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ABSTRACT 

Thermal insulation is the ability of the material to prevent or reduce the heat transfer through the insulating material 

or between thermally contacted objectives. The increasing of the scooter effect leads to a continuous rising of the 

temperature especially in the summer, thus, there is a continuous research that aims to find more effective and 

environmental friendly insulation materials. Now a days, a great number of proportions from polyurethane foam are 

produced every year in order to be used as an insulating material. Polyurethane foam shows an effective heat insulation 

results, This was done by preparation different ratio composite from used polypropylene along with polyurethane foam. 

These heat insulation were characterized by the following testing, thermal insulation test to this industrial thermometer. It 

was found that, the polyurethane foam thermal conductivity 0.02W/M.K. Furthermore, the compression n strength of the 

polypropylene material was increased by adding the polyurethane foam. Finally, this heat insulation composite directly 

results in lowering the energy consumption required to cooling and heating systems inside the scooter . 

Keywords: Insulating Materials, polypropylene, polyurethane foam,Infrared thermometer. 

 

 

 

1.INTRODUCTION 

1.1 POLYURETHELENE  

Polyurethane refers to a class of polymers composed 

of organic units joined by carbamate links. In contrast to 

other common polymers such as polyethylene and 

polystyrene, polyurethane is produced from a wide range 

of starting materials 

 

1.1.1 TEMPERATURE 

Typical Values. In general, polyurethane can be used 

in the temperature range of -62°C to 93°C (-80°F to 

200°F). Special formulations can extend polyurethane's 

performance reach to as high as 150°C (300°F). 

 

1.1.2 HARDNESS 

Typical Values. Urethane's hardness has a wide 

range from very soft, like a gel bicycle seat (~25 Shore 

OO), to very hard, like a bowling ball (~75 Shore D). But 

the sweet spot for many of its performance properties 

occurs from 55 Shore A to 75 Shore D. This is where we 

tend to see the most potential for polyurethane 

 
 

1.1.3 COMPOUND 

Polyurethane is produced by the exothermic reaction 

between two molecules, isocyanates and polyols, that 

create a urethane linkage. It is important to first 

understand isocyanates and polyols as polyurethane is a 

result of these two compounds. 

 

1.2 POLYPROPYLENE 

A synthetic resin built up by 

the polymerization of propylene. One of the important 

family of polyolefin resins, polypropylene is molded or 

extruded into many plastic products in which toughness, 

flexibility, light weight, and heat resistance are required. 

It is also spun into fibres for employment in industrial 

and household textiles. Propylene can also be 

http://www.jetir.org/
https://www.merriam-webster.com/dictionary/synthetic
https://www.britannica.com/science/resin
https://www.britannica.com/science/polymerization
https://www.britannica.com/science/propylene
https://www.britannica.com/science/polyolefin
https://www.britannica.com/science/plastic
https://www.britannica.com/topic/textile
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polymerized . The different variations in polypropylene 

have led the material to be known as the ‘steel’ of the 

plastic industry, as it can be used and manipulated a 

number of ways Polypropylene (PP), also known as 

polypropene,isa thermoplastic polymer used in a wide 

variety of applications. Its properties are similar 

to polyethylene, but it is slightly harder and more heat 

resistant. It is a white, mechanically rugged material and 

has a high chemical resistance. 

1.2.1 MECHANICAL PROPERTIES 

The density of (PP) is between 0.895 and 0.92 g/cm3. 

Therefore, PP is the commodity plastic with the lowest 

density. With lower density, moldings parts with lower 

weight and more parts of a certain mass of plastic can be 

produced. 

The Young's modulus of PP is between 1300 and 1800 

N/mm². 

Perfectly isotactic PP has a melting point of 171 °C 

(340 °F). Commercial isotactic PP has a melting point 

that ranges from 160 to 166 °C (320 to 331 °F), 

depending on atactic material and 

crystallinity. Syndiotactic PP with a crystallinity of 30% 

has a melting point of 130 °C (266 °F). Below 0 °C, PP 

becomes brittle. 

 

3. MODES OF TRANSFER : 
When there are objects which are at different 

temperatures or there is an object at a different 

temperature from the surroundings, then the transfer of 

heat takes place so that the object and the surrounding, 

both reach an equilibrium temperature 

1. CONDUCTION 

2. CONVECTION 

 3.  RADIATION 

3.1 HEAT CONDUCTION 
Heat conduction, also called diffusion, occurs within 

a body or between two bodies in contact. It is the direct 

microscopic exchange of kinetic energy of particles 

through the boundary between two systems. When an 

object is at a different temperature from another body or 

its surroundings 

 

EQUATION OF CONDUCTION : 

   

Q = [ K.A ( Th – Tc) ]  / d  

Where,  

 Q   - Transfer of heat per unit time 

K    - Thermal conductivity of the body 

 A      - Area of heat transfer 

 Thot    - temperature of the hot region 

 Tcold   - Temperture of the cold region 

 

3.2 HEAT CONVECTION 
  Heat convection depends on motion of mass from 

one region of space to another. Heat convection occurs 

when bulk flow of a fluid (gas or liquid) carries heat 

along with the flow of matter in the fluid. 

