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Abstract: This study focused on the experimental evaluation of air-conditioning system of its
coefficient of performance. Performance of any vapour compression system is evaluated by the
operational coefficient of performance (COP). The aim was to evaluate the effect of parameters
that affect COP of refrigeration system. Measurements of important operational parameters such
as the evaporator and condenser temperatures were studied and measured from the system. Other
relevant parameters such as humidity of both the supply air and that of the space to be conditioned
were also studied and measured. Experimental data were generated for 30 days to determine the
performance of air-conditioning system. Performance evaluation of the system was determined in
term of refrigerating capacity and COP. In this present study, load was estimated, refrigerating
effect, work input and COP were estimated. The estimated results from the experimentation
showed that the operational COP of the air-conditioning system range from 3.41+0.02 to
4.98+0.02. Efficiency requirement in Energy Efficiency Ratio (EER) for the air- conditioning
system was estimated as 9.2. The coefficient of determination, R? value also showed that the
variables being compared have strong correlation.
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1. INTRODUCTION

The performance or effectiveness of air-conditioning system is determined by the coefficient of
performance (COP) of the system. This experimental study was conducted to determine the
performance of an air-conditioning system based on the operational COP. Data were collected
from a typical office setting window unit air-conditioning system for some consecutive hot and
humid period from ending of April to beginning of June for 30 working days. The experimental
study involves measuring the temperature of important heat exchanger components such as
evaporator and condenser.

Air-conditioning is used to control and maintain the temperature, humidity, air movement,
air cleanliness, sound level and pressure differential in a space within the predetermined limits for
the comfort and health of the occupants of the conditioned space and for the purpose of product
processing (Wang, 2000; Jones, 2001; Richard & Gayle, 2007; Xiaohua, 2013; CCSW, 2013).
The main factors that affect thermal comfort are temperature, relative humidity and air velocity.
Thermal comfort is also an important consideration in evaluating the performance of air
conditioning system (Harris, 1983).

Air-conditioning and refrigeration systems consume significant amount of energy in
buildings and in process industries. The energy consumed in air conditioning and refrigeration
systems is sensitive to load changes, seasonal variations, operation, ambient conditions and
maintenance. Hence, the earlier mentioned factors should be taken into consideration in the
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performance evaluation of the system. The purpose of performance assessment is to verify the
effectiveness and efficiency of a refrigeration system using field measurement parameters
(Fulin et al., 2009; Othman et al., 2013; Vahid et al., 2014).

1.1 Coefficient of Performance (COP)

COP is highly dependent on operating conditions, especially absolute and relative temperatures
between heat sink and system. For complete systems, COP should include energy consumption
of all auxiliaries. COP of a refrigerating system has an expression as shown in equation (1) to
(6) given by (Khurmi & Gupta, 2006).

Qe
COPR = Y @
W=Q,—Qe (2)
Qe =h; —hy (3)
Q.= hy,—h; (4)
W =h,—h; ©)
COPg = & (6)

where: Q.is the heat rejected by the condenser to the surrounding, (kJ), Q.is the heat absorbed
from the evaporator, (kJ), W is work input to the compressor by the system, (kJ), Enthalpy at
the evaporator exit, hy = h,; (kJ/kg), Enthalpy at the compressor exit, hy = h; (kJ/kg),
Enthalpy at the condenser exit, hg= h3 (kJ/kg), Enthalpy at the evaporator entrance, hy =
h, (kJ/kg), Throttling process, h; = h,.

Qi et al. (2012) reported that air-conditioning system which plays an important role in
creating the comforts of occupants were among of the largest energy consuming utilities in
buildings. Furthermore, as most people spend more than 90 % of their time inside. Normally
in buildings, more than 50 % of the energy is consumed by air-conditioning system (Yau, 2008;
Enteria & Kunio, 2011). COP is one of the parameters used to monitor and evaluate the
performance of air-conditioning systems in order to avoid unnecessary energy wastage due to
its usage. Coefficient of Performance is the ratio of the refrigerating effect, which is amount of
heat removed from the cooled space to the work input by the compressor of the system (Hosoi
et al., 2006; Peng & Qungui, 2015; Sopian et al., 2013).

