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Prilim nary R esearch on Solar-A ssisted Themmal Pow er G eneration Systen
LiYnglin M ing Xiangyy LiYun Zhu Aijuan

(School of Pow er Engineering NanjingN omalUniversity Nanjing 210042 China)

Abstract The solar assisted them al pov er generatbn system which adopted industrial w aste heat as a firstchss heat
source and solar heat collector as a second ong drove themotor to generate electricity while the ovetheated circulating
refrigerant expanded n the urbne Firstly the principk and working cycle of th s novel systen were analyzed and then
systan atic themodynan ic calcu latbn w as carried out on the basis of the theoretical analys s Theoretical cakulaton re-
sults show that when R717 was circu lating refrigerant evaporating tan perature of ciculating refrigerant was 60C and
condens ing temperature was 27C, the eleciricity generating efficiency of hisnovel systan could be up to 8 7%, which
ind cated that th& novel themal power generation systen has a better applicatibn prospect
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Fig.l Schematic of solar—assisted thermal power Fig.2 7T-5 of solar—assisted thermal power
generation system generation system
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Tabk 1 Small binary power phnts using low — tean perature resources

() rc W
N igorkaw a( ) 140 R114( ) 1 000
O take( ) 130 Isobutane( ) 1 000
Husavik ( ) 124 NH;-H,0 ( ) 1700
Nagqu( ) 110 Isopen tane ( ) 1 000
A lthein ( ) 106 CsFp ( ) 1 000
W abuska CA( ) 104 Isopen tane ( ) 1750
Chena Hot Spring  AK( ) 74 R134a( ) 400
K utahya-Sin av( ) 145 R124( ) 2900
60C, 27C, 2
, 18C, 25C;
2
Table2 Parametersof working fluid in the systan
1 2 3 3a 4
/C 60 105 30 27 27
/(m3 /kg) 0. 0255 0. 0622 0. 1230 1.6678x 1073 -
/Bar 26. 1 26. 1 10. 7 10. 7 26. 1
/(kJ/kg) 986. 0 1643.2 1492. 8 328. 8 328. 8
20 kW , ,
P 20
L= = = 0.1564 kg/
=y~ h)N T (1643.2- 1492.6) x 0. 85 8ls
, 0. 83
Qo= qu Xvs = 0.1564x 1.6678x 10" = 2.608 x 10 'm’/s= 0.939m’ /h
, 32CDLF4-210
4m’ Ik 170. Om; 4 0 kW.
qa(hs = ha)  0.1564 x (1492.8- 328.8) 3
=N T 41868 x (25— 18) = 6.211kg/s = 22.36m" /h
HF80-65-125 , 25m’ /h 5m 0.75 kW.
Q1 Q> ,
(h,- h _
01 = 0 = qa(h, 4): 0.1564 x (1643.2- 328 8) _ 1) 20 v
2 2
1
ho - h
hy = = > “+ hy = 986.0kJ/kg
1 ;
o = 2 _ 102. 79 — 0.6138ke/s= 2.21m’/h

oy A 41868 x (75— 35)
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HF50-32-125 : 6.3m’ /i 5m; 0.55 kW
4)
P-Wr 20— (4 0+ 0.75+ 0.55
n= - ( L x 1000 = 7 19. (12)
01+ 0 205. 58
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