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TRONG NHA MAY NHIET BIEN

Pham Van Tan!, Nguyén Birc Quyén?
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Tém tat: Nha may nhiét dién tuabin hoi str dung nhién liéu dét dé san xuét dién. Ching duoc
thiét ké dua trén bo thong sé dau vao nhat dinh, nhw: cé chét luong hoi tét, ¢ thong sé hoi dau
vao téi wu, ¢é du nuéc tudn hoan lam mét binh ngung véi nhiét dé nude dau vao thép, v.v. Nhung
khi van hanh thuc té, do nhiéu yéu té khac nhau ma cé nhiing ché do khéng cé duoc cac thong sé
déu vao tét nhwr & ché do thiét ké, cé thé la do nhiing rang budc han ché dat ra trong khi 13p dat va
¢6 nhiing yéu té khach quan do tuéi van hanh thiét bj ciing nhw c6 nhitng thay déi vé théng sé moi
triong. Nhikng diéu nay dédn dén suy gidm cong suét té may khi so sanh véi cung diéu kién déu
vao hay lam téng suét tiéu hao nhiét cda té tuabin. Sw thay déi xdu dé cén duoc ban luan va danh
gia khi xem xét dén nhitng thay déi vé thong sé van hanh. Bai bao nay trinh bay két qua khao sat,
do dac, thu thap thdng sé van hanh thyuc té cda té may nhiét dién dé danh gia dnh hudng cda nhiét
doé nuéc tudn hoan dau vao binh ngung téi hiéu suét nhiét va do dé dén suét tiéu hao nhiét cda so

db nhiét tuabin.

Tor khéa: chan khéng binh ngung, suét tiéu hao nhiét, nhiét d6 nwéc tuén hoan binh ngung,

hiéu suét nhiét, tuabin hoi.

KY HIEU:

- Lwu lwgng hoi; Phu tai hoi: D [kg/s]

- Lwu lwgng nwéc tuan hoan: W [kg/s, m3/h]

- Cong suét dién tho cua td may: Ne [MW]

- Ap suét hoi: p [bar, kPa]

- Hé sb truyén nhiét trong binh ngung: k [W/m2K]
- Téc d6 nwéc di trong 6ng binh ngwng c6 dudng
kinh ngoai 1a do: ¢ [m/s]

- Nhiét dé hoi hoac nuéc: t [°C]

- D6 ham nwéc qua binh ngwng: At = tr - tv [°C]

- D6 chénh nhiét d6 dau ra binh ngwng: 8t = ti - tr

|. DAT VAN BE

Trong van hanh nha may nhiét dién dét than noi
chung ciing nhw trong danh gia kha nang lam viéc
clia so' d6 nhiét t&6 may tuabin hoi, cac ché do thay
ddi théng sd nhiét ludn la mot van dé kho va phie
tap. V&i ché do thay doi nhiét d6 nwédc tuan hoan vao
lam mat binh ngwng cling vay. B&i vi né ¢6 lién quan
ché&t ché dén cac diéu kién truyén nhiét dién ra trong
binh ngwng va n6 cé anh hwéng kha nhay téi chi tiéu
kinh t&-ky thuat ctia so dd nhiét tuabin.

Binh ngung trong so d6 nhiét tuabin ho'i ¢ vai trd
rat quan trong. N6 nhan hoi thoat xudng tir tuabin dé
dién ra qué trinh truyén nhiét tir hoi d6 cho nwéc tuan

[°C]

- Boi s6 tuan hoan: m = W/Dx

- Entanpy cua hoi vao tuabin va cla hoi thoat trong
binh nguwng: io va ik [kJ/kg]

- Entanpy cla nwéc bao hda (nwédc ngwng) tai ap
suéat binh ngwng: i' [kJ/kg]

- Nhiét dung riéng khéi lwgng dang ap cia nuwéc
tuan hoan: cp [kJ/kgK]

- Chi sb trén chi thong sb tai ché do tinh toan thiét
ké, twong rng: tk

- CAc chi s6 duéi: v vao; r ra; i trong; o ngoai; k tai
binh nguwng.

