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Analysis of axial velocity distribution law of the slot side

gas—collecting hood under jet action
TIAN Jinping, DU Feipeng, WEI Qian, WANG Mengna,ZHANG Jia
(School of Environmental Science and Engineering , Taiyuan University of Science and Technology,
Taiyuan 030024 , China )
Abstract;In order to reduce the energy consumption of the local ventilation system for contaminants
control , the axial velocity distribution law of the slot side gas—collecting hood under jet action was stud-
ied. The influence of exhaust air volume on the dimensionless axial velocity without jet and the flow
field characteristics of the gas gathering system under the condition that the jet velocity was equal to the
wind speed at the hood were analyzed by numerical simulation. Based on the results of the numerical
simulation , the variation laws of wind speed controlled by the jet angle A; and jet slot length L varying
in different ranges were compared. The results show that the exhaust air volume does not affect the vari-
ation of axial velocity. The velocity attenuation becomes slow when the air supply ejects airflow in the
opposite direction of the A;. When A; is —10°,the control wind speed reaches the maximum value , which
is 0.76 times of the wind speed at the hood. The optimum value of L_ is 0.4 times the width of the work-
table ,and V_= 0.57V, at this time. When the value of L, exceeds the above value,the control wind
speed will not increase.
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side gas—collecting hood
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Fig.2 Mesh generation of model
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Table 1 Boundary type setting
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Fig.3 Comparison of axial velocity between

experimental and simulated results
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Fig.4 Axial velocity distribution without jet

2.2 EHIRGEREE

XV, V=11 F 5 AR RAL AT
B, B S HERRG LA, K 6 AR WK i
TR CHEEE A, WIS FIE 6 mI AR
G E AR E PR A S, AT = A X (1)
Le[1.0m,1.5 m] ROz X, XA i T
i Ui A4 DK Sl SR, e i 3 Bl B~ T IS D5 O 1)
FHEE I 5 7 1 2 SR A ) U Bl S e AR A S
T3 | T BRI B BT LI ), I 1A WO IS Y S
WABIR I HTZ S G SR I o 22 4 K 1 [R] i
DA AR, 7E ity FUB BT Ul )2 5 (2)

\ﬁ @\‘\\\ NN //4/7 }/z;w 1 Hf)g

M 0.98

0.87
/ // 0.76
7

0.65

ﬁo.ss

0.44
0.33

0.22

0.11

0
Bs5 &£85FZ&%R%&E

Fig.5 Streamline diagram of the gas gathering system

R [(mesT)

L=1.0m, O=1 782 m¥h, 0=270 m*h, A=0°

V=4 N
A 4 Gy ik o A LA AT .81 -
40r e 0=594m¥h, 090 m¥h
& ’ i
351 --o- 0~1188 m¥h, Q=180 m’h
—a- 01782 m¥h, Q7270 m¥h
\ )
30N el 02376 mYh, 0=360m¥h Vi
4 - ()= 3 — 3 /
a5kl T+ es2808mih, O=4s0mh /»
v VY -~ 03456 mYh, 0540 mh A
ERT) NS ey
@ \\ X\ \\\ —‘_,4,_4——4 /‘ //
= N T e P Tt s
LSy s =¥ Y /‘
R T St L s e VS
Lol N, TTTTTmToovT P
‘ N \A\_ J___‘___g.__a-——" /
N A e A A A A __.___./
0.5'\;::——0——0—-0—-0:::::—._/-
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
L/m

L=1.0m, 4=0°

B 6 FRERMR T EES
Fig.6 Axial velocity distribution under different

blowing and suction airflow
Le[0.42 m,1.3 m] A ¥ X, i Ab T4 50
FALFEMEHIS , 8T U 5 )= )5 B s A /0N Ui
Radfh g E B TRE; (3)Le [0 m,
0.42 m ] IO X, e X 7 1R 3 X5 SO 1Y
YRR D o 22 Sy, SRR B2 11 B i 1
SURTIVAN: S A R it 2 Al oA = & (A L
i A5, 12 XU S o KGE VT Y S RNk 2
B
x2 EHXESH
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Fig.7 Axial velocity distribution under different jet angles

fl

3\»f""; f..f a?

1% -"//ﬂ::’,s,';;:"; 1.20
7" A2
l/f ' r}l, '/;//{///,;:1 .
/ e 7 :"7,’/’-”/‘ 0.98
lf/l/ II,, ;l ///, N ..
e fit 4t 0.87
0.76
0.65
0.55 &
0.44
i,
033
0.22
0.11

0

l

Illl/f

/(m-s™)

(@) 4=-10% L=1.0m, Q=1782m¥h, Q=270 m¥h

10° )i, A B T A ST, B — 2 e
FRHCR XU Ay Aty W A T ] s = R 1 184 o it
SR A W B R, Tl R B S DR, 7E A, =
10° B IR B iR/ V, =0.34V,
2.4 EEROHK E X5 3 E B R m

Pl 9 Sy AN [ AU B i ARl 30 A <R
SO AE  FRERTAY Lo= 1756 B, A& XL
W% PRSI — 0 43 4 A W A XL T A
PEIX BRI AR R 2 S A, R i il 5
WA WA RN V.= 0.52V, ;2 L =2/5b I},
SPRAZ O IX 2R R R G A SO B W, 5
X V. =0.57V,_ ;24 L >2/5b I, Bk %) 4 W
BER AA A i 3 T AR R AR s i X
ANEIE K, W, Lo=2/5b AI7EAR KL b
RS RERE

B8 HKREGREE

Fig.8 Streamline diagrams of the gas gathering system
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Fig.9 Axial velocity distribution under
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