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Numerical Simulation Analysis of
Natural Ventilation in the Dyeing Workshop of a Shaoxing Printing and Dyeing Factory in Winter
Zheng Xianyu' Di Yuhui! Hao Zhendong?
( 1.School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710048;
2.Keqiao Textile Industry Innovation Institute, Xi'an Polytechnic University, Shaoxing, 312030 )

[ Abstract]  The fluent software was used to simulate and analyze the natural ventilation of the dyeing workshop of a printing
and dyeing factory in Shaoxing City in winter, and discuss the influence of different vent positions and heat source intensity on the
temperature and airflow distribution inside the workshop. The results show that when the heat source intensity reaches 60°C and
80°C in winter, the area where the temperature of dyeing work zone B is higher than 28°C is larger, which cannot meet the
requirements of relevant regulations; the height of the vent is only reduced in the small area of dyeing zone 1. The surrounding
temperature and wind speed are improved, and the temperature in the central area of the corridor between the dyeing zone 1 and the
dyeing zone 2 is increased and the wind speed is reduced; the densely distributed dyeing machine has a narrow space around the
dyeing machine, and the wind speed is too low, forming a high temperature zone. When the plant is naturally ventilated in winter,
the north wall should have as few windows as possible, and partial ventilation can be adopted in some areas.
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Fig.1 3D physical model of dyeing workshop
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Table 1 Geometric parameters of the ventilation system

of the dyeing workshop
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B at a height of 1.5m
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Fig.4 Comparison of simulated and measured values
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Fig.5 Simulation results when the center height difference between inlet and outlet is 2m
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Fig.6 Simulation results when the center height difference between inlet and outlet is 4m

2.3 FEHRE O EEZE Y 6m AN [F ISR R 1)
LEPEEP S

2bhEE RO L EZE R 6m, IR GREE
M 40°CE| 80°CHY, =% 1.5m R L% = K.
T E 2~ BB 7 B o 1% D00 N il X 4 iy e el
TR AR AR A AR O, o ALK E XUT HpoC PR
RN 1.7Tm JEEBEEHL I S AN 1m), Jefe 1 X
S DAL RRE ST 1.2m/s, R /N
F16°C , B & gL LA Bl H IR AR 22

W NT 0.4m/s (X8, Geft 1 XA 2 X2
V) 7 B H o DX el 2 S PR AR T B 22, = Fh #AR
o AR ZE I, I T R AR R AR T
0.1m/s [IXIk, #HIHERE 40°C W AR, 2
TRBEFE N 80°C I, I I Y LIy X IR i e ik
39.5°C . HHIAJREE N 80°CHY, Yt T/EB X
MFE ST gt 3 X 1) B il sy i 2 S AR
0.3m/s.



frey

$36EH 1 R,

Hr

ST

(]

e 07 o

(b

1
Hnm

\-ﬁ-M-J-h -

(¢)

2.4 AN[R]HE Y I F e v B T R ARAD 28 R0 L
K K= 00N A A E X At v JBE ZE A AL
ZEREAT LB D ARRIIRISGR AR, Aussidt
JE O R BERRAIG, Gett 1 IX Qe 2 Sk
T 0.3m/s (1 XSRTEARY s 2 A0 R0 e ik XU B st
ANGett 11X, Zid SEIT T IR e BN 8 50 4 1)
AR INE, IREAER 1 KRt 2 X2
[A]E L X2, JF 5 2 RS BT, 18
TLHR 2 B Y, SRR e DX s At 1k B Bt
DR PR Lo i JBE 2 1 K G IR T A v FEE ARG T e
%, 2R RE 2 B, R 2 4 T 1 X
ANt 2 [X 22 [ 22 R DX 45T~ R BE AR, B B[R]
— IR AT T, AR AL R EE MR
FPECERIRER R, Geta] b5 AR IR
Ko b DU ARG i BERRARIN, Zett TAE B X PH
BRI R 2 W, R A B P P, (AR
R JBR FR UL BE 37 R B 3 0F R A A B B AR . et
3 X ANGe At 4 [X 7 o ) 5 JBR X 48 Hy 13 25 b 4

B 1.5m Ab#IE 80°CH iR FE 37 ANk i 4
7 HEXOFOEEER 6m BFHERILER

Fig.7 Simulation results when the center height difference between inlet and outlet is 6m
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Table 2 Simulation values of average temperature in the

corridor between dyeing zone 1 and dyeing zone 2
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