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ABSTRACT

A simulation program for simulating an air-cooled condenser and air
conditioning systems is presented in this research. The program can forecast the
capacity of a condenser in two scenarios: one involves a clean condenser, and the
other involves a condenser which is used in a water mist pre-cooling system. The
condensing heat exchange arrangement provided in this study is a cross-flow,
aluminum louver fin, unmixed copper tube type, where forced air flows outside
the tubes and refrigerant travels inside the tubes. To confirm the accuracy of the
mathematical model, experimental studies are also taken into consideration. The
components of the test rig set-up are an evaporator, compressor, water mist
system, cross flow condenser, open duct air supply, and measuring instruments.

The estimated parameters for both cases accord exceptionally well with the

adaptation, distribution and reproduction in any medium or format, as long as projected results of the airflow and refrigerant properties for the air conditioning

you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were made. To
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

unit. The A/C unit's performance shows a reasonable degree of consistency

between the experimental and forecasted results.

Keywords: Air-Cooled Condenser, Water Mist, Energy, Atomization Nozzle,
Condenser Capacity, Coefficient of Performance.

1. INTRODUCTION

In a refrigeration system, a much lower temperature is achieved and maintained
for some product or space to be cooled compared to the surrounding environment
(Dossat and Horan, 2005). Due to the extreme ambient summer conditions
(represented by the high dry bulb temperatures), the overall performance of the
refrigeration system is dropped. Water mist pre-cooling can enhance the air-

DISCOVERY

¥ . SCIENTIFIC SOCIETY cooled condenser capacity and the coefficient of performance (COP) of the A/C
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unit. The Mathematical model was used to evaluate the air-cooled condenser capacity and performance. Hamilton and Miller, (1990)
developed a general steady-state model for simulating an air-conditioning system. Joudi and Namik, (2003) theoretically studied the
component matching the mixed vapor compression system.

A thorough and precise condenser model was developed by Stewart, (2003) and it was paired with a strict model of the entire air
conditioning system. Developed a computer program to simulate the working and performance of an air-conditioning window-type
system, which consists of four main parts (compressor, condenser, capillary tube, and evaporator), using R-22 as the working
refrigerant. Domanski and Yashar, (2007) presented a model for an optimization method to specify a circuit design that maximized the
coil capacity using an intelligent optimization method. Yang et al., (2009) demonstrated how pre-cooling the outside air reaching the
condenser unit with water mist can increase chiller performance by lowering compressor power. Yu and Chan, (2011) used mist pre-
cooling to enhance the COP of an air-cooled chiller system to lower the dry bulb temperature of the outside air.

Chan et al., (2011) reported that (COP) of air-cooled chillers can be improved by adopting variable condensing set point
temperature control and using mist evaporation to pre-cool ambient air entering the condensers to trigger a lower condensing
temperature. Yang et al., (2012) considered how running a water mist system could improve the thermal performance of chillers with
air cooling in various operating scenarios. Considered how the thermal performance can be improved, as the power usage of the
compressor is reduced, and the cooling capacity is increased when the water mist device is used in conjunction with the air-cooled
conditioner to pre-cool the condenser air that is coming in. The cooling efficiency of a water mist-assisted air conditioner has been
investigated experimentally in a temperature range of 20 to 52 degrees Celsius.

Amer et al., (2015) reviewed the recent developments concerning evaporative cooling technologies that could potentially provide
sufficient cooling comfort, reduce environmental impact, and lower energy consumption in buildings. An extensive literature review
mapped out the state-of-the-art evaporative cooling systems. To maximize cooling capacity and reduce compressor power
consumption, Torgal et al., (2016) explained how the performance can be improved when the water mist system is combined using the
air-cooled conditioner to pre-cool the air entering the condenser. Soylu et al., (2016) assessed air-cooled chillers with evaporative-cooled
condensers, and the evaporative cooling effectiveness on the performance of air-cooled chillers was also investigated.

Yu et al., (2018) presented theoretical and experimental evaluations on how well mist cools an air-cooled chiller, increasing its
coefficient of performance (COP). Heidarinejad et al., (2019) examined how a water mist system affects the chiller coefficient of
performance (COP) in different spray nozzle orientations. Additionally, a sensitivity analysis is carried out for various ambient air
factors, such as air velocity, air temperature, and air humidity ratio. Park et al., (2022) provided the optimal water spray amount for the
water mist system, considering the corrosion and cooling effects based on the surrounding temperature, and it applies to commercial
procedures. Kaneesamkandi et al.,, (2023) determined which of the four condenser cooling techniques affect the vapor absorption
refrigeration system's performance for effective cooling.