Thermal Radiation. Radiation is heat transfer by 

electromagnetic radiation, such as sunshine, with no need 

for matter to be present in the space between bodies. 

 

      Q = - h A (Ts - T∞)  

Where ,  

         h = Convective Co-efficient 

         A = Cross-Sectional Area 

         T∞ = Ambient Temperature 

         T Surface = Surface Temperature 

The Convective Co-efficient is a measure of how 

effectively a fluid is carrying amount of heat to and from  

the surface. The factors on which h relies upon are: Fluid 

Density, Velocity and Viscosity. In general, Fluids  

having higher velocity and higher density have greater 

Convective Co-efficient h. 

  

EQUATIONS FOR CONVECTION : 

                Q = hc. A (  Ts-Tᵳ ) 

where, 

    Q    - heat transferred per unit time     Hc - co. 

efficient of convective heat transfer  

     A    - area of heat transfer  

     Ts    - surface temperature  

     Tᵳ  - fluid temperature  

RADIATION : 

Radiant heat is present in some or other form in our 

daily lines. Thermal radiations are referred to asap 

radiant heat. Thermal radiation is generated by the 

emission of electro magnetic waves . 

Radiation heat transfer is measured by a device known as 

thermocouple . a thermocouple is used for measuring the 

temperature in this device the temperature through 

radiation heat transfer. 

Radiation differs from Conduction and Convection heat t 

transfer mechanisms, in the sense that it does not require 

the presence of a material medium to occur. Energy 

transfer by radiation occurs at the speed of light and 

suffers no attenuation in vacuum. 

 

4 LISTRACTIVE REVIEW 

4.1 HEAT TRANSFER 

Heat transfer is an engineering discipline that 

concerns the generation, use, conversion, and exchange 

of heat (thermal energy) between physical systems.  In 

power engineering it determines key parameters and 

materials of heat exchangers. Heat transfer is usually 

classified into various mechanisms, such as: 

4.2 ORGANIC:    
Organic compounds are defined as the compounds 

that contain carbon as one of their constituents whether it 

be in the solid, gaseous, or liquid state. The organic 

compounds have various theories where they are 

described, like structural formulas, space-filled models, 

and Lewis structures. Organic compounds are generally 

identified using the instrument mass spectra.   

4.3 IN- ORGANIC:  

The part of chemistry that focuses upon compounds 

that lack carbon as one of their constituents is known as 

inorganic compounds. It is basically the opposite of the 

definition of organic compounds. The substances lack the 

bonding of carbon and hydrogen. Compounds like salts, 

chemical substances, and metals are inorganic 

compounds. Till now around 100000 inorganic 

compounds have been discovered. 

Inorganic Chemistry: It is the study that focuses on the 

various properties, both chemical as well as physical 

behaviour. All the inorganic compounds are usually 

http://www.jetir.org/
https://en.wikipedia.org/wiki/Thermoplastic
https://en.wikipedia.org/wiki/Polymer
https://en.wikipedia.org/wiki/Polyethylene
https://en.wikipedia.org/wiki/Commodity_plastics
https://en.wikipedia.org/wiki/Injection_moulding
https://en.wikipedia.org/wiki/Young's_modulus
https://en.wikipedia.org/wiki/Atactic
https://en.wikipedia.org/wiki/Syndiotactic
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natural minerals or compounds that are geologically 

based. Most of them are metals. 

 

5. PROBLEM IDENTIFICATION 
Imagine an water bottle is placed inside the two 

wheeler storage space and its walls are made up of 

polypropylene during the hot weather condition or if the 

vehicle is placed facing sun beams which causes the 

increase in temperature of the wall of the two wheeler 

and by the principle of heat transfer the gradual amount 

of heat is transmitted inside the wall of polypropylene 

material which leads to increase in temperature inside the 

storage space 

And also while riding the two wheeler an heat is 

developed under the storage space by the engine 

operation and as a result of the process an amount od heat 

is dissipiated through the storage space in an upward & 

parallel to that of the storage space. 

      During both the processes the amount of heat is 

transmitted through the polypropylene material and we 

are placed an PU foam (polyurethane) ant the amount of 

heat transmitted through the material is gradually 

decrease. 

 

5.1 OBJECTIVES OF THIS PROJECT : 

       By considering the mentioned problem of 

reducing the heat transfer through the walls of the two 

wheeler .present project is mainly based on development 

and analysis of an inorganic PU foam material and 

calculate the theoretical measurement with its 

surroundings. 

