36 8 Vol.36 No.8
2018 8 Renewable Energy Resources Aug. 2018
( s 250101)
o CFD ,
311 Wim? . o
; ; , 14.12%
; CFD; ;
: TK513.3 : A : 1671-5292(2018)08-1137-07
DOI:10.13941/j.cnki.21-1469/tk.2018.08.006
0 45° ,
, 12.6 °C,
o ,2030 10.14 “C, i CFD ,
30%~40% , N
|1|O 9 Y b
36%, , ; ;
[12]
o [2| 9
’ ) 76.5% ,
19.9 C, 18 m*h 199.84 m’/h,
Bl EN 51 f6] 4~7C,
o [7| o
8] o
, ANSYS 1
, 1 mx0.16 mx3m,
° lQJ\Wei Hell S 0.2 mx0.05 m,
0.12 mx0.15 m,
’ ’ mm o
> 1 o

: 2018-01-20,
: (2012-ZD-16),
1977-), , o E-mail : fliu@sdjzu.edu.cn

- 1137 -

40



2018,36(8)

1

Fig.1 The new wind system of thetraditional solar wall
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Fig.2 The new wind system of the solar wall in
double air duct
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Numerical simulation analysis of fluid flow and heat transfer in
double—duct solar wall

Jia Binguang, Liu Fang, Zhang Dapeng
(School of Thermal Energy Engineering, Shandong Jianzhu University, Jinan 250101, China)

Abstract: The efficiency of solar energy utilization was closely related to the heating effect of the
solar wall. In order to improve the utilization rate of solar wall, a kind of solar wall with double air
duct was proposed in this paper. CFD software was used to simulate the heat transfer characteristics
of the air in solar wall under different air volume conditions in traditional single —duct solar wall
and double —duct solar wall. Then, the curve graphs which used to represent the relationship
between the temperature difference of inlet and outlet and the efficiency is given when the
irradiance was 311 W/m?% The results showed that with the increase of air volume, the utilization
efficiency of solar wall increased, the temperature of collector plate decreases, and the convective
heat transfer coefficient of air and collector plate increased. Compared with traditional single—duct
solar wall, double —duct solar wall enhanced the instantaneous heat collection efficiency
significantly up to 14.12%.

Key words: solar wall; CFD; double duct; heat collection efficiency
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