This investigation has aimed to introduce a mathematical model that can predict the capacity and the functionality of an air-cooled
condenser which is connected to a pre-cooling system using water mist that assisted the capacity of the air-cooled condenser. The
structure of this paper is organized as follows: Section II provides the related theoretical background, the water mist simulation model,
heat transport correlations, and the thermodynamics model of the condenser heat exchanger. Section III provides the experimental
setup, methodology of study and experimental procedure. The complete results and analyses are explained and discussed in Section
IV. Conclusions of the present work are presented in Section V. The work is accomplished by many graphs, tables, figures and an

updated reference list.

2. THEORETICAL BACKGROUND

Thermodynamics Model of the condenser heat exchanger
The schematic diagram of the heat exchanger set-up, which depicts the intake and exit of tube circuits to replicate the current
condenser, is shown in (Figure 1). The rated power of the condenser used is about (2700 W). The equilibrium of energy in each of
these circuits, as shown in Figure (1), results in the following equation:

Qer = Mer (hin = hout) 1)
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Figure 1 Condenser pipes arrangement layout.

Three portions comprise the condenser: the sub-cooled zone, the saturated (two-phase zone), and the superheated (de-superheating
zone). Figure 2 states that the following set of equations can be obtained from an energy balance in each of these sections:

Gcond-sc = hap = h3 @)

Gecond-sh = hz = haq

Qcond—tp = haq — hap
Where: the heat transfer per unit mass for the subcooled, two-phase, and superheated regions is denoted by the qcond-sc, qcond-sh,

and qcond-tp, respectively.
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Figure 2 Vapor compression refrigeration cycle

The separate lengths of each segment of the heat exchanger, weighted by the overall tube length in the condenser, can be used to relate
the air-side effective mass flow rates over each sector (Stewart, 2003):
Lioe = Lo + Ltp + L 3)

The effectiveness (¢) of the heat exchanger, the minimum heat capacity (Cmin) of the air or refrigerant side, and the temperature
differential between the two fluids' inlets can be used to define the overall heat transfer rate (ASHRAE Fundamental, 1997).

Que = & Cnin- (Thin — Tein) 4)
The following equation can be used to calculate the effectiveness of heat exchanger which is defined as the ratio of actual heat transfer
to maximum possible heat transfer.
=t )

E =
Qmax Qmax
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UA UA
min NTU = Cmin (6)

In this case, (UA) indicates the product of the heat transfer area (A) and the overall heat transfer coefficient (U). However, in the sub-

NTU =

cooled and saturated zones, the counter-flow effect is ignored because more than 75 percent of the condenser runs in the two-phase
region. Due to the lack of analytical correlations for the cross-counter-flow configuration, only cross-flow relations can be applied. The
unmixed-unmixed crossflow arrangement is used as the basis for the computations.

By using the model for dry coils given in McQuiston et al.,, (2023), the air-side convective heat transfer coefficient is calculated for a
louvered finned-tube heat exchanger with two rows of staggered tubes. The Colburn j-factor, which is defined in Wang et al., (1999)
serves as the foundation for calculating the heat transfer coefficient.

j = St.Prs @)
The air-side convective heat transfer coefficient(h,) is described by the following relationship when the appropriate values are

substituted for the Stanton number (St).

+— _ J-CPa-Gamax (8)
he =—"—=—
Prs
Where:
1,
G =
X Apin 9)

To calculate the finned-tube heat exchanger's overall air-side surface efficiency, the first step is to compute the fin’s efficiency around a
single tube. The second step is calculating the air-side surface efficiency (ns,a) of a louvered finned-tube heat exchanger with two rows
of staggered tubes (Incropera et al., 1996).
Fins area (Afin) and pipes area (Ap) are described with concerning to the schematic diagram (front and side view) of the condenser as
seen in Figure (3), where:
The total number of tubes Np is explained according to Shah's method (Shah and Sekulic, 2003):

L,.Ls

No, =
P Xex,

(10)

L3

OO0 Q00

000 OO0

Do

L1 L2

Figure 3 Schematic diagram of the condenser
Heat Transfer Correlation

The formula of heat transfer correlation for single-phase turbulent flow regions (Sub-Cooled and superheated) developed by Kays and
London, (2018) is used in the model.
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2
St.Pr: = ay. Rep;™t 11)
Where the coefficients ag, and by, are given in Table (1).