hoan lam mat binh ngwng dwoc bom vao tr ngoai
méi trwdng, thwong 1a tw séng hodc bién. Trong binh
ngwng, hoi bao hoa 4m sé thai nhiét &n nguwng tu ctia
né cho nuwéc lam mat d& nguwng tu thanh nwéc
ngung. Qua trinh dién ra & ap suét kha thap hon so
véi ap suat khi quyén va do dé né cé do chan khéng
cao. Do chan khong nay dwoc duy tri & gia tri 6n dinh
tai cac diéu kién nhat dinh khac cting &n dinh. Ap suét
trong binh ngwng c6 thé duy tri dwoc cang thdp cang
bt xét & khia canh hiéu suét nhiét cta chu trinh
tuabin hoi. Cwdng do trao ddi nhiét trong binh ngung
manh hay yéu sé quyét dinh ap suét né duy tri dwoc
la th&p t&i dau. Qua trinh truyén nhiét nay do nhiéu
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yéu td quyét dinh khi xay ra sw ngung tu hoi. M6t
trong cac yéu t6 chinh theo khia canh thuc té khi van
hanh c6 thé ké dén do 1a: nhiét do nwdc tudn hoan
lam mat dau vao binh ngung; lvu lwong nwéc qua
binh ngwng, dé lot khi khdbng ngwng vao trong binh
ngwng va dé bam cau cla cac 6ng trao ddi nhiét
trong binh ngung.

Van dé dat ra trong thuc t& dbi véi cac td may
nhiét dién tuabin hoi hién nay la: v&i cac didu kién
thwe t& van hanh da thay déi hay & nhirng ché do
théng sb dau vao khong thé twong ddng nhuw thiét ké
ma hién tai td may phai chiu anh hwéng, tac dong dé
dang dan dén can c6 sy diéu chinh nhat dinh thé nao
t&i chi tiéu kinh té - k§ thuat hién tai cla té may.

ll. PHAN TiCH BAI TOAN VA PHUONG PHAP
LUAN

2.1 bat bai toan va phan tich

Trong thwc té van hanh té tuabin hoi tai ché do
tai khac dinh muc, khi thdng sbé nwéc tuan hoan
vao cé thay ddi, van dé dét ra 1a dwong gidn né hoi
trong tuabin sé dich chuyén va hiéu suét nhiét ctia
so do nhiét sé thay ddi t¢i dau, cac anh hwéng dé
t&i suat tiéu hao nhiét cla tuabin dén mirc ndo. Xét
tai mot ché d6 cong suét td may xac dinh Ne, khi
nhiét d6 nwédc 1am mat dau vao binh ngwng tv tang
lén khac ché do tinh toan thiét ké twong (rng, ap
suét binh ngwng duy tri dwoc la bao nhiéu trong
diéu kién gia s lwu lwong nwéc tuan hoan van dap
rng twong ng.

Khi ca lwu lwong nwéc tuan hoan dau vao ciing
khéng dap ng dwoc twong ng niva thi ap suét
trong binh nguwng c6 thé duy tri dwoc 1a & mirc nao.

Trong ca cac trudng hop d6, hiéu suét nhiét cia
so d6 nhiét tuabin va do dé suét tiéu hao nhiét cla
tuabin sé bj anh huwéng dén mdrc nao.

Suét phat tr d6 thi nhiét dd cha qua trinh truyén
nhiét khi ngung tu bén ngoai éng gitra hoi thoat
trong binh ngwng véi nwédc lam mat vao/ra di trong
éng, ta co:

=ty +At+8t=tr+5t (1)

Céc thyc nghiém trong van hanh va nhirng tinh
toan chuyén dung cta nhirng nha thiét ké, ché tao
binh ngwng cla tuabin hoi da chi ra réng [1]:

Khi nhiét dé nwéc tudn hoan vao binh ngung tv
tang cao hon ché dd thiét ké khdng qua nhiéu (d6
tang < 5 °C) thi sy thay dbi d6 ham nuéc At va do
chénh nhiét d& truyén nhiét &t 1a kha it. Khi do, c6
thé coi gan dung dwoc rang nhiét d6 nwédc tuan

hoan ra khdi binh ngwng tr cling tdng twong ng
v&i d) tang nhiét d§ nwdc vao. Nhiét dé hoii tk trong
binh ngwng do d6 ciing tang thém twong rng va
&p suét bao hoa clta hoi p« trong binh nguwng sé
tang theo nhiét d6 do.