Yumoto et al. (2006) presented that the actual performance and energy consumption is
quite different from the test performance by the experiments; in which the actual performance
is changed by the load ratio of the system and outside temperature. In the Berman et al, (2017)
study, the use of T-junction mode in air-conditioning system could generate an increase in the
refrigerating effect and COP at a percentage rate which led to decrease in heat of compression
with little percentage proportion. Due to the researchers’ context, it had an implications for the
lighter compressor work and also saving the power consumption of the system.

Moo-Yeon et al. (2012) studied the characteristic evaluation on the cooling performance of an
electrical air-conditioning system using R744 for a fuel cell electric vehicle compared with
conventional air-conditioning system using R-134a. The researchers affirmed that the cooling
capacity and coefficient of performance for cooling of the former air-conditioning system
tested were up to 6.4 kW and 2.5 better performances than the later respectively. Ali (2018a &
2018b) declared from its experimental investigation and performance enhancements on
window type air-conditioning system with three capillary tubes with using of diffuser. It was
affirmed that system with three capillary tubes had the highest COP from all other tested
capillary tubes number with 14% increasing and overall pressure increased by 1.4 bar and 29
% COP increase from the base case of two tubes respectively. Berman et al. (2017) declared
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that using T-junction installation on the air-conditioning system generates an increase in the
refrigerating effect and coefficient of performance by 4 % and 10 % respectively.

The compressor to work easier would save electric power needed by the air-conditioning
system. This has a significant implication for the lighter work of the compressor and low
electrical power needed by the air conditioning systems (Berman et al., 2016). Abdul et al.
(2017) affirmed that increase in the ambient air temperature has a negative effect on COP due
to the decrease in the overall heat rejected, yet has a positive effect on refrigerant side pressure
drop. Akintunde and Erinle (2015) studied the effects of temperature and humidity on
coefficient of performance of air-conditioning system. It was revealed that the derived COP
base on conditioned space temperature and relative humidity. It was affirmed that the derived
COP from the researchers experiment gave the optimal coefficient of performance of 5.44.
This research centred on the experimental evaluation of an air-conditioning system with the
capacity of 2 horse power (hp). The aim was to evaluate the effect of parameters that affect
CORP of refrigeration system. The type of air-conditioning system used for this study for the
evaluation is window-type unit as shown in Fig. 1.

i

Fig. 1: Schematic top-view of typical air conditioning window type (Rosenquist, 1999).
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2. MATERIALS AND METHODS
The exprerimental evaluation of the air-conditioning system was estimated using data collected in
typical office setting at Mechanical Engineering Department of the Federal University of
Technology, Akure, Ondo State, Nigeria. The area of the office used is 11.7 m? and volume is
46.8 m®. The plan view of the office space used as shown in Fig. 2.
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Fig. 2: Plan view of the office space used
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2.1 Experimental Set-up and Procedures

The set up for the experimental study consists of window unit air-conditioning system which
comprises of reciprocating compressor, the capacity of the compressor of the air-conditioning
system used is 2 horse power, air cooled condenser, expansion device and coiled evaporator
for cooling. The data collections for the experiment were done with the use of temperature and
relative humidity measuring instruments. During the experimentation, the following
parameters were measured: initial temperature of the conditioned room before conditioned,
corresponding temperature of air-conditioning systems such as evaporator and condenser
temperatures, conditioned space temperature, cooling coil and conditioned space relative
humidity. The measured parameters were used to estimate psychometric properties of air in the
room. Also, two digital hygrometers and thermometers with resolution of 0.1 °C and 1 % RH,
measuring range of -10 °C to 70 °C, 20 % to 90 % RH (model-HH439) and -40 °C to 70 °C,
20 % to 90 %RH (model-ETH-1), uncertainty and expected % error of + 1. One of these digital
hygrometers was fitted to the air conditioning system to measure cooling coil relative humidity,
while the other was mounted in the conditioned space in order to measure conditioned space
relative humidity. Digital dual thermometers were fitted at the inlet and outlet pipe of the
compressor to measure the evaporator temperature and with the help of sensors attached to the
instrument to also measure the condenser temperature. Analogue thermometers were used to
measure both the temperatures of the ambient and conditioned space. The air conditioning
system was allowed to run for four hours and then the readings were recorded from the system
for 4 hours at the interval of two hours were recorded for analysis. An experimental set-up for
the performance evaluation of the air conditioning system, which consists of indoor and
outdoor view as shown in Plate 1. Both the indoor and outdoor part composed of compressor,
condenser, expansion valve, evaporator and other accessories.

