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Design and Research of Ventilation Energy-saving in Winter for

Air-cooled Indoor Air-intake Synchronous Condenser Workshop in Severe Cold Regions
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Liu Zhenyi Wang Xinhui

( Northeast Electric Power Design Institute of China Power Engineering Consulting Group Co., Ltd, Changchun, 130021 )

[ Abstract ]

To ensure the safe and reliable operation of equipment inside the synchronous condenser workshop, the indoor

environmental parameters must meet the process requirements, making the design of the ventilation system critically important.

Taking an air- cooled indoor air- intake synchronous condenser project in a severe cold region as an example, this paper conducts an

energy- saving design study on the ventilation system in winter based on the principles of heat balance and air volume balance. The

results indicate that the proposed ventilation scheme can fully utilize the heat dissipation from the synchronous condenser

equipment and its cooling air volume to effectively maintain the required temperature and pressure environment inside the

workshop, while significantly reducing the energy consumption of heating and ventilation systems, with remarkable energy- saving

and environmental protection benefits.
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Fig.1 Schematic diagram of air volume balance
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Fig.2 Schematic diagram of heat balance



<772 . e 5

733 2026 4F

WAHBL) b R, HLblkEt K& G, 55T
B RE G BARERE G, AAMNLHER %
SERE Gp 2 H, HRHERE G, BIERIES B3 1E &
s e ;s FAHBLE AR E Gu 55 T 55 X G
AHEH ZANKE Gp 21, Bl Go=G+Gpo BN
YRR, SRR, SRR &
ZENE A AT A R, WSS R TR
PR SN, Rem) BFENRE, #b
Bk K& Gy, 152038 X BEFE

WAL 5 &R fE e /U=t (4
X (5 FR.

20+l p,t, =3 0+ Lyp,t,+0, (4)

Q,,,zc-L,,-pn~(t,p—t”) (5)

NI K PR FE PR A L0 508 X R, &2
ALY TR ARML S A HE R E RS ], AR
SR MBAIE IR R ERBEEN . 550 E TS
HIENE A EFE, AR E A IE AR R i

2 ZREARKIEBEN LB ARG

T FE M X 428 5 AR AR HLARR SRR [ A, X T
FEFEH X 254 = I KR AAL) iR RS, 4
HULIE R R G0k F BB A4 5 SA0, B IR AL
T H — M o B H HERR FAGIR, A7 30— MR HL
W, T B ORI B NI, IOCIR TR AR IR,
IR, A3 AR R T kR i MR SR
W R AR R A FEE N IR EARHERTIR T, A5
FIFARMLA & B, Bk MR Gohn#kge
AL Tl AR ST BRI 1 R 75 5K

DA ZE I L X R S50Mvar AHNL] J5
R, TH HuAb R IEHLIX, AR R AN R
HN-19C. K4l FEHE, SOMvar FAHHIA A BT
ML) S10kW, HINENREL 71.1kW, AEE
THREZ) 72000m/h, HEHEX TR ZEZ) 21°C.

HHESRGE R E EEHEREZ 10.8°CHD
N 19535m3/h<<72000m3/h, AR 55 8] 1E AT 4
WA, WAHHLEON % P S AP LA ) &
ik, BRNRFWLEEN N EXPLL 3 5,
FEPLHXE 27000m3/h. BZELFESEITE 3 6
KRN EHER R AR F = N IEE. AF B 1 &
ML, TR AL X TE B SSEi T,

R gom A E R SRR E N .
AZFWITHR, 4ERF= N 20CHRT 5 Bl
SERIIA AT L) 48kW, N RIAEN RPN E
N 5 B 2 T A T ) 25 o I R 1B AT
REFE, XTSI 1| GERWIAIHE . BR RS
R RE, REPEirEw (6o (D fiw.
G, =G,+G, =27000m’/h =10.425kg/s (6)
(G, +G,)t,=(71.1-48)+c-G, -t +c-G,-(t,~t,)
7
KA 6,=19C; 1,-4,=21°C; ¢ BUH 1.01kJ/(kg:C).
R FiRkE G=18.27kg/s=58521m*/h, B[
FHHL A R 48 55 @ X & 58521mYh . iF B 15
G,=13479m%h, RIVHAHNLA EHE R G HEZ =AM
KE 13479m? /he @ B A LA ZHER R G
HERHL B IR R LU IS ] 3 2 v BRI R G
B 3 fros.

FALHAR

]

3 BRAGREE

Fig.3 Schematic diagram of ventilation system
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Table 1 Duration schedule of outdoor temperature and electric heater power consumption in Tongliao in winter

No. t/°C Ti/h Pi/kW 04kWh No. t/C Ti/h P/kW Q4/kWh
1 4 158 29 4576 13 -8 159 394 62571
2 3 158 58 9185 14 -9 159 425 67639
3 2 158 88 13827 15 -10 159 458 72746
4 1 158 117 18503 16 -11 159 490 77892
5 0 158 147 23214 17 -12 160 523 83600
6 -1 158 177 27959 18 -13 160 555 88858
7 -2 159 207 32946 19 -14 160 588 94157
8 -3 159 238 37792 20 -15 160 622 99497
9 -4 159 268 42674 21 -16 161 655 105534
10 -5 159 299 47593 22 -17 161 689 110991
11 -6 159 330 52548 23 -18 163 724 117938
12 -7 159 362 57541 24 -19 120 758 90957
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