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Microturbine 

•  Five microturbines 
•  Size: 200 kW each one (1 MW total) 
•  Efficiency 33% 
•  Temperature exhausts gases after 

recuperator: 535 °F 
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ORC system 

Differents loops: 
1.  Water/oil loop that transfers the heat from an 

heat source to the working fluid 
2.  Working fluid loop 
3.  Water loop used for the condensation of the 

working fluid 
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CHP model plant 

‘‘MT + ORC’’ is 
the part of the 
plant that includes 
all microturbines 
and the Organic 
Rankine Cycle 
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‘‘MT + ORC’’ model in 
eQuest 

Some curves are required to implement the 
behavior of the machine in eQuest 
 
These curves regard: 

1.  Fuel consumption 
2.  Heat exhaust recovery 
3.  Efficiency 
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1) Fuel consumption 
curve 

After the activation of ORC system, generation 
consumes less fuel than the model with only 
microturbines 
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2) Heat exhaust 

When there is the initiation of the ORC system, 
the curve of the exhaust heat recovery for the 
heating system has a significant drop 
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2) Heat exhaust 

When there is the initiation of the ORC system, 
the curve of the exhaust heat recovery for the 
heating system has a significant drop 
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3) Efficiency 

The activation of ORC leads to an increase of 
the efficiency 
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1075 kW CHP system 
on hospital 

The electricity produced by machines follow the load of 
the hospital until 1075 kW, the other part of the 
demand is satisfied from the grid 
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Fuel consumption 
analysis 

Fuel consumption by the boilers decrease 
because some heat is recovered from the 
exhaust gases of the microturbines 
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Heat analysis 

Heat recovered during summer is sufficient to 
cover the demand, while during winter heat 
production must be integrated with boilers 
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Heat analysis 
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Seasonal analysis 

•  Operation of ORC system is considered only 
during warm season from 20th April to 31st 
October   

 
•  During cold season microturbines are the only 

electric generator 

•  More heat is possible to recover during cold 
season 
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Efficiency of CHP 
systems 

The best solution in terms of efficiency is the ORC 
system size 75 kW that operate only during warm 
season 
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Conclusions and Future 
Plans 

n The best efficiency solution is seasonal 
behavior of ORC 

n  Installing a CHP system in the hospital 
reduces CO2 emissions from 55% to 
58% 

n Consider ORC systems with direct 
connection between heat source and 
working fluid 
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