn do

i-s. Bang 8-1 dadn ra hi¢u sudt trong turong ddi ciia cde phan tuabin chinh va
tuabin phy truyén dong bom cip.
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Bang B-1.

r : .
! Phan tuabin Tuabin
: - phu
Chitiéu truyén
ﬁ Cao 4p Trz,:‘”g Ha &p ddng
! P bom cdp
ving ap 2354+ | 18,7 ¢ 9,42 + 0,198+ (0,024 | 1,76 =
e, MN/m? | 16,7 a,77 5,97 0,024 10,00334; 00059
Ton 70 75 86,5 86.5 87.6 72,5 84
Kikg |4
35001
3000
3 Pd
g_‘o/
2500 |-
| ff-f/i:g,/(
i | ]
& ? 8 5

Hinh 8-7. Qua trinh 1am viéc cla déng hoi tuabin 800 MW trén gidn dd ) - 5.



frem gian dé i - s, diém O dng vdi trang thdi hoi @ trede tdng dicu chinh
phén cao dp. Bidm 29, 2 - thong s§ hoi trude va sau qué nhigi trung gian.

Nhic¢l dd nude cip sau binh gia nhiél cao dp bang 270"C. Sau khi qua
phén lam Yanh hui dat ngodi & ot trich 56 3 1én 275°C.

Ap luc trude vi sau tuabin phy:
pit = 1,76 MN/m®;  py =59.107 MN/m®
iV = 3402 kiikg 1Y = 2402 kitky
Thong & hoi va nude din ra trén bing 8-2 nhan duge cdc chi so sau:

.1, 1 - 4p sudt, nhict 4o va entanpi hoi, MN/ac, 'C va kitkg,

p' - Ap suat hoi triede binh gia nhidt, MN/nr;

Lo 31 - HiCH dO vi entanpi nude dng vai dp sudt p', "'C, kJ7ky;

8 - do gia nhi¢t thi€u cia binh gia nhigt, "C;

Pa» Loy iy ~ ap sufle, nhi¢t do, entanpi cia nude sau binh gia nhict

theo dudng nude, MN/we, °C, kit

1, - &9 gia nhi¢t cho nude trang binh gia nhigt (bao gdm phan tanh

hoi, phdn gia nhiét va phin lanh dong), &J7&y;

g, = i, - i', - nhi¢t do hoi néng nha ra & binh gia nhigt (khong k& tdi

nhiét do hui t6a ra & phin lanh dong, &//kg:

k - hé¢ s khuéch tdn nhiét.

Ton thift 4p sudt trén dudng hoi trich cho gia nhiét hdi nhigt Idy bang
109, 160 1thdt phu thém & phin lam lanh hoi 18y bing 2%.

Do dat binh 1am lanh hai ctra trich s8 3 nén do pia nhigt cho nude &
hinh gia nhiét s6 2 va s8 3 14y nhu nhau. D§ gia nhigt cho nude & binh khi
khi 14y tang lén mot ft. DO gia nhiét cho nude & cdc binh gia nhidt ha ap
duge phan chia theo cip s6 hinh hgc (riéng vdi binh gia nhigt s8 6 ¢in bo
sung thém do gia nhi¢l phu & binh ngung tu boc hot).

Nhiét 40 nudc trong binh gia nhi¢t mang khi vie bing S0°C, khi ra
bang 120°C, & gita hai binh bing 85"C. Lugng nhi¢t cdp cho nhu cdu sinh
hoat dung trong nha may 14y bing 17,650 LWV,
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- Lwgng hoi vao tuabin o, =1}
- Largng hoi 10 1l o, = 0,015
- Phu tar cua 1o v luu lugng nude cdp Ay, = &, = 1,105

+ Cein bding hot chen

- Chén van stop phan cao ap Qyrep = 0,002
- Chén van dicu chinh phin cao dp a4 = 0,0028

- Chen van stop vii van di¢u chinh

phéan trung 4p o, ,, = 00,0003
- Chin budng ddu tién cta phin cao dp o, = 0,0043
- Chen budng tha hai ¢t phdn cao 4p a, = 0,001

(lwong nay duge dua vé binh tam lanh hoi chén s6 1D
- Hai thodt budng chén thif nhat
phin trung ép o, = 0,0003
- Chén dudi dira vio lam lanh hoi chén s6 2 0., = (0LO00L
+ Cdan bdang hoi chén dudi
- Lugng hoi chén dua vao binh khir khi:
Ok = e O o+ Gy = 0,0028 + 0,0003 + 0,0043 = 0,0074
- Lugng hoi chén 14y tir binh khir khi di chén dudi tuabin:
Ooe = g = 200y = 0,001 - 2.0,0003 = 0,0004
vitl @, - lwgng chén duoi tuabin = o ,.
- Lugng hoi chén cip cho ejecta d€ hit hai chén a, . = 0,008.
° Dang hagi méi dé chén: o, ; 0,5.(ct',, + a,,)
° Dhng hoi ctra trich 53 2: 0,5(a’, + o)) o, 3 O, g,

° Dung hai tir elra trich so 2 d¢ chén: 2a,.,.



4. Can bang nhiét cac thiét bj gia nhiét
A. Cdc binh gia nhiét cao dap

Vi¢e (foh todn nhi¢t cho cde binh gia nhiét hoi nhiét ¢ cd phian lanh
hot, gia nhi¢t chinh 13 lanh dong tién Lgi hon ca la s dung d§ gia nhiél

thi¢u cho nude 8 cho trude 0 ddu ra cde phia (hinh 8-8).

q;r} ’ 6)1 zﬁ; ; Z;;
Xpas tha; Lna
F=ais 1LH2 f-ﬂ Z’? L GNE or n Lazq, 2 )
Xoer 3 7, Lz + Lgme pilse A, 3 biGnea
- Y ] F” Pn J ;
i Grear, 4,4 gm [ ﬂfz FF] %, -,
Xpps 47,85 ‘;fz

LTV AP
Hinh 8-8. So dd tinh toan binh gia nhiét cac ap s6 2 ¢6 binh lanh hai va lanh dong:

LHZ v& LD2 - binh lanh hoi va lanh dong gia nhiét cao ap s6 2;
GN2 - binh gia nhiét chinh clia gia nhiét cao ap 86 2.

Cin bi¢t cdc tri nhi¢t do v entanpi cua nude trude va sau tal ca thicl
bi 1rav doi nhidt, cling nhy lugng nude twrong d6i chay qua nd o, thong so
hai mdi & ddn vio thidt bi trao doi nhiét p',, 1, 1, nhi¢t d¢ va entanpi hei
bdo hoa trong phian gia nhi¢t chinh 1, va i',.

Ker qua cia vige gidi phuong trinh can bing nhict s€ xde dinh duge
lirgng hot trich trong d3i (i tuabin a,. Sau d6 1 phuong trinh ¢an bang
nhi¢t c¢ta binh Yam lanh hoi, binh gia nhi¢t chinh vi binh 1am lanh nude
dong st lam 10 them d¢ gia nhi¢t thi¢u & phan gia nhi¢t chinh 8,

Do quéd nhidt con lai sau khi ra khoi binh lam fanh hoi 8, = 5 + 15°C.
b6 chénh nhiét do nude dong sav khi ra khoi binh bam lanh nude dong va
nudc vio né 6, , = 10°C (hay 8, = 40 Litkg).

Binh gia nhiér cao dp s6' 1
Phuong trinh ¢an bing nhigt:
O 11Ky = (g, + q4y)

1190,5 - (10431 + 40) = 107.,4 kJ/ky

s = i.| - [irl - (1; + ei.-‘ii)l

259



Thay vio phuong trinh cin bing nhigt ndi trén 1a c6:
FO15.138,8.1,008 = o, (1885.5 + 107.4)
a,, =0,07126
Binh giu nhiét cao dp 562
Phuong trinh ¢in biang nhict:
Oe- T Ky = 000 (g + Qo) + 04 (g - Ba0)
Oday: by =i+ 0, = 889,2 + 40 = 9292 kirke:
Qoo = 'y - 1yy = 1041,8 - 929.2 = 1126 k//kg
Thay vao phirong trinh can bing nhict ta c:
LOIS 53,911,007 = ,,(1925,2 + 112,6) + 0,07 126(1083.1 - 929.2)
@, = 0,07181
Binh gia nhiér cao dp 56 3
Phuang trinh can bang nhigt:
Qe Ta Ky = 0 (43 + Qus) + (0, + )iy - ig3)
gday: i =i,+1,+9 .,
Quy =15 = Gy + T, + 0, ,1) = 890,7 - (694.5 + 41,1 + 40)
= 114,8 kliky
Thay vao phuong trinh can bing nhiét ta ¢o;
LLOI5.153,6.1,006 = o,;(2114,5 + 114,8) + 0,14307(929,2 - 775,9)
& = 0,06052
+ Binh lam lanh hoi dar ngoai LI

Binh 1am lanh hoi dat ngoai LH" duge tinh cho 103n bo dong nude cip
thco su dd dong nguge. O nhigt do nude cdp 270°C, nhi¢t d¢ hai ra khoi
binh lam Janh LH" bang 290°C, entanpi hoi bang 2005,2 ki/ky (u) tinh d&n
trt Ire dong hai ¢ binh kam lanh hot),

Nhir vay, lugng nhi¢t hui néng toi ra & phan lanh hoi duge tict 1ap:
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Q) = 3402 - 3005,2 = 3968 k//kg

Tir phwong trinh can bang nhi¢t cta lunh hoi, xdc dinh duge entanpi
cla mrde cdp sau nd:

c’h_"“qfll_}[ = Otur(iur: - i'.l]}k[[l_H
0,06052.396,8 = |,015.(,. - 1181,9).1,006
Tir day rai ra:

1,. = 1025,4 &kfiky

le = 270°C
{vdi dp sudl nuwde ra khot hinh LHY p,. = 30,8 MN/nr)
Bom cdp triuvén dong hdng ruabin hei
o gia nhi¢t cho nude trong hom cap:

Vi (P, = P 3100 00011.32,4 —0,69).10°7
N, - 0,85

Tya =

=41t kliky

& day:

Vi - LhE tich riéng trung binh cla nude & didu day va hdat = 0,001 1
etk

Ny, - hicu sadt trong (hiéu sudt thuy luc) cla bhomy;
Pu - 4p sudt ddu diy = 32,4 MPu = 32,4 MN/ni';
Py - 4p sudll ddu hit = 0,69 MPa = 0.69 MN/ar.
Entanpi nuGe cdp sau bom:
Lo =By + Toa = 694,5 + 41,1 = 735.6 k//ky
Thong s0 hdi sau bom cap:
Pua =324 MNIr; 1, = 169,6'C
Lugng hoi trich (tong d0i cho tuabin truyén dong bom cédp:
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Lo ohy _ LOIS348E
TR T 940.0833.098

= 0,04614

a day:
he, - ¢ong nén doan nhiét trong bom. hy, = v,.(p, - p,). 107 = 34 8K
iy
H/'™ - nhiét gidng thye cua dong hoi trong tuabin truyén dong bom
cap, H'Y = 3402 - 2462 = 940 kJ/ky;
My - hi¢u sudt 1an bd clia bom ¢d tinh dEn 16n thit co va 160 (ha
Iieo lugng, Ny = NNy = 0.85.0,98 = 0,883,
N = 0,98 - (6n thit ca hoe ciia tnabin truyén dong.
Théng s& hai va nudc trong cac phan tr binh gia nhiét cac ap
+ Biuh gia ndiét cuo dp sl
Tir phurong trinh c¢an biang nhi¢t cia phin 1am lank nuede dong, ta xéc

dinh duge entanpl nude cap sau né:

_ | . -
ahlqul - O'uc'( l1ll - In.‘)]\l

N

0,07126.1{07,4 = 1,015.( 1)}, - [043,1).1,008

i" = 1050,6 kilkg, t,, = 7.5 klikg

() 4p sudt ctia nude sau phin lanh dong pl = 31,4 MN/nr. Nhigt do
tuong ng 1, = 241,6"C.

Nhiét do hoi sau LHI:

10 =ty + 8, = 271 + 10 = 281°C

h
G day nhan duoc 8, = 107C.
NGu tinh d¢n ton that, 4p sudt hoi saw LH1 p,, = 5.5 MN/m" vi
entanpi tuong dng i, = 2810,6 kJ/kg.
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Phueng (rinh can bing nhi¢t cta phan gia nhiét chinh:

n
2ni

oy (il -0 = o, (1, - 1K,

0,07126(2840,6 - 1190,5) = 1,015.(i5,, - 1050,6).1,008
it = 11655 kilky
eh

Vi ap sudt nude sau phin gia nhiél weone g p = 31,1 MN/ar, suy
p & H & g p,:,nI ¥
ra nhiét do nude 1), = 266,5"C.
P eia nhict 1thidu trong phin gia nhiét chinh binh gia nhiét cao ap 1:
) E : ap g : g ;

B =Ly, - th, =271 -2066,5 = 4,5'C

aul
+ Binh giv nthiét cao dp 562
Phuong trink can bing nhi¢t binh 1am lanh nude dong LD2 (hinh 8-8):
Oy aogs + Gy (g - 1g2) = O (s - 1030k,
0,07181.112,6 + 0,07126.(1083,1 - 929,2) = |,015.(i,, - 889,2}.1,007
1,0 = 907,8 kJ/kg: T,. = 18,6 kiiky

VGi dp sudt nude sau phan tanh dong py. = 31,9 MN/mF suy ra nhiét do
nude 1, = 209,5"C. Nhic¢t d¢ hai sau LH2:

s =ty + 6, = 2409 + 10 = 250,9°C
G day 0, = 10°C, ply = 3,33 MN/m’ va i, = 2842,4 kJiky
Phuong trinh can bang nhi¢t cia phan gia nhiét chinh:
Qo ila ~ 1) = Qe iy = Fax) K:
0,07181.(2842,4 - 1041,8) = 1,015.( i}, - 907,8).1,007

it = 10343 kilkg
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V& ap sudt nude py .= 31,6 MA/ne, suy ra nhict do (. = 238"C. Do
gia nhi¢t thidu cha nude trong phin gia nhict ciia binh gla nhi¢t cao dp 50 2

Buir =ty - ey = 240,92 238 = 2 9"C.
+ Binh gia nhiét cao ap 563
Phuong trinh can biing nhiét phan lanh dong LD 3:
3oz + (Oy + O Mgy = 13) = o, 0] - i K,
(L06052.114,8 + 0,14307.(929,2 - 775.9) = 1,015.(i%, - 735,6).1,006
Ly = 7639 Kikg: ©, = 28,3 kilky
VGi dp suilt nurde sau phin Lam tanh dong pj, = 323 MN/»7, suy ra
nhi¢t do hoi sau LH3 t), = 176,2°C.
Pos = LI MN/m® va i), = 2828 kiikg
Phuang trinh cin hing nhict ciia gia nhict chinh:
@iy -85 = 0 (il - Lk,

0,06052(2828 - 890.7) = 1,015(i); - 763,9).1,006

1%, = 87R.7 klike

anl
VG dp sudt nede py o= 32,1 MN/ee, suy ra nhici 4o 1,,,= 202.9°C.
DO gia nhict thicw trong phin gia nhi¢t chinh binh gia nhiét cao dp 3:
B%n? = Ly - ‘L:In.'i = 2[]895 - 2{}2s9 = Sv("”(-‘

Bing 8-3 vi 8-4 din ra thong s6 hoi vi nude cla philn 1am lanh hoi v
tunh dong cua cdc binh gia nhigt héi nhict cda thict bi tuabin.
Bang B-5 din ra cde gid tri 4p suf hoi, nude va nide dong trong cdic

binh gia nhi¢t hdi nhi¢t ¢é phin lanh hoi vi lanh dong.
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Bang 8-3

| . ! Lanh hgi
| Chi sé i " - T
! LOLHS LH1 LH2 LH3 LH4 | LHS
Nhiét d& hot vao, °C 489 362 299 290 288 197
Nhiét dé hoira, ¢ 280 281 250,68 2185 1557 127
Nhigt 40 nudc vao, °C 270 2665 238 2029 | 1405 114
| Nhiét dé nudcra, °c | 275 270 2399 | 2055 | 1437 o115
' |
th, °C 20 10 10 10 10 10
Qin. Kd7kg 3968 235.4 124 6 177.6 274.4 136,8
s kg 23,5 16.4 8.8 10,5 13,9 2,0
]
Bang 8-4
. L ) Lanh dong
Chi sé S
L LD2 L.D3 LE)4
* Nhiét d6 nudc dong vao, °C 271,0 245.5° i 215.0" 134~
i I
Nhiét 6 nuéde dong ra, °C 2495 216,8 | 1828 105
Nhiét d6 nudc vao, °C 4 2399 2055 169,86 95 1
I Nhiét d6 nude ra, °C i 2416 2095 1726 27,6
"y, OC 9.8 11,3 132 | 9.9
Q. kd/kg 107.4 133,8” 144 1" 126,1"
1,4, kJ7kg ! 7.5 | 18.8 28,3 10.4
* Tinh dén sy hdn hop cac dong nude dong ¢6 nhiét d3 va entanpi khag nhau.
Bang 8-5
. Cac binh gia nhiét
Chi so T
GN" |LHY |GNt | LB1 JLH2 [GN2 [ LB2 | LH3 [GN3 | LDB3 {LH5 |GN5 | LH6 GNG | LDG
Ap sual
nudc p,. 3081 31 $31.4 131413151316 (3161 32 (321{323|110{11.1 |16 [1.7 |175
M/im~ H
Ap sl hoi i
"ONg ¥a 185659550 |550!34013.321233 183|181 1,81 0.415/0.41 |0177|017 [0.17
nuas dang, t
MM/ : [ H

265




Thict bi gia nhict mang va thist bj bav ot

+ Bink yia nhiét migny Tsﬂr
_ . . Mr
Ticu hao nudc mang: Ourc s é
N —
[ 7650 i
GITI = Q] = 5
}-I.un - ]:1[‘ 505 - 2I l”‘
. : Dmg, II? % MD
= 060,07 kylx

o day:

o ’—l' (Qnr: DmD)

m £7
Q" - phu tai nhi¢t sinh hoat ty ding trong nha may, AW:
i' i - entanpi nude mang khi vao v ra kKhoi cde binh gia nhiét

mang duge tinh:

plo= 23 MNimT L

n [1]a1}

Il

50"C suy ra i, = 211,23 &Jiky

i

p, =20 MNIE U

nin

120°C suy ra i) = S05 kJikg
+ Binlt gla nhiét mang trén (M)
Nhiet d0 nude giffa hai binh gia nhi¢l mang 1 85°C v6i ph = 2.2
MNi suy ta 15, = 3576 kJlkg.
(3 day i¢ - cntanpi nude mang & didm gifta hai binh gia nhi¢t mang.
Lap phudng trinh can bing nhiéi:
D, {i:-i'ad=G,1,Ks
VO T, = b, - by, = 505 - 357,6 = 1474 kdikg.
Ta e D, (3040 - 614,1) = 60,07.147,4.1,004
D, = 3,65 ky/x
+ Binh via nhict niang diwdi (MD)

Phuung trinh can bing nhiét:
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Do - 15 + D5 - 17 = G, 10K
VO Ty = 08, - 0, = 357,60 - 211,3 = 1463 k1.
Thay vio ta co:
Do (2716 - 380L7) + 3,65.(614,1 - 380,7) = 60.7.146,2.1,002
Dyy= 3,38 Luis

B¢ inh D, viv D, theo fuong hoi vao tuabin, ta tinh so bo luong hoi
vao luabin:

D'.I = B\(DKH + ySDm I + Y?Dm{})

. W, 300,107
vl - Dy, = E = b = 507,18 kgis
H Nty 1614,7.0,994.099

Chon h¢ s6 tang lién hao hoi do gia nhi¢t hoi nhi¢t nude ngung chinh
B.=1,2.

