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INSTRUCTIONS TO CANDIDATES

1. Please read the instrubtions given in the question paper CAREFULLY. . - s
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
question in section A. For section B, answer TWO (2) questions only.

6. Answer all questions in English.
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SECTION A (60 MARKS)
INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

Given is a design condition for standard air conditioning system. Room temperature is '
24°C, evaporating temperature 5°C, ambient temperature 35°C and condensing
temperature 52°C. The compressor is rated at a 40° suction and 125° condensing.

Calculate:

(a) The condenser split.
(2 marks)

(b) Compression ratio.

(3 marks)

(c)-Let say you are attending to a customer complain about the air conditioner. Explain

the procedures to replace a compressor.

(10 marks)

Question 2
Answer the following questions:
(a) List down the sizing parameters for'a cooling coil. Show your sketch drawing. Give
three types of material which are used to make the cooling coil.

(5 marks)

(b) Show your installation of chilled water cooling coil complete with all accessories.

Sketch is required. (10 marks)
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Question 3

Figure Q3: A cross sectional drawing of a distributor.

(a) An example of a distributor as shown in figure Q3. Draw a distributor on an
evaporator. Your sketch drawing must base on the evaporator coil characteristic
which it has 4 rows, 4 circuits and 4 inlet and outlet. (Sketching and labeling for every

part are required).

(10 marks)
(b) Give two (2) functions of the distributor on the evaporator.

(3 marks)
(c) How to improve the flow of refrigerant in the distributor.

(2 marks)

Question 4

(a) Explain in detail the function and working principles of thermostatic expansion valve
(TXV) in a refrigeration 'system. State the formula for sub cool and superheat.

(10 marks)

(b) Explain briefly the importance of performance data of a product from manufacturer.

(5 marks)

FRD 30103 SELECTION AND INSTALLATION OF RAC COMPONENTS 2




JANUARY 2011 CONFIDENTIAL

K

SECTION B (40 MARKS)

INSTRUCTION: Answer only TWO questions

Please use the answer booklet provided.

Question 5

A cold store Has a refrigeration load of 145000 Btu/h with air on to the cooler at -20°F
and evaporating R-22 at -32°F. Four fins per inch are required. The anticipated
frosting is very heavy due to a high service load; electric defrost is required. The
store is 100 ft long X 40 ft wide X 20 ft high. Referring to Figure Q5.1 and Q5.2,

answer the following:

(a) Find a correction factor. ; (5 marks)
(b) Calculate total cooling capacity. (10 marks)
(c) Select a suitable model of cooler. (5 marks)
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Figure Q5.1: Duty capacity correction factor
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Table 211  Capaclities for tioor mounted coolers, 4 fins/inch {spacing 6.4 mm} (Searle)
' Capacddy” Coil data
< Nominal
Made! Size air Total
Biuin v kcavh valume sucfacs
Approx.
inl. caleig,
Yoo, charge
10°F ID £'CTD B°C TOM 6°C ¥¢ &'C TOM (] ms ” m* dm?’ AQ
64 3 300 16.57 19.25 14500 16 600 1389 129 42.5 -]
FLC 12 :23 64 600 20.48 24.08 17600 20700 32800 6.04 1852 72 56.7 20
104 74600 28.62 28.06 20309 24 100 2315 215 709 2%
B4 TOBOD 22.49 25.63 18300 22000 1910 177 5B.8 21
FLC 19 ;23 86 100 27.26 32.37 23400 ¥ EOD 16 404, 7.74 2548 237 8.0 28
104 99702 31.55 37.48 27100 32200 3133 206 47.8 35
64 107 200 33,92 338.70 25200 33300 2905 270 859 kA
FLC 16 B84 130702 41.26 49.78 35600 42800 24 6C0 11.61 3873 360 114.6 a)
104 154 000 48.75 £8.95 41500 50 700 4842 450 143.2 51
64 140 400 44.44 4$.99 23200 43 000 3698 KETY 109.4 30
FLC 18 B84 171100 54.15 B2.20 45600 53600 33 &0 15.86 4030 459 1458 S52
104 203600 £4.43 7802 £5400 65400 6162 573 182.3 66
a4 143 300 58.02 66,58 49900 57 200 4436 412 126.0 46
FLC 20 a3 223600 70,78 B4.44 60300 72600 43000 2265 5914 549 168.0 62
104 283600 83.43 98.6% 71700 24300 7392 687 210.0 7
€4 215600 B8.26 T97E 58702 68620 5702 539 162.0 59
FLC 22 84 262800 82.18 93.74 T180¢ BS8C0 50 40D 23.79 7603 708 216.0 79
104 1149 AR 4y 13218 RERIIS0Y "L? AN Gl g ZFN A ey
Table 211 (continued)
Fan angd mowr specilicstion Electeic delcost
Mowes | Size Air ELT and
Giamuoter throw 380-3-506 ELy EL2 ELZ
: APProx,
No. HNoisa Mozor Power Drain ey
of 1 fgvel siza inpu? FLC sc Coit pan Coit | weighr}
faas in 2INTL ipm 1 g c8iA) £153 W A A KW KW K kg
B4 50 7
. i 8.0
FLC 12 B4 2 24 608 1448 02 31 70 1.5 1.9 2.3 12 B.O 4.0 n.o- gg;
121 1.0 140 551
e L, e 1.0 14.0 5
FLC 14| 24 2 24 606 1440 135 41 72 2.5 28 5.7 20 14.0 4.0 17.0 égi
] s - 8 5 ¥
{1 17.0 23.0 644
oo 16.7 213 825
-1 - e s % 7 a
FLC16 ;gj 3 24 £08 1440 125 al T4 25 .8 £y 30 213 6a 25.9 886
e 25.8 35.0 046
’ 213 25.9 $58
G 2 2 B g "
FLGOB ‘3: 2 ae 782 1450 210 64 8 iz 6.5 9.0 52 254 6.1 35.0 1035
L 35.0 48.8 1119

