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Analysis for the Thermal Environment of the Underground Powerhouse in a Hydropower Station
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[ Abstract]  The thermal environment of the underground powerhouse in hydropower station has a significant impact on the
health of the staffs and the operation of the equipments. This paper presents on-site tests of thermal environment for four typical
seasons throughout the year at a hydropower station in Guizhou. The results show the yearly air temperature is 10.2~26.7°C and
the relative humidity is 44.0~94.5% for the main plants, which indicates the integral thermal environment is in good condition.
However, some plants have the problem of high relative humidity in part seasons. Another problem is the dewing phenomenon on
the low temperature equipments and pipes. The paper presents the improved plan for the ventilation based on the theoretical
analysis of the thermal environment problems mentioned above. The conclusions can provide references for the thermal
environment similar to the underground powerhouse in hydropower station.
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Table 1 List of major instruments and equipment

F5 INE TS RIS AL b 158
IR -200~+1370°C; IR £(0.3°C+0. 1% E1H);
AHFHEEE: 0~100%RH AERHBEE: +(1.8%RHA0. 7% & {f);
1 2 TR A A Testo 480 = ’ s H(1.8% ’ )

#J%: -100~+100hPa
#Ai%f 5 /1: 700~1100hPa;
HAFE: 0~20.00m/s;
imEE: -18.0~93.0°C;
IR -20~+70°C;

2 TSL F45 Xj#E1X VELOCICALC 9515

ZJE: £(0.02hPa+0.1%);
HiXF S +3hPa
HJ#: +0.025m/s;
ERE: +0.3°C;
HRE: +0.5C;

3 EIREE 5L Testo 174H
e e FXHEE: 0~100%RH AAGHE . +3%RH;
4 ZLANIEAY Testo 830-T2 -50~+500°C +0.5°C B+0.5% B
22 MEAMAE FiE 6 AR L 1D, AR

N T PRI AR 5 HERE, 73 5%
iR AR 2 AN R ) D R E TR X 2 A
A B BEAT RS, Forpe bS8 GIHEXR D

AR W T AR B LA RO SR “ SR mAE ” A L %
AN CRAE WK 2)  BRERIREHEA . 3
Ap s 3 S R I (R RER A ST AR A



38 HE 5 W

Mro M S5 FOKASEHR ) B BRSNS b

* 651

e CCAREZRIRHE R 91, W i A B L 3D
] b F B E TAEX S S H0 S &, 456 &
S5 WA R, TN 3 NI R
MIHEATATE (CAFT 55 R HEAUZ A, A &
Bl 4>, I APEH I S 2SN 1.5m.

LIRS VNG T
s P o) I RRAHUEAD
> “ t s I L ~
>+—Lg A . . =

A AL l I i J( H©
e Er I o
3t 1S

B #RUR GE @R MidEE s EREE

Fig.1 Schematic layout of the test in the air intake tunnel
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Fig.2 Schematic layout of measurement points in the air

intake tunnel (traffic tunnel into the plant)
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Table 2 Air parameters for different cross-sections of the

air inlet tunnel (traffic tunnel into the plant)
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Fig.5 Parameter variation of air inlet along the air intake tunnel (traffic tunnel into the plant)
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Fig.6 Temperature and humidity test results of the main cavern of the main plant in different seasons throughout the year
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Fig.7 Schematic diagram of piping junction in the main factory building
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Table 3 Wall temperature test results at condensation

location

(A HE KE XF KF

KEEH SKFEAIRE (C) 183 119 46 101
2 OBHEARRE (C) 175 187 112 106
FRFEEEE (CC) 194 182 100 107

Wt BEMRAGIRE ('C) 17.8  17.9 115 108
KA A SIRE (C) 178 165 100 9.3
BE EEREEE (C) 175 175 139 109
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Fig.8 Test results of temperature and humidity for

bus-hole throughout the year
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Table 4 Test results of temperature and humidity for the

part of main transformer hole
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Table 5 Comparison table of air conditioning electricity consumption before and after renovation
e CosilRE o HRRRRE ks
i IT s MEE  FEAmAEE  ITREHEE FEARmAEE S Wh LR
/kWh /kWh /kWh /kWh
1~24h 5851.89 1062.08 5978.77 88.55 973.53 92%
24~48h 5871.95 1057.83 6028.36 82.02 975.81 92%
48~72h 5878.55 1058.40 6024.87 79.90 978.50 92%
72~96h 5840.98 1041.33 5933.84 86.94 954.39 92%
96~120h 5800.72 991.65 5970.23 76.54 915.10 92%
120~144h 5868.47 968.53 5946.23 88.37 880.16 91%
Fy 5852.09 1029.97 5980.38 83.72 946.25 92%
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