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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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COURSE LEARNING OUTCOMES(CLO)

ITEM 1: THERMAL COMFORT
1.1 Apply thermal comfort design strategies to building design in

tropical climate.

1.2 Identity thermal quantity, building thermal specification in the
hot and humid climate.
1.3 Identity thermal comfort index, building thermodynamic, heat

absorption and natural ventilation.

ITEM 2: HEAT TRANSFER

2.1  Identity factors of heat transter to the building: conduction,
convection and radiation as a factor of heat transter.

2.2 Describe Conduction as a factor of heat transfer.

2.3 Describe Convection as a factor of heat transfer.

2.4 Describe Radiation as a factor of heat transtfer.

ITEM 3: PSYCHOLOGICAL EFFECTS

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

3.2  Apply thermal comfort index, building thermodynamic, heat
absorption and natural ventilation system related to the
sustainable building design.

3.3 Analyze thermal comfort tactors 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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CLO OF E-BOOK IN 3 ITEMS IN THERMAL
COMFORT, STUDENTS SHOULD BE ABLE TO:

(CLO 1)

I.Apply environmental design principles to building design
In tropical climate

(CLO 2)

2. Analyze data of environmental
performance for selected building

ASSESSMENT:
The course pssessmenl consists of:

b, Contimuous Assessment (O A) - T00%%
il Final Exemination (FE) / Final Assessment (FA) - None

PO SED
. TEALCHING & FELFFTRSETE
1oy FLO| CL5 DT LEARNING TOFN
ALCTIVITIES
= g
Coopemine Losrmess - 1. T34
CLO Appdy crvromimial Josgn proeplkes o = - 4 | -
bkl donam o trepwal clmnss . :
lieracine Lachas ] L 1=
||_r|._||‘-,-..._ A ol cin eosisce=ial Iczmcine Lovnsee i T4
CLOZ - perfvmence T selocied boldng o r 2 jC4 Al
ponacal Cnke Coopomire Lesrmsey - T1-Th
L]
. vl Al »
Hemarks Sales: b, M

EF - IARALDS TAXdPamly
L

L% El

hED






ARE YOU REALIZE

WHAT IS

ACCORDING TO THE AMERICAN SOCIETY OF
HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

“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.

FACTORS
INFLUANCE;

Humidity
Air temperature

Meterial used

HTTPS://MULTICOMFORT.SAINT-GOBAIN.COM/COMFORTS-AND-
SOLUTIONS/THERMAL-COMFORT#



ANGLES OF COMFORT
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-Apply thermal comfort
design strategies to building
design in tropical climate.







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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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

L@

b 4
i. Wind Effect

* Natural method of coolingwhere it controls
the air quality inside of a building
environmentally and cost-effectively.

* When wind flows into the side of the building,
each side of the building is hit with different
amounts of pressure.

* Also known as cross ventilation

Wind Effect




WIND FLOW MOVEMENT IN THE BUIDING
ACCORDING T0 BASIC BUILDING PLAN
BASED ON FUNCTION OF NATURAL
VENTILATION

WIND EFFECT
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Buoyancy Ventilation

O
77

e Interior and exterior air
results Buoyancy
ventilation in the
building

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

e Also known as stack
effect



ITEM 1

Identify thermal

quantity, building thermal
specification in the hot and
humid climate




WHAT YOU UNDERSTANG ABOUT THERMAL
COMFORT

WITH YOUR ROOM CONDITION




Identify thermal comfort
index, building thermodynamic,
heat absorption and natural
ventilation.




WHAT DO YOU UNDERSTANG
ABOUT THERMAL COMFORT




NATURAL VENTILATION SYSTEM
RELATED TO SUSTAINABLE BUILDING
DESIGN

0 1 NATURAL VENTILATION SYSTEM
RELATED TO SUSTAINABLE BUILDING

DESIGN

. Many buildings use HVAC

unit to control their thermal
environment. Other buildings
are naturally ventilated and do
not rely on such mechanical
systems to provide thermal

comfort.