Khi nhiét d6 nwéc tudn hoan vao binh ngung
tang nhiéu (d6 tang = 5 °C) thi khong thé bd qua
sy thay ddi vé cac diéu kién truyén nhiét khi nguwng
tu hoi. Néu van dadm béo twong ¢ng lwu lwong
nwédc lam mat dau vao thi van cé thé coi nhw do
ham nwéc khdng gidm dang ké trong khi d6 do6
chénh nhiét dé truyén nhiét lai gidm nhe. Mc do
giam nay con tuy thudc vao dd tdng hé sé truyén
nhiét ma chd yéu la do sw tdng hé sb trao déi nhiét
phia hoi do lwu lwgng hoi vao tuabin can thiét phai
tang thém dé bu phan thiét di vé nhiét giang hiru
ich trong tuabin.
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B = (c/do®?)
Hinh 1. Srphu thugc cda hé sé truyén nhiét k
trong binh ngwng vao ty s6 B tmg véi cac nhiét
dé nwérc lam méat vao khac nhau

Nhwng tbng hoa véi mét do tang manh vé nhiét
dd nwéc lam mat dau vao thi hai dd giam nhé vé
At va 5t déu khong du triét tieu, dan dén két cuc 1a
nhiét d& hoi duy tri dwoc trong binh ngwng t« van
tang dang ké. Diéu nay twong (ng véi 4p suét hoi
trong binh ngwng pk tang theo.

Trong trwdng hop khi khédng dap (rng du lwu
lwong nwéc tudn hoan nhw ché dd tinh toan thiét
ké thi viéc gidm manh vé& hé sé trao ddi nhiét phia
nwéc di trong dng binh ngwng con dan dén sy tang
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thém ca vé d6 ham nwéc qua binh ngwng do thiéu
lwu lvong va cé sy tang thém vé dd chénh nhiét
do t. Két cuc la lam cho nhiét d6 hoi duy tri dwoc
sé& tdng manh mé hon, ap suét hoi ngwng tu tvong
(rng sé tang cao.

2.2 Phwong phap luan

Khi & ché do t& may dang phat cong suat Ne
nhat dinh, vé&i nhiét dd nwéc tudn hoan vao lam
maét binh ngung tv xac dinh khac ché do tinh toan
thiét ké twong (rng, binh ngwng chi c6 thé duy tri
dwoc mot gia tri &p suat xac dinh, khac ché do theo
tinh toan thiét ké. DBé tinh toan dwoc gia tri &y, phai
tién hanh tinh toan chi tiét truyén nhiét trong binh
ngwng va tién hanh kiém tra lai theo lvu lwong
nwéc tudn hoan do dwoc tai ché do twong (rng do.
Tuy nhién, viéc do lwu lwgng nwdc nay trong
dworng 6ng 16n 1a kho va kém chinh xac va khoéng
phai & dau ciing c6 thé 1ap dat. Do do6, phwong
phép tinh l1&p gan dung théng thuweng dwoc chap
nhan.

Céc cong thirc lién quan dén truyén nhiét trong
binh ngwng can thiét siv dung dé tinh toan khi giai
bai toan trén bao gém:

- Suét phu tai nhiét ctia binh ngung:

=% = A2k = AT = Ai.D, [WIM?] (2)
- Lwu lvgng nwéc tuan hoan vao binh ngung:
W = n.d?.nz.w/4  [m¥s]
= n.d?.nz.w.pl4  [kg/s] (3)
- Dién tich b& mat ngoai ctia cac 6ng truyén
nhiét trong binh ngwng:
F=n.do.L.n =m.do.L.Z.nz [M?] (4)
- D6 hdm nwéc trong binh nguwng:
Dy Al ALF

— _ Ok
At=tr-tv=—7-= = = .
W.cp W.cp m.cp W.cp

di (5)
- D6 chénh nhiét d6 trung binh truyén nhiét:
= (6)
ot
- Do gia nhiét thiéu hay con goi 1a dd chénh
nhiét do dau ra:

_Qk _ Wepdt  Aidy At
Atib = — = L = = —tr
K.F kF K In

ALLF
_ At _ W.cp
8t= 7= dy-—%F ()
eW.cp -1 EW'Ep -1

Nhw trén da phan tich, néu nhiét d6 nuwéc vao
tv tang khéng nhiéu so v&i ché do thiét ké thi do
ham nw&c va ca dd chénh nhiét dé phia ra cling
coi nhu khéng déi. Khi dé, nhiét do hoi trong binh
nguwng duoc xac dinh, coi gan ding t = tv + Atk +

ttk. T d6 xac dinh dwoc ap suét binh ngung pk
twong rng.

