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2. Duct calculator is allowed to perform duct sizing. 

 
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. The drawings need to be returned with the answer booklet. 

 
6. This question paper consists of ONE (1) section only. Answer ALL questions.  

 
7. Answer all questions in English.  
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INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

Appendixes 1 to 5 show a 5-storey library floor layout. The chiller plant room and cooling 

tower plant are located at the ground floor which is just next to the store, and there is an air 

handling unit (AHU) room on each floor. The air conditioning system installed for the building 

shall be the water-cooled chiller system. The ceiling height of ground floor and 1st floor to 4th 

floor are 15ft and 12 ft, respectively from the floor level, whilst the space above the ceiling is 

limited to 3.5 ft for the ducting and piping installation purposes. 

 

(a) Referring Appendix 1 to 6, estimate  

i. the total supply air (cfm) and return air (cfm) for each area for 1st floor.  

(10 Marks) 

 

ii. the cooling capacity (Btu/hr) for each area for the 1st floor. 

(10 Marks) 

 

 

Question 2 

 

Based on your calculation in Question 1, sketch your proposed ducting layout in a single line 

diagram complete with duct dimensions and air flow rate at each diffusers/grilles for the 1st 

floor for its air conditioning system. 

            (20 Marks) 
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Question 3 

 

(a) Based on your calculation in Question 1, sketch your proposed piping layout 

complete with pipe dimension and water flow rate in a single line diagram for both 

chilled water and condenser water systems for the whole building.  

(10 Marks) 

(b) Show typical connection for  

i. Air handling unit 

(5 Marks) 

ii. Condenser water pump 

            (5 Marks) 

 

 

Question 4 

 

Based on your proposed ducting and piping layout in Question 2 and 3,  

 

(a) Calculate the total external static pressure (“ w.g) for the air conditioning ducting 

system.  

(8 Marks) 

(b) Select the correct AHU model from the catalogue provided based on your calculation 

above. 

(2 Marks) 

(c) Calculate the total head (ft w.g) for the chilled water system. 

(8 Marks) 

(d) Select the correct chilled water pump from the catalogue provided based on your 

calculation above. 

(2 Marks) 
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Question 5 

 

During testing and commissioning of the air handling unit for the library, your technicians 

have collected data for the AHUs installed at the 2nd floor, shown in Appendix 7 and 8 and 

submitted to you as the HVAC engineer. Based on the test report,   

 

(a) fill in the spaces labeled with (a), (b),  (c), (d) and (e). 

            (5 Marks) 

(b) analyse the data and propose the remedy work, if any. 

(15 Marks) 

  

 

 

 

 

END OF QUESTION 
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Appendix 6 
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Appendix 7 

Location :

FAN TEST SHEET

Serial No.

Model No.

F

A Unit Design

N CFM 45,000

RPM (b)

M

O

T

O

R

RPM

D

R

I

V

E

S

T

A

R

T

E

R

-

TECO

415

TEFC Frame No.

Full Load Current

Speed

-

-

(a)

(b)

-

REMARKS:-

32.00Running Current

Output HP

Timer Setting

25 - 40A

5s

25

( c)

(d)

5.5"

38mm

5"

38mm

Fan Pulley Dia.

Fan Shaft Dia.

Motor Pulley Dia.

Bando

V-belt

C35

Test

(e)

Design

Telemechanique

O/Load Setting

No. Of Belt

Manufacturer

Motor Shaft Dia.

O/Load Range

Manufacturer

Type

Belt Size

Autotrans

38A

Type

3

Manufacturer

Type

Serial No

Voltage, V

Speed (e)

Volume

Test

Manufacturer

Type

Size (MM)

-

-
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Appendix 8 
:

45,000 100 X 36 SQFT M/S

VELOCITY PROFILE (facing air flow)

LEFT RIGHT

1 3 4 5 6 7 8

A 8.6 8.6 8.6 8.7 8.5 T

B 8.7 8.6 8.9 8.5 8.6 O

C 8.5 8.7 8.8 8.4 8.4 P

D 8.6 8.5 8.5 8.3 8.5

E 8.4 8.8 8.4 8.2 8.4

F

G

H

I B

J O

K T

L T

M O

M

M/S

REMARKS :

Signature

Performed by :

Checked by :

CFM

TEST VOLUME

8.5

8.8

8.7

8.9

8.6

8.7

8.9

8.5

8.8

DUCT AREA DESIGN VELOCITYDESIGN VOLUMELOCATION

8.6

DUCT SIZE (" X ")

CFM

2

Name

Total Velocity (m/s)

PERCENTAGE

Company

AVERGE VELOCITY

8.9

8.6

8.7

8.5

8.4

 
 


