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AC                  : Air Conditioning 
 

ASHRAE        : American Society of Heating, Ventilation, and Air Conditioning 
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EES                : Engineering Equation Solver 

GWP               : Global Warming Potential 
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HFC                : Hydrofluorocarbon 

IHX                : Internal Heat Exchanger 
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VCRS             :Vapor Compression Refrigeration System 
 

P                     : Pressure 
 

Ex                   : Exergy 
 

h                      : Entalpi 
 

m                    : Mass Flow Rate 
 

Q                     : Kalor 
 

s                      : Entropi 
 

T                     : Temperature 
 

W                    : Work 
 

ɳ                      : Efisiensi 
 

E                     : Energi Total 
 

U                     : Koefisien Perpindahan Panas 
 

A                     : Luas Permukaan 
 

TC                             : Temperatur Dingin 
 

TH                             : TemperaturPanas 
 

T0                              : Temperatur Kondisi Dead State 
 

��Comp                    : Kerja Kompresi 
 

�Cond                       : Kalor yang dilepas Kondensor 
 

�Evap                       : Kapasitas Pendinginan
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TCond                       : Suhu di Kondensor 
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����HE                       : Kerusakan Eksergi di Heat Exchanger 
 

����Turb                    : Kerusakan Eksergi di Turbin 
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ABSTRAK 
 
 
 

Penelitian ini bertujuan untuk menganalisis energi dan eksergi dari sistem 

gabungan AC dan ORC menggunakan berbagai jenis refrigeran. Penelitian ini 

dilatarbelakangi oleh isu lingkungan terkait kerusakan lingkungan yang disebabkan 

oleh limbah panas dari sistem AC. 

Metode penelitian yang digunakan adalah simulasi menggunakan perangkat 

lunak EES (Engineering Equation Program). Parameter sistem AC divariasikan 

untuk 36 kombinasi refrigeran AC-ORC dengan tujuan menghitung kinerja sistem 

AC-ORC menggunakan pendekatan energi dan eksergi. Data yang dianalisis 

menggunakan pendekatan kuantitatif dengan membandingkan performa subsistem 

AC dan ORC dengan refrigeran yang berbeda. 

Hasil analisis termodinamika menunjukkan bahwa pasangan fluida R600a- 

R141b dipilih untuk siklus Rankine organik dan integrasi AC. Koefisien kinerja 

kombinasi (COP Kombinasi) dari sistem terintegrasi  berdasarkan suhu chilled 

water meningkat dari 3,329 menjadi 4,728. Sistem siklus Rankine organik mampu 

menghasilkan  daya  turbin  sebesar  1,531  kW  dengan  efisiensi  termal  sebesar 

3,068%. Sistem gabungan AC-ORC terintegrasi beroperasi dengan efisiensi eksergi 

sebesar 30,34%.
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ABSTRACT 
 

 

This study aims to analyze the energy and exergy of a combined AC and ORC 

system using various types of refrigerants. This research was motivated by the 

problem where heat waste from the AC system is one of the causes of environmental 

damage caused by waste heat from the AC system. 
The research method used is simulation using EES (Engineering Equation 

Program) software. AC system parameters were varied for 36 AC-ORC refrigerant 
combinations with the aim of calculating the performance of the AC-ORC system 
using energy and exergy approaches. The data were analyzed using a quantitative 
approach by comparing the performance of AC and ORC subsystems with different 
refrigerants. 

The results of thermodynamic analysis showed that the fluid pair R600a- 

R141b was selected for the organic Rankine cycle and AC integration. The 

combined performance coefficient (COP Combination) of the integrated system 

based on chilled water temperature increased from 3.329 to 4.728. The organic 

Rankine cycle system is capable of producing turbine power of 1.531 kW with a 

thermal efficiency of 3.068%. The combined integrated AC-ORC system operates 

with an exergical efficiency of 30,34%. 


