
 

 This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 

International License. 

Automotive Experiences  81 
 

Automotive Experiences 
Vol. 3 No.2 (2020) pp. 81-88 

p-ISSN: 2615-6202     e-ISSN: 2615-6636 
 

 

Study on Cooling System for Parked Cars using Mini Air Cooler and 

Exhaust Fan 
 

Bagiyo Condro Purnomo1 , Indra Chandra Setiawan2,3,4, Heru Adi Nugroho5 
1Department of Automotive Engineering, Universitas Muhammadiyah Magelang, Magelang 56172, Indonesia 
2Department of Mechanical Engineering, Universitas Pancasila, Jakarta 10320, Indonesia 
3Toyota Indonesia Academy, Karawang 41361, Indonesia 
4Department of Mechanical and Industrial Engineering, Faculty of Engineering, Universitas Gadjah Mada, 

Yogyakarta 55281, Indonesia 
5Product Planning & Strategy, Toyota Motor North America, Inc., 6565 Headquarters Dr, Plano, TX 75024, USA 

 bagiyo_condro@ummgl.ac.id 

 https://doi.org/10.31603/ae.v3i2.3801 
 

Published by Automotive Laboratory of Universitas Muhammadiyah Magelang collaboration with Association of Indonesian Vocational Educators (AIVE) 

 Abstract
 

Article Info 
Submitted: 

04/06/2020 

Revised: 

19/07/2020 

Accepted: 

20/07/2020 

 

 

 

Deaths among children and pets, as well as damage to car interior components, have been 

widely reported as a result of parking under direct sunlight for a long time. Rising car cabin 

temperatures in this condition trigger the formation of benzene gas, but it is not possible to 

turn on the AC due to security and energy consumption. Therefore, this article reports the 

experimental study on cabin cooling system for parked car under direct sunlight by applying 

a mini air cooler and exhaust fan powered by a solar cell on small car Bajaj Qute RE60. Two 

thermocouples were installed inside and outside the cabin to monitor the temperature for 7 

hours, expressing daytime heat conditions. The results showed that this cooling system could 

reduce the temperature to 10 K by removing 8982 kJ (0.356 kW) of heat. In conclusion, this 

prototype is very promising to be developed and if implemented on a larger scale will reduce 

car interior damage while parking under direct sunlight. 
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Abstrak
 

Kematian anak-anak dan hewan peliharaan, serta kerusakan pada komponen interior mobil, telah 

dilaporkan secara luas sebagai akibat dari parkir dibawah sinar matahari langsung untuk waktu yang 

lama. Naiknya suhu kabin mobil dalam kondisi ini memicu pembentukan gas benzena, tetapi tidak 

mungkin untuk menyalakan AC karena keamanan dan konsumsi energi. Oleh karena itu, artikel ini 

melaporkan studi eksperimental pada sistem pendingin kabin untuk mobil yang diparkir dibawah sinar 

matahari langsung dengan menerapkan pendingin udara mini dan kipas dengan daya dari sel surya 

pada mobil kecil Bajaj Qute RE60. Dua termokopel dipasang di dalam dan di luar kabin untuk 

memantau suhu selama 7 jam, yang menunjukkan kondisi panas siang hari. Hasil penelitian 

menunjukkan bahwa sistem pendingin ini dapat menurunkan suhu hingga 10 K dengan memindahkan 

energi panas 8982 kJ (0,356 kW). Sebagai kesimpulan, prototipe ini sangat menjanjikan untuk 

dikembangkan dan jika diimplementasikan dalam skala yang lebih besar akan mengurangi kerusakan 

interior mobil saat parkir di bawah sinar matahari langsung.  