Inside of the Air-conditioning System Outside of the Air-conditioning System

Thermohydrometer to Measure the Evaporator and Condenser Temperatures Thermometer to Measure Ambient Temperature

(@) (®)
Plate 1: Experimental

2.2 Determination of the Cooling Load of the Air-Conditioning System

Air conditioning load was classified into two groups: these are sensible and latent heat load.
Sensible heat load was assumed to have occurred due to any or all the following sources of
heat transfers: heat flowing into the building by conduction through exterior walls, floors,
ceilings, doors and windows due to the temperature difference on their two sides; heat received
from solar radiation directly through glass windows, ventilators or doors and the heat absorbed
by walls and roofs; heat given off by lights; heat liberated by the occupants; and heat carried
by the outside air as result of infiltration and ventilation through the cracks in doors, windows
and through their frequent openings. Latent heat load was assumed to have occurred due to any
or all of the following sources of heat transfers: heat gain due to moisture in the outside air
entering by infiltration and ventilation; and heat gain due to condensation of moisture from
occupants. Equations (7) to (18) were used to estimate the cooling load by following
(ASHRAE, 2001; Desai, 2012). The cooling load of the office was determined by using these
parameters.
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Space (Office) Data:

The Space dimension: Length of office = 3.9 m, Width of office = 3.0 m and Height of office
=40m

Area of the Office Wall in the North and South Direction= 4.0 x 3.0 = 12 m?

Wall is made of bricks of equivalent thickness 0.225 m, 1.25 cm plaster on both sides

There is one window, 1.6 m x 0.6 m on the North side of the room.

There is a door 2.1 m x 0.9 m made of wood on the South Direction of the office.

1 bulb lamp rated 100 watts with 4 space hours operational time.

2.2.1 Cooling load from heat gain (sensible) through building structure (wall, door, floor,
ceiling/roof)
Q =UA(ta—tp)

(7)
2.2.2 Cooling Load from heat gain due to infiltration and ventilation air (sensible and
latent)
Vi — L><W6>;H><G + Door openmiz/hrx Factor (8)
Total Infiltration, V; = V. + V4 9)

Load due to Outside Air by Infiltration
Outside air sensible heat, OASH= 20.43 V; (t, — t,) (10)
Outside air latent heat, OALH = 50 V;(W, — W,) (11)
Load due to Outside Air by Ventilation
Outside air sensible heat, OASH = 20.43 V (t, — t.) (12)
Outside air latent heat, OALH = 50 V(W, — W,) (13)

2.2.3 Cooling Load from heat gain due to conduction and solar radiation through glass
window areas (Fenestration)

leass = UgAg(ta - tr)convective + A GLF)radiative (14)

Cooling Load from Heat Gain from Occupants

Sensible heat gain, Qg =Sensible heat gain factor, Qsg X Number of occupants (15)
Latent heat gain, Q;, = Latent heat gain factor, Q. X Number of occupants  (16)
2.2.4 Cooling Load from Heat Gain from Lighting Equipment, Qpigh¢

QLight = Total wattage of light X Use factor x Allowance factor a7

2.2.5 Cooling Load from Heat Gain due to Appliance
Sensible heat gain, Qs =Recommended heat gain x Number of Appliance (18)

2.3 Sensible Heat Factor of the Room (Office) (RSHF)
The room sensible heat factor expresses the ratio between sensible heat load and total heat load
in a room as mathematically shown in equation (19)

RSHF = RSH — RSH (19)
RSH +RLH RTH

3. RESULTS AND DISCUSSION

3.1 Experimental Results

The observed values of evaporator and condenser temperatures which were taken for 30
working days at 4 hours per day in two hours intervals for morning and afternoon were
averagely determined per week as presented in Tables 1 and 2.
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Table 1: Evaporator and Condenser Temperature for Morning
Evaporator Temperature for Morning