L
ye= 7l 092 sy
H. 1614

. e
o= e o 200 5ag
H 1614

Do do;
D, = 1.3(507,18 + 0,420.3,65 + 0,220.3,38) = 662.4 kglx

Ticu hao hoi luong d6i cho binh gia nhigt mane:

D .

O = —2L = (,0055
D

Oy = —2 = (),005]1
D,

+ Thiér bi boc hai

Thi¢t bi boc hoi bao gdm hinh bdc hoi vi binh khir Khi phu duge cap
hai tir ctra trich s& 6. DE gia nhi¢t nude ba sung, neudi ta ldy hai (i cra
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trich s& 6. Binh ngung 1¢ coa binh boc hot mac gitra GNHA s 7 vii GNHA

SO 6.

Ticu hao hoi vienude (rong thiét bj hde hai cling nhu do gia nhiét cho

nudc  binh ngung tu duge xde dinh 1 phurong trinh can bang nhiét vi can

bing vit chil. Bing 8-6 din ra thong sd hoi vit nude trong thidl bi boe hoi.

Bang 8-6
o Hgi néng so cap Hai tha cdp
Théng s hoi [ : . —
VA nudc Ps. fr.bh oo l.:s! Py g bh OC T It s
MN/m? : s kdikg | MN/m? | Tt kirkg | kJrkg
L Clawithong | g 4791 § 1167 | 489.7 | 0121 | 105 | 440.17 | 2684.1 |
} 80 hai . 1 |

I'y - entanpi nudc s&i Ung vdi ap sudt hai bAo hoa trong binh nudce sbi;

1" - entanpi hdi bao hoa ra khoi binh bde hdi.

Nang suft cua binh boce hoi phai
hing 10n that hai va nuede ngung cla
thicl bi tuabin:

o =a,=0,015
Luu lwong nude cap cho binh hae

hot ¢ tinh dén xa:

. il

oy =@+ O

¢

— Bi7a,

“ -F
ch I

.

o,
" T 4
€, r |

BH
od
l lg

[ —

Ky o g

a, + 0.01e, = 0,0165

Phuong trinh can bang vat chdt ¢lia binh khu khi phu:

a‘hx =y T Ok = (},()l(‘lg

& day: af' - lugng nude xa hinh bde hoi 18y = 0.0,

Phuong trinh can bing vit chdt cia binh khir khi phu:

r = _ 1 '
Cpyal ke = Ol g F Qb s,

0.0165.437,25 = 0, .350,8 + 0 . 2860
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Voy = 3568 LA voi pt = 1.2 MN/ 1™ = 85°C

Con dp sudt trong binh kha khi phu P = OIS MN/E, i, - CRlanpi

et nude sau binh khar khi phu 1.2 «r bing 437.25 &1/ ke,

Tir hai phuung trinh tién, gt ra duoe:
Ay, = 00167 gy = 10005

T phwang 1rinh cin biing nhict binh bée hoi, xdc dinh duoe tice hao

hai cho nd a:
Otgll, ~ 1) = o (i, - i) + @™ - Ui LK
[O0.015.{2684.1 - 437,25) +
+ 0.0015(440,17 - 437 2511 1,003

(2860 - 489 7)

Ap suiit hei the cp p, = 0,121 MN/inr,
A

e o . a”
Khi bigt dd chenh nhidt do Ac = 1" - (™ = [Por vt

&, i

bx ' Ybx
. . Ny . -.—-——-—,L-..I-—
127C, tim duoc: 1= 1174, ' P
{
7

Tir ddy suy ra oy = 0,01427.

Tir phuong trinh can bing nhi¢t ¢ta binh
gia nhigt niede bo sung, xdce dinh duge i hao hai rén né:

(}-E\(l- - i‘TI) = ab.\{i'!u = i\)'k_-

abx ‘ ‘bxh

ap; (2716 - 380,7) =

= 0010(356,8 - 168.,5).1,002
1,2

O day: i, = 1685 Llike vai Pry =

MNim® va1,, = 40°C.

’ .

a i i day i
br * “KkKP Tir diy tim duge:

al = 0,0013

Binlt Khue khi miede cdp

Phuong trinh can bang vat chil:
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A

Ol + O + O, = OO, + O + o +
Thay 53 ta duge:
= 2 '
LLOLS + 0,004 + 0,008 =0,20359 + &, &, (.
+ 0,015 40,0074 + o, + 0,5 05;“{ {rg K rips
Tir day rdt ra: '
24 ¢ L
ex ! TCK ar! Ir
a,s = 0,79021 - «, (a) &, {ha
Phirong trinh cin bing vt chat: FTN
KK
[O'ncin-l(a&'c - O‘”cc)ir!\'KIk-l = h}'h-lila-l +
qnc" brs

+ Qe + O s+ Oslys +oad’]
Thay sO:
11,015.694,5 + 0,0012.2762,3].1,005 = o,,.3194 + 0,0074.34064,5 +
+ (0,26359.775,9 + (0,79021 - o, N605.4 + 0,015,440,17 (b)
Tir (a) va (b) co:
| o= 0,01668; o, = 0.77353
Binh wia nhiét hoi nhiétr ha dp va cde bink irao déi nlu¢t phi

+ Binh gia nhi¢t ha ap ~G 5

Phuirong trinh can bang nhiat: la{ﬁ;’ bs
' { i o
I s ]
5T Ks = O] ..___x_/l/__/l/___”s_”’
Thay so: i° -
£ bs

0,773532,122,1,004 = a,,;.2452.9
121t ra: o, = 0,03906.

Binh gia nhiét s6 6. hinl nging ty ctia binlt héc hoi, diem hin hop

L, binde gia nhiér s6 7. binh fam Lanh bot chén so' 1

+ Binh gia nhidt so 6:
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L f

q,s,gr":s z" q’![” [ i A& L
&4 1 1 £ lf’ HH1 ?1 LC’ af

S
o

H
15 “né s aht ,] .
i J ] 14 i g fr GNHPE
LT 1 wer
I‘ {fs Q’f!ﬁ J / -1 -
@ 73 P — » th for HH2
hs ! 4 J | Fs 1% P51 O by
g
(K pr+ q’mﬂ) &

Phuong trinh cin bing nhiél:
Ousllng - LK = 0y + Qe + 0y s(i's - 1y)
o day:
Guo = 1%y - 14, = 50 kJlke
Iy, =1 + 3, =1, + 32
Do do:
0,77353(482,1 - i,) 1,003 = 0,,(2370,3 + 50) + (,03906[6 14,1 - (i, + 32)]
24200, = 352,621 - 0,736791,, (a)
+ Binh ngung tu cia binh bac hai
sty - gk, = (0", - 1))
0,77353(i,, - ;01,003 = 0,015(2681,1 - 4.4017)
0,77353G,, - iyy,) = 33,659 (h)
Tir (a) va (b) 1a 6
2420q,, = 320,657 - 0,73679,,,,
+ Dié¢m hén hgp HH |
Phurang trinh cin bang nhidt:
Coslinn = Qyolyr + (0, + Ap)i's + (Cs + Qo + Oy + 025
Phuong trinh can bang val chit:
Wy = Oy - (0 + 0 - (Cs + Oy + O+ Q) =

= 077353 - (0,0055 + (0,005} - (0,03906 + O,001427 + o', + @'y-)



=0,7006 -a,, - o, (<)
0772830, = (0, 7096 - g, - @,:1361,1 + Q0.0106,380,7 +
+ (0.08833 + @, + o, ;33807

Rt gon:

0773830, = 20(a,, + ;) + 272,323 (I
Tix (&), (D), (d). sau Khi Toai by, ta o

24200, = 61.269 - [9.05(a,, + o) (a, h, d)
+ Binh gia nhi¢t hy ap 6 7

Girliys = oo K- = O 4 100 + @ Wiy, - 1yr) + ol - 1,0)

Thay sa: |

(07096 - o, - o) 364, 1 -i,.,)1,002 =

= @,,2335,2 + (0,03906 + o, )i, - 380,7) + 0,0142(489.7 - 380,7)
Rt gon bicu thite trén:
((LT096 - o, - o, 01,1 - 0,.) = 243,652 - 202, 1{(a,,, + Q) -
- 2335 3¢,- + S9o,,, (@)
+ Binh lam lanh hoi chen so
Lyrline - Tua ks = 0 (i - 1)
Thay sa:
(0,7090 - @y, - 0,1, - 242.8).1,002 = 0,001 (2900 - 570)
Hay la:
1,002(0,7196 - a,, - ¢yl = 167,286 - 243.286(a,, + a,:)  (g)

Tir phuong trinh (¢) va (g), nhan duge phuong trinh quan hé gitta o,

Vi O,
118,636ia,, + o)+ 2335 3a,. + SYa,, = 77,360 (h}

Giii hdn hgp he thang phuong 1rinh (&, by d) vi (e, ) 1a nhan duge:

[N
-
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o = 0,02542; o = 0,02986
T phueoang trinh (¢) nhan duue: «,, = 1,65432.
Tu phuong trinh (a, d va g) nhan duge:
i, = 407,85 ki/ke
by = 3641 kMg
By = 244.4 kllkg
Nhur viy: Ty = 1y, - 1y, = 74,6 kS/ kg
T, = 0y - 1y = LLOT KTty
Tot = dypy - dnr = 3,00 A by
Toer = ey - 1w = 2,0 Adiky
(3 day: T, = iy - iy = 43,4 kJ7kg v dO gia nhi¢t thicu trong binh
ngung tu cua binh bac hoi bang: v, =1, - 1,, = 32,67 kJ/kg.
Ta ciing xéc dinh duge hi¢u entanpi nude dong binh 1am lanh dong gia
nhi¢t ha dp sd 6 vd entanpi nude ddu vao nd (ra khoi binh ngung tu bée

haid:
Qe = Ly - 10 = 4397 - 407,85 = 32,2 kitky

Thong s& hoi va miede trang cde phdn cita binlt gia nhiét ha dp
+ Binh gia nhic¢t ha ap s6 5
B0 qua nhigt con lai ¢Ha hoi ra khoi phan lanh hai 8, = 1C. Nhiét

dd boi sau phin lanh hoi binh gia nhi¢t ha 4p s6 5 1,5 = tys + 0,5 = 145,7 +
10 = 155,7"C. Né&u tinh dén t6n thil, 4p sudt hoi néng sau phdn lanh hoi

Pys = 0,415 MN/nr va entanpi tuong Gng i, = 2765,3 kJikg.
Phirong trinh can bing nhi¢t clia phdn gia nhiéi:
s ifg - 175} = Ausigys = ik
Thay sé:
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(LO3YOA(2TAE 2 - 6141y = DLT7TR83( i;i._.-, - 4821 1.004
Tir day rae ra:
ih. =591.5 kliky
Vai ap suil nuede sau phin gia nhi¢t chinh:
Pois = 5L MNAe, im duge 1) o= 140.5°C
Bo gia nhidt thidu cda nude & phin gia nhict binh gia nhi¢t ha dp 50 S:
0,05 = Lpus = bps = 1457 -140,5 = 5.2°C
+ Binh gia nhidt ha 4p 0 6:
Phurong trinh can béng nhi¢l cia phin Liun lanh dong GNHA 50 6:
{17, = 1) = Tysll's = 1,,) = a5l g, - 1,00K,
Thay s0:
0,02542(489,7 - 447.5) + 0,03906(614,1 - 447.,5) =
= 0,77353(1},, - 407,5).1,003
Riit ra:
1, = 4173 kitkg
Nhi¢t d¢ hoi sau Tam lunh hoi s6 6 bing:
Lo = U+ 84, = 1167+ 10=1267"C

NCu tinh d¢n 1on thil, 4p sudl hai néng saw lam lanh haoi s§ 6 bing

= 0,177 MN/nr va entanpi hai i), = 27235 kJikg.

Ta ¢é phuong trinh ¢in bing nhi¢t coa phan gia nhi¢t binh GNHA so

=0 1 =1 =N R
OLIHr( 1 - 1 l:) = al:.‘s( lglm - I'..Ih )kh

0,02542(2723,5 - 489,7) = (,77353(i%, - 417.3).1,003



0., = 480.5 ktiky

Vi ap sudl nude sau phin gia nhicl P:.... = [,6 MN/or (im duoe nhic
do L = 112.7°C. D6 gia nhi¢t thi¢u cho nude trong phin gia nhict binh
gta nhiét hay dp so 6:

B =t = U = 1167 - 112.7 = 4,0°C

+ Binh gia nhi¢t hadp s0 8

Bao gom binh Fam lanh hoi chén LHC2, diém hdn hop HH2.

Phuong trinh ¢in bang nhiét cde phin tir 6 dang:

Ayl - 10K = oy + o (' - 1)
0.05423(242 4 - 1,..) 1001 = @,,.2276.4 + 0,0013(380.,7 - 261,6)

Rt ra:

0,65497.0, . = 151,8 - 227640, (1)

+ Binh tam lanh hai chén s0 2 LCH2

Oy = )k = (e + o Mies - 170)

0,650, = 1,421,001 = (0,001 + 0.00083(2762.3 - 580)

0,65497i,.. = 3,93 + 1,65497i,,,,. (2
Tu L) va (27 1a ed:
3.654971,,,, = 147,87 - 2276.,5q,, (1, 2)

+ Diem hdn hgp HH2:

. 1o Ry | 1 1 e
Qb = O 1+ o U+ (O + o) My + a1’ H o, + o N

Vi
oy - o, - (o F a:,'\ +o.,+0o.+ o, +a,)=0,60408 - ¢,

Thay gid tr1 ay vao phuong trinh cin bing nhiét ta duge:
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(0.654321,,, = 74,415 + 1430,
Tt phuong trinh (1), (2) va (4) nhan duoe:

Uy = 0,02033 va iy, = 120,3 Litky

T = 11L8 Lk
Tir phuong rink (3), xac dinh duge oy = 0,57375.
Tur phuang trinh (1), xde dinh duge i, = 126,3 kilky.
Tir day 1a x&c dinh dwrye:

Ther = 0 &flky

Te= 1Y e = 116,1 kdikg

5. Can biing haoi va nuéc ngung
Phin hoi trich tir tuabin:
¢, =a,, =007126

o, = oy = 0,0718]

Oy = Oy + Qe = 0,06052 + (,04614 = 0, 10666

o, = o = 0,01668

&5 = Oys + O = 0,03906 + D,0055 = 0,04456

(4)

Qp, = Uy, + 0y + A yip = 0,02542 + 0,01427 + 0,0005 = 0,04019

Az = Wy + &, + 0 = 0,02986 + 0,0051 + 0,0012 = 0,03626

Oy = a5 L0023
r %
Yo, =0,41775.
T

Lugng hoi vio binh ngung tuabin:



X
Gy =0 - >, -0, - 20 - O
ro

1O - 041775 - 0,001 - 2.0,002 - 40,6074 = 0,57325

al =0,57375

Sai s& tuong dGi ¢la phuong trinh can bing:

S 57375-0,57325
G m O 100 = 9’_?_?_(1_?_2_ = 0,096%
ol 0,57325

K

A=

Khi tinh dén sai sG tinh todn, cho phép nhd hon 0,1 néu tinh biing
may tinh.
6. Can b3ng ning lugng va tidu hao hai trén tuabin

Tong cong cia dong hai & cde phin chdty cla teabin duge xdc dinh &
bing 8-7.

Bang 8-7
T
Phéan lugng hai trich v, Nhiét Cang thuc
Phin chay cla Ap sudlt giang cda 1 kg
tuabin hoi, MN/m? Céng thire Gia tri thyec H,, hai mdi
kJikg wH,, kddkg
i _
e . Uoy = fhg - Ugtop - Hege

Xilanh | 0% | 22.4 = 5,97 05l 0,99250 | 3093 308,980

cao ap
1-2° | 5,97 + 3.66 h2® = gy - Uy 0,92124 109 100,415

— [1]
23 13,25+1,93 | “n 7%z -08acr v ) gagga | g4y 7 120,237
o) - Uy toUgTop - U

Xitanh
trung 34 1,93+:09 Ung = Upg - U 0,74187 208 154 309
ap 4.5 | 0,9+ 0,47 g ® oy - g 0,72519 | 154 111,879
56 | 0,47 + 0,2 55 = fhes - Uis 068063 180 122,513
6.7 061(39884+ Ugr = gy - e - 2ucp | 0,63984 | 144 92,137

Xilanh 0,084 =
haap | 78 8024 U1 = gy - Uy 0,60358 | 178 107,437
Q0,024 + .

;’: 8-K | 000534 ok = Urg - Ug 057325 190 108,918
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Trong bing 8-7 ta thiy:
TH, = H, = 1614 kiikg vd TuH, = 1224025 ktiky
Ticu hao hai 1rén tuabhin:

W, ROO LG

So H M 1324,625.0.994.0.990

= 663,84 kefs (2390 ran/lt}
Su:it ticu hao hai cua tuabin:

D, _2390.10°
W, + W,  R2R21S

= 288 hulkWi

Cong sudt cia tuabin truyén dong bom cip:

K

D 8,p, 10T GTAR000MI34-069).10
n, - 0833

P =

= 28215 kW
(3 day hru Jugng nude cip;

D, = o, D, = 1.015.66384 = 673,8 kg/s (2426 g0/l

7. Tieu hao hoi va nudc

Can bing hoi va nude:
D, = D,, = o, D, = 0,07120.663,84 = 47,31 kg/s
D. = D, = 0D, = 0,07181.663,84 = 47,67 kyis
D, =a,D, = 0,10666.663,84 = 7081 kel
D, = &, = 0,06052.603,84 = 40,18 kefs
D, = Dy, = a,D, = 0.01668.663,84 = | 1.7 Leis

D.=a:D. = 0,04456.663,84 = 29 58 kyiy
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D = a,:D. = 0,02906.663,84 = 25,93 Ly«

D.; =g, D = 0005566383 =205 Luly

D, = a,D, = 0,03019.662,84 = 26,068 kyiv

D., = o, . = 0,02542.663 84 = 1687 Lgis

Di=aD =0.01427.663,84 =947 Ly/s

D = oD = 00005663 .84 = 0,323 foly

- = a.D. = 0,62626.063,84 = 24,07 kuiv

Dy = @D, = 0,02986.663 84 = 1982 kgiv

D..=a,,D. =00051.662.84 =329 fe/s

D, = oy D= 0,0013.663.84 = .86 kgix

D, =a,D, =0,02033.663,84 = 20,13 kuiy

Dy = oy D, =0,57325.663,84 = 380,55 kgis (1370 1dwiin
+ Lirgng hoi vao bd qud nhidt trung gian:

D, = o,,D.=0,84853.663 84 = 563,29 Lg/x

+ Phu 1ii hai cha to:

D, =0a,D,= 101566384 = 6738 L' (2426 tanih)
+ Ticy hao hoi cho tuabin truyén dong hom cip:

D =oa,.D.=0.04614.663,84 = 30,78 ke/it (110,3 taniln
+ Titu hao nude bho sung:

D, =a.D.=0006.66384=1062 kuls

D' = a!D,=0,0015.6062.84 = 1,00 fy/x
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8. Cac chi tig@u ning lugng cua tuabin va hoi
Ticu hao toan bo cua tuabin:

Q['H = Dn(in - im—) + Dtg(i”tg - i‘tg)

663,84(3385,3 - 1025.,4) + 563,29(3542,7 - 2967)

17719534 LW (6379 GJ/ID
Tiéu hao nhiét cliia tuabin d¢ san xudl ra dién:

Q% = Qup - Qr - (D, - DM, - in) - DY - 140

1771954 - 17700 - (10,67 - 1H(1205,4 - 168,5) - 1,((440,17 - 168,5)

= 1743947 W
Ticu hao nhiét cho binh gia nhiét luGi:
Q; =D, {is -i'5) + D pli; - 175)
= 3,65(3040 - 280,7) + 3,39(2716 - 380,7y = 17700 kW
Tiéu hao nhi¢tl cho sinh hoat tai nhi may:
Qs 17700

Q" = 1 = - = 17650 kW (63,5 GI/h)
S (ks TKs) o (1004:41002)

Suidt tiéu hav nhiét cla tuabin dé san xudt ra di¢n:

_ v 3947
gl = Qe 1749 = 2,106
W, + Wy, 828215

Hi¢u sudt san xudl dién:
N
rl ¥ 1 2’[()6

9k

=0,4748

Tiéu hao nhiét coa 10 hoi:
f . s LI LG
Qqn = an(lqn - lnc) + Dlg( I|g - ]13 )

= 0673, 8(3384,8 - 1025,4) + 563,29(3554.5 - 2958.})



Q,, = 1804313 k1 (6496 GJiln)

& day:
Pia =250 MN/nr 1, = 565°C, pll/pll" = 36733

i LS 1OV
va e = ———
‘[,Hn' 545

g
Hi¢u suflt tdi nhiét:

N = Qon _ 09821

Qqn

Ti¢u hao nhiét ctta mdy:

Q.. 04.313
Q= —— = L804I hs0609 1w (7022 G
N (1,925

Ny - hig¢w sudt tho cia 10 hoi
Hi¢u suat (tho) cua todn nha mdy:

W. + W 298715
iy = et W BIRZIS g 4o
| Q.. 1950.609

Hay {a:

1h

N = MuuNeNey = L4674.0,9821.0,925 = 30,4246
o day:

np= et Wi B82IS G 46y
" Q. 1771954

Ny - hign sudt dién tuy¢tl dai cia tuabin,
Sudt ticu hao nhi¢t ctia Khai:

1 ]
New 04240

Qav = = 2,333 (8742 LW
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Hicu st tinh cua nha may:

Aoy = Moy {1 - B = 04240000 - 0,03) =041 18
{vA1 he 5o e dang E, o= 0,03)
Sudt tidu hao nhicén lidu ticu chudn:

2402 342
b= = o = 82,86 MY
nl, o 04118

hav b, = 600 ¢/ LWh

§8-6. THi DU TINH TOAN SO DO NHIET NGUYEN LY CUA TRUNG TAM
NHIET BIEN

Tinh so dé nguyen Iy cua trung tdm nhi¢t dign cip nhi¢t cho cong
nghicp va sinh hoat v&u tuabin Towr 0T - 135 - 1300 Cong suil dinh muc
L35 AW v (hong s6 hal mat 12,75 MNe, S65°C. Cong suil cue dai cia
tuabin [i 165 A

Tuabin ¢d 1 cta trich hoi cho sin xudt & thong so 1,47 £ 03 MN/are,
A an hroidle & ¢hE dd dinh mac va hai cia teich cdp nhiét visi phu tii nhict
128 MW & che do tinh todn, wong dng véi nhict do khong khi ngoai 1rdi
- 5°C. gidi han didu chinh cua trich (rén 1a 0,0588 + 0,245 MN/m-, cira
trich dwdi 0,0392 + 0118 MN/nr.

Tuabin [TT - 135 - 130 ¢ hat xilanh, duge tinh todn vai Tuu luong hai

cuc dai 760 rdnieio,
Cong sudt tuabin o che do ngung hoi B 120 A7V,

Luu [ugng hat viio binh ngung & ¢hé d0 ndy 13 320 dndhi. Cia trich cho
cong nghigp duge Tay & 1ang cudi cua xilanh cao dp cua tuabin, Hoi di pia
nhi¢t nude mang [y W cra teich xilanh ha dp. Ngodi ra, trong binh ngung
tuabin con dat binh gia nhict so b d¢ gia nhi¢l s bd nude mang tré v,

Nhi¢t do nirde ¢dp viwo 10 & ché do dinh mde chon hang 232°C. Nude
ngung chinh duge gia nhigr lién G¢p trong phian 1am lanh cjecta chinh
tuabin., cjecty hap chen, trong binh gia nhict hai chén, rong 4 binh gia
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nhict ha ap GNHA, trong binh kho khi 0.6 M A pe va rong 3 binh gia nhigl
cao ap. Hoi vio cde phdn gia nhict ndy duge Tdy e 3 cua trich dicu chinh
vi 4 cra trich khong dicu chinh & (uabin (hinh 3-9).

1135130

i
;

A

L sy,

S ————

Dgn-b.l GANHA
Hinh 8-9. So d6 nguyén Iy trung tdm dién tuabin 11T - 135 - 130

LH - b hoi; PL - binh phan ly nuée x4 16; TD - binh tin dung nudc xa cla
PL. XLH - hé théng xU Iy nude hed hoc; GNBX - gia nhiét nuéc bd sung;
KKP - binh khi khi phu (kht? khi nude ba sung); mT - gia nhiét mang trén;
mD - gia ntwét mang dudi; LNN - [6 nudc ndng; LC - binh [am lanh ho
chén: LE - binh 1am lanh chén cudi, 1am lanh ejecta.

Hai vio gia nhigt cao dp 1, 2 1y tir xitanh cao dp, hoi vao GNCA 3 vd
vito khit khi 1dy tir cira trich hoi diéu chinh cadp hai cho coog nghip tren
xilanh cao dp. GNHA s& 4 va § Jdy tir cua trich khong dicu chinh trén
xitanh ha 4p vie GNHA 58 6 vi 7 duge 18y 1ir ctra trich ¢dp nhict dicu chinh.

GNCA s& 1 vd 2 ¢d phin lam lanh nude dong. B¢ gia nhigt trong
GNCA liy tir 3.5 d¢n 4'C. Trong GNHA tir 5,1 d¢n 5.47C.

Nirde dong ty ddn cip Hien 1iép 1r GNHA sa | ve s6 3. Tir GNCA s 3,
nirde done W dén vé binh khir khi. Nude dong tir GNHA sO 4 ddn vé SO S
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vit sau d6 ve S0 60 Tir day disge bom bum {en didm hon hgp HHI nam trén
dudmg nude ngung chinh gita GNCA 5 va GNHA 6. Tir GNHA s8 7 nude
dong i don ve binh ngung. Nude dong t&r phin tam lanh ¢jecto coing duge
don vé binh ngung.

Nurde ngimy tir gia nhiét mang trén va gia nhiét mang dudi mT v mD
trong ng duge bum dua len diém hén hop HH I va HH?2.

Bom nude mang duoe ba el 2 bom. Bom nude mang s& 1 BM 1 duge ba
tri trude binh gia nhi¢t mang. Bom nudc mang s6 2 BM2 sau gia nhiét
mang, trieGe 16 dun nuede ndng (LNN - sir dung Khi yéu cdu gia nhi¢t nude
mang 1&n dén 150°C).

Mot dic tinh quan trong ca tuabin IT la phai luon luon ddm bio gia
nhict va khir khi cho nude bo sune bl (6n that nude ngung & (rong v ngodi
nhit mdy. D¢ ddm bao yéu cdu nay, trong s d6 nhiét tuabin ITT - 135 - 130
¢ b tri cwra trich ¢dp nhidt trén dé gia nhigt cho nude bo sung va khir khi
s bd 0,12 MN/m-,

Hot chén tlr tuabin duge dua vé GNCA s6 3 va binh lam lunh hui chén
LC. Hoi 1ir chén van STOP duge dua vé binh khit khi nude cdp.

Trinh tu tinh toan va cdc s& liéu cho trude

Budc dau tién cua viée tinh todn so do nguyln 1y cia trung Llam nhi¢t
di¢n sit dung tuabin cip nhict (2 thidt lap phuong trinh can bing nhiét cho
nude mang, xac dinh tiéu hao hoi cho ching dya trén co s& dé thi phu tai
nhic¢t cta tuabin va d6 thi nhi¢t do cia nude mang (hinh 8-10). Ap sudt hai
¢ cra trich tuabin duoc thict Hp xudt phat tlr yéu cdu cila ho ticu thy rhi¢t
trén o 5 do thi nhi¢t do nude mang.,

Ticp theo 1a thict lap cdc phwong trinh cin bing nhi¢t binh GNCA,
binh khir khi va binh GNHA.

Khi tinh todn so d6 nguyén 1§ cia tuasbin ciip nhi¢t, thudng ngudi ta
cho trrde tiéu hao hai trén tuabin, thong s6 cdn 1im 1a cong sudt dién cua
tuabin, cdc chi ticu kinh 1€ nhiéi cla tuabin vi cia trung tim nhiét dién.

