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Structure Improvement of Wind Chamber for
Smoked Oven Based on CFD

WU Enguang' ,LIU Hong’ ,GAO Juntao’* ,HU Wenhao

(1. Zhejiang Ribong Intelligent Equipment Co. , Lid. , Jiaxing,Zhejiang 314006, China;
2. College of Mechanical Engineering,Zhejiang University of Technology , Hangzhou 310014 , China)

Abstract : In order to solve the problems of low and inhomogeneous quality of smoked foods in smoked oven, the research
eroup studied the windchamber structure of air supply system on smoked oven by using CFD ( computational fluid
dynamics) technique and experiment verification for a common smoked oven, and proposed two kinds of wind chamber
structure improvement schemes with variable diameter structure and multi pipe connection structure through simulation.
The results show that the two improved wind chamber structure both can effectively reduce the velocity difference
between each outlet of pipe , so as to improve the flow field distribution in the heating chamber of the smoked oven. The
improved scheme can effectively improve the quality of smoked foods.

Keywords : smoked oven; CFD ( Computational Fluid Dynamics ) ; airflow system; wind chamber; variable diameter

structure ; multi-pipe connection structure
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Figure 1  Simplified model of 2-door 5-car

intelligent heat collecting smoked oven
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Figure 2 Mesh model of wind chamber for 2-door

5-car intelligent heat collecting smoked oven
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Table 1  Boundary condition settings for
wind chamber of somked oven
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Figure 3  Sectional velocity cloud chart
of centers of wind outlet pipes

THEE SRR E A B HEA, — 8 R ZE R B X
A iy AL ABRE I 1) 8 XUAEF , 53— PR 43 S A o 2
P AR 0 Bl s D A R ) B A, AR S M
M RERAMMA, BE 2 fTRLEWHE L2
F 16 A~ KU e H ] Y 18 A4St XU 3R R, B L ~ 8
SEM2T ~34 SEL N HEEYRRT 9 ~26 54,
I R A BRAE S 27 5 XU 3y 43.73 m/s B
ANRGHE HE BRAE S 13 5 Hh XU, 8 33.45 m/s, o
ZE{H A 10.28 w/s, BT B3 0 B O3 A AN 5T
WG, B G A N R AL, S BOR 2
JAIC T A A 5],
2.3 ERRSGXEFRBEHLE

Sh S e BT ST H R 6 XU R G AU ) BB £
IEBRPERIG B, DR AT 1 SR R SO0
215 HER REAR AR R APk KU 48 AU 18 4% H RKUEY
AT, H S0 B R A, LR RN .

1) A RSN IR W 8 a0 REAR AU

2) SR RERGER 2 A KL, S — B 1a) 5 W

S ) v R ) B R PR, B E 2 BB AR A T
FaoE

3) B KGHEA AR SRR XA T A5 XV T
FEXEX D, A ER R EZ )G, iE R T

ERAE
4) RUR MR TARIRAS , A& 3 K, HHid
SERUE ;

5) SEIRRMIE ARG 2 A KL S B
PR GRS, BE RS ED 47 7 o

$ 3 IR BME R 251 RE R
A SE B R, -5 0 FLT A5 B A 254 H XU X3 R
AN BEAE ] — AR T 23 2 25074, AN 4 B

275

£ ~— SRR
i~ 36 155 195
N
W3

i 4‘1 '% 1I0 1I3 1I6 19 2I2 2‘5 2‘8 3‘1 3I4
HRE RS

B4 fgALsgh vk Ei

Figure 4 Comparison of outlet velocities

between simulation and experiment
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Table 2 Speed analysis of wind outlet pipes
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Figure 5 Variable diameter structure model for

wind chamber of 2-door 5-car smoked oven
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Figure 6  Velocity vector chart for variable diameter

structure wind chamber of 2-door 5-car smoked oven
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Figure 7 Simplified model of multi-pipe connection

structure for wind chamber of smoked oven
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Figure 8 Cross section of multi-pipe connection

structure for wind chamber of smoked oven
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Figure 9 Velocity cloud chart for multi-pipe connection

structure wind chamber of smoked oven
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