      Our current project helps next scholar to learn 

about the heat transfer concept and to reduce the heat 

emission and the concepts about the heat transfer   

 

  6 . PROJECT METHODOLOGY 

 

Definition of problems 

 

Proposed system 

 

Planning & 3D modelling 

 

Selection of materials 

 

Reading and calculations 

 

Output and conclusion 

 

STEPS IN METHODOLOGY 

 

7. MATERIAL PROPERTIES & SELECTION 

 Material for selected in polypropylene and  

different type of polyurethelene foam  

7.1 POLYPROPYLENE MATERIAL PROPERTIES   

Phase at stp density = solid 

Density   = 900kg /㎡ 

Ultimate tensile strength = 27 mpa 

Yield strength         = N / A 

Young ‘s modulus of elasticity = 1.3 GPA 

Brinell hardness   = 50 BHN 

Melting point     = 337℃ 

Thermal conductivity = 0.2 w / m.k 

Heat capacity = 1700 j / g.k  

7.2  POLYURYTHENE  MATERIAL 

PROPERTIES  

Specific gravity = 1.1-1.46 

Density = 1125 kg / m³ 

Tensile strength = 18 mpa 

Tensile modulus = 0.8-0.11 Gpa 

Compressive strength = 90-250 Mpa 

Flexural strength = 30 Mpa 

Flexural modulus = 1.2-1.5 Gpa 

Shrinkage = 0.004-0.008 % 

Thermal conductivity = 0.022 w/ m.k  

 

8 INSTRUMENTS USED FOR TESTING : 

 During the time of the testing and analysis of our 

project an industrial used infrared thermometer can be 

used to serve a wide variety of temperature monitoring 

functions. A few examples provided include detecting 

clouds for remote  telescope operation, checking 

mechanical or electrical equipment for temperature and 

hot spots, measuring the temperature of patients in a 

hospital without touching them, checking heater or oven 

temperature, for calibration and control, checking for hot 

spots in fire-fighting, monitoring materials in processes 

involving heating or cooling, and measuring the 

temperature of volcanoes. At times of epidemics of 

diseases causing fever, such as SARS corona virus and 

Ebola virus disease, infrared thermometers have been 

used to check arriving travelers for fever without causing 

harmful transmissions among the tested. 

 

9. EXPERIMENTAL TESTING &CALCULATION 

Experimental tests are being conducted to find the 

dimensions in overall heat transfer per through 

polypropylene material through out a day at conform 

time interval of 1hour. 
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9 PHOTOGRAPHY 

 
 

10  EXPERIMENTAL CONDITION  

&EQUIPMENTS 

 

Bike model : Dio BS4 

Material : Polypropylene 

Temperature measuring instrument : Industrial 

thermometer 

 

10.1 POLYPROPYLENE 

 By using polypropylene reading and calculation had 

made shown below  

10.1.1 IDEAL CONDITION 

Temperature reading calculation took both out side 

and inside in scootey storage tank with ideal condition at 

the time 9.00Am to 4.00PM. 

