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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,

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

6. Answer all quastions in English,

7. Periodic Table is Appended (RETURNABLE)

THERE ARE 6 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions,
Please use the anawer booklet provided.

Question 1

(a) Deflne what Is a refrigerant and 5§ good properties of refrigerant.

(b) Explain about o0zone depletion potential process

(¢) Qive 5 effects of ODP In Air-Coditioning Industries.

Question 2

(8)  What Is recovery, recycle and reclaim of refrigerant

(b) Explain procedure to do pump-down process

(c) List 5 safety procedure during air-condltloning work

CONFIDENTIAL

(6 marks)

(6 marks)

(8 marks)

(6 marks)

(7 marks)

(3 marks)
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(d) (NOTE: rewrite the below table and your answers In the answer sheet)

Table: Q2 d); Several types of Refrigerants Specification and application

Refrigerant Cylinder Application Lubricants Compressor | Refrigeration
Color code | (Large / Domestic/ | (Alkabenzine type Classification
Automoabile / /Mineral Qil or | (eentrigugal/ | (CFC,HCFC
Frozen food ) POE) Regipracating or HFC)
/ Rotary /
Seroll)
R22
R123
R410A
R717
(10 marks)

(e) Fillin the Safety Group below (A1,A2,A3,B1,B2,B3):

(NOTE: rewrlte the below table and your answers In the answer sheet)
Table: Q2 e): Safety group of Refrigerants Specification

Lower Toxicity | Higher Toxicity

Higher
Flammability

Lower
Flammability

No Flame
Propagation

(8 marks)
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Question 3

a) A heat pump that operates on the ideal vapor-compression cycle with refrigerant-134a is used to
heat a house and maintain it at 24 C by using underground water at 10 C as the heat source. Select
reasonable pressures for the evaporator and the condenser, and explain why you chose those
values,

(5 marks)

b) A refrigerator that operates on the ideal vapor-compression cycle with refrigerant-134a is to
maintain the refrigerated space at -10 C while rejecting heat to the environment at 25 C. Select
reasonable pressures for the evaporator and the condenser, and explain why you chose those
values.

(5 marks)
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SECTION B (Total: 40 marks)
INSTRUCTION: Answer TWO(2) questions only.

Question 4

Refer to Figure Q4.

(a)

()

What is the problem might be happening due to these arrangement. Explain your
answer.
(5 marks)

Fresh Air Intake

ling T
Cooling Tewer Exhaust Air

Figure Q4(a): HVAC system in Building

Explain Bleed-off, Addition of Acid and pH adjustment methods of scale control in
condenser water piping system? Explain your answer.
(10 marks)

Is scale control required in chilled water piping system?
Explain your answer
(5 marks)
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Question §

Refer to Appendices attached.
Given:
A once-thru condenser;

Methyl orange alkalinity .= 110pm as CaCO0,
Calcium hardness = 85 ppm as CaCO,
Total solids = 250 ppm

pH = 8.0

115°F

(Note: Plot and detach related chart and attached to your answer sheet)

Condensing water temperature

(a) Calculate the Langelier Saturation Index (l,)

(5marks)
(b) Calculate the Scaling tendency and state the tendency of water

(5 marks)
(c) Calculate the Ryznar Stability Index and state the tendency of water

(5marks)
(d) Explain corrosion control of water problems in HVAC water treatment

(5 marks)
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Question 6

Refer to Appendices attached.
Given:
A once-thru condenser:

Methyl orange alkalinity = 80pm as CaCO0,
Calcium hardness = 85 ppm as CaCQ,
Total solids = 250 ppm

pH = 7.5

Condensing water temperature 110°F

Determine the:

(a) Calculate the Langelier Saturation Index (l,)

(5marks)
(b) Calculate the Scaling tendency and state the tendency of water
(5 marks)
()] Calculate the Ryznar Stability Index and state the tendency of water
(5 marks)
(d) Explain 3 effect of corrosion in air-conditioning system.
(5 marks)

END OF QUESTION



MAY 20614 CONFIDENTIAL

APPENDICE



MAY 2014

CONFIDENTIAL
_ APPENDIX1
600 = :
.' ~= ; .-h.-"\.q ~;. BT .. = .
—— e ——— )
ID4: v r_z HO : uso- 99 212

Tr.up'enmruas () o

e NOTE pH values ac';:pproximately 73 F.

Chart 1: Solublllty as ppm CaCo; vs. Temperature (°F)

Table 1: Prediction of Water Characteristics by Langelier Saturation Index

LANGELIER SATURATION
T VINDEX

isN DENCY . Bi WATER ¥

+2.0

scale-forming,’ und for ,pradical

e -r-purpo!-l noncorroslve p !

.. slighfly corrotw- und ’?F}'w
forming EUa _

Table 2: Prediction of Water Characteristics by Ryznar Saturation Index

RYZNAR STABILITY INDEX

YENDENCY OF WATER

4.0-5.0 heavy scale
50-6.0 light scale
6.0-7.0 - - Iiﬂh;scol..or corrosian
7.0-7.5 corroslon significant
' 7.5-9.0 heavy corrosion

" 9.0 and higher

corrosion Intoloroble B
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Appendix 2
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Chart 2: Langelier Saturation Index
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Appandix 3
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Chart 4: Bleed-off Required to prevent scale formation (100 Ton system)
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