Khi nhiét dé nwédc lam mat vao tang cao thi sw
thay ddi vé d6 ham nuéc va do chénh nhiét d6 dau
ra |a khdng thé bd qua dwoc. C6 thé dung céch 1ap
dé tim gia tri gan dung chap nhan dwoc ctia né nhw
sau:

1) Chon mét gia tri 4p suét px tdng cao hon ché
do thiét ké twong ng. Xac dinh nhiét dd hoi bao
hoa trong binh ngung theo ap suét do.

2) Xé&c dinh trén db thj i-s dwéng gidn né cia
hoi trong tuabin (rng vé&i &p suét 6. Coi gan dung
rang d6 chéo cta dwéng gidn nd mdi song song
véi dwong gidn né cii, d&c biét 1a & cum tang canh
cudi cung (tr clra trich cudi t&i diém thoat khi
tuabin) [3], [2].

3) Tinh dwoc lwu lwgng hoi vao binh ngwng
thay ddi so v&i ché do tinh toan thiét ké twong &ng
cong suat: Dk = Dk, (io - i)™ /(io - ik).

4) Tinh dwgc d0 ham nwéc trong binh ngwng:
At = Dk.(ik - 1'c)/W/cp.

5) Nhiét d6 nwéc tudn hoan ra khdi binh ngung
dworc tinh: tr =ty + At. Tinh dwoc d6 chénh nhiét d6
dau ra: 8t = t« - tr.

6) Kiém tra diéu kién truyén nhiét trong binh
ngwng xem co théa man gia tri dd chénh nhiét do
trén khong. Néu khong, tién hanh 13p va chon lai
gia tri &p suat binh ngung khac thich hop hon [2].
C6 thé két hop véi viéc so sanh cac thong sé do
duoc vé lvu lwong nwdc ngung, lvu lwong nwéc
tudn hoan hodc lwu lwong hoi thoat vao binh
ngwng tim dwoc theo dac tinh cho trwdc cta nha
ché tao. Ciing c6 thé danh gia tr ban dau theo
cbng thirc thwe nghiém duwgc néu trong [1] nhw
sau:

st=—"—.(2 + 75) [°C] (8)

T 30+t \Fy

2.3 Thuat toan gidi can bang nhiét so do
nhiét tuabin hoi

Trong thuc té dat ra bai toan 1a can danh gia dé
xac dinh cac chi tiéu kinh té - ky thuat cia mot so
dd nhiét tuabin hoi tai mét ché do dang van hanh
nhat dinh ma tai d6 c6 cac théng sb nhiét dau vao
khéng nhw & ché dd tinh toan theo thiét ké twong
&ng, vi du nhw ¢c6 théng sb hoi mai khac di, cé cac
thong sé ctra trich hoi khéng nhw theo thiét ké, co
nhiét dd nwéc tuan hoan vao lam mat binh ngwng
khac ché do tinh toan khi thiét ké&, v.v. Phwong
phap dé xac dinh ching la dwa vao cac ché do da
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tinh toan theo thiét ké twong ng da dwoc tinh va
kiém tra b&i nha cung cap thiét bi khi thtr nghiém,
két hop véi viéc thu thap cac thong sé van hanh
thwe té clia so dé nhiét, tién hanh tinh toan cac can
bang nhiét, can bang vat chat cho moi phan t&r ciu
tric nén so dd dé so sanh, hiéu chinh va rat ra cac
dac tinh thwc té cla so dd nhiét tuabin tai ché do
dang lam viéc.

Thuéat gidi dwoc tém tat thanh cac bwéc sau:

1) Xac lap so dd nhiét thwc té cla td tuabin.
Nguyén téc chung la: Xac lap tt ca cac dwong hoi
chinh, dworng nwéc chinh di vao va di ra khéi méi
thiét bi cu thanh so' db. Xac lap cac dwong hoi
phu, hoi tw dung, cac diém co xa dang ké, cac diém
tan dung quay vong, cac dudng ndi thong véi td
may khéac, danh gia so bd vé cac dwdrng khong thu
hdi dwoc, v.v.

2) Thu thap d@ liéu, thong sé nhiét trén so dé
dang van hanh & ché d6 én dinh. Chly & cac diém
vao/ra cGia méi binh gia nhiét vé thong sé dwdng
hoi va ca duwdng nuéc dé loai triy cac théng sb sai
léch ma c6 thé chi dung theo dwéng hoi hodc dung
theo duwdng nuwéc, két hop voi cac ban chat cua
hién twong nhiét dién ra trong thiét bi dé loai triy
céac thong sb sai lIéch hoac khong 6n dinh.

