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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 answert 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 ANY two (2) questions.

6. Answer all questions in ENGLISH ONLY.

THERE ARE 5 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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SECTION A (Total: 60 marks)

INSTRUCTIONS: Answer ALL three (3) questions.
Please use the answer booklet provided.

Question 1

(@) A chain transmission is chosen to run a simple conveyor that run through a large
oven. The temperature of the oven is at approximately 120°C. List 3 critical

conditions that need to be observed in choosing the correct chain for the system.

(15 marks)

(b) Another bohmon type of chain is the silent chéih. Use a -é‘i’fﬁple sketch and describe
2 of its important features.

(5 marks)

Question 2

a) There are many types of gears are used in industrial applications. The arrangement
of the shafts position and geérs are the important issues that related to the types of
gear to be chosen. Explain the use of the following gears that relate to the shaft

.arrangement and position:-

(i) bevel gears

‘ (10 marks)
(i) helical gears

' (10 marks)
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Question 3

(@) Some of belt transmission system, the synchronous belt or ‘timing belt’ is used. List 2

reasons of using this belt in the system.
- (10 marks)

(b)  An area of contact between the belt and pulleys is important to allow the maximum
torque to be transmitted between the pulleys in the system. When a contact area of
single belt is not enough, explain 2 methods to overcome this manner. -

' (10 marks)
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SECTION B (40 marks)

INSTRUCTIONS: Answer only TWO (2) questions.

Please use the answer booklet provided.
Question 4

A fan is belt driven by an electric motor running at 1500 rpm. The pulley diameters for the
fan and motor are 500 and 355mm, respectively. A flat belt has been selected with a width of

100mm, thickness of -3.5mm, coefficient of friction of 0.8, density of 1100.kg/m® and
permissible stress of 11MN/m® The centre distance is 1500mm. Determine the power
capacity of the belt.

i.  Find the arc contact of the pulleys.

(5 marks)
ii. Find maximum permissible stress on the belt. .
(5 marks)
ii.  Find the belt velocity
(5 marks)
iv.  Find.the mass per unit length
(5.marks)
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Question 5

Select a wedge belt and determine the pulley diameters for a reciprocating compressor
driven by a 28kW two-cylinder diesel engine. The engine speed is 1500 rpm and the
compressor speed is 950 rpm. The proposed distances between the engine and compressor '
shaft centers are approximately 1.5 m. The system is expected to be used for less than 10
hours per day

i.  Find the speed ratio

(4 marks)

ii. Find Service Factor (Please use table 8.2 ih the attachment)
’ A (4 marks)
iii.  Find Design Power ' 7
' . ;(4 marks)
iv.  Find belt types (Please use Chart of 8.5 in the attachment)
‘ (4 marks)
v.  Find Pulley diameter of D, (Please use Table 8.4 in the attachment) _
- - .(4 marks)

i
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Question 6

A chain drive is required for a gear pump operating at 400 rpm driven by a 5.5 Kw electric
motor running at 1440 rpm. The centers distance between the motor and pump shafts are
approximately 470mm.

iii.

FMD 11102 MACHINE ELEMENTS

Find the reduction ratio

(5 marks)
Find the number of the driving sprocket (N;)(Please refer to table 8.9 in the
_attachment)
» (5 marks)
Find the number of Driven sprocket (N,)(Please refer to table 8.9 in the attachment)
o (5.marks)
State the application factor f,"("Pleaséi"réfer to table 8.10 in the attachment)
(54marks)

END OF QUESTIONS
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Attachment
. p-d
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Power = (K — ”RV

PDesign = (P) (FSCrvice)

P, rreciea / Belt =(Rated power per belt + Additional power per belt ) (arc correction factor )

P,
Number of belt to used = L desien

corrected

Pselection =(P)(f1 )(fz )

N
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Table 8.2 Service factors

Type of prime mover

siar delte stard
C. shuat wound
it foer or

INgs OF electTest
soft start drives

Dugy (hours per day)
Typas of driven machina <10 10-16 >16 <10 10-16 >1é

10 14 13

sb

i
.
[
-
fw

EFSOTE X

¥ conveyors . .

Medum duty eg agitmtons (vanzble dersity), Howers 1.4 %2 13 14 .
exhzausiers and fars fover 753 KW, cotary comoressors * ..
ad purrps {other than ¢ i1, e &
fozded conveyors, generators, maching foals,
prnting machinery, sewrnid machingry

‘eavy dify, e.g. back machipery bucket elevaiors, 12 1:3 14 14 15 1.6
TeCiDICating Compres 7 purrgs, heavy duty
corngyors, hosts, puenzers, punches, pressas,
quarTy plant, texdie machinery
Extrz heavy duty e g orushers 13 14 15 14 18
Al Feovner Power Transmsesion UK

° .
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‘ 690 840 1000 5000 7000 €000 wedge belts (courtesy of Fenner
RewiMin of faster shaft Drives UK}
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Table 8.5 Power ratings for SPR wedge halz