Time  weather side Outer 

side 

Inner 

side 

9.00 

AM 

28℃ Right 38℃ 36.1

℃ 

  Left 37.5

℃ 

36.7

℃ 

  Front 37.8

℃ 

36.9

℃ 

  Back - 36.3

℃ 

  Seat 63.2

℃ 

39.3

℃ 

  Botto

m 

36.2

℃ 

41.5

℃ 

  Engin

e 

37.9

℃ 

- 

10.00

AM 

29℃ Right 38.0

℃ 

36.1

℃ 

  Left 37.5

℃ 

36.7

℃ 

  Front 39.1

℃ 

37.8

℃ 

  Back - 36.3

℃ 

  Seat 63.3

℃ 

39.3

℃ 

  Botto

m 

36.2

℃ 

41.5

℃ 

  Engin

e 

37.9

℃ 

- 

11.00

AM 

31℃ Right 42.2

℃ 

38.2

℃ 

  Left 39.4

℃ 

38.8

℃ 

  Front 37.3

℃ 

38.6

℃ 

  Back - 36.7

℃ 

  Seat 69.9

℃ 

39.0

℃ 

  Botto

m 

36.8

℃ 

39.0

℃ 

  Engin

e 

36.5

℃ 

- 

12.00P

M 

32℃ Right 45.4

℃ 

42.7

℃ 

  Left 40.7

℃ 

40.4

℃ 

  Front 41.3

℃ 

40.4

℃ 

  Back - 40.2

℃ 

  Seat 67.3

℃ 

42.7

℃ 

  Botto

m 

39.0

℃ 

45.1

℃ 

  Engin

e 

38.2

℃ 

- 

1.00P

M 

34℃ Right 45.5

℃ 

44.2

℃ 

  Left 45.8

℃ 

44.8

℃ 

  Front 45.2

℃ 

43.9

℃ 

  Back - 43.3

℃ 

  Seat 69.2

℃ 

47.2

℃ 

  Botto

m 

47.0

℃ 

47.9

℃ 

  Engin

e 

57.8

℃ 

- 

2.00P

M 

34℃ Right 46.6

℃ 

43.4

℃ 

  Left 43.4

℃ 

41.3

℃ 

  Front 45.8

℃ 

43.0

℃ 

  Back - 42.4

℃ 

  Seat 59.9

℃ 

48.4

℃ 

  Botto

m 

40.2

℃ 

48.6

℃ 

http://www.jetir.org/
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  Engin

e 

46.0

℃ 

- 

3.00P

M 

36℃ Right 43.0

℃ 

41.8

℃ 

  Left 42.2

℃ 

40.5

℃ 

  Front 44.2

℃ 

42.4

℃ 

  Back - 41.6

℃ 

  Seat 54.9

℃ 

48.3

℃ 

  Botto

m 

41.5

℃ 

43.7

℃ 

  Engin

e 

47.6

℃ 

- 

4.00P

M 

35℃ Right 41.7

℃ 

41.0

℃ 

  Left 40.9

℃ 

40.0

℃ 

  Front 41.6

℃ 

40.8

℃ 

  Back - 39.6

℃ 

  Seat 47.0

℃ 

44.1

℃ 

  Botto

m 

39.3

℃ 

40.2

℃ 

  Engin

e 

43.0

℃ 

- 

        

Q=∆Toverall/R 
∆T = Tw − T₁ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

1
ℎ𝑏𝐴

  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
 + 

1
ℎ𝑏

 ] 

R= 1

𝐴
 [

𝐿₁

𝐾₁
] 

R= 
Tw−T₁

1
𝐴

 [
𝐿₁
𝐾₁

]
 

𝑄

𝐴
=

Tw−T₁

[
𝐿₁

𝐾₁
]

 

 

Tw = 45.4 + 273 =318.4K 

T₁=40.7 + 273  =313.7K 

 
𝑄

𝐴
 = 

318.4−313.7
0.005

0.2

 

      

= 
4.7

0.025
 

 
𝑄

𝐴
 = 188 

𝑊

𝑀²
 

 

 

 

 

 

 

 

 

 

 

 

10.1.2 Running condition 

Temperature reading calculation took both out side 

and inside in scootey storage tank with running condition 

at the time 9Am to 4PM. 

 

Time weather side Outer 

side 

Inner 

side 

12PM 36℃ Right 40.7℃ 36.5℃ 

  Left 37.8℃ 35.6℃ 

  Front 38.05℃ 35.8℃ 

  Back - 36.8℃ 

  Seat 57.6℃ 37.05℃ 

  Bottom 36.8℃ 39.5℃ 

  Engine 43.5℃ - 

1.00PM 36℃ Right 63.7℃ 44.6℃ 

  Left 44.0℃ 43.8℃ 

  Front 43.5℃ 38.4℃ 

  Back - 40.1℃ 

  Seat 45.2℃ 40.5℃ 

  Bottom 43.6℃ 46.8℃ 

  Engine 57.8℃ - 

2.00PM 35℃ Right 45.6℃ 41.8℃ 

  Left 41.6℃ 41.1℃ 

  Front 42.5℃ 41.8℃ 

  Back - 43.3℃ 

  Seat 55.3℃ 43.4℃ 

  Bottom 45.1℃ 47.0℃ 

  Engine 66.8℃ - 

 

Q=∆Toverall/R 

∆T = Tw − T₁ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

1
ℎ𝑏𝐴

  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
 + 

1
ℎ𝑏

 ] 

R= 1

𝐴
 [

𝐿₁

𝐾₁
] 

Q= 
Tw−T₁

1
𝐴

 [
𝐿₁
𝐾₁

]
 

𝑄

𝐴
=

Tw − T₁

[
𝐿₁
𝐾₁

]
 

 

Tw = 40.7 + 273 =313.7K 

T₁=36.5 + 273  =309.5K 

 
𝑄

𝐴
 = 

313.7−309.5
0.005

0.2

 

      

= 
4.2

0.025
 

 
𝑄

𝐴
 = 168 

𝑊

𝑀²
 

 

10.2  1 CM POLYURETHELENE FOAM 

 By using 1cm polyurethelene foam reading and 

calculation had made shown below 

 

 

 

 

 

 

http://www.jetir.org/
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10.2.1 IDEAL CONDITION 

