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ABSTRACT – This paper focused on the 

replacement of the outdoor (compressor) unit with the 

System panel liquid-cooled air conditioners. The Peltier 

system is to replace the existing cooling system that uses 

gas to a cooling system using water by applying Peltier 

effect. The idea is to prevent from using refrigerant and 

to simplify the system using water as cooling agent. It 

will help in lower the cost of maintenance and electricity. 

The experimental is done in the 10 square feet and using 

peltier liquid-cooled panel as replacement for 

conventional outdoor unit (compressor). With the use of 

Peltier effect it can cool the water inside the water tank 

and flow it through the main system. This system is 

capable to produce up to18°C and 1.3 A/h in one hour 

period by using low fan setting. 

 

1. INTRODUCTION 
This research is based on the application of 

conventional air-conditioning system that used coolant 

as a medium for cooling system. Hence, the initiative of 

this system is focused on replacing coolant with Peltier 

module which able to generate hot and cold system in 

one device. This unique device is not using any gas that 

might harmful to the users. There are some products 

developed based on Peltier module that focused more on 

cooling system such as cabinet cooling system [1], 

Enhanced peltier cooling of two-stage thermoelectric 

cooler via pulse [2] and Peltier Effect Based Solar 

Powered Air Conditioning System [3]. Most of the new 

products focus on Peltier itself in order to replace the 

conventional system. There are other applications that 

being tested using Peltier such as Portable O-REF 

system which is used the Peltier as a container that’s 

works in dual mode application [4] and Portable air-

conditioning system [5].  

The Peltier cells inside Air-Conditioning System is 

cold so small heat sink unit is mounted at the cold side of 

the Peltier cells to increase the rate of releasing heat 

outside of unit. Heat sink is simulated using Comsole 

Multiphysics to study the fin arrangement in order to 

optimize heat transfer area [6, 7].  

 

2. METHODOLOGY 

In order to develop a cooling system, the base 

station will operate with a +12V power supply. This 

voltage will be used as the operating voltage for all of 

the circuit elements in the base station. It will use a water 

block to reduce the heat from Peltier and improved the 

cooling element. After that by using cooling coil is use 

for water to flow into air conditioner and cold the air at 

indoor system. Then ,temperature controller are used to 

controlled the heat and cold at liquid-cooled panel air 

conditioners because the temperature need to control for 

more effective when indoor air-conditioner was turn on. 

Water pumps function to circulate the water from water 

block to indoor air-conditioner. Figure 1 shows the 

proposed system for new cooling system. 

 
Figure 1 Overall Process for Proposed Cooling System 

 

Radiators are heat exchangers used to exchange heat 

starting with one medium then into the next with the end 

of cooling and warming. The larger part of radiators is 

developed to work in cars, structures, and hardware. The 

radiator is dependably a wellspring of heat to its 

surroundings, in spite of the fact that this might be for 

either the motivation behind warming this environment, 

or for cooling the liquid or coolant supplied to it, with 

respect to motor cooling.  

 

3. RESULTS AND DISCUSSION 
As a brief functional concept, water will be filled 

from hose to the right reservoir tank and will flow the 

water through the water pump and ventilate into water 

block. In this water block framework, what it does is that 

it sandwiched the Peltier cell and the water flow in it will 

experience biasing of water temperature which is hot and 

cold. The hot water will exit the block and chambers it 

into the left tank as shown in Figure 2. The left tank 

consists of hot water will flow back into water block to 

transform being cold water. So, this cycle is redundant 

and uses the same amount of water. The cool air is being 

blown as an air conditioned product. Android application 

is being used as to initiate the system upon reaching 

18oC and to display temperature data. All data are 

recorded every 5 minutes for 1 hour as shown in Table 1.  

Based on the data collected, the cooling system 

with four number of TEC1-12706 modules integration 

with water block and radiator system able to produce 

cooling system around 18 °C and current up to 1.3 A/h. 

Figure 3 shows the relationship between current and 
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final temperature for the proposed cooling system. 

 

 
Figure 2 A complete liquid-cooled air conditioner 

systems 

Table 1 Current consumed using proposed cooling 

system with final temperature 

Time 

(min) 
Current (A) 

TFinal 

(ºC) 

TDifference 

(°C) 

5 1.5 24 20 

10 1.3 23 27 

15 1.4 22 31 

20 2.2 22 38 

25 1.3 21 42 

30 1.3 20 44 

35 1.2 20 48 

40 1.3 20 51 

45 1.4 19 56 

50 1.4 19 58 

55 1.3 18 70 

60 1.2 18 73 

 

In a nutshell, the system has achieved a lowest 

temperature of 18.60 °C without using the compressing 

gas as per air conditioner at the market. With its 

capability of just consuming 1.3 Ampere of current 

which is ¼ of the consumption of usual air conditioner, it 

can be said this system is energy efficient. This is also 

supported with its 56 Watt/hour power consumption 

whereby normal air conditioner consumes double of it. 

The effect of this system can be significantly seen during 

noon time as surrounding is hotter than room 

temperature. Though that, the system functions is still 

noticeable 

 
Figure 3 Graph Current versus Final Temperature 

 

The graph explains on Figure 3 depicts the 

decreasing temperature at the water tank every 5 minutes 

until one hour. This system did not use any refrigerant in 

cooling the system.  Temperature difference is also being 

recorded in order to optimize the usage of the 

temperature. This data can be used for generating low 

voltage source to minimize the actual current usage. 

  

4. CONCLUSION 

In conclusion, that is improvement ways a project 

by giving opinion and innovation to the project. 

Generally, every project has the advantage and 

disadvantage that distinctive to achieve the objective. 

Moreover, the use ideas and opinion can give new 

impact in innovating use of material that based on 

greenhouse system. Lastly the new improvement that can 

be makes by adding another control system for cooling, 

the voltage and current for Peltier. 
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