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Abstract: In order to ease the global warming effect created by the mass production of carbon oxide, reducing energy
consumption via energy recovery becomes an inevitable measure. At present, Organic Rankine Cycle (ORC) electrical
generating system is recognized to be one of the most economic and efficient approaches to convert low grade thermal
energy to electricity. Several research institutes including Institute of Physics, Academia Sinica, Industrial Technology
Research Institute, and some industrial companies are engaged in the development of practical application of ORC. The
ORC electrical generating systems have been developed and fabricated for the applications of geothermal energy at
Yilan and industrial waste heat recovery at a petrochemical company. In this report, the details of development and ap-
plication of ORC in Taiwan will be illustrated thoroughly.
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Figure 1. Energy consumption by each sector in Taiwan, industrial sector consumed 45% - 55%
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Figure 2. Principle of the organic Rankine cycle generating system
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Figure 3. 10 kW organic Rankine cycle generating system devel-
oped by the I nstitute of Physics, Academia Sinica
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Figure 4. The 60 kW ORC generating system developed by I TRI
installed at Chinsuel Yilan for geothermal power application
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Figure 5. Simulated result of T-s diagram of an ORC system in the
geothermal power application
5. ATFi#&E2Z ORC REEAIRRE (temperature)-Hi(entropy)
fhEmhZ

Table 1. Operation conditions inside the evaporator of the ORC
generating system
#* 1. ORC R ARGH L BABHEMRMESFG

(e 30
B Fe
itk ==zt K R245fa
e, C 120 383
AH FE71, Mpa - 1.1298
K& subcooled subcooled
e, C - 95
PIAR
741, Mpa - 1.1298
e, C 84.62 105
HH 77, Mpa - 1.1248
RE subcooled superheated
JREAE, kg/s 4.65 2.98
BRI, kPa <50 <5
R KAZEJI, Mpa - 3
ROREAEIREE, C 150 130
HA D E4Z, inch 2 2
AL, kW 695.25
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Table 2. Operation conditionsinside the condenser of the ORC
generating system
3 2. ORC REARGAHBNBHEMRMERFMH

A ik 2
BrlE R
= Sl
AR K R245fa
e, C 28 68.08
AH 171, Mpa -
IRAS subcooled superheated
Pk B ]
77, Mpa -
wmEE, C 37.39 38
HE 71, Mpa -
K& subcooled subcooled
JREME, kg/s 16.31 2.98
BRJERE, kPa <50 <5
KAL), Mpa - 3
ROREBARRE, C 50 100
HAEH42, inch 35 2
PE, kW 634.5

Figure 6. Hot water inlet being equipped
6. #okift QS BFTAER

Figure 7. ORC generating system sited at a petrochemical factory
B 7. BRLEI WENBERFLERGLE, ORCHAET
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(©) (d)

Figure8. (a) Hot water by passvalve (red); (b) Hot water outlet
control valve (yellow); (c) Input averaged voltage (V), current
(mA), total power (kW) etc. shown in the electrical control box; (d)
Output averaged voltage (V), current (A), total power (kW) etc.
shown in the electrical control box
[ 8. (a) LEFXHHKEER; () BEIFKXHHKEOEHIR;
(c) BRIZFEPSMBEMBANERTHBEV). BRMA), BI)
F(kW)FE; (d) BIEHEA ORC REHMHTINBEV). BRA).
BINEKW)EF

Table 3. Operation parameter s of the ORC generating system at a
petrochemical factory

% 3. ORC RAAGL] HEITSH

BEDREE(C)  HMEIREECC) i ER(E/AT)
oK 98.1 86.4 166
BEIK 23.6 29.3 400
B AR O R 9.1 Bar
BEARLOE) 2.2 Bar
KA 191.3 kW
R 175.5 kW
B A 28 C

3 HpzigpRERE = BRKBEE - (GRABRO04
kW) — AR BEE054 kW) ZSE LIREL T
MR RCR AT R ROKFATIThER = &
IKERE x BUKHEH DR ZE = 46.1 kg/s x 11.7°C
=539.5 kg-"C/s = 539.5 kcal/s = 2255.1 kW; H K HL&E:
191.3 kW, K HLfE: 175.5 kW tHEL B R DR =
8.48%, {FRHAE =7.78%.
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