Temperature reading calculation took both out side 

and inside after pasting 1cm polyurethelene foam in 

scooty storage tank with ideal condition at 4am to 4pm 

Time  Weather side Outer 

side 

Inner 

side 

9.00AM 28℃ Right 39.0℃ 35.4℃ 

  Left 36.4℃ 34.9℃ 

  Front 37.3℃ 34.6℃ 

  Back - 35.1℃ 

  Seat 64.6℃ 36.3℃ 

  Bottom 36.0℃ 34.6℃ 

  Engine 35.4℃ - 

10.00AM 29℃ Right 49.3℃ 36.2℃ 

  Left 40.4℃ 36.1℃ 

  Front 37.6℃ 35.5℃ 

  Back - 39.1℃ 

  Seat 73.0℃ 37.5℃ 

  Bottom 35.8℃ 35.5℃ 

  Engine 35.8℃ - 

11.00AM 31℃ Right 50.2℃ 40.3℃ 

  Left 40.0℃ 38.8℃ 

  Front 47.8℃ 39.3℃ 

  Back - 38.4℃ 

  Seat 70.3℃ 41.2℃ 

  Bottom 37.0℃ 45.0℃ 

  Engine 38.2℃ - 

12.00PM 33℃ Right 43.5℃ 41.6℃ 

  Left 40.8℃ 40.3℃ 

  Front 41.0℃ 39.4℃ 

  Back - 39.8℃ 

  Seat 71.3℃ 40.3℃ 

  Bottom 38.5℃ 41.0℃ 

  Engine 35.9℃ - 

1.00PM 34℃ Right 45.3℃ 40.8℃ 

  Left 43.3℃ 41.0℃ 

  Front 43.2℃ 42.1℃ 

  Back - 40.6℃ 

  Seat 69.0℃ 43.4℃ 

  Bottom 38.5℃ 43.2℃ 

  Engine 40.3℃ - 

2.00PM 35℃ Right 35.6℃ 34.9℃ 

  Left 35.5℃ 34.7℃ 

  Front 35.5℃ 34.5℃ 

  Back - 35.3℃ 

  Seat 57.7℃ 37.6℃ 

  Bottom 35.4℃ 35.8℃ 

  Engine 36.2℃ - 

3.00PM 36℃ Right 40.4℃ 38.4℃ 

  Left 38.4℃ 37.5℃ 

  Front 39.7℃ 38.3℃ 

  Back - 36.8℃ 

  Seat 45.9℃ 38.2℃ 

  Bottom 38.1℃ 37.7℃ 

  Engine 39.5℃ - 

4.00PM 34℃ Right 41.3℃ 39.2℃ 

  Left 38.2℃ 37.3℃ 

  Front 38.9℃ 37.6℃ 

  Back - 35.2℃ 

  Seat 52.1℃ 38.7℃ 

  Bottom 36.9℃ 37.6℃ 

  Engine 41.3℃ - 

 

Q=∆Toverall/R 

∆T = Tw − T₁ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

𝐿₂
𝐾₂𝐴

 + 
1

ℎ𝑏𝐴
  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
  +

𝐿₂
𝐾₂

  + 
1

ℎ𝑏
 ] 

R= 1

𝐴
 [

𝐿₁

𝐾₁
+

𝐿₂

𝐾₂
  ] 

Q= 
Tw−T₂

1
𝐴

 [
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  ]
 

𝑄

𝐴
=

Tw − T₂

 
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  
 

 

Tw = 45.3 + 273 =318.3K 

T₂=40.8 + 273  =277.8K 

 
𝑄

𝐴
 = 

318.3−277.8
0.005

0.2
 + 

0.01

0.02

 

      

= 
40.5

0.479
 

 
𝑄

𝐴
 = 89.2 

𝑊

𝑀²
 

 

 

10.2.2 Running Condition 

 

Temperature reading calculation took both out side 

and inside after pasting 1cm polyurethelene foam in 

scooty storage tank with running condition 

 

Time  Weather side Outer 

side 

Inner 

side 

11.00AM 31℃ Right 48.0℃ 40.8℃ 

  Left 39.4℃ 38.9℃ 

  Front 40.0℃ 39.6℃ 

  Back - 41.4℃ 

  Seat 81.1℃ 40.6℃ 

  Bottom 38.0℃ 44.3℃ 

  Engine 38.9℃ - 

12.00PM 33℃ Right 44.1℃ 43.6℃ 

  Left 43.5℃ 41.7℃ 

  Front 45.5℃ 41.5℃ 

  Back - 42.6℃ 

  Seat 61.8℃ 42.7℃ 

  Bottom 43.7℃ 46.8℃ 

  Engine 58.8℃ - 

1.00PM 33℃ Right 44.5℃ 43.3℃ 

  Left 43.4℃ 42.4℃ 

  Front 46.1℃ 42.1℃ 

  Back - 43.5℃ 

  Seat 57.2℃ 43.7℃ 

  Bottom 49.5℃ 47.5℃ 

  Engine 64.2℃ - 

 