Lugng hai teich & ctra trich cho cong nghi¢p:

Den = 84 kyg/x
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Dua trén do thi phu i

nhi¢t, nhi¢t do nwede mang va

he so vy, = 0,6 (hinh 8-10). ks

Gy b ) @
a0 ;G , ’ G, {250
Phy 1dai cho sinh hoat (sdy, st T b
i s RN 7
SUd) O b, = - 5°C 14 Q, = 128 so0t /200 @, 200
. - . L r
MW, entanpi nude mang i), = we} | 19 tym.—1/50
’ i L~ Tt
. } 200 1708
415,6 kilkg, i = 1492 kilke. = - s T I
. . .o 100 r“::::_-__ﬁ_ﬁ:—ilf':::‘“’
Phy tii hai cia 10 hoi D, = B s aa a1,
: 0 ' 28 P
208 kgis. Tién hao hui 1rén YIS 0 *5 ¢ -§ g <15 - -2 %

tuabin sau kKhi trir di [,5% do ro Hinh 8-10. D5 thi Iy Iuong va

11 nhdn duge gid trj D, = 204 9 nhiét dé nudc dong.
keiv, D,. = 211,1 Auls. Liong @S“

TN . - 51 — ‘l
hoi L,h.(,n chon D, ()‘_(J.]_ D *kg \{\‘1 55°C
34 kg/s. Qud trinh lam viée cila i 0 562
333

dong hai phit hgp vai tinh todn
nha c¢h¢ 1ao duge chi ra trén
hinh 8-11.

Cac $0 licu vé thong s0 hoi
va nude & tuabin O cac phin
lam lanh nude dong duge thict
lap < bing 8-8 va 8-9. Gia t(ri
hi¢u sudt trong tuong dGi a

phin chay tuabin chi ra (rén
hang 8-10. Thong s¢ hai va
nude trong thict bi phan 1y
nude xa 1o trén bang 8-11.

TUr phuong trinh can bang
nhi¢l phan ly nude xa [0, ngud

ta xdc dinh duge lugng hoi 000”"
thodl ra 1ir binh phan ty: 7;(/
. . kJ/kg K
pf = LTl 0 Hinh 8-11. Qua trinh 1am viéc clia dong hoi
b ity * trong tuabin 11T - 135 - 130 trén d8 thi i-s.

NI \
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G iy 1, = 0,98 - h¢ s0 tinh don ton thiit nhict & binh phan Iy nufe N
Tir day tim dugc:

‘ t,‘“‘ i .
HO00,3.98 = 6070 o | _ ) 39 prs
27556 - 6670

Luong nude xd ra khoi binh phin 1y nude xa 1o

D', =D, - DL=23,1-132=178kg's
Bang 8-8
| Thiét bj trao _ | - ,—
 dinhier 1C |l kikg L .°C D sakikg | o
| Lam lanh dong : ‘ -
| ONCA Y | 2198 9421 ’ 100 | 404 76,5
Lam tanh dong . '
' GNCA 2 194,8 829.3 ‘ 10,0 1 36,6 75.9

Can bdaag nhict cia thict bi gia nhict mang
Thong sd hoi v nude cha thiét bi gia nhi¢t mang duge dan ra tren
hitng 8-12.

(3 ¢hd do tinh odn, hru lugng nude mang bang:

_ 107 _
PR TR . L AP

" 41561492

HE b
Cin bing nhi¢t cua binh gia nhidt mang dudi:
!

h - o
Gy = Gty —

lJ‘.I :
e

i

DY, 2164 = 480.165. ——
’ 0,995

- Tir dav:

DY o= 369 kely.

i
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Bang 8-10

Iy i it . Hiéu sust |
222; Kr?péng épz t;r?g ISLIL:Jéng 222; Ktloéng ép2 trorig; tL{dng
tuabin suat, MN/m dsi cua phéan tuabin sudt, MN/m d?l cua

chay phan chay
0-1 12,0 - 3,39 79,5 4-5 0,49 - 0,26 82,3
1-2 3,39 + 2,145 81,2 5-6 0,261 - 0,128 811
2-3 2,145 = 1,27 53,8 6-7 0,128 - 0048 80.8
3-4 , 1,245 + 0,49 82,6 7-K 0.048 + (0,0034 4]
Bang 8-11
Théng s6 hai va nudc
Thong so Aﬁﬁ;’j; Nhi&t db, °C | Entanpi, kJskg

; Luong nude xa to hai D, 14,7 340.6 1600.4
Hai tis binh phan ly D, 0,588 1581 27556
Nudc xa ti binh phan ly D', 0,588 158,1 j 567.,0

Bang 8-12

Théng s8, chitiéu Gia nt;ifétﬂmang Gia nl't}rig;mang
Hai nong
Ap suat hai § clra trich, MN/m? 0,048 0,128
Ap sudt hoi & thit bi gia nhigt p, MAN/mM? 0.0418 0,104
Nhiét do, °C 82 108
Lugng nhiét tod ra, kJkg 2164 i 2188
Nudc ngung tir hoi néng
Nhiét dé hdi bao hoa, °C 76 8 101,0
Entanpt hai bao hoa, kJ/kg 3220 4220
Nude mang
Nhiét dé& nuéc dau vao, °C 35,4 74,9
Entanpi nudc d8u vao, kJ/kg 149,2 314,2
Nhiét dé nudc dau ra, °C 74,9 99.0
Entanpi nudc déu ra, kJ/kg 314,2 415,0
B gia nhiét thidu trong:
Binh gia nhiét ¢,°C 1.9 2.0
Binh gia nhiét §, kJ/kg 7.8 6.4
D& ham nudc trong binh gia nhiét, kWkg 165 101.4
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Can bang nhi¢t cua hinh gia nhi¢t mang (rén:

DLy -4y = Gt

PRI
M
D! .. 2188 = 480.101.4. !
0,993
Tir day: DYoo= 223 Lgls

+ Thiét by wia whict héi nhic
Thict bi gia nthi¢t cao dqp v thict bi cdp nude:
Binh gia nhi¢t cao dp so 1:

' ]
D;(_q: + Ll!): ]_) ‘[” _—

ngt | L
Ny

Ny = Dicu sudt gia nhidt cao dp ¢ 1 =0,9951,

!
D21I62 + 76,60 =211,1.110.2.
0995
Tir day: D, = {045 keis
Bindt gia nliéy cao dp 5652
. il N n ]
DAg: + q3Y+ Dyq- =D, 1) -—
L P

DA21T77 + 7590 + 10451128 =211.1.109. l

0,995

Tir day: D, =972 kyls
Do gia nliét cho nudce trong bom cdp

Cong doan nén doun nhi¢t trong bom:

h, = 10°8(p} - pH

L0001 1.(17,5 - 0,60 = 18,6 &Slky
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Hiéu sudt bom:
Ne = NNy
O day: N’y - ton thit co va cde 1on thill kKhde trong bom (trong phin
chay cua bom).
Cong nén doun nhidl 1rong bom vit do gia nhi¢t cho nude <) :

h Ha 18*6

h , = 'E‘II. =
T T, 08

= 23 kJiky

Entanpi clia nude sau bom cip:

{

= g + 1 = 0670+ 22,0 = 6900 kf/ky
Bink gia nhiét cuao dp so' 3
!

TN
Mpa

D.“-.q_w + Do + (D, + D.‘)qi:il b

il

ne

D:(2179,7 + 1,16).2460 + (10,45 +9,72).36 = 2| [,l.l()2,?.-—l-—~

0,995
D, =85 kg/s
Bindy khr khi wieée cap
Phuong trinh ¢an bang vt chal binh khi khi:
bBong awde ngung chinh vae khir khi:
Dk = Do - (D + D+ Do+ D) - Dy - DI 4D, - D)

g day:
- Ticu'hao hai cho ¢jecto: D, = 1 Ayls

- Tiéu hao hoi cho chén cudi tuabin: DS = 0.5 ky/s

- Ticu hao hot cho chen van STOP DY = (0 Lyis
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D™ =200,1 - (10,45 + 9,72+ 8.5+ 1,16) - Dy - 1 + 1,5 - 1,32
D = 180,45 - Dy,
Cin bang nhi¢t binh khit khi nude cip:
Dixis + (D) + D+ Dy + D) iy + D70 + DN i+ DL

: . ]
= (Dnc I'?(K + Dch.:l [\'K)
Nxk

Thay gid 1ri DE* vio phuong trinh va thay s0 citc dai hrgng da biét, ta

e

Dy 2973 + 29 837933 + 1,0.3477(180,45 - D )603,1 +

+ 1,32.2755,6 =(211,1.677 + 1,5.2755,06)

(0,955
T day Dy = 2,74 &g/~ va tir phuung trinh cin biing vat chit, xdc dinh
duge Tugng nude ngung chinh vio binh khir Khi nude cdp:
D" = 180,45 - 2,74 = 177,71 kgis
Binle gia nhiét va kive khi micoe bo sung
Phuong (rinh can bang vat chit binh khir khi nudc ngung quay trd vé

viLnudc bd sung (hinh 8-9).

D = Dy + D+ DI+ DO

anby il .

DII

gntay

=(D-D)+D +D

oh

Can bang nhi¢t binh [am lanh nude x4 binh phan ly nude xa 1o:

l
D' gn = Dyt

By Fan-s
T

o day:
Yoo = A0 gia nhi¢t cho nude cua hoi & binh tan dung nhiét nude xi

binh phan 1y nude x4, Lk
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Tenn = A0 hdm nudie f binh tin dung nhi¢t nude xi binh phan [
nude xi, Aky

Quny =1 -1, = 667,0 - 187.0 = 500 kJike

LL78.500 = 46, 88.1,, .. -
995
Tir day: Tens = 19,0 &dlkg

Sau Khi duge gia nhict & trong binh tan dung shict nude xa, nude hé
sung qua xir Iy hod r6i dwa vao binh gia nhict nude xic 1y hod. Can hing
nhi¢t binh gia nhi¢t nude xir 1§ hoa:

t
-l .

e

h
D, .y, =DyT

by

3 AAY: Ty = (g = Vawsn) = 417,6 - 140 = 277.6 kS iky,
Nudce ngung quay vé tir h¢ cong nghiép = 05D,

DY = 0,5D =420 kliky

Dy, = 42,0 + 1,78 + 3,1 = 46,88 kuis

I
0,995

Dy, ¢, -2172,7 = 46,88.277,6.