The Stanton number (St) is expressed as:

Nu h
St=—2L _==—"_
Rep;.PT Gr.Cp (12)

h, = St.G,.C, (13)
For the two-phase portion of the condenser, the Shah's correlation has been used (Shah, 1979).
The total pressure drop in the refrigerant side is the summation of the friction pressure drop, the momentum pressure drop, bends

pressure drop as well as the gravity pressure drop which is neglected.
APy = APfrication + APnom + APhends (14)

The Darcy equation is used to determine the friction pressure drop on the refrigerant side in the single-phase regions (Bruce and
Donald, 2002):
APfrication = ZJ:EE (15)
So, the friction factor found from (Dobson, 1994):
f=0.046 Re7®%  For liquid phase
f=0.079.Re™ %25 For gas phase
For bends friction pressure drop [18]:

GZ « Lbends
2.pi Dy

APyenas = [ * * Npends (16)

Lpenas : The length of the bends.

. X7
Lpenas = o
And the momentum pressure drop is calculated from the following equation (Traviss, 1972):
—G2. 11
AP — (po pi) 17
mom I 17)

The total pressure drop fraction in the saturated region can be estimated by calculating (APmom—tp, APrrication—tp and  APpengs—¢p as a

function of pressure drop friction (x)).

Water Mist Simulation model
The ambient air and mist water mixture humidity (W") can be calculated at a specific dry bulb temperature and air's relative humidity,

according to the procedure of calculation given by (ASHRAE Fundamental, 1997) in which:

W' =W + AW (18)
Where AW is the additional air humidity ratio (kg per kg dry air), therefore:
_rhmist
aw="m (19)
Ra-Ta _ RaTg
‘/a. — —
Fo  Pp—P (20)
_ms _
W= 2=0622— @D
Here, (P) refers the partial pressure of water vapor. ( Pg ) denotes to the barometric pressure and (p) can be found as:
P = Py~ Pg.A.(Tp — Ty) (22)

Where (A) is constant given by:
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A=666% 107*C1 Ty, >0C

A=594%10"*C"1 Ty <0C
Based on (ASHRAE Fundamental, 1997) the specific enthalpy of the wet air is constant because the evaporation of water mist into the
air is adiabatic.

h =1.007Tp - 0.026 + W'(2501.3 + 1.84Tp) (23)
Additionally, the temperature of the condenser air T, that is entering can be computed as follows:
h— (25013 W")
Teae = Qo074 (B2 =)

The relative humidity © is a function of the degree of saturation (i) and can be calculated as follows:

. u
(1-a-w=« () @)

P

) —0.026 (24)

Where: (P, ) is the partial pressure of water vapor in the air stream at the given temperature (T,4.). And (u) is the degree of saturation

(the ratio of air humidity ratio (W) to humidity ratio of saturated moist air (W) at the same temperature and pressure), therefore:

w 26
u= Ws I7,p (26)

and
_ (2501 — 2.326 % Ty,) * Tyy — 1.006 * (T, — Ty) (27)

(2501 + 1.86 * Toge) — (4.186 * Tyy)
Before calculating the relative humidity (&) of the air at the inlet of the condenser coil, the air humidity ratio (W) and the saturated air
humidity ratio (Ws) have to be determined first. The air humidity ratio (W) at the temperature of the air at the condenser inlet ( Tg)
can be calculated by using Eq. (27). (Ws ) at (T¢qe) can be calculated using equations (21) and (22). If the calculated humidity ratio (W) is
higher than the maximum allowable humidity ratio at the saturation state (& >1), the air at the inlet of condenser becomes saturation,
and ( T,qe ) becomes equal to wet-bulb temperature (Ty).

Under such conditions, the water mist generation rate is more than needed. From Eq. (20), the amount of water evaporated and
change of the humidity ratio are linked to the air velocity moving through the condenser coil, hence, ( T4, ) at the inlet of condenser is
affected by the air velocity. The condenser performance and capacity calculation and water mist procedure calculation are programmed
by MATLAB. The input data of thermal parameters of refrigerant and ambient air to the program is the same as that of experimental

and the actual condenser circuits and tube arrangement and dimensions. Table 1 shows condenser dimensions.