Q=∆Toverall/R 

∆T = Tw − T₁ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

𝐿₂
𝐾₂𝐴

 + 
1

ℎ𝑏𝐴
  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
  +

𝐿₂
𝐾₂

  + 
1

ℎ𝑏
 ] 

http://www.jetir.org/
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R= 1

𝐴
 [

𝐿₁

𝐾₁
+

𝐿₂

𝐾₂
  ] 

Q= 
Tw−T₂

1
𝐴

 [
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  ]
 

𝑄

𝐴
=

Tw − T₂

 
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  
 

 

Tw = 44.5 + 273 =317.5K 

T₂=43.5 + 273  =316.3K 

 
𝑄

𝐴
 = 

317.5−316.3
0.005

0.2
 + 

0.01

0.02

 

      

= 
1.2

0.479
 

 
𝑄

𝐴
 = 2.50 

𝑊

𝑀²
 

 

10.3  0.8 CM POLYURETHELENE FOAM 

  By using 0.8cm polyurethelene foam reading 

and calculation had made shown below  

10.3.1 IDEAL CONDITION 

 Temperature reading calculation took both out side 

and inside after pasting 0.8cm polyurethelene foam in 

scooty storage tank with ideal condition at 9am to 4pm. 

 

Time  Weather side Outer 

side 

Inner 

side 

9.00AM 27℃ Right 36.0℃ 32.3℃ 

  Left 33.7℃ 32.1℃ 

  Front 35.3℃ 31.4℃ 

  Back - 32.2℃ 

  Seat 59.1℃ 32.1℃ 

  Bottom 31.3℃ 31.6℃ 

  Engine 32.3℃ - 

10.00AM 29℃ Right 43.4℃ 32.7℃ 

  Left 33.4℃ 31.6℃ 

  Front 33.9℃ 31.7℃ 

  Back - 33.5℃ 

  Seat 75.7℃ 35.5℃ 

  Bottom 31.6℃ 31.7℃ 

  Engine 31.8℃ - 

11.00AM 30℃ Right 42.4℃ 34.4℃ 

  Left 34.0℃ 33.2℃ 

  Front 35.3℃ 33.4℃ 

  Back - 34.1℃ 

  Seat 66.7℃ 36.6℃ 

  Bottom 33.0℃ 33.5℃ 

  Engine 32.4℃ - 

12.00PM 31℃ Right 39.1℃ 37.3℃ 

  Left 36.8℃ 35.2℃ 

  Front 36.6℃ 34.7℃ 

  Back - 35.8℃ 

  Seat 74.0℃ 39.8℃ 

  Bottom 33.8℃ 37.0℃ 

  Engine 34.0℃ - 

1.00PM 32℃ Right 42.5℃ 37.8℃ 

  Left 40.8℃ 37.3℃ 

  Front 42.7℃ 37.6℃ 

  Back - 37.0℃ 

  Seat 71.6℃ 40.6℃ 

  Bottom 36.3℃ 39.9℃ 

  Engine 38.4℃ - 

2.00PM 33℃ Right 43.7℃ 37.7℃ 

  Left 38.1℃ 36.6℃ 

  Front 40.2℃ 37.3℃ 

  Back - 36.6℃ 

  Seat 57.9℃ 39.3℃ 

  Bottom 35.6℃ 37.2℃ 

  Engine 36.9℃ - 

3.00PM 33℃ Right 42.4℃ 38.2℃ 

  Left 39.4℃ 36.0℃ 

  Front 40.8℃ 37.5℃ 

  Back - 37.0℃ 

  Seat 54.0℃ 40.9℃ 

  Bottom 36.7℃ 36.5℃ 

  Engine 38.2℃ - 

4.00PM 34℃ Right 38.3℃ 37.4℃ 

  Left 38.9℃ 36.6℃ 

  Front 39.0℃ 37.7℃ 

  Back - 36.0℃ 

  Seat 52.5℃ 38.8℃ 

  Bottom 37.0℃ 37.6℃ 

  Engine 41.9℃ - 

 

Q=∆Toverall/R 

∆T = Tw − T₂ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

𝐿₂
𝐾₂𝐴

 + 
1

ℎ𝑏𝐴
  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
  +

𝐿₂
𝐾₂

  + 
1

ℎ𝑏
 ] 

R= 1

𝐴
 [

𝐿₁

𝐾₁
+

𝐿₂

𝐾₂
  ] 

Q= 
Tw−T₂

1
𝐴

 [
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  ]
 

𝑄

𝐴
=

Tw − T₂

 
𝐿₁
𝐾₁ +

𝐿₂
𝐾₂  

 

 

Tw = 42.5 + 273 =315.5K 

T₂=37.8 + 273  =310.8K 

 
𝑄

𝐴
 = 

315.5−310.8
0.005

0.2
 + 

0.008

0.02

 