Kata-kata kunci: Mobil yang diparkir; Mini air cooler; Exhaust fan; Sel surya; Temperatur kabin 

1. Introduction 

Growth in the number of vehicles results in the 

lack of covered and shady parking areas. As a 

result, car owners will inevitably park their 

vehicles in open parking lots, which is exposed to 

direct sunlight (some examples are shown in 

Figure 1). Parking in the open space for a long time  
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Figure 1. Cars parked under direct sunlight: (a) captured in Kertajati international airport by 

gridoto.com; and (b) captured in Juanda international airport by detik.com 

 

would increase the temperature inside the cabin. 

In summer, even in tropical countries throughout 

the year-round, the temperature inside the cabin 

when it parked under direct sunlight reach of 60 

°C - 89 °C  [1]-[5]. The high temperature would 

cause discomfort and lead to driving fatigue [6]. 

In addition, Allnutt and Allan [7] reported that 

rising temperatures in the vehicle also concerned 

passenger safety. Therefore, thermal comfort is 

one of the most important criteria for assessing 

vehicle performance, in driving and parking [8]. 

High temperatures may accelerate the damage 

or life of various components in vehicles, 

especially electronic devices [9], as well as the car 

interior compartment [10]. Children may also be 

endangered by the appearance of benzene gas 

from interior components that have been exposed 

to heat and evaporation. This gas can cause 

hyperthermia, anaemia, a reduction in the body's 

immune system, and even cancer [11]. Driely 

Costa and Andrew Grundstein have studied the 

analysis of children left in vehicles parked in 

Brazil. This study reports 21 children's deaths in 

the parked vehicle cab from 2006 to 2015 [12]. 

Similar cases have also occurred in the United 

States with 556 deaths between 1998 and 2012, 

with 33 cases occurring in 2011 and 29 cases 

occurring in 2012 [13]. 

Several previous studies have been conducted 

to reduce the temperature of vehicles parked in 

open spaces. MA Jasni and F.M Nasir [5] 

conducted research using the sunshade, ventilator 

and window tint method. The results concluded 

that the use of window tints was, in general, the 

best way to reduce interior temperatures in the 

cabin. Further research was also carried out by 

Basar [14] using a portable car cooling system 

powered by a 12V battery. It was concluded that 

the use of a portable car cooling system could 

reduce the average temperature of the cabin from 

25 °C to 30 °C when parked under direct sunlight. 

The research used thermoelectric power to 

prevent the battery from running out of power. 

However, the voltage generated is too low and 

therefore unable to supply the batteries due to the 

drain voltage of the battery and needs another 

more powerful source of voltage. Lahimer [15] 

also experimented with the effect of solar 

reflective cover on cabin temperatures and fuel 

consumption. 

In addition, Kolhe [16] also conducted research 

using a photo voltaic-powered ventilation system 

on the Toyota Prius PHV. This research was 

carried out by installing a photovoltaic power 

ventilation system on the roof of the vehicle. The 

system can operate two 10W and 12W fan motors, 

which can reduce temperatures, especially during 

the summer. Sudhir and Dhali [17] also carried out 

experiments on parked cars with independently 

designed and developed cabin ventilation 

systems powered by solar photovoltaic energy. 

This experimental investigation showed that the 

vehicle cabin temperatures were lower when the 

ventilation system was switched on. It also 

showed a reduction in the time needed to cool 

cabin temperatures to an acceptable level with a 

twofold effect, a reduction in fuel consumption 

and an increase in the level of thermal comfort in 

the car cabin. Setiyo [18] has also reported some 

research on passive air conditioning. Recently, a 

research team from Universitas Muhammadiyah 

Magelang has also reported the use of cooling fans 

for vehicles parked under the hot sun on Nissan 

Livina [19]. 

Comfort and safety in the cabin are strongly 

influenced by temperature and air humidity, 

demanding the existence of air conditioning (AC) 

systems. However, the AC system in the car 

requires a high power to drive the compressor 

[18]. Meanwhile, super small cars such as the 217 
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cc Bajaj Qute RE60 are not equipped with an AC 

system and cannot be loaded with an AC 

compressor. Therefore, the mini cooler and 

exhaust fan could be alternative equipment to 

reduce the temperature of the cabin in this vehicle. 

