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SYNOPSIS 
3 ITEMS  IN  THERMAL  COMFORT  RECOVER  ONE  OF  THE

TOPIC  FROM  DCA30182 ENVIRONMENTAL  SCIENCE  (ES)IN
DEPARTMENT  OF  POLYTECHNIC  AND  COMMUNITY
COLLEGE  EDUCATION ,MINISTRY  OF  EDUCATION

MALAYSIA .

THIS   COURSE  OFFERS  BASIC  KNOWLEDGE  

CONSISTS  OF  FOUR  TOPICS ;  THERMAL  COMFORT ,

VENTILATION ,  

LIGHTING  

AND  

ACOUSTIC .

 THE  COURSE  PROVIDES  GENERAL  IDEA  OF  THERMAL
FACTORS  AND  THE  ACOUSTIC  CONSIDERATION  INTO  THE
DESIGN  PROCESS  IN  BUILT  ENVIRONMENT .  THE  STUDENTS
WILL  BE  EXPOSED  THE  UNDERSTANDING  OF  DESIGN
CONCERN  IN  CERTAIN  TYPE  OF  CLIMATE  AND
CONDITIONS .  
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(Clo 1)
Apply environmental design principles to bui lding design
in tropical cl imate 

1 .

 (Clo 2)
 2.  Analyze data of environmental 
     performance for selected bui lding    

C L O  O F  E - B O O K  I N  3  I T E M S  I N  T H E R M A L

C O M F O R T ,  S T U D E N T S  S H O U L D  B E  A B L E  T O :

COURSE LEARNING
OUTCOMES(CLO)

1
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ITEM 1
THERMAL COMFORT 

2



A
 

THERMAL
COMFORT 
 A C C O R D I N G  T O  T H E  A M E R I C A N  S O C I E T Y  O F

H E A T I N G ,  R E F R I G E R A T I N G  A N D  A I R - C O N D I T I O N I N G

E N G I N E E R S  ( A S H R A E )

W H A T  I S

“That condition of mind which expresses satisfaction with the

thermal environment and is assessed by subjective evaluation”.

Although thermal sensitivity varies from one person to another,

according to age (the very young and very old being particularly

sensitive), gender, dress, activity, cultural habits, etc., the basic

principles behind thermal comfort are largely universal. 

H T T P S : / / M U L T I C O M F O R T . S A I N T - G O B A I N . C O M / C O M F O R T S - A N D -
S O L U T I O N S / T H E R M A L - C O M F O R T #  

FACTORS

INFLUANCE;

Humidity

Air temperature

Meterial used

A R E  Y O U  R E A L I Z E

3



DO YOU KNOW

VISUAL
COMFORT
W H E N  Y O U  

ACOUSTIC
COMFORT
 W H E N  Y O U  

INDOOR AIR
QUALITY
W H E N  Y O U  

ANGLES OF COMFORT
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ITEM 1
THERMAL COMFORT 
1.1
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A NATURAL VENTILATION IN BUILDING

DEFINITION
Natural ventilation is the process in which
air is supplied and removed from an indoor
space by natural means without using
mechanical systems. 

It refers to the flow of external air to an
indoor space as a result of pressure
differences arising from natural forces
(passive design) 

 

 

.
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B TWO (2) TYPES OF NATURAL
VENTILATION SYSTEMS

Pressure of the fresh air in the building will
move through:
i.  Wind effect or;
ii. Buoyancy effect

 

 

.
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WIND FLOW MOVEMENT IN THE BUIDING

ACCORDING TO BASIC BUILDING PLAN

BASED ON FUNCTION OF NATURAL

VENTILATION
WIND EFFECT
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II. Buoyancy Ventilation
Interior and exterior air
results Buoyancy
ventilation in the
building

This variance causes the
warm air to rise above
the cold air, and create
an upward air-stream in
natural ventilation
system.

Also known as stack
effect
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ITEM 1
THERMAL COMFORT 
1.2

 11



DO YOU FEEL
COMFORT
W I T H  Y O U R   R O O M  C O N D I T I O N

W H A T  Y O U  U N D E R S T A N G  A B O U T  T H E R M A L

C O M F O R T

"  Let 's  turn  your  room into your  comfort  zon e . . . "
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ITEM 1
THERMAL COMFORT 
1.3
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W H A T  D O  Y O U  U N D E R S T A N G

A B O U T  T H E R M A L  C O M F O R T
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NATURAL VENTILATION SYSTEM

RELATED TO SUSTAINABLE BUILDING

DESIGN

01
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NATURAL VENTILATION SYSTEM

RELATED TO SUSTAINABLE BUILDING

DESIGN

02 EFFECT
Indoor temperatures will
extreme in the building
circulation effected by poorly
designed. 

A best designed, keep indoor
conditions within the range of
thermally comfortable naturally.

Design with circulation
ventilated in the buildings 
.
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Influence og Natural Ventilation Building
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ITEM 2
HEAT TRANSFER 
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ITEM 2
HEAT TRANSFER 

2.1
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HEAT
TRANSFER
I N  B U I L D I N G

F A C T O R S  O F :

20



THERMAL
COMFORT
R E L A T E D  C O N D I T I O N  O F  I N D I V I D U A L  M I N D

Y E S . . .