      

= 
4.7

0.425
 

 
𝑄

𝐴
 = 11.05 

𝑊

𝑀²
 

 

10.3.2 RUNNING CONDITION 

 

Temperature reading calculation took both out side 

and inside after pasting 0.8cm polyurethelene foam in 

scooty storage tank with running condition 

 

Time  Weather side Outer 

side 

Inner 

side 

11.00AM 29℃ Right 31.1℃ 29.3℃ 

  Left 30.4℃ 29.2℃ 

  Front 31.0℃ 29.4℃ 

  Back - 28.5℃ 

  Seat 39.2℃ 30.5℃ 

  Bottom 28.0℃ 29.2℃ 

  Engine 45.7℃ - 
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12.00PM 30℃ Right 32.0℃ 31.4℃ 

  Left 32.5℃ 30.6℃ 

  Front 33.3℃ 30.5℃ 

  Back - 32.8℃ 

  Seat 35.2℃ 31.5℃ 

  Bottom 37.1℃ 33.8℃ 

  Engine 54.3℃ - 

1.00PM 30℃ Right 35.0℃ 33.6℃ 

  Left 36.6℃ 34.1℃ 

  Front 34.5℃ 33.2℃ 

  Back - 34.3℃ 

  Seat 40.5℃ 34.2℃ 

  Bottom 40.0℃ 36.1℃ 

  Engine 52.9℃ - 

 

Q=∆Toverall/R 

∆T = Tw − T₂ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

𝐿₂
𝐾₂𝐴

 + 
1

ℎ𝑏𝐴
  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
  +

𝐿₂
𝐾₂

  + 
1

ℎ𝑏
 ] 

R= 1

𝐴
 [

𝐿₁

𝐾₁
+

𝐿₂

𝐾₂
  ] 

Q= 
Tw−T₁

1
𝐴

 [
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  ]
 

𝑄

𝐴
=

Tw − T₂

 
𝐿₁
𝐾₁ +

𝐿₂
𝐾₂  

 

 

Tw = 35 + 273 =308K 

T₂= 33.6 + 273  =306.6K 

 
𝑄

𝐴
 = 

308−306.6
0.005

0.2
 + 

0.008

0.02

 

      

= 
1.4

0.425
 

 
𝑄

𝐴
 = 3.29 

𝑊

𝑀²
 

 

10.4  0.6CM POLYURETHELENE FOAM 

 By using 0.6cm polyurethelene foam reading and 

calculation had made shown below 

10.4.1 IDEAL CONDITION 

Temperature reading calculation took both out side 

and inside after pasting 0.6cm polyurethelene foam in 

scooty storage tank with ideal condition at 9am to 4pm. 

 