“T0 Is o temperature liforance batwean the anlerin
CTOM is the temparalure d

1 The weighls

of g air and the saturated suction lemporaturs &t i outlet of tho toolar,
illerence between tho mesn of entering and teaving air and Wie saturaled suction lemparatura at the outlal of tha coolar.

slatad are for ynits with CulAl coilg Inctuding tha Seerly cowl, and can vary depandent on typa of daisoat.

Figure Q5.2: Capacities for floor mounted cooler
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Question 6

Select a suitable model of a thermal static expansion valve (TXV) for the following
application. Refer to information given, table Q6.1 and Q6.2, show the formula,

calculation and selection.

Refrigerant = R22

Required valve connection = solder, angleway.

Evaporator capacity Qe = 9kW

Evaporating temperature, Te =-10°C (= Pe = 3.6 bar)
Condensing temperature, Tc = 36°C (= Pc = 13.9 bar)
Evaporator with six sections.

Size and length of liquid line, diameter ¥ inch, Length = 25 m.

Since the evaporator is placed 6 m higher than the receiver, h = 6 m.
GIVEN:

1) Pressure drop Ap1 in the liquid line. For example: Ap1=0.1 bar

2) The assumed pressure drop, p2, in filter drier,sight glass, manual shut-off
valve and pipe bends: Ap2 = 0.2 bar.

3) Find Ap3, in the vertical liquid line.

4) Pressure drop Ap4 in the liquid distributor: Ap4 =0.5 bar

9) Pressure drop Ap5 in the distributor tubes: Ap5 = 0.5 bar

You are asked to answer the following questions:

a) Find pressure drop p3.

- (Rmarks). ..
b) Total pressure drop across expansion valve
(5 marks)
c) Calculate capacity of TXV
(8 rarks)
d) Select a suitable model of TXV.
(5 marks)
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) Stabic pressure drogp, Apa bar
Refrig- - =1 height difference B
ezt botvweesrn evaporator and secaivers
& Ty T2 vy 18 e | 24 m 3O

R 22 G.7 1 _4 ] =S § 2.8 3.5
R 134 o.F 1.4 2% 2.8 3.6
IR 2O .6 1.3 1.9 2.5 2.2
= SO7 a6 1.3 3.9 P a2

Table Q6.1: Pressure drop

Orifice Pressure drop across vaive Ap bar
Valve iype RO. f
,,,,, 2 s 1l e 1 a Laefsol1al s
Evaporating temperature —10°C
TX 2§TEX 2-0.16 ax 0.37 0471 053f 057 0606} 063 0.64] 084
TX2/TEX 2-0.3 00 0.7¢ 0.96 1.1 12 12 1.3 13 1.3
TX 2fTEX 2-0.7 01 1.6 2.0 23 25 26 27 2.8 28
TX2/TEX 2-1.0 374 2.2 2.9 3.3 36 3.8 4.0 4.1 4.1
TX2TEX 2-1.5 a3 38 5.7 5.9 6.4 8.8 7.1 73 7.3
TX Z2ITEX 2-2.2 04 58 7.6 87 8.5 10.1 10.6 10.8 } 108
TX 2/TEX 2-3.0 05 74 9.8 1.0 12.0 12.8 13.3 136 § 138
TXUTEX 245 08 g.1 118 13.5 14.7 15.6 16.2 18.6 { 16.8

Table Q6.2: TXV selection table
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Question 7

Refer to figure Q7.1 and Q7.2. Select an Air Handling Unit model and size (length, width

and height) for the following application:

(20 marks)
Given:
1) Application = general office
2) Cooling Capacity =32 kW
3)K =25 mm casing thickness

4) Section of equipment = High velocity filter, Low velocity filter, Access panel, Coil and

Fan.
5) Equipment type = Horizontal unit.
1) External AHU Length = {Section Length - K) mm
K = 110mm tor 26mm c¢asing thickness

160mm for SOmm casing thickness
210mm for 75mm casing thicknass

2) Extermal AHU Widih = (Unit Width + K} mim

-~

3} For Hovizontal Unit, Externat AHU Height = (HH + K + 100™) mm
For Varlicat Unit, External AHU Height = (HY « 2K + 100%) mm

“100mm is for unt base

If the Extarnal AHU Length is > 1900mm, section will be spfit into several casing far shipping purposes,

4)
et = e @F——»M—E-—vlq—o C > B e —- A >
[~ 71
- , . T
~ ) ]
™ —— c - TTToE - HH
3 = g /
s . .-
. g
ry
HYV
h. 28

Figure Q7.1: Unit configuration

END OF QUESTION
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Dimension
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Figure Q7. 2: Dimension of units

FRD 30103 SELECTION AND INSTALLATION OF RAC COMPONENTS




