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Air conditioning systems such as split air conditioner (SAC) systems are 

commonly used in homes, offices and commercial buildings, leading to 

increasing in energy consumption. In this paper, an experimental study 

has been carried out to investigate the performance of a split type with a 

dual fan during the season summer in Iraq. The aim of using a dual fan 

in the SAC unit is to improve heat transfer in the condenser of the unit. 

Thus, this improves the heat transfer of the condenser, increases the 

cooling effect, and enhances the coefficient of performance (COP). The 

maximum air flow rate of the two fans is 0.7 m3/s at an outdoor air 

temperature of 42ºC, and the minimum is 0.3 m3/s for one fan. The results 

showed that using dual fans reduced power consumption by 2%, while 

the COP increased by 9.1% at ambient temperature 42°C. 
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1. Introduction 

Air conditioner systems are commonly used in 

residential home, such as window or split units, to 

remove heat during the operational cycle. The coefficient 

of performance (COP) of a vapor compression 

refrigeration system (VCRS) decreases by about 2–4% 

when 1 °C increases the condenser temperature [1]. Split 

air conditioner (SAC) are easy to install, small, and used 

in hotels, commercial offices, and homes for cooling and 

heating [2]. In the United States in 1993, air conditioning 

accounted for about 67% of electricity consumption, 

while in 2009, electricity consumption rose to 87 % [3]. 

As the air temperature rises, the compressor's electricity 

consumption increases, reducing its cooling effect. As a 

result, the energy efficiency of the VCRS system is 

reduced. The energy consumption of appliances such as 

air conditioners and refrigerators accounts for 

approximately 20% of total electricity consumption. 

Improving the efficiency of the refrigeration cycle can be 

achieved by reducing power consumption, enhancing the 

heat rejection of the condenser, or minimizing the 

pressure difference between the condenser and 

evaporator [4]. The air conditioning systems can be 

improved by reducing the energy consumption of the 

compressor, pressure ratios of the condenser and 

evaporator, and increasing the heat rejection of the 

condenser [5]. 

 Researchers worldwide use many techniques [6]. 

Benamer and Clodic [7] investigated to compare the 
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energy consumption of variable-speed and fixed-speed 

scroll compressors in a refrigeration system. The 

findings indicated that as the heat load decreases, the 

energy savings associated with variable-speed 

compressors increase. In fact, a variable-speed 

compressor can achieve up to 40% savings in power 

consumption. Jiang et al. [8] assessed the impact of 

condensing heat recovery on the dynamic behaviour and 

efficiency of air conditioning systems. [4] Studied the 

effect of airflow rate on COP and power consumption. 

Used a 2.64 kW capacity air conditioner utilizing R-22. 

The study was conducted at the highest air flow rate of 

0.43 m³/s and the lowest of 0.28 m³/s, with an ambient 

temperature of 42°C. Additionally, the refrigerant flow 

rate was varied according to the evaporator load. The 

room temperature was maintained at 24-26 ºC during the 

test. The results indicated a 28% increase in the COP of 

SAC at a condenser entering air temperature of 42ºC. 

Additionally, the compressor power was reduced by 

15%.  

The study showed that condensing heat recovery 

adversely impacts cooling capacity during the first phase 

of the heat recovery process, but the average COP of the 

system is enhanced. 

Based on previous reviews, the dual-fan system has been 

used mainly in large-scale systems, such as commercial 

chillers. The use of this technology in residential SAC 

has not been extensively studied. This research primarily 

aims to investigate the effect of improving condenser 

temperature using a dual-fan system on the energy 

consumption and COP of SAC during the summer 

session in Iraq. 

 

2. Mathematical Equations 

The total power input is calculated using Eq. (1) [9]. 

P_T=Pcomp+Pfan Cond +Pfan                                (1) 

Where PComp the compressor work (W), PFan Cond refers 

the fan condenser work, PFan refers to the power of the 

additional fan (W). 

The compressor power input is calculated using Eq. (2) 

[10]. 

Pcomp=Vcomp×Icomp×COSθ                                             (2) 

Where V comp refers to the voltage supplied to the 

compressor (V), I Comp is the compressor's current (A), 

and cos θ represents the power factor, which is typically 

about 0.85. 

Using Equation (3) to determine the refrigeration effect 

[11]. 

RE=h1-h4                                                                           (3) 

Where Qe the refrigeration effect of the system (kJ/kg), 

and h4 the enthalpy before the evaporator (kJ/kg). 

The COP is the ratio of the refrigeration effect (RE) to 

the work input (WT), as expressed in Eq. (4)[11]. 

COP=RE/WT                                                                (4)                                                                                         

The improvement in the COP can be calculated as in Eq. 

(5) [12]. 

𝜀 =
𝐶𝑂𝑃 Dual Fan  −𝐶𝑂𝑃𝑠𝑖𝑛𝑔𝑙𝑒 𝑓𝑎𝑛

𝐶𝑂𝑃𝑤𝑖𝑡ℎ 𝑠𝑖𝑛𝑔𝑙𝑒 𝑓𝑎𝑛 
                                      (5)                                                                           

Where COP Dual Fan is the COP of SAC unit with dual Fan, 

and COP single fan is the COP of split type unit with Fan. 