Table 1 Condenser and circuit dimensions

Transverse (vertical) tube spacing 19.97
(XT), (mm)

Longitudinal (horizontal) tube ”
spacing (XL), (mm)

Inside tube diameter, (Di), (mm) 6.2992
Outside tube diameter (Do), (mm) 7.9248
No. of circuits 5

Ltot, (m) 49.28
Lcl, (m) 10.2054
Lc2, (m) 10.05816
Lc3, (m) 10.19313
Lc4, (m) 6.64
Lc5, (m) 8.38589

Indian Journal of Engineering 22, 3ije1692 (2025) 6 of 17
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Experimental Background

Experimental Setup

The schematic diagram of the test rig is shown at (Figure 4). The room that contains the indoor unit is occupied with electrical heaters
to balance the cooling load. Refrigerant (R22) is the working fluid of the A/C unit. The thermodynamic properties of R22 are taken from
standard ASHRAE tables.

. Extended Duct
Filter Grid Condenser
Heater Screen Condenser
T1-T10 / .
. < ~— l an
Inlet — H é — BB . _
Al — : . = = — Qutlet Air
—— T11 —T17 Compressor
: | ! ——T16
P2 P1
Variable
Ac P3
T12 I T13

Expansion Valve

I BRI .. Gas Flow Meter

\ T: Thermocouple

Evaporator P: Pressure Gage

Figure 4 Test rig setup & arrangement

The schematic diagram of the water mist system is shown in (Figure 5). The system consists of a displacement electrical pump,
filter, atomization nozzle, and tubes. The atomization nozzle is located at the extended duct before the condenser. Distilled water is sent

to the pump at a pressure of about 30 bars. The atomization nozzle gives fine droplets of (5um).

Valve
Fitting Atomization
Nozzle

Tank
(distilled water) 1

°

Suction Side Pipe

Pump

Fitting

Pressure Side Pipe

Figure 5 System of water mist
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The open duct is designed to fit the air side of the condenser intake. The dimensions and the geometry of the duct are shown
schematically in (Figure 6). The laboratory experimental temperature (ambient air drawn by the outdoor unit fan) is ranging between
(35°C) and (48°C).

Extended Duct
B /
0.88 -

Top View
Grid Screen  Iicater Filter

| IR I

-
-

|
L 0.6 103 | 03

Side View

Figure 6 Extended air duct

These temperatures can be achieved during all seasons by using an electrical heater. The duct contains filter at the duct entrance,
electrical heater and grid screen. Therefore, the dry and wet bulb temperatures of the air are continuously monitored at the exit of the
duct, ie., at the inlet of the condenser. To minimize the heat losses to the surrounding, the duct was insulated completely. The
measuring devices used in the present work are (17 thermocouples type K (TP-01A probe), (4 pressure gages (filled oil Bourdon type
(BTC)), KF500 series turbine flow meter, anemometer air flow meter model (YK2005), Humidity meter model (LM-81HT), analog-
digital clamp meter model (MT-3266), and data acquisition unit.

In each experimental test, the thermal properties and mass flow rate of the refrigerant are measured. These parameters are
refrigerant temperatures in the condenser (inlet and outlet at each circuit (12 points) and refrigerant pressure inlet and outlet to the
condenser. The temperature of outside air (inlet/outlet) to the condenser, refrigerant temperature (inlet/outlet) to the evaporator, and
refrigerant pressure (inlet/outlet) to the evaporator are also measured. The parameters (air velocity at inlet to the condenser, the power

consumed by the compressor and relative humidity before the condenser) are also calculated.

Experimental procedure

The ability to change the mass flow rate of the refrigerant is not available in the A/C unit since the compressor is running at a constant
speed. The running speed of the condenser fan is also constant, keeping the air mass flow rate constant. Therefore, the only parameter
that affects the performance of the condenser is regarded as the outdoor ambient air temperature, in which the outdoor ambient
temperature is considered one of the most critical parameters that affect the condenser capacity. Therefore, the outdoor ambient
temperature variation takes standard values of temperature variation as (35, 38, 40, 43 and, 48°C) during the experimental program test.
The program for investigations is designed for two cases, case (1) is for clean condenser while case (2) is for the condenser occupied

with a water mist pre-cooling system. Both cases include predicted and tested results.

