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CHAPTER 1
INTRODUCTION TO 

INSULATION CONCEPT



INSULATION



ENERGY IN THE WORLD



• 1 barrel of oil equivalent (boe) contains approximately 0.146 toe 
(i.e. there are approximately 6.841 boe in a toe).

• 1 t diesel = 1.01 toe
• 1 m3 diesel = 0.98 toe
• 1 t petrol = 1.05 toe
• 1 m3 petrol = 0.86 toe
• 1 t biodiesel = 0.86 toe
• 1 m3 biodiesel = 0.78 toe
• 1 t bioethanol = 0.64 toe
• 1m3 bioethanol = 0.51 toe
• 1 MWh = 0.086 toe (therefore 1 toe = 11630.0 KWh)

http://en.wikipedia.org/wiki/Barrel_of_oil_equivalent
http://en.wikipedia.org/wiki/Diesel_fuel
http://en.wikipedia.org/wiki/Biodiesel
http://en.wikipedia.org/wiki/Bioethanol


ENERGY IN TURKEY
Resorces Coal 

(Million 
TOE)

Wood+plan
t (Million 

TOE)

Petrolue
m(Million 

TOE)

Natural 
Gas 

(Million 
TOE)

Renewable 
(Million 

TOE)

Electricity 
(Million 

TOE)

Total 
(Million 

TOE)

Production of 
Energy

16674 4813 2268 931 4506 0,0 29192

% Portion in 
Production

57.1 16.5 7,8 3,2 15,4 0,0 100

Energy Demand 31391 4813 31784 33807 4506 -29,0 106273

% Portion in 
Demand

29.5 4.5 29,9 31,8 4,3 0,0 100

% 
Prod./Demand

53.1 100 7,1 2,8 100 0,0 27,5



GLOBAL WARMING and CLIMATE CHANGE
• Global warming refers to the rising average temperature of 

Earth's atmosphere and oceans and its projected continuation. 

• In the last 100 years, Earth's average surface temperature 
increased by about 0.8 °C.

Source:www.wikipedia.org



Reasons for Global Warming
• One of the major causes for global warming can 

be attributed to the activities of man.

• An increase in the so called greenhouse gases 
which include carbon dioxide, methane, nitrogen 
oxide etc., which prevents the reflection of the 
rays from sun and thus causes the increase in 
temperature. 

• Another is the CFC (carbure fluoro-chlorique)
which is used in refrigerators, in fire 
extinguisher's which destroys the natural ozone 
layer. 



Source: http://marinebio.org/oceans/conservation/global-warming.asp



Melt descending into a moulin, a vertical shaft carrying water to ice sheet base

Source:Roger Braithwaite,
University of Manchester (UK)



Facts of Blomstrandbreen Glacier around the North 
Pole in 1918 and 2002

Source: Isı Yalıtımı, Karakoç et al., 2011.



The Relationship between Insulation and 
Global Warming

Sectoral Distributions of Greenhouse Gases in Turkey in 1990 and
2004

Source: T.C. Çevre ve Orman Bakanlığı, Türkiye İklim Değişikliği Birinci Ulusal Bildirimi, 2007



The Relationship between Insulation and 
Global Warming

• Among the sectoral distribution of the greenhouse
gases, the effect of the residental is undeniable as 37% 
in 1990.

• However, this value is decreased to 30% in 2004 due to
increasing trend of industry and due to understanding
of insulation in buildings nowadays. 

• By means of the regulations on Insulation according to
TS 825 (Standars of Thermal Insulation in Buildings), 
there is a potential of 30-50% energy saving in 
buildings, which decrease the consumption of energy
and as a result decrease the rising of global warming. 



Ranges of Heat Loss in Buildings

Source:Isı Yalıtımı, Karakoç et al., 2011.



HISTORY OF INSULATION

• From caves to superinsulated houses, human beings have 
demonstrated the need for protection from the elements.

• Using the earth as an insulator, the Egyptians retired to the 
coolness of their living areas on hot days.