S/N te (°C) te(°C) te (°C) te (°C) te (°C) te (°C)
1 2 3 4 5 6
1 8 8 9 7 8 6
2 9 8 8 8 8 8
3 10 8 9 10 8 7
4 7 9 10 9 7 7
5 9 7 8 8 8 7
Average 8.6 8 8.8 8.4 7.8 7
Std. 0.46 0.28 0.33 0.46 0.18 0.28
Error
Condenser Temperature for Morning
S/N tc (°C) t(°C) tc (°C) tc (°C) tc (°C) tc (°C)
1 2 3 4 5 6
1 42.7 42.7 44.3 46.3 40.4 42.4
2 46.1 42.7 44.3 48.9 46.3 42.4
3 46.1 39.6 48.3 46.3 46.3 42.4
4 46.1 53.1 53.1 48.9 40.9 42.4
5 46.1 44.3 44.3 39.1 42.4 42.4
Average 45.42 44.48 46.86 45.90 43.26 42.40
Std. 0.61 2.04 1.56 1.61 1.15 0.00
Error
Table 2: Evaporator and Condenser Temperature for Afternoon
Evaporator Temperature for Afternoon
S/N te (°C) te(°C) te (°C) te (°C) te (°C) te (°C)
1 2 3 4 5 6
1 8 8 8 8 8 6
2 8 9 9 8 8 8
3 10 9 9 10 9 7
4 7 9 10 10 7 8
5 7 8 8 8 7 8
Average 8 8.6 8.8 8.8 7.8 7.4
Std. 0.49 0.22 0.33 0.44 0.33 0.36
Error
Condenser Temperature for Afternoon
S/N tc (°C) t(°C) tc (°C) tc (°C) tc (°C) tc (°C)
1 2 3 4 5 6
1 46.1 46.1 44.3 46.3 44.3 42.4
2 46.1 46.1 44.3 44.3 44.3 42.4
3 46.1 39.6 48.3 46.3 51.1 42.4
4 42.7 48.3 48.3 44.3 42.4 42.4
5 44.3 44.3 46.3 46.3 46.3 42.4
Average 45.06 44.88 46.30 45.50 45.68 42.40
Std. 0.61 131 0.80 0.44 1.33 0.00
Error
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The summary of the cooling load estimation for the office used for the experimental evaluation
as presented in Table 3. The sensible heat factor for private office should be 0.9 according to
Khurmi and Gupta. The sensible heat load and latent heat load generated within the office were
1380.21 W and 170.80 W respectively. The total heat load was 1551.01 W. The sensible heat
factor estimated for the office used was 0.9.

Table 3: Estimation of the Cooling Load for the Office
Source of Heat Total Sensible Heat Total Latent Heat Total Heat

Load Gain (W) Gain (W) Gain (W)
North Wall 110.95 110.95
South Wall 101.61 101.61
Door 24.66 24.66
Floor 135.14 135.14
Ceiling/Roof 135.14 135.14
Fenestration 152.21 152.21
Infiltration 89.89 52.8 142.69
Ventilation 76.61 45 121.61
Occupant 59 73 132
Lighting 120 120
Equipment

Appliance 375 375
Total 1380.21 170.80 1551.01

3.1.1 Performance Evaluation of Air-conditioning System

The average values of the refrigerating effect, work input and coefficient of performance (COP)
per week for both morning and afternoon of the air-conditioning system as presented in Tables
4, 5 and 6. The Pressure-enthalpy diagram of refrigeration cycle as shown in Fig. 3. The
enthalpy condition of the refrigerant at the inlet and exit of the condenser and evaporator were
obtained from (Mclinden, et al.,, 1998) thermodynamics properties of R-22 refrigerant
(CHCIFR).

4 Sub-cooled Ligud Region
Pressure Sub-
(Fa or bar) Coolin

- = il Superheated
Vapowr Region
1 1 Condenser

3 '2
Expansi "l
C <
Saturated Liguid Devi %pr.s or
Line >
\ ) Evaporator /.1

Increased Work fo
Caoling Effect Input Enthalpy (&J/kg)

Fig. 3: P-h Diagram of Refrigeration (Mistral Associates, 2016)
Table 4. Refrigerating Effect and Work Input for Morning
Refrigerating Effect (kJ/kg) for Morning
SIN Qe Qe Qe Qe Qe Qe
1 2 3 4 5 6
1 154.67 154.67 152.8 149.37 157.74 154.37
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2 150.35 154.67 152.5 146.18 149.77 155.07
3 150.75 158.8 147.32 150.47 149.77 154.67
4 149.65 140.58 140.98 146.48 156.68 154.67
5 150.35 152.1 152.5 159.47 155.07 154.67
Average 151.15 152.16 149.22 150.39 153.81 154.69
Std. Error 0.80 2.76 2.06 2.16 1.52 0.10
Work Input (kJ/kg) for Morning
SIN w W w W A\ w
1 2 3 4 5 6
1 34.48 34.48 35.25 37.29 32.92 34.97
2 36.45 34.48 35.55 38.63 36.89 34.27
3 36.05 32.37 37.93 36.19 36.89 34.67
4 37.15 41.2 40.8 38.33 33.66 34.67
5 36.45 35.95 35.55 32.03 34.27 34.67
Average 36.12 35.70 37.02 36.49 34.93 34.65
Std. Error 0.40 1.33 0.95 1.07 0.74 0.10