Expresses sat isfact ion with  the thermal  environment are

subject ive evaluat ion among indiv iduals .  A  subject ive

state of  sat isfact ion that  var ies with  the indiv idual  and a

number  of  c i rcumstantia l  factors.

INDIVIDUALS 
D E P E N D I N G  O N  F A C T O R S  S U C H  A S  ;

I T  M A Y  V A R Y  G R E A T L Y  B E T W E E N  

 i .   Act iv ity  level

i i .   C lothing

i i i .  Humidity .  

iv .  Indiv id ual  mind fe el ing e ither  hot  or  col d .

01 Go big (or go home).
Think voluminous sleeves and
bold prints. This fashion
trends gears towards more
drama than usual everyday
dresses.

21`
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HEAT TRANSFER 
2.2
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THERMAL
COMFORT
B O D Y  H E A T  T R A N S F E R  

Y E S . . .

The body can a lso 

gain  of  heat  exchange.

Body transfers heat  through physical

contact.  

BODY HEAT
TRANSFER
F R O M ;

H E A T  T R A N S F E R  F R O M

H U M A N  B O D Y

i .    A i r  or

i i .   W a ter .  

i i i .  R a diat ion trans fer s heat  v ia      

     inf rared radiat ion.

23
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2.3
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AFFECTING
THERMAL
COMFORT

3  F A C T O R S  O F :

1.USER
FACTOR

2.ENVIRONMENT
AND CLIMATE

FACTOR

3.BUILDING
DESIGN

FACTOR

2.3
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AFFECTING THERMAL
COMFORT
 F A C T O R S   O N E (1 ) :

The body can a lso gain  or  lose heat  through mechanisms of  heat

exchange.  Conduction transfers heat  from one object  to  another

through physical  contact.  

26



THE COMPLEX
PROCESS OF BODY
METABOLISME
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AFFECTING
THERMAL COMFORT
 F A C T O R S  T W O  (2 ) :
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AFFECTING
THERMAL COMFORT
 F A C T O R S  T H R E E  (3 ) :
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AFFECTING
THERMAL COMFORT
 F A C T O R S  T H R E E  (3 ) :

30
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HEAT TRANSFER 

2.4

31



A quantity of heat transferred and measured that affected by heat
conduction, convection and radiation. 

 

A R E  Y O U  R E A L I S E  

THERMAL
QUANTITY 
A F F E C T E D  B Y  H E A T  C O N D U C T I O N ,

C O N V E C T I O N  A N D  R A D I A T I O N

32



MATERIAL
OF BULDING
CONSTRUCTION
AFFECTING
THERMAL COMFORT
 T H I R D  (3 )  F A C T O R S  O F :
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BUILDING THERMAL
IN THE HOT AND
HUMID CLIMATE
R E L A T I V E  H U M I D I T Y  ( R H )  E F F E C T E D  T H E R M A L

C O M F O R T  
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BUILDING THERMAL
IN THE HOT AND
HUMID CLIMATE
P E R S O N A L  F A C T O R S

02

air temperatureair temperatureair temperature

36



NATURAL VENTILATION IN BUILDING

HEAT
TRANSFER

HOW 
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PSYCOLOGICAL
EFFECTS

ITEM 3
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ITEM 3
PSYCOLOGICAL
EFFECTS
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ITEM 3
PSYCOLOGICAL
EFFECTS
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ITEM 3
PSYCOLOGICAL
EFFECTS

3.1 •Determine the psychological
effects of thermal comfort by
using portable thermal comfort
meter

 

 

.
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ITEM 3
PSYCOLOGICAL
EFFECTS
Effects of  thermal  comfort  by  using portable  thermal  comfort  meter
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ITEM 3
MORE PSYCOLOGICAL
EFFECTS
Effects of  thermal  comfort  by  using portable  thermal  comfort  meter
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PSYCOLOGICAL
EFECTS
3.1

CIRCULATION IN BUILDINGCIRCULATION IN BUILDINGCIRCULATION IN BUILDING   45
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ITEM 3
PSYCOLOGICAL
EFFECTS

A R E  Y O U  R E A L I S E  

3.2 •Determine the psychological
effects of thermal comfort by
using portable thermal comfort
meter

 

 

.
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TERMS
3.2

air velocityair velocityair velocity
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THERMAL COMFORT METER

tABLE OF COMFORT METERtABLE OF COMFORT METERtABLE OF COMFORT METER

3.2 i.There are a variety of meters for
measuring relative humidity and
temperature.
 
ii.Thermal comfort meter is one of the
tools that used to measure thermal
comfort and transfer it into thermal
comfort index.

48
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ITEM 3
PSYCHOLOGICAL
EFFECTS

3.3 •Analyze thermal comfort
factors that influence the
sustainable building design in
the context of user,
environmental and climate
and building design based on
the Malaysia green rating
tools standards.
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TOOLS STANDARDS
M A L A Y S I A  G R E E N  R A T I N G  

3.3 Analyze thermal comfort
factors that influence the
sustainable building design
in the context of user,
environmental and climate
and building design based
on the Malaysia green
rating tools standards

air temperatureair temperatureair temperature

radiant temperatureradiant temperatureradiant temperature

air velocityair velocityair velocity

relative humidityrelative humidityrelative humidity
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TOOLS STANDARDS
M A L A Y S I A  G R E E N  R A T I N G  

3.3 Data logger one off tools used to analyze thermal comfort.

51



SUMMARY

52
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