• The task soon became not only how to keep heat out but 
also how to keep heat in.

• Mineral wool was first commercially produced as a pipe 
insulator in Wales in 1840 and in the United States for the 
first time in 1875.

• By 1928, there were eight plants manufacturing either rock 
wool or slag wool insulation in the United States.



HISTORY OF INSULATION

• Extruded polystyrene insulation originally was developed by the Dow 
Chemical Company in the United States in the early 1940s.

• The insulating properties of Styrofoam, combined with the 
advantage of the closed cell structure, led to its development as a 
thermal insulation material.

• Originally manufactured as a sound deadener, paper-based cellulose 
soon caught on as an effective, dense insulation material.

• Urea formaldehyde foam insulation (UFFI) was introduced to the
building industry in 1960.

• Nowadays, there are so many insulation materials and techniques. 
They are introduced in next chapters.



What is Insulation?
• A house will lose heat in the winter and allow heat in 

during the summer.

• Heat, or thermal energy, flows continuously through 
materials and space, taking the path of least 
resistance and flowing from the warmer object to the 
colder object.

• Insulation attempts to keep thermal heat where it is 
wanted.

• To understand how thermal insulation works, it helps 
to understand the three mechanisms of heat energy 
transfer: convection, conduction, and radiation.



Why is Insulation required?
• Energy Conservation: Conserving energy by reducing the rate 

of heat transfer is the primary reason for insulating surfaces.

• Personnel Protection and Comfort: A surface that is too hot 
poses a danger to people who are working in that area of 
accidentally touching the hot surface and burning themselves. 
To prevent this danger and to comply with the OSHA 
(Occupational Safety and Health Administration) standards, the 
temperatures of hot surfaces should be reduced to below 60°C.



Why is Insulation required?
• Maintaining Process Temperature: Some processes in the 

chemical industry are temperature-sensitive, and it may become 
necessary to insulate the process tanks and flow sections 
heavily to maintain a uniform temperature throughout.

• Reducing Temperature Variation and Fluctuations: The 
temperature in an enclosure may vary greatly between the 
midsection and the edges if the enclosure is not insulated.
Insulation minimizes temperature nonuniformity in an enclosure
and slows down fluctuations.

• Condensation and Corrosion Prevention: Water vapor in air 
condenses on surfaces whose temperature is below the dew 
point, and the outer surfaces of the tanks or pipes that contain 
a cold fluid frequently fall below the dew-point temperature 
unless they have adequate insulation. The liquid water on 
exposed surfaces of metal tanks or pipes may promote corrosion 
as well as algae growth.



Why is Insulation required?
• Fire Protection: Damage during a fire may be minimized by 

keeping valuable combustibles in a safety box that is well insulated. 
Insulation may lower the rate of heat transfer to such levels that the 
temperature in the box never rises to unsafe levels during fire.

• Freezing Protection: Prolonged exposure to subfreezing 
temperatures may cause water in pipes or storage vessels to freeze 
and burst as a result of heat transfer from the water to the cold 
ambient. The bursting of pipes as a result of freezing can cause 
considerable damage. Adequate insulation slows down the heat loss 
from the water and prevents freezing during limited exposure to 
subfreezing temperatures.

• Reducing Noise and Vibration: An added benefit of thermal 
insulation is its ability to dampen noise and vibrations . The
insulation materials differ in their ability to reduce noise and 
vibration, and the proper kind can be selected if noise reduction is 
an important consideration.



Why is Insulation required?

Insulation has proved to be effective and beneficial in the following:

• Reducing energy costs

• Safety of personnel working in “hot” applications

• Home comfort control

• Temperature control in processing equipment

• Assisting in the reduction of air pollution

• Reducing the consumption of natural resources

• Reducing noise pollution



Types of Insulation
• Hence, insulation can be mainly catagorized into four types such 

as;

 Thermal Insulation

 Moisture Insulation

 Sound and Vibration Insulation

 Fire Insulation