 

2. Method 
Experimental studies have been conducted in 

Magelang, Central Java Province, Indonesia 

(110˚12’30” -110˚12’52” Longitude and 7˚26’28”-

7˚30’9” Latitude, link location: click here). Tests 

were carried out on a small car 217cc Bajaj Qute 

RE60. Model and specification of a small car used 

in this work are presented in Figure 2 and Table 1, 

respectively. Data collection was carried out when 

the vehicle was parked in open space under 

sunlight all day. The environmental conditions 

during the test are shown in Table 2. 
 

 
Figure 2. Photographic view of Bajaj Qute RE60  

 
Table 1.  Bajaj Qute RE60 specifications 

Item Specification 

Engine 217 cc Petrol 

Transmission Constant Mesh 

 5 Fordward 

 1 Reverse 

Max Speed 70 kmph 

Kerb Weight 399 kg 

Seating Capacity Driver + 3 

Length 2752 mm 

Width 1312 mm 

Height 1652 mm 

Wheel Base 1925 mm 

Wheel Track 1143 mm 

Ground Clearance 180 mm – unladen 

Turning Circle Radius 3.5 m 

Table 2.  Environmental parameters 

No 
Environmental 

Parameters 
Value 

1.  Temperature 35 °C 

2.  Relative Humidity 70% 

3.  Wind velocity ≤5 m/s 

4.  Solar radiation ≥800W/m2 

 

The mini air cooler and exhaust fan are 

powered by the ST32M100W-FLP solar cell 

mounted on the car roof with the specifications 

shown in Table 3. The resulting voltage and 

current are transmitted to the battery via the solar 

charge controller, which is then used to activate 

the mini air cooler and exhaust fan. Then, Figure 3 

shows the schematic of the cooling system in this 

study. 

Data were collected by measuring the 

temperature inside and outside the Bajaj Qute 

RE60 cabin in 2 circumstances, i.e. with and 

without a mini air cooler and exhaust fan. One 

thermocouple was placed both in the centre of the 

cabin and outside the car to determine the air 

temperature inside and outside the cabin, as 

shown in Figure 4. All thermocouples were 

connected to a multi-channel temperature 

controller (TM4-N2RB) sent to the DAQ Master 

from Autonics through a serial communication 

converter (SCM-US48I) module. In the set-up of 

this study, a mini air cooler was installed in the 

cabin to cool the cabin space. It works by 

circulating air to penetrate the pores of wet foam. 

In addition, an exhaust fan was also installed on 

the floorboard to circulate the air in the cabin to 

the environment. 

 
Table 3.  Solar cell specifications (ST32M100W-FLP) 

Item Specification 

Dimension 1065x540x3/20 mm 

Max power 100 watt 

Power tolerance 5% 

Max voltage 16.1 V 

Max current 6.21 A 

Open circuit voltage 19.16 V 

Short circuit current 6.77 A 

Max system voltage 600 v DC 

Normal operating temp. 45 °C 

Range temp. -40 °C- 85 °C 

Weight 1.8 Kg 

Max fuse rating 10 A 

http://journal.ummgl.ac.id/index.php/AutomotiveExperiences/index
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Figure 3. Cooling system circuit scheme (1. Battery, 2. Mini air cooler, 3. Temperature sensor, 4. Solar charge 

controller, 5. Relay, 6. Solar cell, 7. Exhaust fan, and 8. Micro-controller) 

 

 
Figure 4. Experimental set up 

 

3. Result and Discussion 
Table 4 shows the measurement results of the 

airflow mass that passes through the mini air 

cooler and discharges the exhaust ventilator into 

the environment. The dimensions of the cabin 

space of the Bajaj Qute RE60 are estimated to be in 

the form of a block with 1300 mm wide, 1450 mm 

length, and 950 mm height, and volume by 1.79 

m3. 

