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 
Abstract: Experimentations got executed for investigating 

influence of R12 and HR12 refrigerants on system performance 
evaluation in terms of COP and TR. Temperature and pressure 
got measured by different temperature and pressure gauges 
mounted at several predetermined locations. Additionally, power 
consumption by refrigeration system also got measured from the 
installed energy meter readings. Altogether, it summarizes the 
tabular inscriptions of the variations of COPth, COPact and COPrel 
with TR for R12 and HR12 refrigerants. Besides, it also 
demonstrates the graphical representation of the corresponding 
variations of COPth, COPact and COPrel with TR for R12 and 
HR12 refrigerants. As expected, it stands observed (from both the 
stated table and figure) that both COPth and COPact increase with 
TR, however, the COPrel decreases with the same for said R12 and 
HR12 refrigerants. Furthermore, the stated variations of COPth, 
COPact and COPrel with TR remain observed as approximately 
linear, independently. That’s why, both COPth and COPact stay 
directly proportional to TR, however, the COPrel stays inversely 
proportional to the same because of approximately linear 
relationship between the COPth, COPact and COPrel with TR, 
individually. Additionally, COPact decreases with the increase of 
Wi/p for both R12 and HR12 refrigerants. However, Qext increases 
with Wi/p for both R12 and HR12 refrigerants. 

Index Terms: R12 and HR12 Refrigerants, COP, TR, 
Experiment, Performance, Refrigeration System. 

I. INTRODUCTION 

VCR occupies the absolute momentous practice for 
removal of heat in chilling of any kind of items/goods. It is a 
cooling practice where coefficient of performance (COP) and 
tons of refrigeration (TR) of preferred pressure and 
temperature gets produced through removal of heat using 
refrigerants. Refrigeration practices remain influenced 
through external power supply to the unit. Here, chilling 
happens due to gross heat removal from refrigeration system.  

Fundamental objective of refrigeration practices stand to 
keep things cold of desired COP and TR using R12 and HR12 
refrigerants throughout its epoch.  
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In refrigeration practices, the major concern of customer 
requirements is coldness. COP and TR remain primarily 
outcomes of process parameters pressure and temperature. 
Numerical or experimental evaluations on COP with TR 
remain extant in collected works [1-7]. Computational and 
experimental researches stand also pronounced [8-44]. 

Contemporary research remains as examining the effect of 
R12 and HR12 refrigerants on COP and TR for the stated 
refrigeration system. Study includes determination of best 
levels of thermal parameters for getting ideal the COP and TR 
using first principle. In addition, thermal variables (i.e. P and 
T) got correlated with recital aftermaths (COP with TR). 

II. EXPERIMENTAL PREPARATION  

Procedure illuminates strongly about the basics of modern 
refrigeration system block diagram along with experimental 
setup components. 

A. Portrayal of Block Diagram of Refrigeration System 

Figure 1 shows the colorful block diagram of refrigeration 
system. It involves compressor, condenser, expansion device 
and evaporator, sequentially. 

 

 
Figure 1. Schematic of refrigeration system block 

diagram 

B. Depiction of Components of Experimental Setup 

It embroils descriptions of the colorful components of the 
experimental setup.  

 
 
 

Thermal Prospective Estimations of COP and TR 
for R12 and HR12 Vapour Compression 

Refrigeration Systems 

Amruta Panda, N. K. Kund 

https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.B7136.129219&domain=www.ijitee.org


Thermal Prospective Estimations of COP and TR for R12 and HR12 Vapour Compression Refrigeration 
Systems 

898 

 Published By: 
Blue Eyes Intelligence Engineering & 
Sciences Publication  

Retrieval Number: B7136129219/2019©BEIESP 
DOI: 10.35940/ijitee.B7136.129219 
Journal Website: www.ijitee.org 

The exploded colorful photos of compressor, condenser, 
dryer and capillary tube are illustrated in figures 2 to 5, 
respectively. These components are fabricated and assembled 
to produce the desired experimental setup relating to the 
refrigeration system. 

 

 
Figure 2. Exploded photo of compressor 

 

 
Figure 3. Exploded photo of condenser 

 

 
Figure 4. Exploded photo of dryer 

 
Figure 5. Exploded photo of capillary tube 

III. EXPERIMENTAL TECHNIQUES 

It ensnares the apparatus readings of under declared 
variables. 

A. Measurement of Pressure 

Pressure got measured by both high pressure (0 to 35 
kg/cm2) and low pressure (-2 to -10 kg/cm2) gauges (mounted 
at different predetermined locations) as depicted in figures 6 
and 7, respectively. 

 

 
Figure 6. Exploded photo of high pressure gauge 
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Figure 7. Exploded photo of low pressure gauge 

B. Measurement of Temperature 

Temperature got measured by different mercury 
thermometers (-50ºC to 360ºC) mounted at several 
predetermined locations. 

IV. RESULTS AND DISCUSSIONS 

Experimentations stay accomplished for probing impacts 
of both R12 and HR12 refrigerants on system performances 
evaluations in terms of COP and TR. Temperature and 
pressure got measured by different temperature and pressure 
gauges mounted at several predetermined locations. 
Additionally, power consumption by refrigeration system also 
got measured from the installed energy meter readings. Like 
this 5 such observations got obtained with half an hour time 
interval between the 2 consecutive intervals. After finishing 
all such observations and noting down related data, power 
supply to refrigeration system got switched off. Subsequently, 
the stated refrigerant got discharged from the compressor for 
making the system once again ready to perform experiments 
by filling or introducing another refrigerant and so on. 

