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Abstract: In order to set up the urban pedestrian tunnel ventilation system properly to ensure the safety and
comfort of the tunnel operation, taking a pedestrian tunnel in Zhuhai as the project background, considering
the safety and comfort of urban pedestrian tunnel based on the investigation and analysis, the CO, release rate
of human is calculated by empirical formula, and the formula for calculating the personnel retention at peak
time of the tunnel is derived at first. The CO, release amount of pedestrians in the tunnel can be predicted
subsequently, then the ventilation and air exchange control standard of pedestrian tunnel based on CO,
dilution can be determined. Meanwhile, the ventilation and air exchange control standards of other
underground space are investigated and summarized, and the ventilation and air exchange control standard
based on fresh air supplement are given according to the characteristics of urban pedestrian tunnel itself. In
addition, combining with the wind speed control standards of human comfort ventilation under different
temperature and humidity conditions and the formula of equivalent ventilation frequency in the tunnel, the

ventilation and air exchange control standard based on the comfort of the tunnel humid and thermal
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environment is determined. Based on the obtained operating ventilation control standard, the operation

ventilation design scheme of Banzhang Mountain tunnel is given. The result shows that (1) the safety

standard of urban pedestrian tunnel ventilation design should be based on diluted CO,, and its concentration

should not exceed 0. 1% ; (2) the comfortable ventilation speed control standard of urban pedestrian tunnel

in humid and hot environment is 0.6 — 1.0 m/s when the temperature is lower than 30 °C, otherwise it is

1.0 —1.25 m/s, and the fresh air recharge for the pedestrian tunnel should be determined according to the

pedestrian density in the tunnel; (3) considering the reserve of a certain margin, the ventilation design can

be carried out according to the ventilation frequency of 4 times/h, and the corresponding ventilation speed in

tunnel is 1. 36 m/s and the required air volume is 57. 77 m’/s.
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Tab.1 Predicted pedestrian traffic volume of each

characteristic year
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2021 4 2025 4F 2030 4 2041 4
Nrzglm/[ A/(h-m)] 1368 1 983 2 356 2758

BRI T ) ML TR A, R AR P H B
RN, HFERHRIEAE, BAFRA, LAFRE
0°C LiL, HIEZEHERG™EL, EiHENES
MR AFEAE TR R K, AR A X D 79% o
FAXS T Mo T R ety , 1€ ATRRIE i T8 T2 2 P 36
Bi, WA SAETCHAAT B 2 AT A7 AR i
AR, P, FET 2 AT I v i E A B 3
P AT B aE iz X R s H AT S ST T



106 N

ST 5 36 &

2 BITREENRZEEEGRE

bTig AT B 3E N LUE AT HE LS AT N
PR BRIE 1 H WA I e W) o sk ) CO,, iU
T RV A 4 ol s o 2 25 A AT BRI N CO, kB2
AP, HATE T PRI T AR IERE 24
2.1 BERITA COBHEmMN

COLTE I B MR T E TR 3UA, TE121TRE
TE A H T2 R I AT R A HR A A, A
W L A A AR B AT IR 4%, BAS /D
I H Y — Bk 20 ~30 L, JLEE 2y i ARy —
oA o AR I E 2548 WA SR SR A M R 5
WERB], 2N CO, kM 0.06% I T & 2 0. 1%
G, NG9 MRRERBERTPA 6 MR EE
PERRE L B, — BN At 2 R
A RAETF CO, WAL T8 K, 47 AR & 3
e S, HA B TR A% A s b s T
AU Ab, BORA DR B 1 25 (8] N CO, 1Y ¥k B K F 2 56
o,

NRARHH M 5 O, W7 A 22 18] 14 2855 5 2l 2
mEXR".

M=21(0.23R(i:0.77)(302, o
b, M OB ARTERUHIRCAR, met (1 met =
58.2 W/m?), IEH ALATSM T I RBREN 2 met;
Qo, ANRFEH A RQ AWFWLRY, J& MW A HIRE K
) CO, 1 O, Y 73 7 [, — ik ) 55 3 F e
0.83; A, AR,

T E AT AR A RS8R A
R (2) B, S5 AR EE H RIRE W
P

Ay = 0.202H" 7P WO+ | (2)
X, HHAAGIE & WA,
Beara (1) sl (2) Al AR CO, Bl %
FRPEAX, WX (3) For.

0. 000 560 28 H> "> W™ ** M 3)
0.23RQ +0.77 ©

AR LIRS AT R T AT S i, T R
18 Ry WA 2 N 5%l B 0 SOF AT SRR, s
(4) 7, AIAR AR A AT BB P e /N A
R R, R 2 Prn. 2% (Wi % TR
THLE)  (CJJ 37—2012) R A 47 Ml p 047 58
(O U™, U AT BRI P9 AT 25 17 U
I m/se XFARPLBISG, BOHAFIIIT R 4 m/s.

FR = RQ

N = w,LP, /3 600v, + w,LP_/3 600v,, (4)

AU, N G AR P A SUBCREs L bR
KEs w NAATHETEE ; w, AAEYLSI FE L ; P,
D BEE A /NN RS B o W NPT 0,
NARHLB AT B
R2 BRHIFBRESEMNZARHEERMNER
Tab. 2 Predicted personnel retention in peak hours of

each characteristic year
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Tab.4 CO, release rate in pedestrian tunnels in

each characteristic year
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Tab.5 Ventilation control standard for pedestrian tunnels of
each characteristic year
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Tab. 6 Ventilation standard for different underground

structures
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Tab.7 Minimum fresh air volume required by each

person at different personnel densities
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Tab.8 Fresh air volume control standard for pedestrian

tunnels in each characteristic year
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Tab.9 Recommended comfort ventilation speed in

hot and humid environment
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Tab. 10 Comfort ventilation control standard in humid and

(7)

hot environment for pedestrian tunnels

W P ME (m - s7h)
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