Measurement data for the temperature of the 

air inside the cabin (𝑇𝑖𝑛) and in the environment 

(𝑇𝑒𝑛𝑣) are shown in Figure 5 and Figure 6. The red 

line shows the temperature trend in the cabin and 

the black line shows the environmental 

temperature trend during the test from 08.30 to 

15.30 GMT+7 which represents the sun's blazing 

conditions during the day, with a total testing 

time of 7 hours.

 

Table 4.  Air mass flow rate passes through the mini air cooler and exhaust fan 

No. Component  Area Air velocity Debit Air mass flow 

1.  Exhaust fan 0.01125 m2 4 m/s 0.045 m3/s 0.0558 kg/s 

2.  Mini air cooler 0.0110 m2 2 m/s 0.022 m3/s 0.02728 kg/s 
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Figure 5. Profiles of the temperature inside the cabin 

and in the environment without a mini air cooler and 

exhaust fan 
 

 

Figure 6. Profiles of the temperature inside the cabin 

and in the environment with a mini air cooler and 

exhaust fan 

 

Figure 5 shows that as long as the sun shines the 

cabin, the temperature of the air in the cabin has 

been observed to rise sharply compared to the 

environmental temperature. The air inside the 

cabin accumulates heat energy from the walls and 

roof of the cabin, which means that the addition of 

energy is far greater than the energy coming out 

of the cabin. The exhaust fan is not activated in 

this condition. The temperature increase peaked 

at 12.26 West Indonesia Time at 328.35 K, while 

the ambient temperature was 308.28 K (ΔT = 20.07 

K). Meanwhile, with the implementation of a mini 

air cooler and exhaust fan (Figure 6), the peak 

temperature dropped to 319.05 K at an ambient 

temperature of 308.05 K (ΔT = 11 K). For further 

details, the temperature inside the cabin with and 

without a mini air cooler and exhaust fan is shown 

in Figure 7. 

 
Figure 7. Profile of temperature difference inside the 

cabin with and without a mini air cooler and exhaust 

fan 
 

The exhaust fan pulls out hot air from inside 

the cabin and discharges it into the environment, 

replaced by environmental air that enters through 

the slit of the car window and other small holes. 

With an air density assumed to be 1.24 kg/m3 and 

an air flow circulated by an exhaust fan of 0.045 

m3/s, a mass flow of 0.0558 kg/s was entered into 

the cabin. Mini air cooler also helps reduce the 

temperature of the air inside the cabin through 

partial circulation. The airflow in the air cooler 

evaporates the water that sticks to the foam in the 

air cooler box. Assuming an air density of 1.24 

kg/m3 and a mini air cooler of 0.022 m3/s 

circulated, a mass flow of 0.02728 kg/s circulated 

in the cabin. A mass flow of 0.08308 kg/s will 

therefore affect the temperature drop in the cabin. 

The amount of heat dissipated may be estimated 

by the Equation (1). 

𝑄 = 𝑚 . 𝐶𝑝 . ∆𝑇  (1) 

As the air mass in the cabin changes with 

temperature fluctuations, the ideal gas equation 

was used to obtain the magnitude of the air mass, 

which is calculated by the Equation (2) to 

Equation (4). 

𝑃 𝑉 = 𝑚 𝑅 𝑇  (2) 

𝑅 =  
𝑅

𝑀
   (3) 

𝑚 =  
𝑃 𝑉 𝑀

𝑅 𝑇
  (4) 

Where, Q = the amount of heat released (kJ); m 

= air mass in the cabin (m3); Cp = air specific heat 

(kJ/kg K, for air at 303 K is 1,006 kJ/kg K); T= 
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Temperature (K); 𝑅= Universal gas constant (8. 

314 kJ/kmol K); R = Gas constant (kJ/kmol K); and 

M = Molecular weight (kg/kmol, for air is 28.97 

kg/kmol). 

In addition, Figure 8 shows the trend of energy 

release from the cabin during the cooling process. 