3) Sb hoa so d6 nhiét vao thanh Bang thong sb
dwong hoi-dwdng nwédc cho tat ca cac dau vaolra
ctia mdi phan ti nhiét trén so db. Cau tric cla
bang thdng sb hoi-nwéc chinh [a ma tran gébm n
hang m cot. Cac hang chinh |a tng diém trén so
dd ma thé hién dwoc hoi-nwdc tai do di ra khai thiét
bi gi d& dén thiét bj gi trong so' dé nhiét. Ching
dwoc xép tir trén xudng, nguoc véi hwédng dong
hoi-nwéc chuyén déng trong so dd, bat dau tw
diém hoi ra khai 10 hoi dé di dén trwéc tuabin. Cubi
cung la hang thé hién hoi thoat ra khéi tuabin dé
dd xudng binh ngwng. Céc c6t chinh la cac théng
sb nhiét cta hoi, clia nwdc twong rng véi mobi
dwong 6ng dan (hang). Trén so dd nhiét, moi
duong 6ng dan déu ndi tir thiét bi nay di dén thiét
bi kia. Do d8, thong sé nhiét ctia cuing dong vat chat
tai dau ra khai thiét bi nay sé 1a thong sb ctia né di
vao thiét bi ma né dan téi.

4) Tra cac théng sb nhiét dong cla hoi va nwéc
theo cac thong sb van hanh thu thap, do dac duoc.
Chu yéu chinh 1a viéc xac dinh cac entanpy (nhiét
nang) clia tirng dong vat chat tai cac diém nit cia
so dd nhiét. Chung dwoc st dung sau nay dé lap
va tinh toan trong cac phwong trinh can bang nang
lwong (can béng nhiét). Bang thong sb hoi va nwéc

thé hién cho biét moi thong sé nhiét ddng hoc cua
cac dong vat chat tai moi diém nat bat ky trén so
dd nhiét ma & muc dich cha bai toan nay chi can
biét nhiét do-ap suat-entanpy cla ching.

5) Tién hanh 1ap tirng hé phwong trinh can béng
nhiét, can bang vat chat cho 1an lwot tirng phan t
cAu thanh trén so dd nhiét. An sé phai tim 1a cac
lwu lwong dong vat chat vao/ra méi thiét bi cau
thanh. Lwu lwong nay sé dé dang giai dwoc khi coi
lwu lwong tai 1 diém xac dinh lam 1 don vi lwu
lveng (coi la 100%), thwdng thi coi lvu lwvgng hoi
tai d4u vao tuabin la 100%. Tién hanh lap cac dong
vat chét theo dong chay trén so dd dé tinh dwoc
cac ty lé lwu lwong mdi dong so véi lwu lwong tai
diém nat dau vao tuabin dé giai theo lwvu lwong
twong dbi (Ivu lwong khdng thir nguyén).

6) Sau khi xac dinh dwgc cac lvu lwgng twong
dbi ctia tirng dong vat chat vao/ra méi phan t, sé
tinh dwoc lwu lwong hoi tuyét déi Do tai dau vao
tuabin [4]. Tinh kiém tra xac minh dé dam bao céac
can bang da lap va viéc giai la dung dan bang cach
kiém tra cong suét tuabin trén mdi cum tang canh
gitra 2 clra trich lién tiép ng véi lwu lwong trong
cum tang canh da tinh dwoc.

7) Tinh kiém tra vé vat chat tai binh ngwng dé
xac minh dong vat chat tinh ngwoc chiéu dam bao
bang dong vat chat tai d6 khi tinh xudi chiéu.

8) Ap dung cac cong thirc dinh nghia bdi tiéu
chuadn ASME-PTC6 [5] va ASME-PTC46 [6] (BO
tiéu chuan cla Hiép hoi Ky sw Co khi My dung cho
tinh toan va kiém tra d&c tuyén ky thuat cta tuabin
hoi va ciia té may nhiét dién dbt than) dé tinh dwoc
céac chitiéu kinh té - k§ thuat ctia so dd nhiét tuabin.

lIl. KET QUA VA BINH LUAN

Muc tiéu cia nghién ctvu nay la dé danh gia xac
dinh dwoc yéu td anh huéng bdi diéu kién moi
trwdng théng qua nhiét dd nwéc tudn hoan vao lam
mat binh ngung t&i hiéu suét va do do téi suét tiéu
hao nhiét cta so dd nhiét tuabin, thwc hién tai td
may 300MW clia Nha may nhiét dién Quang Ninh,
van hanh & ché d¢ tai thworng gép 1a xung quanh
85% dinh murc (85%RO = 255 MW).