Effects of R12 and HR12 Refrigerants on Performances 
of Refrigeration Systems 

As already described both R12 and HR12 refrigerants got 
introduced into the compressors of the stated refrigeration 
systems. It is aimed at critically examining the influences of 
both R12 and HR12 on performances of the said refrigeration 
systems in terms of COP and TR. 

A. Variations of COPth with TR for R12 and HR12 
Refrigerants 

Table 1 summarizes the tabular inscriptions of the 
variations of COPth with TR for R12 and HR12 refrigerants. 
Figure 8 also demonstrates the graphical representation of the 
corresponding variations of COPth with TR for R12 and HR12 
refrigerants. As expected, it stands observed (from both the 

stated table and figure) that the COPth increases with TR for 
said R12 and HR12 refrigerants. Furthermore, the stated 
variations remain observed as approximately linear. In other 
words the COPth stays directly proportional to TR because of 
approximately linear relationship between the COPth and TR. 

Table 1. COPth of R12 and HR12 refrigerants at different 
TR 

COPth of HR12 9.33 7.9 7.8 6.3 5.12 
COPth of R12 6.21 5.9 5.62 4.83 4.72 

TR 0.2 0.17 0.16 0.14 0.11 
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Figure 8. COPth vs. TR for R12 and HR12 refrigerants 

B. Variations of COPact with TR for R12 and HR12 
Refrigerants 

Table 2 summarizes the tabular inscriptions of the variations 
of COPact with TR for R12 and HR12 refrigerants. Figure 9 
also demonstrates the graphical representation of the 
corresponding variations of COPact with TR for R12 and 
HR12 refrigerants. As expected, it stands observed (from 
both the stated table and figure) that the COPact increases with 
TR for said R12 and HR12 refrigerants. Furthermore, the 
stated variations remain observed as approximately linear. In 
other words the COPact stays directly proportional to TR 
because of approximately linear relationship between the 
COPact and TR. 
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Figure 9. COPact vs. TR for R12 and HR12 refrigerants 
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Table 2. COPact of R12 and HR12 refrigerants at different 
TR 

COPact of HR12 2.25 2.17 2.2 2.22 2.1 
COPact of R12 1.8 1.77 1.74 1.66 1.64 

TR 0.2 0.17 0.16 0.14 0.11 

C. Variations of COPrel with TR for R12 and HR12 
Refrigerants 

Table 3 summarizes the tabular inscriptions of the 
variations of COPrel with TR for R12 and HR12 refrigerants. 
Figure 10 also demonstrates the graphical representation of 
the corresponding variations of COPrel with TR for R12 and 
HR12 refrigerants. As expected, it stands observed (from 
both the stated table and figure) that the COPrel decreases with 
the increase of TR for said R12 and HR12 refrigerants. 
Furthermore, the stated variations remain observed as 
approximately linear. In other words the COPrel stays 
inversely proportional to TR because of approximately linear 
relationship between the COPrel and TR. 

Table 3. COPrel of R12 and HR12 refrigerants at different 
TR 

COPrel of HR12 0.24 0.27 0.28 0.35 0.41 
COPrel of R12 0.29 0.3 0.31 0.34 0.35 

TR 0.2 0.17 0.16 0.14 0.11 
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Figure 10. COPrel vs. TR for R12 and HR12 refrigerants 

D. Variations of COPact with Wi/p for R12 and HR12 
Refrigerants 

Figure 11 demonstrates the graphical representation of the 
variations of COPact with Wi/p for R12 and HR12 refrigerants. 
As expected, it stands observed that the COPact decreases with 
the increase of Wi/p for said R12 and HR12 refrigerants. 
Furthermore, the stated variations remain observed as 
approximately linear. In other words the COPact stays 
inversely proportional to Wi/p because of approximately linear 
relationship between the COPact and Wi/p. 

E. Variations of Qext with Wi/p for R12 and HR12 
Refrigerants 

Figure 12 demonstrates the graphical representation of the 
variations of Qext with Wi/p for R12 and HR12 refrigerants. As 
expected, it stands observed that the Qext increases with Wi/p 
for said R12 and HR12 refrigerants. Furthermore, the stated 
variations remain observed as approximately linear. In other 
words the Qext stays directly proportional to Wi/p because of 
approximately linear relationship between the Qext and Wi/p. 

 

Figure 11. COPact vs. Wi/p for R12 and HR12 Refrigerants 

 

Figure 12. Qext vs. Wi/p for R12 and HR12 Refrigerants 

V. CONCLUSION 

Experiments got performed for examining effect of R12 
and HR12 refrigerants on system performance evaluation in 
terms of COP and TR. Temperature and pressure got 
measured by different temperature and pressure gauges 
mounted at several predetermined locations. Additionally, 
power consumption by refrigeration system also got measured 
from the installed energy meter readings. Altogether, it 
summarizes the tabular inscriptions of the variations of 
COPth, COPact and COPrel with TR for R12 and HR12 
refrigerants. Besides, it also demonstrates the graphical 
representation of the corresponding variations of COPth, 
COPact and COPrel with TR for R12 and HR12 refrigerants. As 
expected, it stands observed (from both the stated table and 
figure) that both COPth and COPact increase with TR, 
however, the COPrel decreases with the same for said R12 and 
HR12 refrigerants. Furthermore, the stated variations of 
COPth, COPact and COPrel with TR remain observed as 
approximately linear, individually. That’s why, both COPth 
and COPact stay directly proportional to TR, however, the 
COPrel stays inversely proportional to the same because of 
approximately linear relationship between the COPth, COPact 
and COPrel with TR, separately. Additionally, COPact 
decreases with the increase of Wi/p for both R12 and HR12 
refrigerants. However, Qext increases with Wi/p for both R12 
and HR12 refrigerants. 
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