The performance of this cooling system was 

determined by comparing the total energy 

accumulated in the cabin, without and with the 

mini cooler used during data collection. To find 

out this power, the area on the energy curve in 

Figure 9 was calculated using Origin version 6.0, 

obtaining 8982 units of area, as shown in Figure 

10. This 8989 area represents 8982 kJ all the time 

from 8.30 to 15.30 (7 hours) and therefore the 

cooling power was 0.356 kW. 

 
Figure 8. Energy savings with the use of a mini air 

cooler and exhaust fan 

In other studies, cabin temperature decreases 

were reported due to the addition of cooling 

equipment, but they did not report overall COP 

[4], [6], [20]. In this study, we found a cooling 

effect of 0.356 kW from two devices, namely a 

mini air cooler and exhaust fan that discharged 

hot air from the cabin into the environment. With 

a maximum power of 100 Watt solar cell, the COP 

of this cooling system is 3.56. This shows the 

performance of the cabin cooling system when 

parking in an open area with a mini cooler and 

exhaust fan driven by solar cells is very promising 

to apply. 

 

4. Conclusion 

In this study, the installation of a mini air 

cooler and exhaust fan had a positive effect on the 

cooling process in the Bajaj Qute RE60 cabin by 

reducing the temperature to 10 K. The heat that 

could be discharged for 7 hours of testing was 

8982 kJ, with an average power of 0.356 kW. 

Although the temperature of the air inside the 

cabin can not match the temperature of the 

environment, this temperature reduction allows 

reducing the risk of damage to the interior of the 

car. In conclusion, this prototype is very 

promising to be developed and applied on a larger 

scale to reduce car interior damage when parking 

under direct sunlight.  

 

 
Figure 9. Profile of cooling effect area from the cabin with Origin version 6.0 

 

9:30 10:30 11:30 12:30 13:30 14:30 15:30

0

5

10

15

20

25

30

35
 

 

E
n

e
rg

y 
(k

J)

Times (GMT+7)

http://journal.ummgl.ac.id/index.php/AutomotiveExperiences/index


© Bagiyo Condro Purnomo, Indra Chandra Setiawan, Heru Adi Nugroho 

 

Automotive Experiences  87 
 

Acknowledgement 

The authors thank PT Bajaj Indonesia for 

providing research facilities. Thank you also to M 

Latifur Rochman and Refaldy, students of the 

Automotive Diploma program at the Universitas 

Muhammadiyah Magelang, who helped during 

the data collection. 
___________________________________________ 

Author’s Declaration 

Authors’ contributions and responsibilities 
The authors made substantial contributions to the 

conception and design of the study. The authors took 

responsibility for data analysis, interpretation and discussion 

of results. The authors read and approved the final 

manuscript.  

 

Funding  
No funding information available from the authors. 

 

Availability of data and materials  
All data are available from the authors.  

 

Competing interests  
The authors declare no competing interest. 

 

Additional information 
No additional information from the authors. 

___________________________________________ 

 

References 
[1] Y. Mao, J. Wang, and J. Li, “Experimental and 

numerical study of air flow and temperature 

variations in an electric vehicle cabin during 

cooling and heating,” Applied Thermal 

Engineering, vol. 137, no. March, pp. 356–367, 

2018. 

[2] A. Mezrhab and M. Bouzidi, “Computation 

of thermal comfort inside a passenger car 

compartment,” Applied Thermal Engineering, 

vol. 26, no. 14, pp. 1697–1704, 2006. 

[3] R. Saidur, H. H. Masjuki, and M. 

Hasanuzzaman, “Performance Of An 

Improved Solar Car Ventilator,” International 

Journal of Mechanical and Materials 

Engineering, vol. 4, no. 1, pp. 24–34, 2009. 

[4] A. Grundstein, V. Meentemeyer, and J. 

