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Abstract— Current paper shows the experimental results of 

the variations in the temperature inside an automobile cabin 

when it’s parked under the sunlight. When an automobile is 

parked without any shaded over it, so there’s a continuous 

heat accumulation through Windshields, Glass windows, roof 

and doors. Heat has no other space to move out of the cabin 

except a minor infiltration due to leakages if any in the body, 

and internal heat is trapped due to sunlight. An automobile 

kept in direct sunlight faces this problem of overheating of 

inside ambient air due to sunlight. Further, heat is also 

absorbed by the interiors increases the temperature of the 

cabin and cabin eventually turns up into a ‘Green House’ 

where heat is trapped inside and keeps accumulating resulting 

in the increased temperature of the cabin environment. 
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I. INTRODUCTION 

Sun is the abundant source of energy and existence of 

Mankind. When we measure the midday intensity of sunlight 

at the Earth’s surface, we find that about 136.7 mW falls on 

every square centimetre. We call this number ‘‘The Solar 

Constant’’ and designate it by the Greek letter sigma (σ). 

Thus, 1 A.U.: r = 136.7 mW/cm2. The spectrum of solar 

radiance consists of 5 % UV, 46 % Visible and 49 % Infra-

red.  

The earth is nearly spherical with a diameter of 

about 7,900 miles (12.7 x 10 3 km). It makes one rotation 

about its axis every 24 hours and completes a revolution 

about the sun in a period of approximately 365 1/4 days. The 

earth revolves around the sun in a nearly circular path, with 

the sun located slightly off centre of the circle. The earth's 

mean distance to the sun is about 9.3 x 10 7 miles (1.5 x 10 8 

km). Around January 1, the earth is closest to the sun while 

on around July 1 it is most remote, about 3.3% farther away. 

Since the intensity of solar radiation incident upon the top of 

the atmosphere varies inversely with the square of the earth-

sun distance, the earth receives about seven per cent more 

radiation in January than in July. 

The earth's axis of rotation is tilted 23.5 degrees with 

respect to its orbit about the sun. The earth's tilted position is 

of profound significance. Together with the earth's daily 

rotation and yearly revolution, it accounts for the distribution 

of solar radiation over the earth's surface, the changing length 

of hours of daylight and darkness, and the changing of the 

seasons. 

These electromagnetic waves from the sun enter the 

vehicle through the glass windows, metallic body structure 

and are then absorbed by the seats and other interior plastic 

components. These components, then, re-emit electro- 

magnetic radiation of a different wavelength that gets trapped 

inside the car, causing the temperature to rise. Car becomes 

an Oven Trap in an hour when soaked in hot and sunny day 

leading to—risk of heat cramps, Exhaustion, and heat stroke, 

in addition to damage of interior components and upholstery. 

This is particularly true in most of tropical countries like India 

creating discomforts, suffocations to the vehicle passengers, 

till the sufficient ventilation and or air conditioning system is 

energized. There are many reported accidental deaths of 

infants /pets after being left unattended in vehicles and is 

alarmingly as high as to 34 % fatality. 

II. METHODOLOGY 

A Hyundai Santro Xing GLS car (silver colour), fig. 1 has 

been used for the experiment of cabin environment of an 

automobile under parked conditions. 

 
Fig. 1: Santro Xing GLS used for experiment 

A. Type of Vehicle 

Hyundai Santro Xing – GLS was used for the experiment and 

the change of temperatures with time were measured in the 

cabin along with the ambient temperature. It’s a 5 seater car 

having a 1086 CC engine at the front with 4 cylinders. 

Maximum power that is generated is 62.14 bhp @ 5500 rpm 

and maximum torque is 96.10 Nm @ 3000 rpm.  

B. Vehicle geometry 

1) Length of vehicle cabin at floor level: 2.3 m 

2) Width of vehicle cabin at floor level: 1.33 m 

3) Height of vehicle cabin from floor level: 1.32 m 

C. Glass Surface Area 

 Front door side window: 0.299 m2 

 Rear door side window: 0.285 m2 

 Windshield: 1.0332 m2 

 Rear Windshield: 0.722 m2  

 Thickness of the Glass: 3-5 mm 

 Roof Surface Area: 1.4155 m2 

D. Surface Area of Door 

 Surface Area of Front Door: 0.723 m2  

 Surface Area of Rear Door: 0.6526 m2 
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E. Ambient Conditions 

Ambient conditions play a vital role in the cooling load 

calculation process. 

 Geographical location: The calculations are made taking 

Ahmedabad – a city of Gujarat, and the experiment has 

also been performed in the same location. 

 The geographical location of Ahmedabad, Gujarat is 

3°02′N 72°35′E / 23.03°N 72.58°E in western India at 53 

meters (174 ft.) above sea level on the, in north-central 

Gujarat. 

 Day and time: April 6, 2016, 12 PM – 2.30 PM 

 Orientation of passenger compartment: 128o North – 

South 

F. Instruments Used 

 Dry – Wet Bulb Thermometer 

 Thermocouple  

 Thermocouple Indicator 

 Anemometer 

 Infra-red Temperature Indicator Gun 

 Measure Tap 

 
Fig. 2: Orientation of Cabin at the time of experiment 

The results of the temperature readings inside the cabin on 

April 6, 2016 from 12.00 PM to 2.30 PM are displayed in 

form of graphs. 

 
Fig. 3: Graph 1 Variations of atmospheric temperature with 

time 

 

 
Fig. 4: Graph 2 Variations in Car Cabin temperature with 

time 

 
Fig. 5: Graph 3 Variations in Car roof temperature with time 

 
Fig. 6: Graph 4 Variations in Car cabin & atmospheric 

temperature with time 

 
Fig. 7: Graph 5 Variations in Front & Rear windshield 

temperature with time 
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Fig. 8: Graph 6 Variations in cooling temperature of car 

cabin with time when A.C. is turned on 

III. CONCLUSION  

From the experimental observations it is found that in hot 

summer days the interior of car cabin temperature rises to 

minimum 49 0C and maximum 60 0C when soaked in hot 

sunny days for 150 minutes when the ambient temperature is 

38.5 0C and 44 0C respectively.  

The temperature of the roof touched nearly 70 0C at 

2 PM while ambient temperature at the same time was 43 0C.  

Temperature of the front windshield and rear 

windshield changes in a reverse manner, as vehicle is parked 

east facing as shown in figure: 2, so initially temperature rise 

at front windshield is high compared to rear windshield from 

table: 5 at 12 PM front windshield temperature is 64.7 oC 

while at rear windshield is it 52 oC but as time elapses 

temperature of rear windshield increases and at 2:15 PM 

temperature of both windshields becomes almost equal to 66 
oC. Then temperature of front windshield decreases and same 

of rear windshield increases. 

Here it is observed that to get the normal 

temperature inside the cabin same as the ambient temperature 

after starting the A.C. it takes around 25 minutes. Within 15-

minute temperature reduces from 52 oC to 42 oC as can be 

seen from the graph, but to reduce it further to the near or 

same as the ambient temperature it takes more 10 minutes to 

set the thermal equilibrium temperature between atmosphere 

and cabin environment. And in next 10-minute cabin 

temperature reduced from 42 oC to 41 oC same as ambient 

temperature at 3:40 PM. 
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