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Fig.1 Sinusoidal-corrugated solar air collector

TEE T A 2K (1978 = ), 2 il g fR AR A, AN HPY A 27 e YOI, B M e Wk 5 A, 2 20 Sy RE B R 1

5% ,E-mail ; lotus427@ 126. com.



36 TR R A R (T AR )

2014 4

2 HERZ

2.1 BEESMEXIS

iz ] ICEM SR A0 3 47 I 4% 0] 43, an &1 2
JT7R . 3 RE DX HEAT RS I, G f 49 BE THHE By +
(R 5 KAB A 30. 28 0 A% TG G 1k 2% %, 47 15 R 45
23U 3 A SR AT, I 2 (a) s, 1R

(a) FATHLEL

FRECN 55 TT AR LG AR 5 Tl BRI 5 25 O A
Pe ol B, AP 2 (b) frs SR RS B0k 52 07
iR AG . ZHE DR R 4R = ON FEBE DR A S
g3 5 AW AR BEA SRS NS AN LR
e — B I T2 3 35 AR K 34 7 45
B, UnlE 2 () Bz, 22k A RUAR 31 2F Hh 1 07
ARARTE X5y S B U BUAT X B, e 3 fro.

7

(b) EHAER!
B2 IEZiESKHE

() ZHEH DR

BEESERBEE

Fig.2 The model of the sinusoidal-corrugated solar air collector
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Fig.3 The sinusoidal-corrugated solar air

collector with many inlets and outlets
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Tab.1 Boundary conditions and physical parameters
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Fig.4 Stream line distribution of center
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section with different flow model
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Fig.5 Temperature distribution of absorber

plate with different flow model
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Tab.2 Comparative analysis on the performance of

sinusoidal-corrugated solar air collector with different types
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Fig.6 Stream line distribution of center section

with different types
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Numerical Simulation on Thermal Performance of Sinusoidal-corrugated Solar Air Collector

LI Shui-lian"*, MA Xin-ling', WEI Xin-li'

(1. School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Mechanical
Engineering, Zhengzhou Technical College, Zhengzhou 450121, China)

Abstract; The thermal performance of sinusoidal-corrugated solar air collectors was studied by numerical sim-
ulation by using CFD software, and the parallel and vertical models were analyzed. When the flow is parallel
to the corrugated plate, the heat exchanger between the plate and the air is fully with less heat loss, and the
heat collecting efficiency is improved by 4. 16% than the vertical model; when the flow is vertical to the corru-
gated plate, the outlet temperature is relatively low with larger heat loss and low efficiency because of the dead
space. The thermal performance in the U type, X type, S type of the sinusoidal-corrugated solar air collector
was also analyzed. Results show that type X is the best of three types with the highest outlet temperature, the
minimum heat loss and pressure drop, and the average thermal efficiency of collector can reach 83.54% .

Key words: sinusoidal-corrugated absorber plate; solar air collector; CFD; numerical simulation