Dowd, “Maximum vehicle cabin 

temperatures under different meteorological 

conditions,” International Journal of 

Biometeorology, vol. 53, no. 3, pp. 255–261, 

2009. 

[5] M. A. Jasni and F. M. Nasir, “Experimental 

Comparison Study of the Passive Methods in 

Reducing Car Cabin Interior Temperature,” 

In International Conference on Mechanical, 

Automobile and Robotics Engineering 

(ICMAR'2012), Penang. 2012, pp. 229–233. 

[6] H. Tsutsumi, Y. Hoda, S. Tanabe, and A, 

Arishiro, “Effect of Car Cabin Environment 

on Driver’s Comfort and Fatigue,” SAE 

Technical Papers, no. 2007-01-0444, 2007. 

[7] P. Taylor, M. F. Allnutt, and J. R. Allan, “The 

Effects of Core Temperature Elevation and 

Thermal Sensation on Performance,” 

Ergonomics, no. October 2014, pp. 37–41, 2007. 

[8] C. Qi, Y. Helian, J. Liu, and L. Zhang, 

“Experiment Study on the Thermal Comfort 

inside a Car Passenger Compartment,” 

Procedia Engineering, vol. 205, pp. 3607–3614, 

2017. 

[9] I. Aljubury, A. Farhan, and M. Mussa, 

“Experimental Study of Interior Temperature 

Distribution Inside Parked Automobile 

Cabin”, Journal of Engineering, vol. 21, no. 3, 

pp. 1-10, Mar. 2015. 

[10] W. A. Abd-Fadeel and S. A. Hassanein, 

“Temperature variations in a parked car 

exposed to direct sun during hot and dry 

climates,” International Journal of Automobile 

Engineering Research & Development, vol. 3, 

no. 1, pp. 75–80, 2013. 

[11] K. Omar, “Detection of the vapor benzene 

composition formed inside the car cabin,” 

Chemical Physics, vol. 36, no. 2011, pp. 3501–

3503, 2011. 

[12] D. Costa and A. Grundstein, “An analysis of 

children left unattended in parked motor 

vehicles in Brazil,” International Journal of 

Environmental Research and Public Health, vol. 

13, no. 7, 2016. 

[13] P. Ferrara et al., “Children left unattended in 

parked vehicles: A focus on recent italian 

cases and a review of literature,” Italian 

Journal of Pediatrics, vol. 39, no. 1, p. 1, 2013. 

[14] M. F. Basar, M. Musa, M. Y. Faizal, and N. H. 

