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Study on the Structure Optimization and Resistance Characteristics of Shaft Tower
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[ Abstract]  Relying on the actual tunnel engineering, based on the numerical simulation software FLUENT, the RNG % - ¢
turbulence model is used to simulate the flow field and resistance characteristics of different external structure of shaft. The results
show that the larger the resistance coefficient of the outer structure of the tower is, the more obvious the chimney effect is and the
larger the flow rate of the shaft is. When the external structure of the convex tower is adopted, the shaft outflow is the largest and
the natural ventilation energy-saving effect is the best. With the same wind tower structure, when the external environment wind
speed is greater than the shaft outflow speed, the external environment wind speed no longer has a positive effect on the shaft
outflow.
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Fig.1 Main building diagram of tunnel
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Table 1 Settings of main simulated working condition
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Fig.3 Simulation Verification
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Fig.4 Velocity distribution
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Fig.5 Pressure coefficient of different wind speed
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Fig.6 Pressure distribution of different tower

structures
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Fig.7 Velocity distribution of different tower structures

HE 7 /LA, EARERE v=5ms! T
DUR, BEE KBS Rk AR R AN T O, b
S DX I T 1 K o (BRI XS i S £ 1% 5 T
B A IR 5, R A e i K [ e 2
2979 0.5mes, & XU i e KRR 40
L5mes o [RE RUEE P92 i X3 e /DN, o 5 KR
BB 25 e A i (X S R AR A 7] o

PLAPIRSE XGH v=5m-s! i, L y=0m. h=1m
VRN IE ) A BN, B E5 R A 8 For

121
7 —=— PR
—e— SE RIS
0.8} =

04l

o 00
041

-0.8|

' ' ' ' ' ' ' ' s
25 -20 -15 -10 -5 0 5 10 15 20 25

X/m

B8 TERNEHEMENRE



9% 36 &5 3 Ve 3%, & RIFESSNEE DAL S B DRI
7 <421 -
Fig.8 Pressure coefficient of different tower structures
8 FTLAE i, RIS ML ) Ry BEH:

M EARRIE IR SR RIE R R RIS )N,
M 77 R BN RIS B FETE RIS IR Z
[ b RS B R " HH 1 T g 32 A2 SR 32 S SR )
U ity BELA BT BG4 TE 1« 3 S0 i i EH It T
FR) 70 Pl s el % s P 38 s g 3 [RIAE BT e - ER
AT RN, BEIE R 1R, B O
HEEHEFYIAT G IE AR E . Y
3 T2 B HR) T R BE AT 25000/ N SR 00T 188 L 11 )
HER, BRI H AL Ty Y5 o T )
B BESE ORI AR, (ATt PR e e 11 4k
JE 7.
4 g

B FARFE TAESEFR, R CFD J5ikht AN[A] %
FEGEAE T 38 R S AT BEAURIE 7T, 23 i AN TR XU
ANGERG TR BB RSN o A S BH TR R R
FELERWT:

(1) FEESHARE ORI, SPFIRER
B BRI, BRI, BRI
FAAS R A SN 248, B 858 R AE RIS 1 T i E
78 RIS e v T AR R it X, s R PR FE R T e
HIAR,  [FI 3K T A R .

(2) 5 DL EARR RIS R 3 X 8% ) %
BUE/NT 0, HAER )G x=Tm VG HE AN 2B KR,
x~Tm J& 0 B ) REAERHEE o BB PR XU
WK, B RECFEIG R, (HIEE REUR KRAE X
AP AR XGE v,=3~5m-s! YUl Z . FKIFAE
KOEKRT Smes JG, BEAPAEERGEIE K, XS]
Xof 5 HA U R AR A AT FH 228 ek 55

(3) Bt 1 7y 3 el @ BV A e v ) 1E
FUEFTRGE . [F—HERET, FEa™h &R RS
A Ja s JE LA e M [ ok, R T Bl
B RIS T B e H R AR et

(1]

(2]

ZE R R ART, B 5. T BE FEAE T BOR AR BRI XU I
Jil T R FH ] B8 0 7 $2,2012,32(6):849-853.

Guo C, Wang M N, Yang L, et al. A review of energy
consumption and saving in extra-long tunnel operation
ventilation in China[J]. Renewable and Sustainable
Energy Reviews, 2016,53.

SRAE, VT, XRS5, FH R B AR08 KU B LK
RSB S R ATT]. R S ) LR 244R 2019,
15(4):1258-1266,1272.

Chuangang F, Li Z, Shucheng J, et al. Smoke spread
characteristics inside a tunnel with natural ventilation
under a strong environmental wind[J]. Tunnelling and
Underground Space Technology, 2018,82:99-110.

BT BE, FASEEE, ST, S HE T R o H R %
BHFHXABSEMAI].  #1%551,2018,32(5):
547-554.

REAR, FLYUER, ZEmenty, 55, 3y BE 18 B o 1A R i X
PAL[I]TRAEHLIN,2016,44(10):73-79.

LEE, N5, FLREIE, 55, A 1A XU BE TE B HEAR
SR R ASULRIT FE (0] K AR 272,2018,27(1):14-22.

Fan C G, Jin Z F, Zhang J Q, et al. Effects of ambient
wind on thermal smoke exhaust from a shaft in tunnels
with natural ventilation[J]. Applied Thermal Engineering,
2017,117:254-262.

EOC, PN R 5. S 1 o B BEIE 1 ORI XU
S [T].11¥ 5 2% 14,2020,34(1):70-76.

FIC, Fh=HE. BEIE B FH IR S KI5 SN S5 AR
AHIEFU[I]. H 2 4 2 P A 4R 2020, 16(6):140- 146.
Montazeri H, Montazeri F. CFD simulation of
cross-ventilation in buildings using rooftop windcatchers:
Impact of outlet openings[J]. Renewable Energy, 2018,
118(4):502-520.



