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Q1 (a) Define the term of heating, ventilating and air-conditioning.
(3 marks)

(b) Figure Q1 (b) shows the basic cycle of the refrigeration system. Explain the process
from point (1) until point (8).
(8 marks)

(c) Disscus the effect of thermal conductivity in heat transfer.
(6 marks)

(d)  Differentiate between natural and mechanical ventilation. Give TWO (2) example
for each categories.
(8 marks)

Q2 (a) A cooling tower is the basic piece of equipment used in a cooling system. Illustrate
and briefly describe the cooling tower working principle.
(5 marks)

(b) Differentiate between all air system, all water system and air-water system.
(9 marks)

(©) Putra Holding Company Limited uses a centralized air conditioning system. It uses
ducting system to deliver and distribute cold air. There are several numbers of
offices and meeting rooms which receive the cold air exceeding the required
capacity of a room.

(1) List TWO (2) reasons of the above problems.

(2 marks)
(i)  Propose THREE (3) solution for these issues. Use aid of diagram to support
your answer.
(9 marks)
Q3 (a)  Explain the purpose of cooling load calculation.
(4 marks)

(b)  The floor plan of a mid-floor classroom in a multi-floor university as shown in
Figure Q3 (b). Calculate the total heat gain by using:
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(1) Rule of thumb. (Refer Appendix 1)
(4 marks)
(11) Calculation. (Refer Appendix 2 and Appendix 3)
(12 marks)

(c) Determine the overall coefficient of heat transmission (U) for a face brick consisting
of 2 inch cement plaster on both side, and 4.5 inch face brick as shown in Figure Q3

(¢). (Refer Appendix 4 and Apppendix 5)
(5 marks)

Q4 (a) Describe TWO (2) importance of Psychrometric chart in HVAC industries.
(4 marks)

(b) Outside air at a 40°F DB temperature and 60% RH is heated to a 90°F DB
temperature. If no humidification equipment is used. Determine:
(Attach Appendix 6 to support your answer)

(1) the RH of the treated air.
(3 marks)
(i1) the heat added per Ib. of air.
(3marks)
(ii1) with same condition as above, if a humidifier is operated to maintain 50% RH.
Calculate the heat added per Ib. of air.
(4 marks)

(c) District cooling system (DCS) is a future-proof system that efficiently cools
buildings through centralized distribution of chilled water.

(i)  With aid of diagram, explain the work principle of DCS.
(5 marks)

(i1) Discuss the relation of DCS and energy efficiency.
(6 marks)

— END OF QUESTIONS —
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COURSE NAME : HEATING, VENTILATING & AIR COURSE CODE : BNB 31203
CONDITIONING SYSTEM
Condenser
Liquid
Line

1.2x15 12x15

1.2x1.5

Expansion \\
Valve @
\\

Discharge
Line
\ Compressor
Suction
Line
Figure Q1 (b)
Adjoining classroom
| ‘ s /] Door :1.2x2.0
| a ¥
! ~
! T
I E—— W B_ =
| =] Specifications of construction
} v ” Building : Five-story building
! N 3 Outside wall : Medium construction
L r o ~ = {(concrete block 150mm t)
] s N — = Window glass : Normal (6mm t) with blind
I — = o idhisr
i . a () Floor : Concrete with linoleum
1 ; - Ceiling : Only concrete
1 Classroom , Lights . Flurescent light (40w 20=800w)
| & 3.0 m Ceiling ' |~ Persons : 15 {(working)
m l 1 - Area : Standard temperature area
| B | = )
P s 2.0 S ] g * %¥ % Adjoined upper and lower rooms are not cooled.
| |
| ¥
|
| Adjoining classroom
All dimensions in meters
unless otherwise specified
Figure Q3 (b)
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Surface emittance €= 0.9

2 inch cement

plaster
Still
Moving air air
7.5 mph
concrete
. (sand/stone aggregate)
Sin
Figure Q2 (a)
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FINAL EXAMINATION
SEMESTER / SESSION  : SEM 12019/2020 PROGRAMME CODE : 3BNB
COURSE NAME : HEATING, VENTILATING & AIR COURSE CODE : BNB 31203
CONDITIONING SYSTEM
COOLING LOAD FORM
NAME OF COSNTRUCTOR: NAME OF PERSON INCHARGE:
ADDRESS: ROOM AREA:
NAME OF ROOM: ROOM VOLUME:
COOLING
ITEMS A(RAE)A Coefficient C= Coefficient Loafl'
B F -
(B) AxB (F) B
m2
WALL FACED e
TO THE .
OUTDOOR AL
mZ
ROOF m2
m2 e o
WINDOW m? 25
GLASS m? £ 3
P O O
m Q
m2
m2
2
PARTITION L
m2
m? a
mZ
CEILING =
FLOOR m2
INVASION OF Room
OUTDOOR AIR Volume £
OUTDOOR . )
AR m ®
Qo
<
PERSON Number 1
Electric Light kW 860 w0 1
LIGHT | Fluorescent £
Light kW 1000 § 1
ELECTRIC APPARATUS kW 860 21 a
LN.G 3/h =
GAS m3/ 1000 S 1
LP.G m3/h | 21700 1
TOTAL COOLING LOAD: Q= Kcal/hr
Btu/hr
*kcal/hr = btu/hr x 3.968
Appendix 2 ar
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FINAL EXAMINATION
SEMESTER / SESSION  : SEM 12019/2020 PROGRAMME CODE : 3BNB
COURSE NAME : HEATING, VENTILATING & AIR COURSE CODE : BNB 31203
CONDITIONING SYSTEM

1.3 Coefficient of cooling load

1.3.1 Wall faced to the outdoor
able 111

Coefficient B {kcaVm?h) |Coefficient E

,
‘ N | €[S [W]NE[SE [swnw] kealm®h deg.)

