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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of TWO (2) sections. Section A and B. Answer all
questions in Section A. For Section B, answer two (2) questions only.

6. Answer all questions in English.
7. Fomulais appended.

8. Cooling Load Documentation is provided.

THERE ARE 7 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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SECTION A (Total: 80 marks)

INSTRUCTION: Answar ALL questions.
Please use the answer booklat'provided.

Question 1

G100 mm

Family Hall

i L)

Figure Q1: Floor Plan

(a)  Referring Figure Q1, employing the Cooling Load Check Figure, calculate the
capagcity of unlt to be Installed at Famlily Hall.
(10 marks)

(m) By using the answer in guestion 1(a) and the eftached catalogue at Appendix 1,
select the sultable unit to be Installed at that area. Give at least three (3) reasons for
your selection,

(10 marks)

FCD 20203 COOLING LOAD |



MAY 3014 CONFIDENTIAL

Quention 2
, o
- : . s
_% 12 W, 12 7
( 3 winNDowS g /: /] I
EAr I.sSmx im
‘y:‘_ ,,\T\.. _____
RE:
. x ) '
Bl E BEDROOM4
25
' 8- KITCHEN
5 h
i .\:,LE i BATHZ |
e |- I,\ | -sl\_
S .7 ' ;_
s '
- \‘ * {
v MASTER @
¥ DINING BEDROOM g
N ¥
k)
| { .
i Al
i N

R

Figure Q2 (a): Single-Starey House

(a)  Referring figure Q2 (a), find the cooling load for Bedroom 2 employing the Daikin
Method in Appendix 2.Glven that the floor area of Bedroom 2 I8 12 ft x 12 ft and its
celling height is 10 f.

8pecification of construction:

a) Bullding : 8ingle-story House
b) Outslde wall : Medium construction (concrete block 150mm thickness)
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¢) Window glass : Normal (6mm thickness) with blind

d) Floor : Concrete with carpet place on the floor
e) Ceiling » Only concrete

f) Lights ; Fluorescent lights (40w x 2 units)

g) Persons : 2 (8ltting on @ chalr)

h) Area : §tandard temperature

i) Doar 11.2m x 2m

JWindow V1.8mx 1m

Assume that, Bedroom 4 |8 already cooled.
(15 marks)

(b) By using the answer in Question 2(a) and the attached catalogue in Appendix 1,

select the suitable unit to be installed at that area.
(5 marks)
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Question 3

Still air Tile

Y outside
Still air

Concretes
(lightweight aggregate)
Figure Q3 (a): Heat Transfer in the Building
(a) Referring Figure Q3 (a), calculate the Total Thermal Resistance YR in ft2.hr.F/Btu.

Given that the surface emittance is 0.9.
(8 marks)
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Area (A)= 20" x 10’

Figure Q3 (b): Heat Transfer thru Wall
(b)  Referring Figure Q3 (b), determine:

i. Total Thermal Resistance, 3R in ft2.hr.F/Btu

(7 marks)
i, Overall heat transfer coefflcient, U in Btu/ft2.hr.F

(2 marks)
i, Heat Loss, g in Btu/hr

(3 marks)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer only TWO questions.
Please use the answer booklet provided.

Question 4

(a) Determine solar azimuth at 16:30 on 21.02,2014 in Johor Bahru. Given that, the solar
time, Tsol is 14:41:42.
(10 marks)

(b) Determine the hourly instantaneous sensible load from the occupants in the
conditioned space at 9 am, 10 am and 1pm .Knowing that the building is designed for
office use and houses for 76 occupants from 8 am to 4 pm. For most occupied
period, the occupants are expected to be seated and performing office work.

(10 marks)
Question 5
(a) By using the below data, determine:
Building : Vertical, facing South West
Location : Bandar Baru Bangi,Malaysia.
Date : 21* October 2014
Solar Altitude . 36.16°
Wall Solar Azimuth  : 29,93°
. Angle of Incidence,®
{5 marks)
ii. Direct Normal Radiation,Gnd
(5 marks)
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(b)

Calculate the hourly instantaneous sensible load of the conditioned space (occupied
from 8 am to 4 pm) due to the office equipment at 9 am, 12 pm and 1 pm. The heat
gained from the office equipment is 6.0 w/ft>.The floor areas for this space are
3000f?,

(10 marks)

Question 6

(a)

Find the solar altitude at Kota Kinabalu on the 21" May 2014. The standard time is
14:30.
(10 marks)

Knowing that the heat gained from the office equipment is 5.0 W/ft* and the floor area
for that space is 2500 ft>. Determine the hourly instantaneous sensible load of the
conditioned space which occupied from 8 am to 4 pm due to the office equipment at
10 am, 1 pm and 3 pm.

