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Performance Characteristics of Organic Rankine Cycles
Using Medium Temperature District Heating Water as Heat Source
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ABSTRACT : It is becoming increasingly important to make use of alternative energy source. because It is not
able to rely on only fossil fuel for the recent increasing demand of energy consumption, With this situation,
lots of studies for utilizing low grade energy such as industrial waste heat, solar energy, and geothermal
energy have been conducted, The aim of this study is to predict the operation characteristics of working fluid
by using performance analysis program (ThermoFlex) through the system analysis which is not mixing district
return water but using ORC(Organic Rankine Cycle, hereinafter ORC) as a downstream cycle when
accumulating district heating (hereinafter DH). In this study, We conducted the performance analysis for the
case which has the district heating water temperature(120C) and Flow rate of 163m’/h (including District
Heating return water flow), and examined several working fluid which is proper to this temperature, The case
using R245fa (which is the best—case) showed 269.2kW power output, 6.37% efficiency. Additionally, Cut down
on fuel was expected because of the boiler inlet temperature increase by being Formed 57.3~85T in a
temperature of district heating return water , depending on a pressure change of a condenser in ORC system.
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Fig. 1 Accumulator and ORC system Process configuration
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Fig. 2 Organic Rankine Cycle system and T—S Diagram
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Fig. 3 T-S Diagram of ORC working fluid
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Table 1 Basic conditions of performance analysis

Site Temperature : —12°C/32°C
Conditions Relative moistiture : 60%
Temperature : 99~120C
Heat Source Mass flow : 163 m'/h
Evaporator Design pinch point temperature : 3C

Inlet Pressure @ 11.3 bar
Isentropic efficiency:75%
Mechanical efficiency: 90%

Turbine Generator

Inlet Water Temperature : 55°C

Condenser Minimum pinch temperature : 2.5C
Return Water Flow : below 2,500m:/h
Pumps Isentropic efficiency : 75%
Pipe Pressure loss : 0%, Heat loss : 0%
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Fig. 4 Process configuration of organic rankine cycle
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Table 2 Properties of working fluids

Classification HFC HFC HFC HFC
) CF, CH CF3CH,
Chemical Formula CHFCF. C3H.F6 CCF, CHF,
Molecular Weight
[kg/kmol] 170 152 102 134
Boiling Point _ _ _
[c@1atml 15.61 1 26.3 15.3
Critical T[?g”]perat“re 101,74 | 12492 | 1014 | 1541
Critical Pressure 293 579 46 36.4
[kPal
Evaporation latent
heat [101.3 kPa] 131.9 215.9 196.8
Toxicity alittle alittle alittle alittle
ODP 0 0 0
GWP 3,220 9,810 0.29 0.24
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