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➢ To investigate some thermodynamic 
parameters of two geothermal district 
heating systems (GDHSs) using actual 
operational data:

The Balcova geothermal district heating 
system (BGDHS) in Izmir

and 

the Salihli geothermal district heating system 
(SGDHS) in Manisa, Turkey. 

1. Objective



5

Source: Lund, J.W., Freeston, D.H. and  Boyd, T.L. 2005. World-Wide Direct Uses of Geothermal Energy 2005. 
Proceedings World Geothermal Congress 2005.  Antalya, Turkey, 24-29 April 2005, pp. 1-20.

2. Introduction
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Source : Hepbasli, A. 2004. Current Status of Geothermal Energy applications in Turkey. Energy 
Sources 25:667-677.
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3. Description of the two Systems

The BGDHS and SGDHS consists mainly of 
three cycles, such as: 

➢ (a) energy production cycle (EPC) 
(geothermal well loop and geothermal 
heating center loop), 

➢ (b) energy distribution cycle (EDC) (district 
heating distribution network), and 

➢ (c) energy consumption cycle (ECC) (building 
substations)
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Balcova GDHS
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Salihli GDHS
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4. Modeling
The mass balance equation: 

The general energy balance: 

The exergy rate:

The general exergy balance: 

Other balance equations ???
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The reference state for the BGDHS and SGDHS were 
considered to be 13.1°C and 2.9°C, respectively, and the 
atmospheric pressure was taken as and 101.325 kPa (≈1 
atm), respectively. 
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5. Results and Discussion
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6. Conclusions

Exergy analysis is more significant tool, than energy 
analysis, for system performance assessment and 
improvement since it allows true magnitudes of the 
losses to be determined. 

The results are expected to be beneficial to the 
researchers, government administration, and 
engineers working in the area of geothermal district 
heating systems. 
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Thank you very much for 
your standing till the end !

Arif Hepbasli
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