Time  Weather side Outer 

side 

Inner 

side 

9.00AM 27℃ Right 49.5℃ 37.5℃ 

  Left 35.6℃ 34.6℃ 

  Front 37.9℃ 36.4℃ 

  Back - 35.4℃ 

  Seat 54.0℃ 36.8℃ 

  Bottom 36.8℃ 37.5℃ 

  Engine 36.5℃ - 

10.00AM 28℃ Right 42.3℃ 35.4℃ 

  Left 36.6℃ 38.1℃ 

  Front 38.7℃ 38.2℃ 

  Back - 34.7℃ 

  Seat 54.9℃ 37.5℃ 

  Bottom 41.8℃ 40.1℃ 

  Engine 44.4℃ - 

11.00AM 30℃ Right 52.5℃ 39.1℃ 

  Left 37.8℃ 36.5℃ 

  Front 38.3℃ 36.2℃ 

  Back - 38.3℃ 

  Seat 67.6℃ 41.5℃ 

  Bottom 40.2℃ 39.1℃ 

  Engine 39.1℃ - 

12.00PM 31℃ Right 44.1℃ 38.0℃ 

  Left 38.2℃ 36.5℃ 

  Front 39.2℃ 36.7℃ 

  Back - 37.9℃ 

  Seat 70.1℃ 41.3℃ 

  Bottom 37.6℃ 37.1℃ 

  Engine 37.1℃ - 

1.00PM 32℃ Right 61.6℃ 42.6℃ 

  Left 39.7℃ 39.6℃ 

  Front 40.8℃ 40.3℃ 

  Back - 40.9℃ 

  Seat 76.5℃ 42.8℃ 

  Bottom 45.4℃ 41.7℃ 

  Engine 45.8℃ - 

2.00PM 33℃ Right 41.4℃ 40.6℃ 

  Left 39.5℃ 38.5℃ 

  Front 38.9℃ 38.4℃ 

  Back - 40.8℃ 

  Seat 70.8℃ 43.6℃ 

  Bottom 40.5℃ 38.8℃ 

  Engine 38.8℃ - 

3.00PM 34℃ Right 41.1℃ 38.9℃ 

  Left 39.1℃ 38.0℃ 

  Front 38.4℃  38.3℃ 

  Back - 37.9℃ 

  Seat 61.3℃ 42.7℃ 

  Bottom 40.0℃ 37.7℃ 

  Engine 37.0℃ - 

4.00PM 30℃ Right 37.9℃ 35.7℃ 

  Left 35.9℃ 35.5℃ 

  Front 35.7℃ 35.2℃ 

  Back - 34.7℃ 

  Seat 41.7℃ 37.4℃ 

  Bottom 36.4℃ 34.7℃ 

  Engine 35.1℃ - 

 

Q=∆Toverall/R 

∆T = Tw − T₂ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

𝐿₂
𝐾₂𝐴

 + 
1

ℎ𝑏𝐴
  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
  +

𝐿₂
𝐾₂

  + 
1

ℎ𝑏
 ] 

R= 1

𝐴
 [

𝐿₁

𝐾₁
+

𝐿₂

𝐾₂
  ] 

Q= 
Tw−T₂

1
𝐴

 [
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  ]
 

𝑄

𝐴
=

Tw − T₂

 
𝐿₁
𝐾₁ +

𝐿₂
𝐾₂  

 

 

Tw = 44.1 + 273 =317.1K 

T₁= 38 + 273  =311K 

 
𝑄

𝐴
 = 

317.1−311
0.005

0.2
 + 

0.006

0.02
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= 
6.1

0.325
 

 
𝑄

𝐴
 = 18.76 

𝑊

𝑀²
 

 

10.4.2 RUNNING CONDISION 

Temperature reading calculation took both out side 

and inside after pasting 0.6cm polyurethelene foam in 

scooty storage tank with running condition 

 

Time  Weather side Outer 

side 

Inner 

side 

12.00PM 31℃ Right 47.0℃ 37.9℃ 

  Left 38.3℃ 36.7℃ 

  Front 40.1℃ 39.1℃ 

  Back - 38.6℃ 

  Seat 58.3℃ 41.6℃ 

  Bottom 43.7℃ 41.6℃ 

  Engine 50.3℃ - 

1.00PM 34℃ Right 38.6℃ 38.0℃ 

  Left 40.3℃ 37.5℃ 

  Front 41.5℃ 37.7℃ 

  Back - 39.3℃ 

  Seat 35.9℃ 39.5℃ 

  Bottom 49.5℃ 40.8℃ 

  Engine 60.7℃ - 

2.00PM 33℃ Right 37.8℃ 36.1℃ 

  Left 39.6℃ 37.4℃ 

  Front 40.1℃ 38.9℃ 

  Back - 39.6℃ 

  Seat 39.5℃ 37.5℃ 

  Bottom 41.7℃ 38.6℃ 

   Engine 52.8℃ - 

 

Q=∆Toverall/R 

∆T = Tw − T₂ 

R= 1

ℎ𝑎𝐴
 + 𝐿₁

𝐾₁𝐴
 + 

𝐿₂
𝐾₂𝐴

 + 
1

ℎ𝑏𝐴
  

R= 1

𝐴
 [ 1

ℎ𝑎
 + 𝐿₁

𝐾₁
  +

𝐿₂
𝐾₂

  + 
1

ℎ𝑏
 ] 

R= 1

𝐴
 [

𝐿₁

𝐾₁
+

𝐿₂

𝐾₂
  ] 

Q= 
Tw−T₂

1
𝐴

 [
𝐿₁
𝐾₁

+
𝐿₂
𝐾₂

  ]
 

𝑄

𝐴
=

Tw − T₂

 
𝐿₁
𝐾₁ +

𝐿₂
𝐾₂  

 

 

Tw = 47 + 273 =320K 

T₂= 37.9 + 273  =310.9K 

 
𝑄

𝐴
 = 

320−310.9
0.005

0.2
 + 

0.006

0.02

 

      

= 
9.1

0.325
 

 
𝑄

𝐴
 = 28 

𝑊

𝑀²
 

 

 

 

 

 

 

11.RESULT 

 We have noted down the reading, calculation have 

made various results has been found according to the 

different we have been used. 

Material Equat

ion 

Ideal 

condition 

Running 

condition 

Polypropylen

e 

𝑄

𝐴
 

188W/㎡ 168W/㎡ 

1CMPolyuret

helene 

𝑄

𝐴
 

89.2W/㎡ 2.50W/㎡ 

0.8cm 

Polyurethelen

e 

𝑄

𝐴
 

11.05W/㎡ 3.29W/㎡ 

0.6 cm 

Polyurethelen

e 

𝑄

𝐴
 

18.76W/㎡ 28.0W/㎡ 
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