 

3. Experimental setup  
In the experiment, a 3.5 kW SAC, using R-410A, was 

used to test the improvement in condensate heat rejection 

and its effect on split system performance and electrical 

power consumption, as shown in the Figure 1. A SAC 

system consists of the basic components of a vapor 

compression system: a compressor, a condenser, a 

capillary tube, and an evaporator. It also includes a fan 

in both the evaporator and condenser, as shown in the 

Figure 2. The experiment was conducted in a room 

measuring 3 m in length, 3 m in width, and 2.8 m in 

height, with the temperature maintained at 26 °C. The 

specifics of data recording for each test were as follows: 

Evaporator inlet temperature (T3) and evaporator outlet 

temperature (T4). Condenser inlet temperature (T1) and 

condenser outlet temperature (T2). Condenser inlet 

pressure (p1) and evaporator outlet pressure (p4). 

The table shows the results using a conventional single-

fan split system and a two-fan split system as shown in 

the table 1. The fan is positioned behind the condenser 

unit, which is constructed from galvanized iron. The 

condenser unit is equipped with an additional 100W 

maximum power fan operating at 1430 RPM and an 

airflow rate of 1,400 cubic meters per hour. 

 

Table 1. Results from Experiments with One Fan and 

Two Fans. 

Parameter Unit One fan 

of SAC  

Dual fan 

of SAC 

Condenser inlet air 

temperature  

oC 42 42 

Condenser inlet air 

relative humidity 

% 33 33 

Compressor inlet 

temperature 

oC 

22 21 

Condenser inlet 

temperature 

oC 

83 81 

Condenser exit 

temperature 

oC 

49 47 

Evaporator inlet 

temperature 

oC 

21 20 

Condenser pressure  psi  450 445 

 Evaporator 

pressure 

psi 

145 140 

Input Power 

consumption of 

split 

kW 0.935 0.916 
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Figure 1.Photo of the SAC unit. 

 

Figure 2. Conventional SAC system.  

The measuring devices used in this test are: 1) 

thermocouples to measure the temperatures of 

the condenser, and refrigerant at different 

points in the cycle, 2) Bourdon gauge to 

measure the pressure in the cycle, 3) a clamp 

meter to measure the current and voltage, and 

4) digital thermometer to measure the ambient 

temperature. The ambient air temperature, 

humidity, and gas temperatures before and after 

the condenser and evaporator, as well as their 

pressures, were then recorded. The experiment 

also recorded the power consumption of both 

the compressor and fan in the split type. After 

the additional fan was switched on, data were 

recorded for half an hour and every five 

minutes. Figure 3 shows a split unit with two 

fans and a measurement device. 

 

Figure 3. Modified SAC system with dual fans. 

4. Results and discussion  

The thermodynamic properties of refrigerant 410 A at 

different points in the cycle were determined from 

experimental results, as shown in Fig 4. 

 

 
Figure 4. P-h diagram for a single fan and a two-fan SAC. 

 

4.1 Effect dual fans on power consumption of 

SAC 
The experiment used a dual fan and was conducted at an 

ambient temperature of 42 °C, as shown in Figure 5. The 

results demonstrated that the reduction in power 

consumption from 0.935 kW to 0.916 kW because of 

improving the effectiveness of the condenser, which led 

to a lower pressure ratio, which reduced the compressor's 

power consumption. 



Journal of Science and Engineering Applications                          Vol. 8, No. 2, pp. 101–1 27 , October 2026 

104 

 
 

 
 

Figure 5. Power consumption of SAC with single and dual fans. 

 

4.2 Effect dual fans on coefficient of 

performance of SAC 
The experiment employed a dual fan system and was 

conducted at an ambient temperature of 42 °C, as 

illustrated in Figure 6. The results indicated an 

enhancement in the COP from 4.59 to 5.01, resulting 

from improved heat transfer in the condenser, which 

lowered the pressure ratio within the system. 

 

 
 
Figure 6. COP of SAC with a single and dual fan. 

 

4.3 Effect of dual fans on refrigeration effect of 

SAC 

Figure 7 illustrates that the experiment was 

conducted using a dual fan under an ambient 

temperature of 42 °C. The results showed an 

improvement in cooling capacity, which 

increased from 156.3 kJ/kg to 160.6 kJ/kg due 

to enhanced heat transfer in the condenser. This 

improvement led to a reduction in the pressure 

condenser, which decreased the load on the 

compressor, thereby further enhancing the 

cooling capacity of the system. 

 

Figure 7. Refrigeration effect of SAC with single and dual fans. 

5. Conclusions 

In this study, an experimental investigation 

was conducted to enhance the cooling capacity 

and reduce the power consumption of a 

conventional SAC by employing a dual fan 

during the summer season in Iraq. Based on the 

findings presented above, it can be concluded 

that: 

 Increasing the COP by 9.1% of the SAC 

unit. 

 Decreasing the power consumption by 

2% under outdoor weather conditions 

of 42°C DBT and 32% RH. 

 Improving the refrigeration effect by 

2.92%. 

Overall, it can be concluded that the using of 

the dual SAC can enhance the overall 

performance of the SAC specially that used in 

the harsh environment countries.  
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