Indian Journal of Engineering 22, 3ije1692 (2025) 8 of 17



ARTICLE | OPEN ACCESS

The mathematical model of the condenser is programmed by MATLAB. The input data to the MATLAB program is the measured
data obtained from the test rig. The program can compute the dryness fraction (x) of the two-phase flow. The refrigerant side total
pressure drop depends widely on the refrigerant dryness fraction (x) of the two-phase flow in condenser pipes. The input data is the
coil shape and dimensions as given in Table 1 and the conditions under which the test is operated.

3. RESULTS AND DISCUSSION

Verification of the mathematical model

The expected results of fluid characteristics are compared with the tested results to confirm the reliability and stability of the predicted
results derived from the mathematical model. Both results showed a very close condenser refrigerant inlet and outlet properties, as
shown in Figures (7, 8, 9, 10, and 11). The maximum order of deviation of refrigerant inlet temperature (discharge temperature),
refrigerant outlet temperature, refrigerant inlet enthalpy, refrigerant mass flow rate, and refrigerant inlet pressure are (+0.839, -1.94,
+0.29, -2.784, -1.507), respectively.

4 Tested casel B Tested case?  ===Predicted casel  ===Predicted case2

120

" ~
110 /

105 _—
100 g /

95 V/

90 T T T T T T T
34 36 38 40 42 44 46 48 50

Tamb(°C)

Trin (°C)

Figure 7 Variation of inlet refrigeration temperatures via ambient air temperature.

Indian Journal of Engineering 22, 3ije1692 (2025) 9 of 17



ARTICLE | OPEN ACCESS

¢ performance without any addition exprimently ®  performance with mist addition exprimently

= modeled performance without any addition == modeled performance with mist addition

60

55

50 e

f(a)\ ///
= 45
s — =
o
S
= 40

35

30 T T T T T T T

34 36 38 40 42 44 46 48 50
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Figure 8 Variation of outlet refrigeration temperatures via ambient air temperature.

+ performance without any addition exprimently m  performance with mist addition exprimently
e modeled performance without any addition e modeled performance with mist addition
480
475 7
)
=
2 470
=
< *
465 -
J
]
460 T T T T T T T
34 36 38 40 42 44 46 48 50

Tamb(-C)

Figure 9 Variation of inlet enthalpy via ambient air temperatures.
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+ performance without any addition exprimently ® performance with mist addition exprimently

e modeled performance without any addition === modeled performance with mist addition

170

130

120 T T T
34 36 38 40 42 44 46 48 50
Tamb (°C)

Figure 10 Variation comparison refrigerant mass flow rate via ambient air temperatures.

+ performance without any addition exprimently m  performance with mist addition exprimently
e modeled performance without any addition === modeled performance with mist addition
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=
©
2
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[S]
o
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Tamb (-C)

Figure 11 Variation of the inlet condenser pressure via ambient air temperatures.
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Measured and predicted showed close values of refrigerant two-phase, super heat and sub-cool flows enthalpies, as shown in
Figures (12, 13, 14, and 15). For example, the maximum deviation obtained from all tests in refrigerant two-phase flow enthalpy,
refrigerant super heat flow enthalpy, refrigerant sub-cool enthalpy, and refrigerant pressure drop are of order of (-0.1793, -1.902, -0.788,
and -1.85), respectively.

A Tested data = nredicted data
422
421
A

= 420 i —
<
X 419
o
e

418 7

417 2

416 T T T T T T T

34 36 38 40 42 44 46 48 50
Tamb (°C)

Figure 12 Two phase flow enthalpy variation via ambient air temperature

A testdata —predicted data
480
g 475 _~
3
>
S A
470

465 Ay

460 T T T T T T T
34 36 38 40 42 44 46 48 50

Tamb(°C)

Figure 13 Superheated flow enthalpy variation with ambient air temperatures.
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Figure 14 Sub-cooled flow enthalpy variation ambient air temperatures.
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A

\A
o8 \
0.17

0.16

AP (bar)

0.15 - - . . . . .
34 36 38 40 42 4 46 48 50
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Figure 15 Pressure drop via ambient air temperatures.