Sort of wall

Light construction
woodern, mortar) 17137|29|51)128(|34 (43|42

Medium construction Pl
| concrete block) | 19(40(34|56/32 (38|48 | 45
eavy construction ‘
{HgoncreteZOOmmt) 16(34(31(37(29 |34 {4026 3.0
11.3.2 Roof
Table 11-2
Coefficient B|Coefficient £
Sk ok poat (kcalim?h) |tkcalim’h deg |
Light construction No Ceiling 165 3
(slate, mortar or sheet zinc} Ceiling 60 15
Medium construction’ No Ceiling 92 2
{thin concrete insulation) | Ceiling 28 15
Heavy construction No Ceiling 43 1
(thick concrete insulation)| Ceijling 23 T
{Reference)
R T
No ceiling Ceiling No ceiling Ceiling

Appendix 3
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FINAL EXAMINATION
SEMESTER / SESSION  : SEM 12019/2020 PROGRAMME CODE : 3BNB
COURSE NAME : HEATING, VENTILATING & AIR COURSE CODE : BNB 31203
CONDITIONING SYSTEM

11.3.3 Window glass
Table 11-3

Coefficiant B (kcal/m?h} Coefficient €
kealim?h deg.

Sort of glass Shady Sunny window
window | N | £ [ 5 [ w [NE|SE [sw]nw

Normal glass plat: &0
{3 mm thick)

150{590|310]710|440|430|530|540

Normal glass plat
{6 mm thick} 55 |140|540{290|650{400{330{480{490 5.5

Insulation type

g 35 | a0|370|220{440(270}270}340|340

Dual glass 30 | 7o0|z90|170}340[215{210|260260] 2.2
{6 mm thick insidel| .
Glass block 26 | a0[330/130[360[200|190[230}240] 2.5
Note:

In case maore than two windows are provided in different
directions, the coefficient B of the window having the largest value
of AxB only is taken from the column of “Sunny window” and

those of other windows are taken from the column of “Shady
window".

A: Area of window
B: Coefficient 8

11.3.4 Coefficient of blind attached to window

Table 11-4
Sort of blind Coefficient %
Venetian blind attached to inside of the window. 0.7
In case of drawing curtain 0.8~0.7

11.3.5 Partition of the room
{In case adjoind rooms are not cooled)

Table 11-5
- Coefficient B | Coefficient E
Sort of partition [kca”mlh, (kcaum2h deg’:
Glass or wooden plate 13 45. |
Others 8 2.7
Continue Appendix 3
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FINAL EXAMINATION
SEMESTER / SESSION  : SEM 12019/2020 PROGRAMME CODE : 3BNB
COURSE NAME : HEATING, VENTILATING & AIR COURSE CODE : BNB 31203
CONDITIONING SYSTEM

;1.3.6 Ceiling and floor
(In case upper and lower rooms are not cooled)

Table 11-6
[ - Coefficient B | Coefficient E
Sort of ceiling and floor lkcalim?h) | (kcal/im?h deg.)
e
Only concrete 10 3
| Linoleum or carpet placed on 7 2
the floor
Grass mat placed on the 4 3
wooden floor
Floor attached on the ground 0 1
[ﬂgct!y
11.3.7 Invasion of outdoor air
Table 11-7
Coefficient B | Coefficient E
{kcalim?h) [ (kcal/m?h degq.)
Standard 8 0.3
Many entrances are in the
4 i 8X115~2) | 0.3%X{1.5~2)
Two or more walls are faced : : g
to the outdoor.

11.3.8 Area correction for outdoor temperature

Table 11-8
Area (district) Coefficient f
Standard 1.0
Higher temperature area 1.1
Highest temperature area 1.2

11.3.9 Occupants

Table 11-9
- - Coefficient B
Condition of occupants Application {kcal/h - person)
Sitting on the chair Theater, tea room 100
. . Office, hotel, restaurant,
Office working department store . 120
Physical working Factory, dance-hall 200

Continue Appendix 3
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PROGRAMME CODE
COURSE CODE

: 3BNB
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CONFIDENTIAL BNB 31203

FINAL EXAMINATION
SEMESTER / SESSION  : SEM 12019/2020 PROGRAMME CODE : 3BNB
COURSE NAME : HEATING, VENTILATING & AIR COURSE CODE : BNB 31203
CONDITIONING SYSTEM
FORMULA
U=1/ZR
Rx = Ax / Kx

R = Ro + AX1/K1 + AX2/K2 +Ri
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