. Depending pn the climate,

this can drastically reduce
energy cgn’w _
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NATURAL VENTILATION SYSTEM
RELATED TO SUSTAINABLE BUILDING
DESIGN

EFFECT

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

A best designed, keep indoor
conditions wi h\inathe range of
therm/ comfortable naturally.




INFLUENCE OF NATURAL VENTILATION IN BUILDING

I.  Buildinglocationand orientation

ii.  Buildingform and dimensions

li. Indoor partitionsand layout

iv. Window typologies, operation, location, and shapes
v. Otheraperture types (doors, chimneys)

vi. Construction methods and detailing (infiltration)
vil. External elements (walls, screens)

viii. Urban planning conditions

O

Influence og Natural Ventilation Building
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-Identify factors of heat
transfer to the building:
conduction,

econvection and radiation as
a factor of heat transfer.




FACTORS OF HEAT TRANSFER TO THE BUILDING

CONDUCTION RADIATION

The transfer of heat Transfer of heat

between objects from a warm object

that are in contact through spaceto a
coolerobject. The

two objects do not
have to be touching

for successful heat

transfer.

FACTORS OF:

IN BUILDING

CONVECTION

Heat moves
through the airand
the warm airis
pushed out




YES...

THERMAL
COMFORT

RELATED CONDITION OF INDIVIDUAL MIND

Expresses satisfaction with the thermal environment are
subjective evaluation among individuals. A subjective
state of satisfaction that varies with the individual and a
number of circumstantial factors.
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DEPENDING ON FACTORS SUCH AS ; 37

i. Activity level

ii. Clothing

iii. Humidity.

iv. Individual mind feeling either hot or cold.



ARE YOU REAIBISE

Describe conduction as a
factor of heat transfer.




The body can also
gain of heat exchange.

Body transfers heat through physical
contact.

HEAT TRANSFER FROM
HUMAN BODY

BODY HEAT
TRANSFER

FROM;

. Air or EAT TRAMSFER FREORM FUMARN oD

1. Water.

iii. Radiation transfers heat via
infrared radiation.

EAHALATION
OF WARM

AND
MOIST ASED
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FPDEescribe conveation as a
v
factor of heat transfer.
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USER ENVIRONMENT BUILDING
AND CLIMATE DESIGN

FACTOR FACTOR

FACTOR

THERMAL COMFORT FACTORS

Describe convection as a factor of
heat transfer.

3 FACTORS OF:




fednd
AFFECTING THERMAL
COMFORT

FACTORS ONE(1):

The body can also gain or lose heat through mechanisms of heat
exchange. Conduction transfers heat from one object to another
through physical contact.

C ol WY AT R

Activity | Clothing Metabolism

* The amount * The energy _
of thermal generated Well being

insulation the from the elgle

person is human body sickness
wearing
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AFFECTING
THERMAL COMF

FACTORS TWO (2):

* Ratio of the amount
of water vapour in
the air fo the
amount of water
vapour that the air
could hold at the
specific
temperature and
pressure.

* The air femperature
s the average » Surface « The rate of motion

temperature of the: temperature of the of air in a given
earth is the direction;

combined:

ENVIRONMENT AND CLIMATE
[ _ \ _
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AFFECTING \
THERMAL COMFORT

FACTORS THREE (3):




AFFECTING e
THERMAL COMFORT

FACTORS THREE (3):

PLANNING &
DESIGN

MATERIALS ORIENTATION

BUILDING DESIGN
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ARE YOU RELIBZED N
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Describe Radiation as a
factor of heat transfer.




ARE YOU REALISE .7/"’

A quantity of heat transferred and measured that affected by heat

conduction, convection and radiation.

