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Numerical Simulation of Internal Flow Field of Inflow Shaft in Deep
Stormwater Storage Tunnel System
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Abstract; The inflow shaft is a key component connecting the urban deep stormwater storage
tunnel system with the shallow drainage system. The internal flow field of the shaft directly affects its
energy dissipation, noise control and exhaust, which further affects the normal operation of the deep
tunnel system. The RNG k-g¢ turbulence model in FLUENT software was thereby used to simulate the
internal flow field of the drop-type inflow shaft, and the pressure field, velocity field and energy
dissipation rate of the shaft were calculated under different shaft shape and inlet velocity. The results
showed that the change of inlet velocity had a great influence on the pressure of the downward tapered
tube and the downside of the energy dissipator. The pressure on the energy dissipator was higher under
the condition of low velocity, while the pressure on the downward tapered tube was higher under high
velocity. The increase of the inlet velocity would lead to the decrease of the energy dissipation effect. In
addition, properly increasing the length of the energy dissipator could effectively improve the energy

dissipation effect and the stability of the effluent.
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Fig.1 Geometric size diagram of inflow shaft

deep stormwater storage tunnel system;

inflow shaft; inlet velocity; energy
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Fig.2  Variation of pressure field in inflow shaft at three inlet

velocities
2.1.2 HEY
3 AR F i T B R A L 3

- 124 -



www. cnww1985. com 2

B OREOAE RGN AR

A BARAL I

35 %

%14

3 PRI S 1 IO N o AN B i 87 3 Bl NS S R 8 o
TR LA — 3, Y4 A8 S g Tt e R IX 8, e KL
SR A I S 4 3G R O 70 AL, i e K
XA 45° ff Rk B T Ak, I A X T 2K G AT
REAE I A B RO B2 (RN o 32 it PR SRy K I 7R T g
BN AV Bl , K G 2 [ AR FH LA Bk i 5 78
Z I VR X /K B RE ARG 21 1T B 2R .

(U= g
L«

W/ (mes™)

=]
in

O M NN
Suouohouooo

@ s

@ 15ms gy 2mis

a. HHC R THT A AL B 3 A1

i
=
=

o

w
SN RSO
SNOSUNOUNSNTSUNSNOWN B

d/ :

@

b. W RETE DﬁLE"Jle_/

B3 ARANOGRETSEHNESBEEZENL

Fig.3  Variation of velocity field in inflow shaft at three

i

inlet velocities
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inlet velocities
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Fig.4  Variation of pressure field in inflow shaft at different

length of energy dissipator
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Fig.5 Variation of velocity field in inflow shaft at different
length of energy dissipator

HITELS ATLAE S AR KN 4 m 3 2]
6 m I, JEKAE NI TR E , KR EAH
AEAE I A RE AR . DAJRE TR RE A )38 BE 2= [RTade vl
DA 1,6 m JHBEAE rhCo T A 3 2R PR IR 4 m 7
REAT A BE O 35 T 2T A I R 4R ZEAE m E] 8 m
INF, A8 PN A R S BE AR 6 mJ BE AR Y PR HF —EL
TE YZ BT H 17 AR Y 3 = AT S xS,
HVHBEE KN 4 m HEINE] 6 m I, K AT REE
A S BEASSE BT BERICR, , Ty i — 2D 8 i R

He'B

KX RERCR T AR .
2.2.3 {HEERHT

REILZE 5 B R, 7R S PR A LT N 1. 83 m/s
FEZEN 37.55 m W AAAE T, 2SI AR A K R 400 R
4.6.8 m B, s 58 5.45 4,31 .3.91 m/s,
THEEFR 5 R 96.0% 97.5% 97.9% ., v LLEH,
TR IR T SCAT B0 1) T BB , 35 44 i fig
B EA A T & BRI E R, (K
JEI 6 m ARSI E] 8 m IR RER AR TR L
3 4%

@©  RFERIF NS R, AR A2 57 e o 4R
KA 3 AR B I b0 Sk L O A A DL B
RBATIICTR . A CUWLER A b6 T Jr i 4 8 AN e S
T T BB ST AR SEPR R T
A N REAE N BE R s PR (PR
dife 1. AN, B AR E T R 7l e R
WAL NN RL W O R e R AW NS N A A
SVEF XA R T30 75 18 e DL B 46 8 it s
R TRt [FIET, T BB K B B N e 8 fifi b
IR 13 B NASAE , {H 2 B R SR 1 188 5 P 3 7
G52 m AN o

Q  ZBEARRLEA BT AR, ISR T
REAE AR OTH R o RIS SR BoR K ETH R
WERIERIZ 8, B AP 7 i shh 3. AH
TR HE I 2 T 301 R84S T BB R 19 R B, 18 24 34

TH REAE I B ] A 20 e T BRSO A K AR E M o

B2 3k :
(1] RIGE, E Rk, T, 4. Sl TR B HE K 5 ¢ i 80 52 43

SyWrLT]. RlgiER ,2017,62(27) :3269 - 3276.

Liu Jiahong, Xia Lin, Wang Hao, et al. Typical case
analysis of deep tunnel drainage system in urban area
[J]. Chinese Science Bulletin,2017,62 (27) ;3269 -
3276 (in Chinese).

TR, L, 2R, A S T R S R R B B
AR N A S R SCLT ] iR 4 ok K, 2016, 32
(10) :35 -41.

Ding Liugian, Wang Hong,Li Na,et al. Evolution of deep

(2]

stormwater storage tunnel projects in the United States and
its reference value to China [ J ]. China Water &
Wastewater,2016,32(10) ;35 =41 (in Chinese).
ffoTfR, £k, A, 5. TBUHK RGBT K
(T#% 133 1)

(3]

- 126 -