Théng ké théng sé van hanh ghi nhan duoc tai
Nha may trong 3 nam gan day, dwoc lay trung binh
tai nhiéu thoi diém co6 cung ché do phat cong suét
cta td may & quanh 85% tai dinh mirc (85%RO)
theo cac diém cé trung binh nhiét d6 nwéc tuan
hoan vao binh ngwng khac nhau, dwoc thé hién
trong Bang 1 bén dudi.
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Béng 1. Théng ké theo d&i nhiét 46 nwéc tuan
hoan vao/ra binh ngwng va ap suat binh ngwng

Nhiét Nhiét r?éh

0 < 0 .». |Chén

C(”)r)g nggc sﬁpét nggc Ngéet nt)iét

sTr | Suat | lam | o | lam |G [dora
phat rrlat ngung mxat thoat binh
(MW) dgu (kPa) dau (eC) ngwng

vao ra ot

(°C) (°C) (°C)

1 255.77(20.37| 5.83 |31.03|38.08| 7.06
2 254.17|22.43| 6.24 |32.07|39.61| 7.53
3 254.86(23.56 | 8.28 |33.48|44.37(10.89
4 253.00[25.99| 9.45 |33.74|46.14(12.40
5 | Yo |254.04] 28.04] 10.57 [36.91[48.16 [ 11.25
6 252.95(30.58 [ 12.2340.48|50.77 | 10.28
7 254.90(31.46 | 13.37|40.71|52.43 [ 11.72
8 256.21|34.55|14.50 | 44.26 |54.08| 9.82
9 253.77|35.76 | 15.67 | 47.10|55.34 | 8.24
10 255.51(20.71| 6.95 |29.59|41.15|11.56
11 255.22(22.68| 7.22 |30.98|42.26|11.27
12 254.84(24.13| 7.52 |32.02|42.48|10.46
13 |N3m|252.92(26.41| 8.97 |34.87|45.49(10.62
14 [2019|253.59|28.24 | 9.13 [36.98|46.24| 9.27
15 254.67|29.74|10.25|39.06 | 48.13| 9.07
16 253.38(33.00|12.74 | 43.06 |51.85| 8.80
17 253.16(34.00 | 14.88 | 45.05|55.11 | 10.06
18 254.44(20.02 | 5.40 |26.47|36.10| 9.63
19 257.86(22.24| 6.37 |31.12|40.06| 8.93
20 254.51(24.19| 7.44 |33.27|42.34| 9.08
21 257.38|25.73| 7.68 |34.77|43.04| 8.28
22 | 1253.89|28.63| 9.05 [37.87[45.43] 7.56
23 253.46(29.53 | 9.99 |38.30|47.20| 8.90
24 253.31|31.8210.38|40.57|47.98| 7.41
25 255.99(33.59(11.10|42.07|49.10| 7.03
26 255.35(36.86 | 13.74 | 46.98|53.06 | 6.07

Thuc hién két qua tinh toan can bang nang
lwong cho so d6 nhiét tuabin trén, tai cAc ché do
théng sb chi tiét ghi nhan dwoc theo van hanh thuc
té cho 9 ché do &ng v&i 9 gia tri nhiét d6 nwéc tuan
hoan vao binh ngwng khac nhau, trong dai tir 20
°C dén 36 °C, thu dwoc két qua vé hiéu suat thd va
suét tiéu hao nhiét thd cta so’ dd nhiét tuabin, nhw
trong Bang 2 bén dwdi. V&i ché dé tinh toan theo
thiét k& cda t6 may nay quy vé & gia tri phu tai
85%R0O c6 nhiét do nwdc tuan hoan vao binh
ngwng la 26 °C v&i 4p suét binh ngwng pk duy tri
dwoc 1a 5,74 kPa, dat suét tiéu hao nhiét thé cla
tuabin la 7855,5 kJ/kWh.