(10 marks)

END OF QUESTION
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Appendix 1 : Catalogue

 SPECIFICATIONS
i, INDOORUAT YWHOSE | YWNI0G | YWN 1S G Vi 256
OUTDOOR UNTT YSL0% ¥SL 100 YSL 15¢ YSL 16 Y5l 206 YsL2e Y51 25¢
e [ESSENTAL | VWM (Ess) | YWMOG(Ese] | YWMISG(Ess) | YWNAOG(Ese) | YWHZOG(Ess) | YWMAAG Es) Y2S6 Ese
_ llonAm | THAUSGOON) | YHMIOG(ON) | YHWISG 0N | YWNROGION) | YWHOG(ON) | YWNQSG(ION) | Yhast oN)
' | 9w 10000 13000 0o | 190 A0 | w0
UL AQUNCSNTAITH= (= 0 0 s i e |
TOTAL POWER Wl & IH 1180 W oM 2 7%
TOTAL CURRENT LA 3 | 5w m 89 | 6k
POWER SOURCE |ViPhiH: 20- 40115
AR FLOW ominl 7791275 878100 | 4 14441510 ! 18411050
HEIGHT M o) 2 Y
OMENSION WOTH | am | @ 5 1062
g DEPTH nm | 19 108 ' 2
3| WEIGHT S 12 ' 1§
G ICONTROLLER TYPE LCD REMOTE CONTROLLER
Q ICONDENSATE DRANSIZE | mn 6, 1 %
z Essontil - SARANET
i [ONAR s SARANET + ANT} MICROBIAL » TITANIJM OXIOE
R Essenta i -
\TREATHENT 1ot AR ] _ NEGATIVE IONS
HRFLON m 1041650 uA80 | a5 T uom | B0 | Sl
£ HEGHT  Jom | ® g 648 ™
JOMENSION [WOTH  fem | G0 [ 55 s
§ IDEPTH | % M ot it
WEIGHT | R 7 | 5 8
| | TYPE , FURE
| T B 5114 | S T
| oS | mo 952138 [ e ] 1588156 ' =5
REFRIGERANTTYPE & CONTROL | R22 {CAPILLARY TUBE (OUTDOOR)

» All specifcations are subjoclect 1o cnange by the manufacturer withou! prior nojoe.
» Allunils are being tested and comply to ARI 210 /240,
» YWM 10G is ordeved based on project basis orly.
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Appendix 2 : Daikin Table ( Must be return with answer booklet )
Date:
Company : MName of person
L Address: in cherge
:blarme of room Flaam area (W) m
i
|Floor ; Room Yolume i Area) m?
Coolin
tems A 3
. coefB [C=AxB coeft |Load@=FXC
; "u?\\'ya“ i
facad :
| tothe 3 '
| outdoor g
| m
| Rool "
| m?’
E . m® N
- Window i3
glass m’ 3
ml
AREA m
| Partition m*
m!
i
|
Ceiling m’
|Floar )
| Outdoor air Invasion of outdoor air Room Yol m’ Area c’orr.m
Pergon Number 1
- Light | Eleotrc ight kw 860 1
| panarstion Fluoreseant light kw 1000 g 1
| MINE RN Elaotrio apparatus kw 860 3 !
e
kw 860 % 1
= 3 &
- equipmen mith
person mith

| btuth 3 kealthr k 5,87

Total cooling load in bruthr

Total coaling load ( kealthr)

oy
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Appendix 3 : Formula:
& Ift = 12inch

L 1lm =328ft

L 1hr =15°

L 1° =60

# R = 1/c or Ax/k where Ax = thickness
AU  =1Ror /SR

e = UA AT

/tsol =tstd‘-(Lstd_Llac)4min/°+Et
2 H =tsol‘12.'00

# sinf =coslcoshcosd+sinlsind

# cos @ =(sin B sinl—sind)/(cos fcos )

Ly =dxy

# cos 0 =cosﬁcosysina + sin f cos a
# Gyp  =dAle ®MP

rd Gp = GNDC’OSQ

' d GR G th P FWg

# Fwg = (I-cos YY)/ 2, wherey = 90— a (a = 0 for horizontal)
# Gd = (C)(Gnp)

# Gt =GD+Gd+GRor Gt=GD+ Gd
L Lgs =120°E

# Bangi= L .= 101°48'E, | = 2°56'N .

# Pulay Pinang = L ,, = 100° 38’E

# Johor Bahru=L j,, = 103°55'E, | = 1° 28'N
# Kuching =1L ,.=110°19°E [ =1°28'N
# Kota Bahru =L ,, = 102° 15’E, | = 7° 48°’N
# Kota Kinabalu = L ,, = 116°05°E, [ = 5° 59'N
# Malacca =1L, =102°18'E

& Q wall = Ux A x CLTD corr

# Q roof = Ux A x CLTD corr

# CLTD corr = (((CLTD + Lm)x 5/9) x K) + (25.5 °C — Ti)+ (To — 29.4 °C)
# Lm = Correction Latitude

7K = Correction of color,black = 1,light color = 0.5

# Ti = Inside temperature

# °Fto°K = multiply by 5/9 ‘
# English to 8.1 unit (U value ) = multiply by 5.678 (W/m’.K)/(Btw/hr f¢.F)

# To = Qutdoor Temperature — (RH x Temperature Range)
# Q cond = Ux A x CLTDcorr

# CLTDcorr = (CLTDx 5/9) + (25.5 °C — Ti)+ (To - 29.4 °C)

# Q sol =AxSCx SHGF x CLF

# Qapp =Ax qappl x CLF

# Q light = A x q light x CLF

# O occ = No.of Occupants x q occ x CLF
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