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Abstract: During large-scale construction of hydropower stations, the tunnel air relative humidity is too high, seriously affecting the
health and safety of personnel equipment due to complex structure, depth large, poor ventilation and long construction period and
other issues. Through measuring, researching and analyzing heat and humidity environment of a large underground tunnel hydro-
power, we can draw the conclusion: The wet environment is bad and some even close to the saturated state during the construction of
tunnel, and high humidity environment is mainly caused by the construction process of the tunnel wall, water evaporation, the con-
struction of water, the human body, the external air caused by wet and so on. Aiming at this problem, this paper focuses on the effect
of different mechanical ventilation and dehumidification in hot and humid environment. The results of the study show that: The me-
chanical ventilation and dehumidification method without outdoor fresh air do not serve to improve the environment of high humidi-
ty inside the tunnel, while the outdoor fresh air can effectively improve the tunnel in high humidity environment, and the air moisture
content is smaller, the volume of air is the greater, the metacarpal head dehumidification effects better. Using mechanical ventilation
and dehumidification mode allows in outdoor fresh air, when the general outdoor air temperature is 24 ‘C ~30 °C,and the outdoor
air relative humidity is suggested to be more than 60%. At the same time, the calculation formula of the optimal amount
of mechanical ventilation with different relative humidity is given with the outdoor air temperature at 26°C, It will provide a refer-
ence for practical engineering of fan frequency conversion.

Key words: hydropower station underground caverns; construction period; mechanical ventilation; dehumidification; numerical
simulation
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Fig.2 Temperature humidity measured curve of cavern
metacarpal head region during the construction period

7K H b MR R i A R R R R R A
27.1 °C, REMWRB A 28 CHZHR. WE
PN B 2 SO R BB ACERAE 96% DA |, S mifE R
99.4%, ARME A 96.8%. Tt HIIZKREE R TEHE /Y
FHREIREREE , AU REE N B IRSE, TMUAELE
7K VL 3 ) 5 R it 0 1 A B 9 AN BB R

Y 1oy A

YR HLK HL 35 T 3R S T 09 YL B B AL E
KRR T 3%, AR, T LA 65455 A
WO SR RERE I A BRI SRS, S
e 2 A ELALAT, Y6 B PR 5 B I 17
3. AE SR FUBLIGE R 387 5 0l AU R, 76
T T R R I, B X B R
WA E.
2 BB ERME

S i SRR BB He b 7 0, Ak
LS T T ST BB 5 i SR, D
AR AR 1 T S5 % F 4T R
2.1 LW ERG

S T A B SEAE KRB R N B — A BE T
£ BT, K8 RHEAR SF 4.8 mx2.9 mx3.35
m NG I, FCZE A TN A TR R R~ 9 P
B:, WE 3 iR

ol
BEE

& 3 s EREE
Fig.3 The experiment room map

1450

B4 ZANSFEAEE

Fig.4 Layout of indoor measurement point

TR0 b 1) — i 1E A B — B IR E S,
s BHCE— BB, FRRRbKAR A EAE AR
b, R R R A SRR SR . KR
DHRET, WIAZAN S-S BIEE . AR E R
KRAET s LBEATIE, WA IME s R
BRAE, I HAER 30 s iR — KRS, o
J& PR IRAR R B 30 s [0 S5 55 R B A2, [R) I 5
R AR XU BRI AR s Tl A 30 A
I HIRHEBERIRAE . Bl 2 S AR S i



284 WO #OR B R (ARRAR)

S G 1] . 25 PR A A LT 4 R A R
dl FEE 0.8 mvd2 FHHTHE 0.4 m.d3 FE#E 1.4 m.
d4 BT 1.38 m.
2.2 AR

R R, XL RS TR E
LI MR R AIRE RAF; BB AR, R
wall S5 RN AR5 IR, B0 A i
BANRIEL €5 KB E S KB RR KK
K R MR AT B 3 IR 3 1 5 2oE SOk TR 2 R
EEIE; DRI OEFHRER E; EAER
ANV HEGE, 78 A B T 1) P 5 5

AR B BIF W A R IF A SR ], AR
SN AR5 07 % T A SN B S T X R RV 9 & €2
AE R R RE T T EAT SRR S s, AR 4 2
R 43 PSS AAG S ThT R A, HRR 43 3950 43 i
A3 ST AR RS . RIS [F) S B i T
FMEIE, A€ VBRI RS B0 R 80 U7
2.3 HER3TEE

BAERE 5 T I IR S5 SR LR 5~ 8. MBI
AIAE L, BUEBEAG AR IR B A AR 5 g
R AR A — B, TEEMIXTIRZERNT
10%, Tt BEMERTH R IABECRE IR 25 Fi
1B~ T AT ) B AT S A T A

[EENS - B

AR

13.5 %_
4
O nek R
& BARE ---- RIBE s
P;E pael - RARE e RARE. 53 §
i+ nian
ek _
L N PR £
I s
-

g 1:*47 3;0 4.;0 (\.;}0 150 ‘J(‘)G 1()‘50 lZ‘OfJ .i:i{.‘,r'(} 1306 l(;SOlELOZ?O
B i) /s

5 W= d1GER Q)RR E E L E

Fig.5 Measuring point d1(air inlet) curve

of temperature and humidity
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Fig.6 Measuring point d2(air outlet) curves
of temperature and humidity
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Fig.12 Relative humidity distribution inside the tunnel
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