Tir day ta c6 lugng hoi vie binh gia nhidt nude bo sung:
Dl b = 6,0 kyfx
Nhur viy:
DL = Dige + 6.0+ 46,88 +42.0= DL, + 94.88 ky/s
& day: Dy - lugng hoi néng vao khir khi nude bo sung.

Can biing nhi¢t binh khit Khi nude ba sung:

i

I - y =l i3 sl sn

Digple = Dy n iy + 0500000 + D, P m = DR IR .
-
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DL . % - luw lugng vicentanpi cha nude ra khoi binh khde khi nude bo

sung.

Dy 2610 + 6,0.437.3 + 42,0.377 + 46,88.417,6 =

i
={D"%, ., .94 88).437.3, —
P 0,995

Tir day rdt ra Iugng hoi vae binh Khit khi nude bo sung:
Dher = 1.6 kgls
Lugng nirde ra khoi khie khi nude ho sung:
DY =420 + 4688 + 6.0 + 1,6 =96.48 kgiy
Cum binh gia nhiét ha dp
i nhiét D dp xo'd

D,q, = DR .1 —

D,.2178,4 = I"a"J’,'a'l.‘JR,il.L
0,995

Tir day it ra: D, = 7,66 kg/s.
Bindy gia nhiér ha dp s’ 5 va diém hén hop 11
Phireing trinh can biang nhi¢t cho khéi:

Dig+ Dii'y + DL i + (D4 Do+ D)L+ D, 0, + DL =

= DRI+ (D, + DI
a diy:

D;l = L):,:K _(_D4+ D5+ Dﬂ+ D-.nl'+ Di):

H

177,71 - 7,66 - (Dy + D) - 22.2 - 96.48

1

SE72- (D + DY)



D:. 2708 + 7,60.623.0 + 96,48.437,2 + (7,66 + D, + D,)437,2 +
+ 22,3420 + (54,27 - D, - D470 =

= [177,71.509.7 + (7,66 + D526, | 1
(1,995

2199,4D; + 194D, = 13720 (a)
Binh gia nhiér hy dp s6°6 va diém hén hop (1112
Phuong trinh can bing nhi¢t cho khai (ca binh gia nhidt ha dp s6 6 va
diém hén hgp HH2).
Df.\ir; '!_ (DJ + DS}i‘S + D|r1I1i1|1]'J + Dl“l il‘l =
4 in -
= [Dkr.}f, + (D4 + D~ + Dn)i {.]__
I]h
Di- =Dy, - D, =5127-D, -, - 30,9

I

Dy = 14,37 - (D + D)

B,.2610 + (7,66 + D}526,1 + 36,9.322 + (14,37 - D, - D)308.2 =

l
=[(51.27 - D, - D).417,6 + (7,66 + D; + D).437 3] ——

0,995
196,4D, + 2280,3D, = 4400 . (b
Giai dong thoi hai phuong trinh (a) va (b), ta duoe:
D, =623 Lg/s, D, = 1,39 Lels
Dy, = 51,27 - 7,62 = 42,65 Lyl
Dy = 1437 - 7,62 = 6,75 Lpix
Phuong trinh can bang nhiét diém hén hop HH{:
Dioin + D% + (Dy+ Do+ DI+ Dty = DX -n—l—
il

43,65.417,6 +96,48.437.3 + (7,66 + 6,23 + 1,39).437.2 +

z
+22,3.422 = 177.71.0",, . ——
0,995
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i =427 klker T, = 9.4 klkg

Phuong trinh can bing nhi¢t diém hén hgp HH2:

]
- .y ] - S
Dyt + Dowd'un = Dyalja -

Thiaz

1

6,75.308,3 + 36,9222 = 43 65,0 ———
(0,995

Iz -

P05 = 321 kdikgs Ty = 12,7 kiikg

Giu nhict g dp 567

1
D.g: = D5 15—

Nk

D, 2158.6 = 6,75.78,0.

0,995

Tir diy:

D, = 0,25 kg/sy 15 = "7 - 0",
G day:
1"} - entanpi nude ngung chinh ra khaoi binh gia nhi¢t ha dp s6 7;

i"%, o - entanpi nude ngung chinh ra khoi binh gia nhi¢t hoi chen,
"5 a0 = 230 kMg (duge dat tnide).

Gia nhict hoi chén, lam Laah hai chén v cjecte
Phuong trinh can bing vat chit ( binh nguwng.
Dong nude ngung:

DK = D'\? - DT - Duh - D\' - D‘:h

Dy = 6,75 -0.25 - 1,94 - 1,0 - 0,5 = 3,00 kgiv
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b xie dinh lugng nude i tudn hoan & sau binh Lim Fanh hoi chen vag
crtanpi cho trude bing 230 &ffkg =i .

Phuong trinh cin bing cha binh lam lunh hai chén LC, Jam lanh cjectay
vl tunh chén LE:

. {
Dn..uqcn v + Dth'q(‘h = {\DK‘-' + Dllz]_——'
r]h

Do = Uk - 1, = 2755,6 - 223,0 = 2532,6 ki/ky

Qo = 2200 £diky

Tae = 10 - i = 230 - 1HL6 = 1194 &fiky
1,5.2532,6 + 1,94.2200 = (6.75 + D)1 194 ~e
0,995

D, =604 ky/y
(D), - Irgng nurde i tudn hoan dite bom ngung).
T day tim duge boi 86 thi tudn hoin m,:

no= DutDo 6815 _
th DK? - 6’?5 ’

Can bang nhiét hoi chén:

. |
Dcllqch = (DK? + DLJu)tuh B

h

1,94.2200 = (6,75 + 60,41, o
(0,995

Tor = 63,1 Edliky

Can hang nhic¢t binh 1lam lanh cjecto viv chin cudi:

. i
DL‘h \'('lt'll e = (DI\? + D:..‘l)rcll [
L

296



1.5.0532.6 = 68.15.7,, . —
0,995

T, =356 LMk

Ceinr bang i tnahin
D, = 1045 Lois; D, =972 kaix
D% = Dy + Doy + Do = 8.5 + 2.74 + 84.0 = 9524 kuls
D, =706 4w D, =622 ki
D.* =D, + Dy + D,y + D,
= 139+ 1.6 4 6.0+ 22,3 = 2}.29 kuis

D-* = Do+ D, = 0.25 + 36,9 = 37,15 Loy

m

14
<
i

197.74 koiv: D, T = Dox + Doy, = 3.1 fuiy

&

DY = L0 fis

Dy =Db.-D,Z-DY"-ED,

=2049 - 31 - 1.0- 197,74 =306 ke/s = Dy

M
trong dd:
L, - lugng nude ngung chinh tinh theo dudng hei;
D - hrvmyg nude ngung chinh tinh theo duong nuade.

Can bang hat v nude ngung theo duding hoi v dudmng nude trimg nhau

viti do chinh xie cao.
Cic dong hoi chinh:
Dy o= 208 ke/s (750 ragndd); D= 2049 Lels (TR0 1aniyio):
D. o= 840 kgew (00 tdnin: D= 306 Ly/s (11 rdnif,

D, = 223 Lein (RO2 ndnding D, = 369 Lais (YR30 6 i,
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Can bang nang higng tnabin

Xde dinh ¢ong sudt phan chiy coa tuabin thing 8-12) v i ¢ sidc
dinh duge cong swil 10ng cia no,

Cong suit dien cua tuabin:

W, =W, = W.008 = [36.5 M

Bang 8-13
—----Phén L Luong hhdl qua phan chdy tuabin

chay Stg?a:ﬁ\;gv - . Gia tr bang | | :

tuabin : Ky hiéu 56, kg/s H', kJrkg | W, MW
0-1 12.0 - 3,39 ' Dy - 5;3 SDLETP L 202,74 329 0 66,60 |
12| 3392145 D,, - D, 192,29 ' 980 . 1885 |
2-3 | 2,145 = 1,27 D, - D. 182,57 © 1100 - 20.10
3-4 1,245 + 0,49 D.,-D," - D.. 8539 . 171.0 14,60
4-5 | 0,49+ 0,261 | ., - D, 77,73 94,0 730 |
56 |0261+0,128 Das - Ds 745 980 . 7,01
6-7 | 0,128 + 0,048 Dss - Og” 4021 | 1240 | 499 |
7-K (0,048 + 0,0034 De; - D5 3,06 | 0.0 0,00 .

Cac chi tién ndng lieonyg cia tuabin va tring dne nhiér di¢n
Ticu hao nhic¢t 10an bo (rén tuabin:

Q= Duio - 1,0 = 204,9(3521 - 1011,9)

5140 MW (18500 G

Ticu hao nhi¢t cho hg cong nghiép:

Qv = Diin - D0 - (D - D0

Qo =84.0.2973 - 42 0.377.0 - 420,140

22832 MW = 823 (ki

Ticu hao nhidt cho sinh hoat:
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28 )
Qi = Qar - = 128.5 MW (462 G
n, (.995

Ticu hao nhigt toan b cho hd ticu the bén ngoid:
Qo s = Qi +Qy = 22832 + 1285
= 35682 MW (1285 GJin
Ticu hao nhict d¢ san xudt ra di¢n ¢ha tuabin:

Qli::i = QI ([ D“.'\(irf‘_\ - i'm') N {Duh + Drh)(inc - il-__','.l-l*-\] - Q-.”\-.‘-]I!

Q.

i

S14.0 - 132(27535,6 - 10119y - (3,0 + 17810119 - 140) -
- 356,82 = 150,62 MWV (341.0 G
Hidu sudt sdn xudt ra dién cua tuabin:

1365
M= 5000

= 0,905
Suit 1iéu hao nhi¢t dé sdn xuat ra dién:

; 1 )
qty = —— = 1,105 hay 3980 kJ7kWh
N1
Cde chi tidw ndng lwong ciia trieng Lam aliét dién

Bing 8- 14 dian ra (thong s& hai mdi 1O hoi.