Badng 2. Két qua tinh can bang nhiét xdc dinh
hiéu sudt va sudt tiéu hao nhiét thd cua so do
nhiét tuabin theo cac gia tri nhiét dé nwéc tuan
hoan vao binh ngwng khac nhau

Nhigtdo | "Ee St Sust tigu hao| Do tang suét
nwéc tuan so dd nhiét ;hc“) cua| tiéu hao nhiéj[
TT| hoan vao nhiat so do nhiét | so voi tai ché
binh ngwng tuabin tuabin d6 tinh toan
C) ) (kJ/kWh) thiét ké
1 20 44.89 8019.8 164.3
2 22 44.57 8078.1 222.6
3 24 44.06 8171.7 316.2
4 26 43.77 8225.8 370.3
5 28 43.16 8342.2 486.7
6 30 42.55 8461.9 606.4
7 32 42.05 8561.6 706.1
8 34 41.65 8644.9 789.4
9 36 40.99 8784.7 929.2
8,900 |
8,800 -2 y=018622x- 011527 + 76709 | %
8,700 2 R*=019972
8,600 %’ 1
8,500 |23
Cl
8,400 {53
g2
8,300 {3
8200 fig—— g
8,100 | & /
8,000 &

20 23 26 29 32 35
Nhiét d6 nude bién lam mat dau vao, °C

Hinh 2. Sw phu thudc cda suét tiéu hao nhiét tho
cdaté may &ché dé 255MW theo nhiét dé nwoc
tuan hoan vao binh ngwng

IV. KET LUAN

Tuabin hoi trong nha may nhiét dién thuc té
thwdng xuyén phai van hanh & cac ché do thay dbi
phu tai khac dinh mrc va véi cac théng sé nhiét
ciing khéac di so véi tai ché do tinh toan theo thiét
ké.

Ché dd van hanh & nhiét do nwéc tuan hoan
vao lam mat binh ngwng khac nhau va khac thiét
ké cling la mot dién hinh g&p phai ma c6 anh
hwéng nhay t&i hiéu suat so dé nhiét va do dé anh
hwéng tdi suét tiéu hao nhiét ctia ching.

Tai Nha may nhiét dién Quang Ninh, v&i cac
diéu kién nhiét dd nwdc ldm mat dau vao binh
ngwng dwoc dat ra dé tinh toan va danh gia da cho
thdy sw tdng manh vé suét tiéu hao nhiét tai cac
ché d6 cé nhiét dd nwéc tudn hoan dau vao téng
S0 vé&i ciing ché do cdng suét tai thong sé tinh toan
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thiét ké cla té may.

Két qua nghién ctu duwoc trinh bay trong bai
bao nay da chi ra dinh lwvgng dwoc anh hwéng dé
dén hiéu qua van hanh ma té may phai chiu.

Céc sb liéu theo ddi, ghi nhan dwoc tir thuc té
van hanh cuta t6 may duoc st dung dé tinh toan
cac can bang nhiét cho so db nhiét, xac dinh dwoc
hiéu suét va suét tiéu hao nhiét cta t6 may & méi

TAI LIEU THAM KHAO

gia tri nhiét dd nwéc tuan hoan khac nhau.

Cac sb liéu va két qua tinh toan ma bai bao nay
cé dwoc 1a do sy déng gop, hd tro cia Dé tai
nghién ctu khoa hoc Ma sé 01-2021-BKHN-KT,
duwoc cap kinh phi b&i Tédng Cong ty Phat dién 1 ky
v&i Trwong Dai hoc Bach Khoa Ha Nai.
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EFFECTS OF INLET CIRCULATING WATER THROUGH STEAM
CONDENSER ON THE THERMAL EFFICIENCY OF A STEAM

TURBINE UNIT
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ABSTRACT

Thermal power plants are used to generate power. The plants are designed based on a set of
required thermal conditions (such as a good quality of steam, optimal inlet pressure and temperature of
steam to the turbine, good conditions of inlet circulating water for cooling condenser, etc.), but in actual
operating conditions, inlet conditions are not good as at the designed mode. In real situations, when
power plants are installed there are lots of constraints, especially for plants after a long time in operation
and with environmental change in conditions. This tends to reduce output power at the same fuel
consumption or increase heat rate of thermal power plants. Variations in the heat rate of the plant are
always a matter of disputes. On the basis of site measurements and design data collection, performance
of the condenser unit can be evaluated. This paper deals with the parameter of inlet circulating water
which reduce the efficiency of the condenser and the steam turbine.

Keywords: condenser vacuum, steam turbine heat rate, circulating water temperature, energy

efficiency, steam turbine.



