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Abstract

In this study, energy and exergy costings of an organic Rankine cycle (ORC) combined with
an absorption chiller are presented. The combined units have been presented 3 models to
compare the thermal performance. The first model presents the absorption system as the ORC
condenser, the second model represents technique for reducing working fluid temperature leaving
the ORC expander and the third model shows the absorption system combined with the cooling
tower to reducing temperature working fluid at the ORC condenser. R-245fa is selected as working
fluid of the ORC system, while the absorption system uses an ammonia-water (NH;-H,O) solution.

From the study results, the optimal combined system was model number 1. Levelized energy and
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exergy costs of the model 1 were 3.48 and 16.08 Bath/kWh, while the model 2 were 4.06 and
18.55 Bath/kWh in addition to the model 3 illustrated 4.93 and 22.09 Bath/kWh, respectively.
Keywords: Organic Rankine cycle, Absorption chiller, Energy costing, Exergy costing, Mathematical

model
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Descriptions Model 1 Model 2 Model 3
Power production (Wogc system+ Qe.cw) (kW] 41.01 32.05 18.75
Power production [kWh/y] 344,484 269,220 157,500
Cost of the ORC unit' [Baht] 1,712,686 1,705,609 1,765,109
Cost of the absorption system2 [Baht] 504,954 453,524 200,000
Operating time (top) [M/y] 8,400 8,400 8,400
Cost of piping and housing [Baht] 1,000,000 1,000,000 1,000,000
Operating and maintenance cost? [Baht/y] 85,634 85,280 88,256
Discount rate” () [%] 7.12 7.12 7.12

Life time (n) [y] 20 20 20

Remark : 1Referred cost of the ORC from Nattaporn, (2560), zReferred cost of the Absorption chiller from Chaiyat et al. (2017)
*Referred the operating time from Chaiyat et al. (2017), ‘Calculated at 5% of the ORC cost,
5Referred the discount rate from Krungthai Bank online (accessed 05 March 2018)
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Aty

A Absorber

AB Absorption
Amb Ambien

B Boiler

C Condenser
Cw Cooling water
EX Exergy

E Evaporator
Tur Turbine

e Electric

G Generator

HW Hot water

HX Heat exchanger
H Hight

i Inlet

L Low

o Outlet

OP Operating time
ORC Organic Rankine cycle
P Pump

ref Refrigerant

SP Solution pump

369