Bang 8-14
| Théng 8 hoi | Giatri cta théng s8 hai \
I Ap suat cla 16 hoi p y, MN/m? 13.8 —l
| Nhiét d6 cla lo hai iy, °C 570.0
| Entanpi cta 16 hoi i, kJkg 3525,0

Phu i nhict coa 10 haei;

QI = Dl_il(il.li - im) + D\(.i\ - im]
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Q= 208003525 - 10T1.9) + 2 1016004 - 1011.9)
= 5248 MW (1890 (7.1
Hi¢u sudt tai nhic¢t cua ong din:

Q. 5140

— = = (1,98
Q. 5248

l]ln: =

HiCu suit sin xudl ra dign caa trung tan nhi¢t dien:
Nt = 0 enam g = 0905098092 = 0,816

Hi¢u sudt sin auat nhict (cung ¢ip cho cong nghicp va sinh hoat cia
trung tim nhiée dicnd:

N =L = 0.995.0.98.0,92 = (0,896

Sudl ticu hao nhicn ligu ticu chuan d¢ san xudt dicn:

123

b, = —
n,

= 1510 etk

Sudt ti¢u hao nhién ligu ti¢u chuin dé san xudl nhigt:

34, ‘
b= 2 AR, 1 kgiGF

te |
n.

§8-7. SO DO NHIET CHI TIET CUA NHA MAY NHIET DIEN

Khae voi o do nhigt nguyen Iy, trong sa dé nhidt chi tict, ngudi 1a dira
vae L cacde thict bi chinlh va phy. cdce thiét b lam vice vi du phong, he

thong duwing ang hoi nuede, diu ..

S do nhigt chi GE duge thict 1p rén e sét elia viee chon lua cde (hidt
bi trong nhid mdy nhi¢t di¢n. Trén hin v& sor d8 nhiét chi 4 cho thily v
Load, xa lugng (hict bi, vé phuong phip ndi chiing, v& logi va sur phan b cde
phan tr trong nhi midy nhict dign. Ngodi ra bin v& so dé nhict chi Gt con
kem theo bin thuyeUminh eiac sd licu ¢ Joai, 56 lugng v dac tinh kT thuat
co hian cua thict by,
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Chinh vi vay, su do nhict chi uds die trung cho mate do hoan thicen vé
mal Ky thudt coa nhi may nhict dien. cho 30 Kinh ¢ nhict va do tin cdy cua

ndL dac trung cho chd 6 Tam vide coa nhid may.

N oy nhict dign khong Khaio Tien hé ngang duge e tao 1 mat 5o
ey khae foai, hop 19 hon e e mob Toal 16 may ¢o mal hin vE ricng.
Trong cice <o dd nhict ehi GEUTieng nin can o chi dan chung dai v& 1 ea
cac dudng ong dan lien quan trong nha mdy nhict dien. Dudmg ong din heai,
din nuwoe b sung. nude xi 16 hod, dian hot chen tuahin, dutmg dan hoi.

nude cho Kha khi, dan hai cho tuabin truyén dong bom cip L.

Por vt nhd may nhict dicn ¢du tao 1 cic Khot nang lugne cing loai.
s JO nhict chi Gt duoe the hidn dot var 1 Khal nhoang trén d6 vin phal 6

chi ddn chung cho cde dirdmg dan 1ien quan @ia cdac kKhai.

Tam Lo d6i van nha mdy nhict dien gdm nhicu Khoi khae nhau, hop 1y
hom cd [ mat s dd nhier ehi GEt chung cho todin nha mdy va eo them mol

sO s dd don glin hod khidc.
S dd nhiet chi Ut thuding dua vao cdc Thict bi vi dudmg éng din sau:
+ Thict bt tuabin: tuabin hoi, hinh ngung, médy phat.

+ Lo hai: bo ham nude, he thong sinh hoi, ho qud nhict, thict bi phian
ly hoi, bom tuidn hoidn (ndu ¢o) L.

+ Thi€t bi trao d61 nhi¢t: binh gia nhi¢t hdi nhict va gia nhi¢t L,
thict b1 bac hoi viosinh hoi, Binh Kh khis thict bi gia nhigt phu. binh {im

Laniy hot chén v ejecto, [m lanh dde b khi

+ Bom: bam cap. bom ngung. ham mede [aim mat, bom nede tuan hodn,
bom nude dong, bam tang dp ..

+ Tuabin trayen déng: truyen dong bom cip, quat gido ...
+ LO nude nodng cao didm (v trung tam - nhidt dicn).
+ Thimng chita: chita nude bo sung. nude dong, ninde xi.

+ Thidt by xur 1y nude bo sung. nude ngung tuabin.
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+ Ong din: ong ddn hai nwde W 1o ot 1% wabin nude Ccp v nuae
ngimg. cic dng din phy phu: dng din nede dong, Gng din nude bd sung,

nude lamomadt binb ngung. dng ddn ddu. ddn khi v Bam lanh Khong khi ...

DO v sa da nhiét chi G ctia trung m nhicl dicn ¢on dua vao ony
dian hed vi nude ndng cdp cho ho ticu thy ben ngoat, cie dutmg ong nude
ngimg quiay (e v nhin méy.

+ Cac thi¢t b khan dong: thict bl gidm on giam dp nhanh BPOY. hicl
bi wtam on dp POY, binh gidn nd. bom tudn hoin, dudneg one din v cie
F [ b= <
phan fur trone dnyp.

+ Cac phin to thict bi Khic: cic (hi¢l bt do mite, thidt bi dié¢u chinh,
tict M bio ve, thiet bi et e .

Trong ban v so do nhicr chi 8 rén cée dudng dng dan chinh con

chi v dudng binh ngoii, be diy cla ong.

Hinh S~12 vi 8413 @it thidu hai vi dy vé sa do nhict ¢hi 1é edia nhi

may sthict dicn tuabin ngung hoi v trung (am nhict dien.
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Chdt thich hinh 8-12.

1 10 hoi 11-59; 2. tuabin hot LMZ K300-240; 2. binh ngung; 4 may phat; 5. may kich thich,
6. thiét bi Iam mat khi; 7-10. cac binh gia nhiét ha ap; 11-13. cac¢ binh gia nhiét cac ap:
14, lam lanh hot chén: 15, 16. binh gia nhiét mang chinh va cao ddm: 17. binh lam tanh
nude dong; 18-19. bom ngung cdp ! va cép (1, 20. bom nudc dong cla cac binh gia nhiét ha
ap; 21. bom cdp dién; 22. bom céip nudc bing tuabin hoi: 23. bom clia ejectd nudce phun;
24, 25; 28 efectd nudc phun clia hé thdng nue tusin hoan va hat hoi chén; 27. binh gian nd
hai gia nhigt ha ap; 28. thing chia nude 13m lanh may phat; 28. bom nude lam mat khi
30, 31 - thung 1am Janh nudc cho binh lam mat khi; 32 ejecto nude cla hé théng fam lanh
may phat; 33, 34. 35. cft khir khi, thung chlra nuéc khi khi va thigt bi 1am lanh hot thoat clia
binh khirkhi ap fuc 0.69 MNP, 36 POY (bd gidm 6n giam ap); 37. POY hé théng qua nhiét
trung gian hoi 150 tan/gics, 38. BPOY (b& gidm 6n gidm ap tac ddng nhanh cla hoi méiy;
39. thiét bi phan ly g3t trong: 40 binh phan li nudc xa 16; 41, 42 binh 1am mat dau va chat
1dng chiu nhiét; 43. thiét bi 1am lanh d4u cung ¢Ap déu cho may phat, 44 tuabin truyén ddng
bom cap, 45 binh dan nd: 46. bom tang ap: 47. thing chita nudc dong; 48. bam nudc dong:
49. binh gian nd; 50. calorife gia nhigt khong khi: 51. barm nudc 1am mat thiét bi trac di nhiét
dau va khi; 52. POY.

Chu thich hinh 8-13,

1.16 hai T11400; 2 tuabin | 1T-135/165-130/15; 3. tuabin hoi T-175/210/130; 4. tuabin hai P-
100-130/15; 5. may phat; 6. binh ngung; 7. thiét bi lam lanh ejectd chinh va ejecto khdi dong;
8, 9. lam lanh gia nhiét hoi chén; 10-13. cac gia nhiét ha ap; 14-16. cac gia nhiét cao ap;
17-18. cic binh gia nhiét IU8i dudi va trén; 21, bom rit nudc dong ha ap; 22. binh giagn ng;
23 bom cép dién, 24-25. thiing chia, ¢dt khir khi nude ngung 0,58 MAYm?: 26. bom nudc
ngung LIT va T, 27-28. bom nuéc mang cap | va cép 1), 29-30. bom rat nude dong cho gia
nhigt mang; 31-32. thung chla va cdt khir khi &p Iuc khi quyén 0,118 MA/M®; 33 gia nhiét
nudc bd sung; 34. 16 hai nude néng cao diém 1TBM-180; 35. khif khi chan khong, 36. ejects
hut binh khtr khi chan khdng, 37. bom chuyén tiép; 38. eiectd chinh binh ngung: 39-40. dng
gop hai chinh va phy; 41. 8ng gép nude XA lién tuc cdia 16 hdi; 42. bom chuyén tiép binh khir
khi khi quyén; 43. 8ng gop nudc cip cao ap; 44. 6ng gop Nudc dong; 45. éng gép nudc da
khif mudi; 46. 3ng gop nudc trung gian; 47. 8hg gop hai 0,59 MA/m?2 48. 8ng goép hdi ky
thuat 1,47 MN/m®, 49-50. 8ng gbp nudc mang di va vé; 51. POY khdi dong 16 13,7/1.47
MN/m®, 52, BPOY 13 7/1,47 MA/7%: 53 lam lanh hoi thoat binh khir khi; 54 chim dng ga
nhuét cho mang nhiét "dat trong”, 55. binh gidn nd xa lién tue.
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