Table 5: Refrigerating Effect and Work Input for Afternoon
Refrigerating Effect (kJ/kg) Afternoon

SIN Q. Q. Q. Q. Q. Q.
1 2 3 4 5 6
1 150.05 150.05 152.5 149.77 152.5 154.37
2 150.05 150.35 152.8 152.5 152.5 155.07
3 150.75 159.1 147.32 150.47 143.4 154.67
4 154.27 147.32 147.72 153.2 154.67 155.07
5 152.1 152.5 149.77 149.77 149.37 155.07
Average 151.44 151.86 150.02 151.14 150.49 154.85
Std. 0.72 1.78 1.03 0.64 1.76 0.13
Error
Work Input (kJ/kg) Afternoon
S/IN w W w W W w
1 2 3 4 5 6
1 36.75 36.75 35.55 36.89 35.55 34.97
2 36.75 36.45 35.25 35.55 35.55 34.27
3 36.05 32.07 37.93 36.19 39.82 34.67
4 34.88 37.93 37.53 34.85 34.67 34.27
5 35.95 35.55 36.89 36.89 37.29 34.27
Average 36.08 35.75 36.63 36.07 36.58 34.49
Std. 0.31 0.89 0.47 0.35 0.82 0.13
Error

Table 6: Coefficient of Performance (COP) for Morning and Afternoon
COP for Morning

S/N COP COP COP COP COP COP
1 2 3 4 5 6

1 4.49 4.49 4.33 4.01 4.79 441

2 4.12 4.49 4.29 3.78 4.06 4.52
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3 4.18 491 3.88 4.16 4.06 4.46
4 4.03 3.41 3.46 3.82 4.65 4.46
5 4.12 4.23 4.29 4,98 4.52 4.46
Average 4.19 4.30 4.05 4.15 4.42 4.46
Std. 0.07 0.22 0.15 0.20 0.14 0.02
Error
COP for Afternoon
S/N COP COP COP COP COP COP
1 2 3 4 5 6
1 4.08 4.08 4.29 4.06 4.29 441
2 4.08 4,12 4.33 4.29 4.29 4.52
3 4.18 4.96 3.88 4.16 3.60 4.46
4 4.42 3.88 3.94 4.40 4.46 4.52
5 4.23 4.29 4.06 4.06 4.01 4.52
Average 4.20 4.27 4.10 4.19 4.13 4.49
Std. 0.06 0.17 0.08 0.06 0.13 0.02
Error

3.1.2 Efficiency of the Air Conditioning System

ASHRAE/IESNA Standard 90.1-1999 specifies that the minimum efficiency requirements for
new installed packaged terminal air conditioners according to Wang (2000) should be range
from 8.0 to 9.8 EER as given in equation (20)

The efficiency requirement in Energy Efficiency Ratio (EER) estimated for the air conditioning
system is 9.2.

EER = 10.0 —

3.2 Discussion

The representations of the experimental study results in Tables 4 to 6 were presented in Figures
4 to 7. According to Arifianto et al. (2018) revealed that an increase in the refrigeration effect
and coefficient of performance (COP) was due to ejector usage on air-conditioning system
which had implications to better cooling capacity and lighter compressor work.

3.2.1 Effect of Evaporator Temperature on COP

The effect of evaporator temperature on COP as shown in Fig. 4 reveals that when evaporator
temperature increase the work input will decrease and refrigeration effect will increase which
leads to increase in the COP. The coefficient of determination, R? shows that there is strong
correlation between the COP and evaporator temperature.

