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Air Distribution Simulation of Stratified Air Conditioning and Load Analysis of Air Conditioning Area

Fan Jirong Jiang Songbiao Gong Siyue Lu Youbo

( Architectural Design and Research Institute of Guangdong Province, GuangZhou, 510627 )

[ Abstract ]

In this paper, the numerical simulation of air distribution in high and large curtain wall space stratified air

conditioning is carried out. Analyzing the temperature field in the calculating area, Judging the stratification effect of air

distribution. The average temperature of the working area is used to calculate the load of the air conditioning area and the

refrigeration capacity of the air handling equipment, and the empirical coefficients of the proportion of air conditioning load in the

whole room are summarized.
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Fig.1(a) Room plan
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Fig.1(b) Room section
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Fig.2(a) Overhead view
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Fig.2(b) Side view
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Table 1 Heat release rate of curtain in each area (unit: kW)

X 45 FS [E2] [t It

KX (0~8.4m) 12.6 25.1 31.8 11.1
HIX (8.4~16.2m) 8.0 10.9 14.0 10.6
X (16.2~28m) 8.7 14.1 20.1 13.6
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Fig.3(a) Vertical temperature nephogram (°C)
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Fig.3(b) Vertical velocity nephogram (m/s)

TE =¥ 6.5~8.0m Ab GE R L 7.0m),
RESE BT, ETHEZN 1.9°C, PLEREALE
NPT TERE T AR AR X 25 X
(i FE AL, 0~6m XICP IR BE EAHE A 2
0.4°C.

—— 5 AL 10%
—a— FT R 15%
—o— FHRL20%

6.0 7.0 8.0 9.0

00 40 80 12.0 160 200 24.0 280
EE®EEM

B4 ZBEiREomEhk
Fig.4 Vertical temperature distribution curve
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Table 2 Average temperature of 0~2m area with each

exhaust air volume

20% 23.90°C 23.98°C 24.07C 24.11C
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Fig.5(a) Planel temperature nephogram (‘C)
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Fig.5(b) Plane velocity nephogram (m/s)
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Table 3 Cooling load calculation of each exhaust air

volume stratified air conditioner

10% 2433°C  2442°C 2450TC 24.54C
15% 24.12°C  2420C 2429C 24.337C

HXELH  EMRE FER A M
10% 9.85C 309.37kW 0.718
15% 9.63C 302.67kW 0.703
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20% 9.41°C 295.66kW 0.687
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Table 4 Refrigerating capacity of each exhaust air

handling unit

HEXE S RARE RKIRE fil v
10% 25.92°C 15.15C 338.27kW
15% 26.38°C 15.37°C 346.02kW
20% 26.84°C 15.59°C 353.46kW
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