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Table 1 Designed temperature difference of heat transfer
equipments in SDAHT system
T.JC T=Tc.+10 (T.=T},+10)
T/C Tw=Tc.+5 (Tw= TE\]\+5 )
Ty C Te=Trne—3
TealC Teo=To+8
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Table 2 Parameters and calculated values in
designed working conditions
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Fig.2 System performance vs solar radiation intensity
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Fig.3 System performance vs ambient temperature
3 20 C
31<C 0
, 6.6%, DAHT
30.4% 18.6%
26 C ;
30C , )

-319 -



2016,34(3)

,DAHT , 120.6 kW/m?; T.=80 °C; T;=28 “C; GTL=65 C
48
o , 44
401 17
3610 -
1 =
s o Q32r 6 <
1SS =
=~ 28 A A a A
4 a—" T 45
’ ul/ A \A\
¢ A COPpuy —"—, 2
78.5 °C 100 C wp 0Poun " 1.
4 16F —*—COPspunr =0\
o 5 12+ .- " . . . ) .\.\. 3
5 Sk
4+ 42
82 OC ) 0 " PR R R IR U S N T R R
98 99 100 101 102 103 104 105 106 107 108
, 12.5%  7.448 kW,
/ T/ C
82 C R DAHT 5 /
. 82 Fig.5 System performance vs absorber/evaporator temperature
’ ’
o 6 DAHT 5
DAHT . s
o 4 ’ ’ o ’
bl o b
DAHT o
, 1=0.6 kW/m?; T.=80 °C; T\=104 °C;T,=28 C
48[ 10
o 44f 1y
120.6 kW/ni's T,=28 °C; Tyy=104 C; GTL=65 C aor I
s 8.0 36F 5
aar M < 2F 7 <
— N A z
401 .\l\. 175 28 ': A— 16 S
36 B 24 —A— COPyun —o—n,
x 327 i 47.0 —\i 20 —8=COPsyrr  —9—0u» 15
g S 16} 14
281 . . .
A= COPyr r \'\
241 N 6.5 i
—*= COPsur 8t .\\ 3
201 =7 4 [ T R T T TR SO NN TR TR SN N N B R 2
16F = Q. 16.0 38404244 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74
. e C
12r T ., 6
sl.* Co 5 ) i -
76 78 80 82 84 86 88 90 92 94 96 98 100 102 Fig.6 System performance vs gross temperature lift

TJC
4

Fig.4 System performance vs collector temperature

5 SDAHT / ° 4
/ N )
, ; /
, / , 0
o ; 7 ,
, / .
° , 0.3 kW/m? 79 C
/ 104 C, , , 0.9 kW/m?
12.1%  7.258 86 C ,

kW,

- 320 -



T=28 C; T\=104 °C;GTL=65 C

20 15
—o—0—o—o— g 114
DD/D O- o—a_ | 3
16[ — g 112
-— —a— g
8 da T
& / 1 110
Lop At A, 10 =
&} ; ‘\‘\A 13 S
17
8 ; 1
COPan 0. é
. —*—03kW-m? 0703 kW-m> 1
i —A— o2 —D— s
oA OORWITTIOOKW g
E e " 0.9kWem? 909 kWem™ | 5
; 11
1 i 1 1 1 1 1 1 1 1 1 0
76 78 80 82 84 86 88 90 92 94 96 98 100 102

T/C
7 I

Fig.7 COPspyr and heating capacity vs collector
temperature under different solar radiation intensity
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Fig.8 COPspyir and heating capacity vs collector temperature

under different ambient temperature
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Thermodynamic study of a solar double absorption
heat transformer

Wang Hanzhi'?, Li Huashan'?, Wang Xianlong', Wang Lingbao'*, Bu Xianbiao'
(1.CAS Key Laboratory of Renewable Energy,Guangzhou Institute of Energy Conversion,Chinese Academy of
Sciences, Guangzhou 510640, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A mathematic model of a solar double absorption heat transformer is developed in this
paper. Based on this model,the thermodynamic performance of the system has been studied under
various conditions,including the solar radiation intensity,the ambient temperature,collector
temperature, absorber/evaporator temperature and gross temperature lift. The results show that,
first, the absorber/evaporator temperature has an optimal value when the system works in a certain
condition. Second,the system performance improves with the rising of solar radiation intensity.
When solar radiation intensity rises from 0.3 to 1.0 kW/m?, the system coefficient of performance
improves by 0.109 and the heating capacity increases by 11.6 times. Third,with the ambient
temperature or collector temperature increased,the system performance increases first and then
drops. The optimal ambient temperature and collector temperature are 26 “C and 82 °C respectively.
The best collector temperature increases with the increase of radiation intensity and ambient
temperature.

Key words: solar flat plate collector; double absorption heat transformer; collector temperature;

thermodynamic performance
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