Speed of Rated power (KW per belt far small pulley pitch diameter {mmy

faster shaft
{rpmj. 140 150 160 172 180 190 20 212 124 236 250 28 315
0 . gt B ST B 2 140 151 142 1.7% i
it} 187 P RS ] 1et 187 24 326 :
300 TEY ENE T 174 40 4 %
A 343 13 4 183 2
. 500 414 158 33 s8¢
- 0 487 535 583 &3t 689
oo 555 &1t (R0 s 287
30 55 636 482 75 EXeS
800 632 684 A7 BB g2
G [ 154 5 893 w75
BG4 738 98 &7 G443 1028
piry 743 83% &M B76 Q65
1100 BiG BS3 - 8¥ 1GR&. 1152
1208 e BEs FEROW4E 113 113
1300 g3t RIT WA e e 131e
1400 a8t QR WBY 118s 12HZ O 138% g
40 903 s 1108 1210 1341 1436 070
1500 S AT 1144 1245 1353 M 3133
500 876 I05C 102 1317 1en 1530 2233
Ao 103 1946 1358 1373 1487 &M 337,
L1800 1065 119G 131F 1437 158 1489 2115
1930 1108 1237 1344 1488 141 tEss 2457
HE 1148 128 W4 543 1468 1818 353
3 TIEE 1336 462 1394 173 W®/7s #.41
X0 1225 1368 1507 fedd 13 19 I3
I35 1261 08 158 W50 186 198 57
| 12438 146 Th92 1234 187 032 805
paSia] 1328 HME 63 1T¥E 1946 0¥ 3
2600 1355 181 AR IR14 195 29 | ~
i TI8E 1847 172 183G 1991 Zise 8% -
it il IR IRFY 1733 e I0IFIIse -
2RBO A 1435 1599 YIRY  190F 2081 1214 -
/00 TTAET UI4AD W08 176 %13 057 1130
300 1290 1463 3G 17ES 1940 2081 7146 TG

Criurtasy of Fermer Poaver Troramission L
i % -

2
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Table 8.6 Addiuorel power incrament per SPB belt

4
Addizional power (kKVY) per belz for spead ratin
Speed of 1.00 1.0z 104 112 1.19 1.27 1.3% 1.58 185 3.3%
faster thaft w@ o o e to w0 w0 e w and
{rpmj 1.01 105 1.1 118 1.26 1.38 157 134 338 aver
106 (P36 S ¢ 14 Gaz ade 204 0 GEr QL7 Gog a0E
piEs I o0g ol G4 a7 405 4% Gi3 SRR @b a7
By G0o Qa2 Go6 Q3¢ Gt oAz Gz Qaz2 G224 025
S00 GO0 am Gy 413 419 Gz G2é a2e G332 034
500 G0 04 Gy HAYS 433 GZB G633 57 g0 243
OO GO0 Q4 iz 330 438 G334 G40 a5 4R .51
iy, .G [ LE 1213 234 43 (37 Gt 052 57 05%
20 G20 e B RE 235 433 41 Gt A4 A5 242
ace GO 318 3 Bis 838 437 (A5 G53 (I A HEL
00 Gon gy 0B a3 42 051 G T OO Q7 077
X0 GG Q7 Gig an a4 G54 G062 Q. oan Q8
160G o - oW [ER a34 Qi GG Gl 074 Gds Qa5
e thEe 3] a8 Q7% a3y am 62 Gy (81 Giag 054
1300 00 ale GZ3 a4 Q56 368 or aBe Q57 13
1300 i) a8 G5 {44 Qe D73 DES Q5 1.5 N 5 8
‘ 140G ) 3060 01c . Gle {48 245 0g 023 104 113 %320
s 1440 GO0 Q1o G28 448 qddd 072 G4 g 115 121
1500 GO0 Qe 39 451 048 G4 G52 11 121 138
160C G0 ot G313 k4 ars GHa 145 119 123 137
1700 GG Q12 034 458 a7s G9% 193 126 137 145
180¢ GO i3 335 841 4 101 1% 134 145 154
1500 Gad i3 337 365 {58 107 125 141 154 143
00 G 4 23% O468 453 133 132 14 1.2 18
AL LI G s 43 g2 ase 1.8 139 1A 1.63 1.5
2300 Goa %6 . 43 a7 1w 124 b 3 1.78 - 1ER
230G Goa até Qak a7 1w 1.3 151 1.3 1.48 157
2400 GOo 017 Q4% Q8 ERY 1.3% 158 178 154 L
2500 G040 018 G4a -0 - 116 141 145 .86 -0 44
2400 G0 Q19 (G54 QES 131 IE 1.72 152 ¢ ¥
2300 C 3OS 0.19. G553 a% 15 152 1.78 199 218 &3
2800 G Qe Gk 455 13 157 1.84 2L 326 138
2880 o0 Q3 56 as7 13 1.60 168 s 201 23 244
2800 oo an Q7 a4%5 134 163 151 B L 234 i48
3000 oon Q3 G55 02 139 168 158 X33 0 242 157
Courtesy of Fennes Power Tarurrésion LK
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Table 8.9 Chain reductian ratioé ag a function of Eﬁe
standard sprockets available ’

Mumber o :
of teeth in Number of teeth in the drive sprocket N, |
the driven : -

sprocketN, 15 17 19 M 23 25

38 453 223 200 180 16d 152
57 380 335 300 271 248 223
f& 507 447 400 362 330 34
95 £33 559 500 452 413 380
114 FE) 670 6DO 543 496 456

Reproduced from Rencld, 1958

Table 8.10 Application factor

Orriver characteristics

. Slight shocks, e.g. IC

Driven machine
characteristics

Smooth running, e.g. electric
motors, IC engines with
hydraulic coupling

engines with more than six
cylinders, electric motors
with frequent starts

Heavy shocks, e.g. IC
engines with less than
six cylinders

Smooth running, g fans,

1

11

13

DUMPS, COMPrESSOrs, Dnting
. madchines, uniformly loaded
COMVeyors
Modermte shodks, e.g concrete 14 15 1.7
mixing rachines, non-unforraly
icaded conveyors, mixers
Heavy shocks, eg planars, 18 - 19 2.1
presses, dnlling ngs

N
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