AFFECTED BY HEAT CONDUCTION,
CONVECTION AND RADIATION

Radiation

rl rl"
Conduction l ! [
H Radiation

Convection

32



MATERIAL il
OF BULDING

ONSTRUCTION
AFFECTING
THERMAL COMFORT

THIRD (3) FACTORS OF:

A




BUILDING THERMAL
IN THE HOT AND
HUMID CLIMATE

RELATIVE HUMIDITY (RH) EFFECTED THERMAL
COMFORT




BUILDING THERMAL
IN THE HOT AND
HUMID CLIMATE

ENVIRONMENTAL FACTORS

01

I. Air temperature — The air contact
temperature measured by the dry bulb
temperature (DBET)

. Aur velocity (AV) — The air contact
velocity measured in m/s

n. Radiant temperature (RT) — The
temperature of a person’'s
surroundings; generally expressed as

mean radiant temperature (MRT) which
Is a welghted average of the
temperature of the surfaces

surrounding a person and any strong
mono-directional radiation, such as the
solar radiation

v. Relative humidity (RH) — The ratio
between the current amount of vapor
in the air and the maximum amount of
water vapor that the air can hold at
that air temperature, expressed as a
percentage



BUILDING THERMAL
IN THE HOT AND
HUMID CLIMATE
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HEAT
TRANSFER

NATURAL VENTILATION IN BUILDING
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PSYCOLOGICAL

EFFECTS




ITEM 3
PSYCOLOGICAL
EFFECTS
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ITEM 3
PSYCOLOGICAL
EFFECTS




PSYCOLOGICAL
EFFECTS




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

ENVIRONMENT BUILDING

USER AND CLIMATE DESIGN




ARE YOU REALISE




TERMS

THERMAL COMFORT BUILDING HEAT ABSORPTION NATURAL
INDEX THERMODYNAMIC (Thermal Mass in VENTILATION
Buildings)
A single scale which Relationship between Characteristics of Matural ventilation is the
combines the effects of temperature and energy;  buildings that consider process in which air is
various thermal comfort  to keep people external environmental supplied and removed
factors e.g. comfortable in a building conditions and maintain ~ from an indoor space by
i. airtemperature; while using energy in internal conditions using  natural means without
. humidity; smarter ways the minimum resources of using mechanical
lii. air movement; materials and fuel; active  systems.
iv. radiation Law of thermodynamics:  and passive building
services systems. It refers to the flow of
i. Energy moves from external air to an indoor
place to place space as a result of
ii. Energy changes from pressure differences
one form to another arising from natural
iii. Energy cannot be forces (passive design).

created or destroyed
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THERMAL 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.
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Table |
Thermal comfort index expressed in uniis
U]%| 0 § | 1w | 15 20 | 25 30
" Heat index expressed in units
20 625 62,775 63,035 63,325 63.6 63 875 64, 15
22 64,12 G4, 494 hd BO3 65,242 63,6106 6. WY b, 364
24 65,74 66,213 66,686 67,159 67,632 6, 105 bE.5TH
26 67,36 67,932 68 504 69076 69 648 70,22 70,792
28 68,98 69,651 70,322 70,993 71,664 72,335 73,006
30 70,6 71,37 72.14 71291 73,68 74,45 75,22
32 72,22 73,0849 713958 74,827 75,696 76,565 77434
34 73,84 74,808 75,776 76,744 77,712 78.68 79,648
36 75,46 76,46 77,594 78,6061 79,728 30, 795 81862
b 77.08 78,246 79412 80578 81,744 829l 84,076
40 787 | 79965 | 8123 | 82495 | 8376 | 85025 | 8629
42 78,7 79 965 51,23 82495 83,76 %5025 86,29
44 80,32 51,684 53 048 24412 83,776 57.14 S8 504

rAelE OF COMFORT METER
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3-3 Analyze thermal comfort ' 'h .- S

factors that influence the o |
sustainable building design '
in the context of user,

environmental and climate

TOOLS STANDARDS

and building design based -
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TOOLS STANDARDS

MALAYSIA GREEN RATING

3-3 Data logger one off tools used to analyze thermal comfort.
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NATURAL VENTILATION SYSTEM RELATED
TO SUSTAINABLE BUILDING DESIGN

I.  Many buildings use HVAC unit to
control their thermal environment.
Other buildings are naturally
ventilated and do not rely on such
mechanical systems to provide
thermal comfort.

ii. Depending on the climate, this can
drastically reduce energy

consumption. 2

li. Itis sometimes seen as a risk,
though, since indoor temperatures =
can be too extreme if the buildingis | ﬂ
poorly designed. A Properly designed .. [fL___

AND naturally ventilated buildings
keep indoor conditions within the
range of thermally comfortable.
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