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Monthly Solar Irradiation Monthly Solar Irradiation and Every 

day distribution 
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Chihuahuan desert 31’ Busan  34’ 



Fluid Package: REFPROP with 

TilMedia Suit 

Modeling in MATLAB/Simulink 

Modeling 



Solar Collector Efficiency Curve 

Modeling 
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Modeling 



In experiment large operating range can be possible but it must be 

limited due to safety issue 

In simulation 60% of maximum operating mass flow rate is applied 

Modeling 



Daily Irradiation Curve Re-organized solar irradiation 

Modeling 



 Weather can be classified with season (duration of sunshine and 

ambient temperature) and daily solar irradiation amounts. 

Annual variation of solar irradiation Duration of sunshine vs. solar irradiation 

Modeling 



 In El Paso (desert), solar irradiation distribution is concentrated to 

fine weather condition. 

 In Busan (city), the distribution is very large. 

Modeling 



Measured temperature  Effect of temperature  

• Mean temperature and measured temperature 
effect comparison 

Modeling 



1. Scroll expander can be appropriate for large range of solar heat flow 

2. When solar irradiation is small, optimum operation mass flow of system 

is shifted into left (maximum power output at low flow rate) 

Summer 
14 hours of duration of sunshine 
25 oC 

Spring & Fall 
12 hours of duration of sunshine 
15 oC 

Winter 
10 hours of duration of sunshine 
5 oC 

Single Expander Simulation 



Water storage: 800L Water storage: 4000L Water storage: 200L 

Single Expander Simulation 



 Expander efficiencies duplicated from single expander 

Single Expander Simulation 



Summer Spring/Fall Winter 

Maximum Power Output Comparison 

Single Expander Simulation 

Desert: Region with low weather variation 

City: Region with large weather variation 



Single Expander Simulation 

Single 

1
2  size 

1
3  size 



Expander Modeling 

Expander efficiencies duplicated from single expander 

Expander Efficiency 50% 

Multi Expander Simulation 



Single 

Dual Triple 

Multi Expander Simulation 
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Dual Triple 

Multi Expander Simulation 



 

Conclusion 



 




