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Organic Rankine Cycle

for Low Grade Heat to Power Technology and Application
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With fossil fuel prices soaring and reduction of
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greenhouse gas a priority,

improving fossil fuel energy efficiency and
developing renewable energy applications are global
trends that will lead to an emerging low carbon

economy. Low grade heat is a diverse form of
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energy potential that can be captured to significantly

increase useful energy without burning more fossil
fuels. An organic Rankine cycle (ORC) consists of a
condenser, and

evaporator, expander

pump,
alternator. By using a low boiling-point organic
working fluid, an expander to convert work fluid
heat to mechanical torque power, and a generator to
produce electricity. Circulation in closed-circuit
systems  protects the work fluid against
contamination and maintains a good operating
environment for components. The ORC give
presently the highest thermodynamic efficiency and
the most promising economic profit; therefore, they
are widely employed to recover industrial waste heat,

geothermal/hot spring, biomass energy, and solar
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heat into power. This article explores heat extraction P 7T “"H 1’?‘ RIVE SUTEREEI S S A
technologies from low grade heat, product design R Wf i?ﬂﬂ BRRRES iE'rT+F ] AR
and development of ORCs and their applications.
BIRNEEFHE (FZEBPS5l) 1 AESLMEREEN
Total Domestic Consumption (by Sector)
112012 F geypist= 11
TomERE W EEREPIEE Taaps WEGEP  mmsEey | fi=tpst = I
10°KLOE Eenergy Sector Own Use Industrial Transportation Agricultural
ARAZEEERPY W (F==86PY FEREIRAE
140,000 Services Residential Non-Energy Use
120,000
112,249 111,537
100,000 94.992 19.59% 20.05%
80,000 1540% I 1 o0 B roes |
72,200 B 17 i 1.04
60,000 . . 10.56% 117 089 089
ST 10.03% 1083 - 151 - 1198 -—Wr
40,000 [N 119 - 1.96 13712
e ' 1750 38.16
20,000 e ol 3806
4102
0 s 55 NN O NN 6 - 78 N T |
81 86 91 101 &
1992 1997 2002 2007 2012  year

| ARAN AF e | 2013.10 | 67