a Razik, “Alternative Way in Reducing Car 

Cabin Temperature Using Portable Car 

http://journal.ummgl.ac.id/index.php/AutomotiveExperiences/index
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331058
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331058
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331058
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331058
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331058
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331058
https://www.sciencedirect.com/science/article/abs/pii/S1359431105003911
https://www.sciencedirect.com/science/article/abs/pii/S1359431105003911
https://www.sciencedirect.com/science/article/abs/pii/S1359431105003911
https://www.sciencedirect.com/science/article/abs/pii/S1359431105003911
https://pdfs.semanticscholar.org/776d/993f8772721e67d4b1ba981657074a602224.pdf
https://pdfs.semanticscholar.org/776d/993f8772721e67d4b1ba981657074a602224.pdf
https://pdfs.semanticscholar.org/776d/993f8772721e67d4b1ba981657074a602224.pdf
https://pdfs.semanticscholar.org/776d/993f8772721e67d4b1ba981657074a602224.pdf
https://pdfs.semanticscholar.org/776d/993f8772721e67d4b1ba981657074a602224.pdf
https://link.springer.com/article/10.1007/s00484-009-0211-x
https://link.springer.com/article/10.1007/s00484-009-0211-x
https://link.springer.com/article/10.1007/s00484-009-0211-x
https://link.springer.com/article/10.1007/s00484-009-0211-x
https://link.springer.com/article/10.1007/s00484-009-0211-x
https://link.springer.com/article/10.1007/s00484-009-0211-x
https://pdfs.semanticscholar.org/f07c/3b443731eea149dcaefb2c45014941ba4aaf.pdf
https://pdfs.semanticscholar.org/f07c/3b443731eea149dcaefb2c45014941ba4aaf.pdf
https://pdfs.semanticscholar.org/f07c/3b443731eea149dcaefb2c45014941ba4aaf.pdf
https://pdfs.semanticscholar.org/f07c/3b443731eea149dcaefb2c45014941ba4aaf.pdf
https://pdfs.semanticscholar.org/f07c/3b443731eea149dcaefb2c45014941ba4aaf.pdf
https://pdfs.semanticscholar.org/f07c/3b443731eea149dcaefb2c45014941ba4aaf.pdf
https://www.sae.org/publications/technical-papers/content/2007-01-0444/
https://www.sae.org/publications/technical-papers/content/2007-01-0444/
https://www.sae.org/publications/technical-papers/content/2007-01-0444/
https://www.sae.org/publications/technical-papers/content/2007-01-0444/
https://www.tandfonline.com/doi/abs/10.1080/00140137308924495?journalCode=terg20
https://www.tandfonline.com/doi/abs/10.1080/00140137308924495?journalCode=terg20
https://www.tandfonline.com/doi/abs/10.1080/00140137308924495?journalCode=terg20
https://www.tandfonline.com/doi/abs/10.1080/00140137308924495?journalCode=terg20
https://www.sciencedirect.com/science/article/pii/S1877705817348695
https://www.sciencedirect.com/science/article/pii/S1877705817348695
https://www.sciencedirect.com/science/article/pii/S1877705817348695
https://www.sciencedirect.com/science/article/pii/S1877705817348695
https://www.sciencedirect.com/science/article/pii/S1877705817348695
http://joe.uobaghdad.edu.iq/index.php/main/article/view/452
http://joe.uobaghdad.edu.iq/index.php/main/article/view/452
http://joe.uobaghdad.edu.iq/index.php/main/article/view/452
http://joe.uobaghdad.edu.iq/index.php/main/article/view/452
http://joe.uobaghdad.edu.iq/index.php/main/article/view/452
http://www.tjprc.org/view_paper.php?id=1515
http://www.tjprc.org/view_paper.php?id=1515
http://www.tjprc.org/view_paper.php?id=1515
http://www.tjprc.org/view_paper.php?id=1515
http://www.tjprc.org/view_paper.php?id=1515
http://www.tjprc.org/view_paper.php?id=1515
https://www.elixirpublishers.com/articles/1350546440_36%20(2011)%203501-3503.pdf
https://www.elixirpublishers.com/articles/1350546440_36%20(2011)%203501-3503.pdf
https://www.elixirpublishers.com/articles/1350546440_36%20(2011)%203501-3503.pdf
https://www.elixirpublishers.com/articles/1350546440_36%20(2011)%203501-3503.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4962190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4962190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4962190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4962190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4962190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4226205/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4226205/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4226205/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4226205/
http://www.ijitee.org/wp-content/uploads/papers/v3i3/C1080083313.pdf
http://www.ijitee.org/wp-content/uploads/papers/v3i3/C1080083313.pdf
http://www.ijitee.org/wp-content/uploads/papers/v3i3/C1080083313.pdf


© Bagiyo Condro Purnomo, Indra Chandra Setiawan, Heru Adi Nugroho 

 

Automotive Experiences  88 
 

Cooling System (Car-Cool),” International 

Journal of Innovative Technology and Exploring 

Engineering, vol. 3, no. 3, pp. 140–143, 2013. 

[15] A. A. Lahimer, M. A. Alghoul, K. Sopian, and 

N. G. Khrit, “Potential of solar reflective 

cover on regulating the car cabin conditions 

and fuel consumption,” Applied Thermal 

Engineering, vol. 143, no. April, pp. 59–71, 

2018. 

