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Abstract:- This paper has been prepared to investigate the new technique for automobile air conditioning system during the hot
weather in Kuwait. The Thermometer gun was used to collect data from the internal temperature of the vehicle with and without using
the new technique. The finding from this research revealed that the proposed system helped to reduce the internal temperature of the
vehicle after using the air condition, and the main conclusion drawn is that the proposed system can be reduce the internal temperature

of the automobile after seconds compare it without using the proposed system.
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Introduction

Kuwait is usually mildly cold during the winter season and extremely hot during the summer season where the temperatures are
already soaring to unprecedented levels. The temperatures in Kuwait can be exceed 48°C during the summer season. However, people
may feel uncomfortable due to excessive heat or polluted air while in vehicles. In view of this, the air condition (A/C) is very
important in the vehicle manufacturing. The air condition is a system used to acquire cooling effect. While the air condition load is
depending on the outside conditions, as shown in Figure 1. The effect of internal and external heat load will increase the internal
temperature which subsequently leads to increases the room temperature. It is similar to automobile air conditioner. Therefore, this
paper aims to prepare an idea to increase the cooling of the air condition of the limited space in the automobile during the hot summer

in Kuwait when stopping the automobile for a period of time.
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Fig 1:- Mode of heat sources in the vehicle (Bamisaye et al., 2019)
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Research Methodology

Etekcity Laser grip 774 Thermometer gun have been used in this research study in order to measure the internal temperature of the
automobile type Toyota Avalon 2012. The proposed system used in this research study is shown in Figure 2. This proposed system
was used in order to reduce the internal temperature after a period of operation of the air conditioning in the vehicle. The proposed
system has some modification on the related part of automotive windshield wiper system. The important part is the hose which has
been moved onto the radiator. The idea is to spray the water that comes from the water tank onto the radiator when turn the wiper arms

on.
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Fig 2:- (a) Windshield wiper system (Esmail et al., 2018); (b) The proposed system (Modified after Prudhvi et al., 2013)

Data Collection

The car (or automobile) engine was first to run for some 40 minutes. After that, the A/C in the vehicle was on for 80 minutes. The first
40 minutes were taken and recorded the internal temperature in the intervals of 5 minutes, then the proposed system as shown in figure
2 was used directly for the last 40 minutes in order to recording the internal temperatures in the intervals of 5 minutes after spray the
water onto the radiator for 60 sec. The internal temperature data for the Toyota Avalon 2012 were collected on Thursday 8" of July
2021; first at 1:00pm when the air temperature was around 52°C and then the data were also collected at 10:45pm when the air
temperature was around 39°C in order to compare it with and without using the proposed system in this research study when the A/C

on for a period of time.

Findings

The results presented in Table 1 show the internal temperature (°C) measurements taken after the A/C in the vehicle was on for 80
minutes at a regular time interval of 5 minutes (mins). Each measurement was taken three (3) times and the average value was

recorded in each time. The total number of recorded readings were 8 in each case at 1:00pm and 10:45pm respectively with and
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without the proposed system. The reading was started from 5 mins and was gradually increased on every 5 mins and a reading is taken

in each time, until the total time of 80 minutes is reached.

Table 1. The internal temperature (°C) measurements on Thursday 8™ of July 202, with and without the proposed system at

1:00pm when the air temperature was around 52°C

Temperature (°C)
SIN Time (mins)

Without "Proposed System" With "Proposed System™
1 5 42 38.1
2 10 40.1 38.8
3 15 40.1 39.2
4 20 40.1 40.1
5 25 40.1 40.1
6 30 40.1 40.1
7 35 40.1 40.1
8 40 40.1 40.1

Table 2:- The internal temperature (°C) measurements on Thursday 8™ of July 202, with and without the proposed system at
10:45pm when the air temperature was around 39°C

Temperature ( C)
S/N Time (mins)

Without "Proposed System" With "Proposed System"
1 5 36.6 28.3
2 10 33.9 27.6
3 15 32 27.9
4 20 32 28.4
5 25 31.1 28.4
6 30 30.3 28.4
7 35 30.3 28.4
8 40 30.3 284
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Discussion

The results in Table 1 showed that the internal temperature for the Toyota Avalon 2012 decreased from 42°C to 40.1°C without using
the proposed system when the A/C was on for 40 minutes, while the internal temperature for the Toyota Avalon 2012 decreased from
40.1°C to 38.1°C after 5 minutes when the A/C was on for another 40 minutes after spray the water onto the radiator for 60 sec, see
figure 2. These results are similar trend as shown in Table 2 with and without the proposed system. Furthermore, by comparing the
results in Table 1 and 2, it observed that the internal temperature for the Toyota Avalon 2012 decreased 2°C when the A/C was on for
40 minutes plus 5 minutes after spray the water onto the radiator for 60 sec, see figure 2. In sum, the internal temperature for the
Toyota Avalon 2012 can be decreased 2°C when the A/C was on for 40 minutes plus 5 minutes after spray the water onto the radiator
for 60 sec. However, further research is still required to understand the reason for this. Furthermore, the results in Table 1 showed that
the internal temperature for the Toyota Avalon 2012 increased from 38.1°C to 40.1°C after 20 minutes of spray the water onto the
radiator for 60 sec (see figure 2) when the A/C was on for last 40 minutes. This could be because the water that came from the water
tank through the hose onto the radiator was evaporated and the external heat load will increase the internal temperature of the

automobile.

CONCLUSION

A new technique for automobile air conditioning system were investigated during the hot weather in Kuwait. The main conclusions of

this paper are summarised as follows:

e The proposed method used in this study allowed to decrease the internal temperature of the automobile while the air
condition on for a period of time.

e  The internal temperature for the Toyota Avalon 2012 without using the proposed system decreased their temperature when
the A/C was on for 40 minutes, while the internal temperature for the Toyota Avalon 2012 decreased even further after 5
minutes when the A/C was on for another 40 minutes after spray the water onto the radiator for 60 sec.

e The internal temperature for the Toyota Avalon 2012 can be increased from 38.1°C to 40.1°C after 20 minutes when the A/C
was on for 40 minutes plus 20 minutes after spray the water onto the radiator for 60 sec. This could be due to the water that
came from the water tank through the hose onto the radiator was evaporated and the external heat load will increase the
internal temperature of the automobile. Further research is required to investigate the internal temperature when the A/C is on
for a period of time after spray the water onto the radiator for 120, 200, 260 sec, etc.

e  Further research should also required to investigate the internal temperature for another type of the car during the hot weather

when the A/C is on for a period of time after spray the water onto the radiator for 60 sec.
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