Coefficients of performance

In this investigation, the coefficient of performance (C.O.P) was observed to increase by 14.45% at the ambient temperature of 43°C, as
illustrated in Figure 16, because of the increased condenser size capacity. The result corroborates the reported by Jassim, (2014) where
the C.O.P was at 8.5% and rose to 17.5% when the air temperature supplied to the condenser was reduced from 52°C to 20°C. Despite

the similarity of C.O.P improvement trends in both research works, Jassim, (2014) study adopted a wider temperature span, which

Indian Journal of Engineering 22, e3ije1692 (2025) 13 of 17
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underscores how different air inlet temperatures can affect system operation. Furthermore, the results of this research are in excellent

accordance with those of Birangane and Patil, (2014) also reported the same tendencies in the enhancement of C.O.P.

—4=—_Casel == Case2

3.0

2.7

2.4 \

2.1 —~—

1.8 TT—

|

1.5 T T T T T T T
34 36 38 40 42 44 46 48 50

Tamb(°C)

Figure 16 Variation of COP with ambient air temperature

Water mist pre-cooling

The effectiveness of the air conditioner is usually improved by adding water mist, which also changes the characteristics of the
surrounding air. As air enters the condenser, its dry bulb temperature drops by (6%) at Tamb=43°C. As illustrated in Figure 17, the
maximum condenser capacity was raised by 9.09% with the application of water mist, concerning to 43°C ambient conditions. This
could be related to the results of Jassim, (2014), where the cooling capacity was enhanced from 8.5% to 17.5%, when the supplied air
temperature to the condenser was lowered from 52°C to 20°C.

Notably, the performance of the condenser is enhanced in both approaches, however the significant increase in capacity in Jassim,
(2014) research stemmed from a broader range of temperature reduction meaning that the air temperature reduction entering the
condenser is more effective than the water mist effect at the equivalent conditions. Moreover, the findings provided in this study are
consistent with those highlighted by Birangane and Patil, (2014), who observed analogous trends in improving condenser capacity. The
refrigerant pressure drop of the ambient air temperature variation for both cases is presented in (Figure 18). For all ambient air
temperatures, the refrigerant pressure drop for case two is lower than that for case one.

The calculating relative humidity is increased with a maximum increment of 19.52% at Tamb=43°C. Accordingly, the refrigerant
condensing temperature and pressure decreased and show a maximum decrement of (6.8% and 7.53% at Tamb=43°C). The water mist
pre-cooling system increases the condenser capacity. The compressor work calculated from refrigerant measured pressures and
temperatures is increased accordingly, for example compressor work is increased by 0.574% at Tamb=40°C. As expected, the test
measurements of water mist consumption is increased slightly as the ambient air temperatures increased, in which at Tamb=35 C and
48 C the water mist rate is increased from 0.95 I/hr to 0.995 l/hr., this is because air temperature reduction entering the condenser is
more effective than the water mist effect at the equivalent conditions and this affects positively the costs by making a considerable

reduction in costs and more water availability.

Indian Journal of Engineering 22, 3ije1692 (2025) 14 of 17
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Figure 17 Condenser capacity variation with ambient air temperature.
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Figure 18 Variation of refrigerant pressure drop via ambient air temperature.

Moreover, the findings provided in this study are consistent with those highlighted in Birangane and Patil, (2014) who observed
analogous trends in the improvement of condenser capacity. Compressor work performance was found to increase to 57.4% at 40°C.
This has an impact on increasing the overall system energy efficiency and decreasing the operational costs comparing with past
literature. The compressor work affects positively on the net energy savings and cost of the water mist pre-cooling system since the

performance and COP of the compressor is increased to reach 57.4%. Also, it was noticed that there are effects on environmental
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implications of water mist systems, such as there is a considerable reduction of water consumption and potential scaling or fouling of

condenser coils.

4. CONCLUSIONS

An extraordinarily dependable and practical instrument for assessing the features and performance of condenser heat transfers is the
thermodynamic model for air-cooled condensers. To successfully support the validity of the mathematical model, experimental
measurements of the fluid and thermal characteristics for the air and refrigerant sides are also employed. The maximum condenser
capacity increased by 9.09% and the maximum (COP) by 14.54% at Tamb=43°C and 43°C, respectively, when the water mist technique
was applied. The condenser's ambient air temperature was reduced by 6% when the water mist approach was used.

The condensing temperature and refrigerant pressure are both impacted by this drop in air temperature, decreasing by 6.8% and
7.53%, respectively. Condenser capacity was significantly increased by the water mist approach at 43°K ambient air temperature.
During the evaporation process, heat from the air entering the condenser is absorbed by the water mist; latent and sensible heat of the

air are also impacted.
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