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CFD Simulation of Wet Curtain Cooling System in Garment Workshop
PENG Jing-li ', LI Li"*, CHEN Yan-gui’
(1. School of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China;
2. Fujian Province Key Laboratory of Energy Cleaning Utilization and Development, Xiamen 361021, China;

3. Cleaning Combustion and Energy Utilization Research Center of Fujian Province, Xiamen 361021, China)

Abstract: That hot weather conditions cause wet curtain cooling system for garment workshop indoor
temperature and humidity regulation is not obvious in southeast China. Computational fluid dynamics, CFD
was used to calculate temperature and humidity distribution of wet curtain cooling system. The results was
field test and computation were employed to set the corresponding boundary conditions. The simulation results
showed that the increment rate of temperature of the wet curtain along with negative pressure fans direction was
about 0. 031 °C per meter in correspondence with the decrement rate of relative humidity about 0. 37% per me-
ter. It the results from simulation and experiments for temperature and relative humidity is respectively about
0.57% and 4.9% , which verifies the accuracy of the establish three-dimensional CFD model. It can be con-
clude that the result from the set model is beneficial to the layout of the clothing workshop.
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1) FBigsefE )T
ou/0x + dv/dy + dw/0z = 0;
2) FhisriEIE
p(ou/dt + d(uu)/dx + 0(uv)/dy + d(uw)/9z) = w(du’/dx + ou’ /&y + du’/d°z) — Ip/ox;
p(v/ot + d(vw)/0x + d(w)/dy + d(vw)/dz) = (W' /3x + W /Py + W' /9°z) — Ip/dy — pg;
p(dw/dt + d(wu)/dx + d(wv)/dy + d(uw)/0z) = w( 9w’/ x + ow’/dy + 0w /9z) — dp/dz,
3) HorsrEE
d(puc,)/dx + d(puc,)/dy + d(puc,)/dz = d[ D, d(pc,/dx]/dx +
[ D.d(pec,)/dy]/dy + d[ D,d(pc,)/dz]/dz,
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p(0T/0t + 0(Tu)/dx + d(Tv)/dy + d(Tw)/0z) = d[ (k/c,)0T/dx]/0z +
8(k/cp)8T/8yJ/8z + G[k/cp)(')T/az]/f)z + Sro
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WA (2) "I R KL F e S I S S A TR BRI E B E L 1,
T, =T, —n-AT, (1)
g =(T,-T)/[1/h, + z”:(a//\i) +1/h,], (2)
i=1
K, Ty A vk MR, K T, RSN TEGREE, K T, WENEEMRE, K; o MRHERKE
HHIEOR; AT IESNIAT | BBRIEE 2, K; ¢ HIREEE, W/m’; h, S8k A Py 28 1 25 SR % i
HAREL, BUE 8. 72 W/ (m® - K); 8, WAEEE { JZRERE, m; A, W5 ZHSHMEE, W/ (m-
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xR1 BREGEEXRSH

Tab. 1 Basic parameters of boundary conditions

B M BRIRE EHMHRNEE WAL RE  IRATHE O A AR B4 0 KR
p = ) Outdoor dry-bubble Outdoor relative Wet curtain inlet air % Wet curtain inlet Wet curtain imports
arameters temperature/ C humidity/ % temperature/ °C air relative humidity/%  atmospheric pressure/Pa
KU Values 35 56.00 30 81.4 101 325
2% WHLH PR B AR RSP TR PEICAT IR mEE
r & ors Fan outlet volume flow Human skin Motor case Fluorescent Air density
arameters /( m s ) temperature/ °C temperature/ “C power/ W /(kg * m -3 )
HH Values 4 33 35 32 1.225
2% ARER PR VU 356 BAG 8 T T 355 A JLIE PR
P & ors Eastern wall heat Western wall heat  Southern wall heat flux Northern wall heat flux
arameters flux/ (W - m ™) flux/ (W » m ™) (W-m™) /(W -m™?)
JUE Values 4.10 2.75 3.60 7.80
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Fig.5 Temperature distribution of Xat6.4.17.6.22 m in the clothing shop
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Fig.8 Measuring point distribution within the garment workshop
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Fig.9 Comparison of measured and simulated values at different observation points
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