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1.  Introduction 
• Background  
    The project is highly relevant to the priority areas of Energy and 

Environmental Change issues. 

 

Fossil fuels are the main sources of 

energy we use today 

http://www.google.co.uk/url?sa=i&rct=j&q=petroleum&source=images&cd=&cad=rja&docid=PqFp7wP4Z4oyPM&tbnid=1gt3AstwHy50VM:&ved=0CAUQjRw&url=http://www.petroleum.co.uk/&ei=Vvs5UaCNIqay0QXqlYDwCA&psig=AFQjCNFH6JE967aT-GYSRljhjRW4GdmA5g&ust=1362840747967743


• Objective 
    Demonstration of the combination of adsorption chiller and electrical 

power generator using low grade heat from the sun or industries  

 

refrigeration 

power 
Low grade 

heat 

An adsorption-linear- 

cogeneration system  

(LH Cogen) 



• Project partners:   
• Shanghai Jiaotong University 
(working on cooling unit ) 

 

 

 

 

 

 

 

• Beijing Institute of Technology 
(working on linear expander unit ) 

 



2. Principle of LH Cogen system  

Power generation 

process 

Cooling 

process 



3.   Experimental test rig and initial results  



Test setup in lab 

Adsorption chiller in Lab Cooling tower outside the Lab 

Data collection devices Control panel of chiller 



Operating conditions of Cooling test 
Heating T(oC) Evaporation T(oC) Heat sink T(oC) Cycle time(min) Mass recovery time 
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Cooling test results 
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First test results: the average cooling power was 2.88 kW at evaporation  

temperature -4.5 oC, with average COP and maximum COP values around 0.18  

and 0.27 , respectively. 



Scroll expander tested with compressed air  
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Output power generated with compressed 

air at different inlet temperature. 

Temperature of 

compressed air (oC) 

Average 

Power (W) 

Average 

Current (A) 

Average 

Voltage (V) 

Increase rate of 

power with 

temperature 

Increase rate of 

voltage with 

temperature 

Increase rate of current 

with temperature 

20 107.0 1.11 98.0       

60 124.52 1.20 112.65 16.37% 8.1% 14.95% 

90 158.83 1.28 126.55 27.55% 6.7% 12.34% 

Table 1. Average value of the 

output 

 

 The compressed air pressure 

remained around 3.0~4.0 bar; 

 Three different compressed air 

temperature were 20 oC, 60 oC, 

and 90 oC, respectively. 

 The flow rate was around 

136.31 L/min when the air was 

heated at 90 oC 



Linear expander results 

Peak power at different intake pressure 

Power output at 6 bar intake pressure 



Integration with expander 



4.  Outcomes 

• A joint-paper draft has been produced: 

 

Experimental study of the performance of a free piston 

engine (linear expander) driven by high pressure air  

 

• A report of experimental results from the tests of the 

adsorption unit 



5. Conclusions 

• Cooling effect is achieved 

• Expansion with air driven for power 
generation using expander show that it is 
working 

• Further tests on the LH Cogen unit required 

 



6. Future work - project roadmap 
report and 5 year engagement plan 

 • Project roadmap:  
• Further study by simulation and experiment will be carried on 

• Economic and/or Life cycle analysis of LH Cogen system 
production, transportation and use 

• Control and optimisation of LH Cogen system 

• Application to different low grade heat sources and different 
applications 



5 year engagement plan:  
 

• Further study by simulation and experiment will be carried on – 
work with Shanghai Jiaotong, Beijing Institute of Technology 

• Economic and/or Life cycle analysis of LH Cogen system 
production, transportation and use: work with Shanghai Jiaotong 

• Control and optimisation of LH Cogen system: work with Shanghai 
Jiaotong and BIT 

• Application to different low grade heat sources and different 
applications: Shanghai Jiaotong 

 