0.16 x Refrigerating capacity (Btu/hr)
=9.2 20
1000 (

—e— COP( Morning) =0=-COP (Afternoon)

4'GCCP=0.109T3-2.4968T2+19.182T-45.274 4.6 .
> 45 | R2=0.98 145§
£ CcdP=0.2791T3- 6.4528T2 + 49.672T - 123.17 f o
E 4.4 R2=0.95 y 41 4.4 E
o et
34.3 - " 41 43 Hif,
% 4.2 ) i g 1 4.2 %
O 41 1418

4 L 4
6 7 8 9 10

Evaporator Temperature °C (Morning and Afternoon)
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Fig. 4: Variation of COP versus Evaporator Temperature per Week

3.2.2 Effect of Condenser Temperature on COP

The effect of condenser temperature on COP as shown in Fig. 5 indicates that when condenser
temperature decreases so the refrigeration effect and compressor input work will increase
simultaneously which leads to increase in the COP. The coefficient of determination, R? shows
that there is strong correlation between the COP and condenser temperature.

—e— COP( Morning) =0==COP (Afternoon)

4.6 4.6
R . COP = 0.0291T2- 3.91T2 + 174.95T - 2601.5

4.5 o\ R2=0.97 {1 45
. o— . COP = 0.0036T - 0.4661T2 + 20.193T - 285.52 =
2 a4 - R2=0.99 1aas
c c
S 43 { a3 £
2 <
[a
O 42 1428
O O

a1 > { a1

4 1 1 1 Il 4
42 43 a4 45 46 47

Condenser Temperature °C (Morning and Afternoon)

Fig. 5: Variation of COP versus Condenser Temperature per Week

3.2.3 Effect of Refrigerating Effect on COP

The effect of refrigerating effect on COP as shown in Fig. 6 reveals that when refrigerating
effect increases, the COP will also increase. It means that the higher the refrigerating effect,
the higher the COP. The coefficient of determination, R? shows that there is strong correlation

between the COP and refrigerating effect.

—&— COP( Morning) =0O=-COP (Afternoon)

4.6 4.6
45 145 o
- c
2 o
c
£ a4 1 a4 o
c c
o (5]
S 4.3 41 4.3 -E
o COP = -0.0027Q,3 + 1.2393Q,2 - 189.54Q, + 9662.3 ~
o 42 o= 0.8 1428
© a1 COP =-0.0158Q¢ +7.2052Q.2 - 1093.6Q, +55322 | 44 ©
) R2=0.96 )
4 L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L 4
149 150 151 152 153 154 155 156

Refrigerating Effect, kd/kg (Morning and Afternoon)

Fig. 6: Variation of COP versus Refrigerating Effect

3.2.4 Effect of Work Input on COP

ISSN: 2406-1906 Page- 26



Assumption University-eJournal of Interdisciplinary Research (AU-eJIR): Vol. 6. Issue. 1, 2021

The effect of work input on COP as shown in Fig. 7 indicates that when work input increases
as the refrigerating effect increases simultaneously, the COP increases. The coefficient of
determination, R? shows that there is strong correlation between the COP and work input.

—8—COP( Morning) =O=-COP (Afternoon)

4.6 4.6
COP =-0.2142W8 + 23.021W?2 - 824.44W + 9840.3

4.5 R2=0.99 1 45
=) COP =0.0574W? - 6.0392W? + 211.67W - 2469.2 g
S a4 | R2=0.98 {1 44 o
c c
(. S
S a3 | a3z &
2 <
o i
o) 4.2 4.2 %
O

O
4.1 1 4.1
4 - - 4
34.0 35.0 36.0 37.0

Work Input kJ/kg (Morning and Afternoon)
Fig. 7: Variation of COP versus Work Input

4. CONCLUSIONS

The Coefficient of Performance is served as a standard that can be employed to measure the
performance and effectiveness of vapour compression refrigeration system which depends on
two key parameters such as evaporator and condenser temperatures. This expression reveals
that an increase in COP is achieved with increase in evaporator temperature and decrease in
condenser temperature. Conclusively, an increase in COP is achieved also with increase in
work input in accordance with simultaneous increase in refrigerating effect. The estimated
results from the experimentation showed that the operational COP of the air-conditioning
system range from 3.41+0.02 to 4.984+0.02. The estimated average value of the COP is
4.5+0.02 for the experimental study and evaluation of air-conditioning system. The efficiency
requirement in Energy Efficiency Ratio (EER) for the air-conditioning system used was
estimated as 9.2. The coefficient of determination, R? value showed that the variable being
compared has strong correlation; the closer the R? value is to one (1), the better the strength of
the correlation between the COP and other variables being considered.
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