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ABSTRACT 
 

This research focused to increase the performance of air conditioner by improved of 
condensing unit of air condition system with cooling pad, save energy and generated the 
electricity by hot air rejection. There designed the cooling pad with cellulose paper and cycling 
dropped water system for cooling the condenser unit. The result shown the electricity unit was 
decreased about 7.8 percent compared with without cooling pad. Moreover, we designed the 
two types blade fans to connect with air condenser unit; the hot air rejection form air condenser 
was drives the blade fans to generated electricity about 188.0mW and 694.9 mW for three and 
five blade fans design, respectively. So, they could be concluded that the low cost modified air 
condition system by cellulose paper cooling pad and blade fans connected were gets energy 
saving and electricity generation. 
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INTRODCTION 
 

Recently, population in the world is growth and energy consumptions have been increasing.  
There are lead to global warming and have to face harmful effects. [1,2]. It has been reported 
that the energy consumptions in the building stands at about 30-40% of the total primary energy 
use globally and in regions with hot climates energy for space cooling accounts for over 60% of 
the total energy used in buildings [3]. Especially, the air conditioners are more frequently used in 
buildings [4,5] because they are affordability, cheap electrical energy and easy to use in 
everywhere [3] but consumes majority of energy [2,6]. So now, the researcher and engineering are 
focuses on the both of quality of life and comfort societies [7] which reduction of energy 
consumption and using alternative energy in air conditioner.     

In order to increase the performance and reduce energy consuming of air conditioner, one of 
the best solutions is decreasing the condenser temperature because reducing the condenser 
which results power consumption reduction.  

The simple ways is the application of direct evaporative cooler in front of the condenser to 
cool down the air temperature before it passes over the condenser [4] by the evaporation of 
water in the air stream [8]. The evaporative cooler requires water for cooling the air and water 
has large enthalpy of vaporization which helps in cooling the dry air [1]. Evaporative air cooler 
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works on the principal of conversion of sensible heat into latent heat [1]. There are many 
materials to use as cooling pad such metal, cement, wood, plastic, and glass [9].  

Thus, this research was studied to increase the performance of air conditioner by improved 
of condensing unit with cellulose cooling pad and cycling dropped water system for save energy 
and generated the electricity by hot air rejection. All of aims are make the system as simple as 
possible to apply in true-life. 

 

PROCEDURE AND INSTRUMENTATION 
 

A. Evaporative cooling systems 
Evaporative cooling systems are the process of evaporating liquid water to the surrounding 

air and causing its temperature to decease. A typical direct evaporative cooler were the hot air 
rejection through a cooling pad wetting media. It was design to cycling dropped water system for 
cooling the condenser unit. The positions of instruments and evaporative cooling systems were 
shown in figure 1, respectively. 

 
Figure 1 Schematic of positions of instruments test 

 
B. Cooling pad 
The cooling pad is an essential component of an evaporative cooler. It is usually made of a 

porous material with large surface area and capacity to hold liquid water [3]. In this studied, a 
cooling pad made from cellulose paper which reported that cheap materials and more effective 
[9]. The test pad model is 8 cm in thickness and the surface area is about 35 x 55 cm2 (figure 
2).This pad    
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Figure 2 Characteristic of  cooling pad 
 

C. Electricity generation system 
The heat rejection was used to generate the electricity. There designed two types blade fans 

to connect with air condenser unit; three and five blades (figure 3). The heat rejection was drives 
the fan which like to generator, convertor and battery, diagram as shown in figure 4.  
 

 
Figure 3 two types of blade fans 

 
 

  Figure 4 Schematic of electricity generation system 
 

D. Instruments Setting 
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Firstly, the steel rods were cut in the size of 50 × 60 × 60 cm3 (wide × length × high) for 
cover the condenser of air condition (12,000 BTU). The cooling pad was fixed behind the 
condenser unit. Next the electricity generation system was set up conjugated with heat rejection 
tube. Finally the motor, generator, and battery were connected to the system, as shown in figure 
5.  

 
 

Figure 5 Instruments setting 
EXPERIMENTAL 

 
The experiments have been test in order to ensure that the pads are wetted completely and 

cellulose cooling pads were wetted for 24 hour before experiments. Set up all instruments (figure 
6) and test with home air condition (about 12,000 BTU) with 3 hour per day (12.00 – 15.00 
o’clock). By the way, we test the system for 15 days before setup system, and 15 days after 
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setup system. So, the total test time was 1 month. Rate of water dropping were investigate for 
suitable condition.   

 

 
Figure 6 Experimental set up 

 

RESULTS AND DISCUSSION 
 

The results consist of two parts; the effect of evaporative cooling systems and electricity 
generation system. Firstly, there is investigating evaporative cooling systems with cellulose 
cooling pad. The cellulose cooling pad in front of the condenser unit has been cooling down the 
air temperature before it passes over the condenser unit. The distance between the condenser 
and cooling pad was about 10.00 cm which make the cooling system into equilibrium. Then, 
observed the electricity units and calculated the decreasing consumed energy. The result is 
these evaporative cooling systems can reduce consuming energy from 48.9 to 44.6 units (figure 7) 
or decreased about 7.8 percent compared with without cooling pad, in 15 day test. That can be 
considered as energy efficient, environment friendly and cost-effective method to enhance the 
performance of air conditioners [4]. 
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Figure 7 the electricity consumption before and after setup the cooling system 

Another is investigated the effect of electricity generation system. The hot air rejection form 
air condenser was drives the blade fans to generated electricity. There were designed and 
compared two types of blade fans with three and five blade. The distance between the air 
condenser and fan was about 18.00 cm which make the fastest circle blades and not affect to 
obstruct the airflow from the air condenser. The results show they generate the electricity about 
188.0 and 694.9 mW for three and five blade, respectively. It means the amount of blade fans 
have effect to the electricity generation. The five blades fan is more suitable than three blade 
fans. This is the good way to start up to use alternative or waste energy to useful. So, the 
breakeven point of this study is worth doing because this innovation is low cost about 1,500 
bath, compared with the decrease of electricity value.   
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Figure 8 electricity generation from 3 and 5 blades of turbine 

  

CONCLUSIONS 
 

This research could be concluded that the performance of air conditioner was improved of 
condensing unit with low cost cellulose cooling pad and cycling dropped water system. There 
were save energy and generated the electricity by hot air rejection, energy saving about 7.8 
percent and electricity generation about 694.9 mW from five blade fan. Due to the water 
decreased the temperature of condenser unit. So, it can reduce the consuming energy of the 
system. All of aims are make the system as simple as possible to apply in true-life by easy and 
low cost to be breakeven modified air condition system with cellulose paper cooling pad and 
blade fans connected.  
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