[16] M. Kolhe, S. K. Adhikari, and T. Muneer, 

“Parked electric car’s cabin heat management 

using photovoltaic powered ventilation 

system,” Applied Energy, vol. 233–234, no. 

January 2018, pp. 403–411, 2019. 

[17] C. V Sudhir, J. Marhoon, and A. Dhali, “Effect 

of solar ventilation on air conditioning 

system performance of the car parked under 

sun light,” ARPN Journal of Engineering and 

Applied Sciences, vol. 10, no. 22, pp. 10618–

10626, 2015. 

[18] M. Setiyo, S. Soeparman, S. Wahyudi, and N. 

Hamidi, “The Alternative Way to Drive the 

Automobile Air-Conditioning, Improve 

Performance, and Mitigate the High 

Temperature: A Literature Overview,” 

Periodica Polytechnica Transportation 

Engineering, vol. 46, no. 1, pp. 36–41, Aug. 

2018. 

[19] M. Setiyo, B. Waluyo, N. Widodo, M. L. 

Rochman, and I. B. Raharja, “Performance of 

mini air cooler on parked car under direct 

sunlight,” in Journal of Physics: Conference 

Series, 2020, vol. 1517, p. 12002. 

[20] S. C. Vishweshwara, J. Marhoon, and A. L. 

Dhali, “Study of Excessive Cabin 

Temperatures of the Car Parked in Oman and 

its Mitigation,” International Journal Of 

Multidisciplinary Sciences And Engineering, 

vol. 4, no. 9, pp. 18–22, 2013. 

 

 

http://journal.ummgl.ac.id/index.php/AutomotiveExperiences/index
http://www.ijitee.org/wp-content/uploads/papers/v3i3/C1080083313.pdf
http://www.ijitee.org/wp-content/uploads/papers/v3i3/C1080083313.pdf
http://www.ijitee.org/wp-content/uploads/papers/v3i3/C1080083313.pdf
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331988
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331988
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331988
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331988
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331988
https://www.sciencedirect.com/science/article/abs/pii/S1359431117331988
https://www.sciencedirect.com/science/article/abs/pii/S030626191831568X
https://www.sciencedirect.com/science/article/abs/pii/S030626191831568X
https://www.sciencedirect.com/science/article/abs/pii/S030626191831568X
https://www.sciencedirect.com/science/article/abs/pii/S030626191831568X
https://www.sciencedirect.com/science/article/abs/pii/S030626191831568X
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1215_3107.pdf
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1215_3107.pdf
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1215_3107.pdf
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1215_3107.pdf
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1215_3107.pdf
http://www.arpnjournals.org/jeas/research_papers/rp_2015/jeas_1215_3107.pdf
https://pp.bme.hu/tr/article/view/8892
https://pp.bme.hu/tr/article/view/8892
https://pp.bme.hu/tr/article/view/8892
https://pp.bme.hu/tr/article/view/8892
https://pp.bme.hu/tr/article/view/8892
https://pp.bme.hu/tr/article/view/8892
https://pp.bme.hu/tr/article/view/8892
https://pp.bme.hu/tr/article/view/8892
https://iopscience.iop.org/article/10.1088/1742-6596/1517/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1517/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1517/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1517/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1517/1/012002/meta
http://www.ijmse.org/Volume4/Issue9/paper4.pdf
http://www.ijmse.org/Volume4/Issue9/paper4.pdf
http://www.ijmse.org/Volume4/Issue9/paper4.pdf
http://www.ijmse.org/Volume4/Issue9/paper4.pdf
http://www.ijmse.org/Volume4/Issue9/paper4.pdf
http://www.ijmse.org/Volume4/Issue9/paper4.pdf

	1. Introduction
	2. Method
	3. Result and Discussion
	4. Conclusion
	Acknowledgement
	Author’s Declaration
	Authors’ contributions and responsibilities
	Funding
	Availability of data and materials
	Competing interests
	Additional information

	References

