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Novel DH system based on AHE  

• Recover low grade heat(30~50℃) in 

cogeneration plants 

• Reduce heat transportation cost 

• Expand heating capacity without extra fuel 

increase 
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 DH system 

• Primary water return T can be maintain at 

30℃ by increase primary water supply T 

when secondary side T level is higher 

• Feasible since heating sources in 

cogeneration plants are always much 

higher than 120℃ 

Flexibility 

Primary heating network 

Secondary heating network 

A Novel District Heating Solution Based on Absorption Heat Exchanger(AHE) for Different Types of Cogeneration Plants 2 



Principle of AHE (1st type) 
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Actual performance of AHE 

2013-2014 heating season 

2014-2015 heating season 

Project 1* 

Two multi-section vertical AHEs 

applied in Chifeng, Inner 

Mongolia, China 

Designed heating rate: 180 kW* 

*C. Zhu, X. Xie, and Y. Jiang, "A multi-section vertical absorption heat exchanger for district 

heating systems," International Journal of Refrigeration, vol. 71, pp. 69-84, 2016. 

Project 2 

Project 3 
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Gas Engine: Huge recovery potential of latent heat in flue gas 

dew point of flue gas 

Obtained low-temperature heat flow with an additional cooling of the flue gasses* 
(Rated electricity output=3349 kW) 

*A. Caf, D. Urbancl, P. Trop, and D. Goricanec, "Exploitation of low-temperature energy 

sources from cogeneration gas engines," Energy, vol. 108, pp. 86-92, 2016. 
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Novel Process in a Gas Engine Plant 

 

Deep recovery of the latent heat in 

flue gas 

• Cylinder water and flue gas 

produce hot water 

• Part of hot water supply to users 

• Part of hot water drive absorption 

chillers 

Part of gas engines work at cooling 

condition and part of gas engines 

work at heating condition 
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Novel Process in a Gas Engine Plant 

 

30 ℃ 90 ℃ 33 ℃ 60 ℃ 

83 ℃ 
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365 ℃ 
217 ℃ 
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25 ℃ 

20 ℃ 25 ℃ 

95 ℃ 

85 ℃ 

Natural gas LHV 9.5 kWh/Nm3 

Energy input (LHV) 7351 kW 

Mechanical output 3428 kW 

Electrical output 3349 kW 

High Temperature cooling circuit: 

    Intercooler 1st stage (recovered) 883 kW 

    Lube oil  (recovered) 290 kW 

    Jacket water (recovered) 463 kW 

Exhaust gas cooled to 120 ℃ (recovered) 1399 kW 

Exhaoust gas cooled to 25 ℃ (recovered) 1100 kW 

Intercooler 2nd stage (recovered) 197 kW 

Surface heat dissipation 202 kW 

Thermal output 4332 kW 

Total energy output generated 7681 kW 

Electrical efficiency 45.6 % 

Total thermal efficiency (LHV) 104.5 % 

Increases heat supply by 42.7% 

without no additional energy input 

• Gas engine type is Jenbacher engine JMS 620 

• AHP is double effect 

• HTCC is high temperature cooling circuit, LTCC is 

low temperature cooling circuit 
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Novel Heating Process in a Steam Turbine Plant 

• Extraction steam ratio 

α=65% 

• AHP is single lift, when 

variable lift AHP is applied, 

temperature level of 

extraction steam can be 

reduced*  

• All latent heat in exhausted 

steam are recovered 

(thermal efficiency=100%) 

in nominal condition 
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Increases heat supply by 73.1% without no additional energy input 

X 

*T. Hu, X. Xie, and Y. Jiang, "Simulation research on a variable-lift absorption cycle and its application 

in waste heat recovery of combined heat and power system," Energy, vol. 140, pp. 912-921, 2017 
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Novel Heating Process in a Steam Turbine Plant 

• Can be applied to coal fired, gas fired, garbage burning…steam 

turbines 

• For gas fired cogeneration plants, exhausted flue gas can be also 

deeply recovered as in gas engine 
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Huadian Datong 1st CHP  

•  Investment 93 million RMB 
• Increased heating capacity 80 MW 
•Energy saved 75k tce/a 

XiangYuan Teri CHP  
• Investment 70 million RMB 
• Increased heating capacity 84MW 
•Energy saved 68k tce/a 

Shenhua east power co., LTD. God bay CHP 

• Investment 54million RMB 
• Increased heating capacity 34MW 
•Energy saved 40k tce/a 

Datang Yungang CHP 
• Investment  526 million RMB 
•  Increased heating capacity 345MW 
•Energy saved 280k tce/a 

Tongmei group  Antang CHP 
• Investment 184million RMB 
• Increased heating capacity 320MW 
•Energy saved 310k tce/a 

已实施的应用工程 

Heat recovery Xinzhou Guangyu CHP 
•  Investment 145 million RMB 
•  Increased heating capacity 120MW 
• Energy saved: 63k tce/a 

Applications of  AHP at heat sources  
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Taiyun-Gujiao Project: Long distance heat transportation  

11 

Long distance heat transportation based on AHE 

• Heat source: 4*600MW CHP 

• Heat production: 3.2GW 

• Heat transported: 3.2 GW 

• Building floor area heated: 80 million m2 

• Distance from CHP plant to city center: 50 km 

• Tunnel  for pipe: 18 km 

• Pipe size: 4*1400 mm 

• Temperature: 130/20 ℃ 

• Circulated flow rate: 8 t/s 
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Conclusions 

1. In the novel DH heating system based on AHE, primary water return T can be reduced 

to 30℃ without any change in terminal users side 

2. Primary water return T can be maintain at 30℃ by increase primary water supply T 

when secondary side T level is higher 

3. Heat transportation cost (pumps power consumption) can be reduced since the 

temperature difference is expanded 

4. Low return temperature make it possible to recover low grade heat(30~50℃) in 

cogeneration plants and then expand heat supply capacity and decrease the energy 

consumption 

• For gas engine cogeneration plant, heat supply can be increased by 42.7% without any additional 

energy consumption 

• For steam turbine cogeneration plant, heat supply can be increased by 73.1% without any additional 

energy consumption 
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