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ARAHAN KEPADA CALON:-

Sila pastikan kertas peperiksaan ini mengandungi SEMBILAN (9) muka surat beserta
Lampiran (6 muka surat) bercetak dan ENAM (6) soalan sebelum anda memulakan
- peperiksaan ini.

Jawab LIMA (5) soalan.

Agihan markah diberikan di sudut sebelah kanan soalan berkenaan.

Semua soalan hendaklah dijawab dalam Bahasa Malaysia.
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Proses isoterma (1—2) bagi gas sempurna diberi mengikut hukum

(pv=malar). Tunjukkan kerja terlaku oleh gas adalah

An isothermal process (1-2) for an ideal gas is given by the law

(pv= constant). Show that the work done by the gas is

W =RT In 2
P

2
di sini R = pemalar gas

gas constant

P = tekanan
pressure

T = suhu
temperature

v = isipadu tentu
specific volume

(40 markah)

Udara dengan jisim 6kg mengembang secara boleh-balik daripada
tekanan 13bar kepada 1.3bar mengikut hukum pv'?= malar. Jika isipadu

udara pada keadaan awal ialah 0.1m?, tentukan:

Air with a mass of 6kg expands reversibly from a pressure of 13bar to

1.3bar using the law of pv"?= constant. If the initial volume of air is 0.1m”’,

determine:
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(i) kerja terlaku
work done

(i) pemindahan haba
heat transfer
(60 markah)

Dengan menggunakan hukum pertama termodinamik bagi sistem tertutup
(abaikan perubahan tenaga kinetik dan tenaga keupayaan), terbitkan
perhubungan;

Using the first law of thermodynamics for a closed system (neglect the
changes in the kinetic and potential energies), derive the relation:

Tds= dh - vdp
Di sini T= suhu, s= entropi, h= entalpi, v= isipadu tentu dan p= tekanan

where T= temperature, s= entropy, h= enthalpy, v= specific volume and

p= pressure

(40 markah)

Pemanas air suapan beroperasi pada keadaan mantap mempunyai dua
salur masuk dan satu salur keluar. Pada salur masuk yang pertama, wap
masuk pada tekanan p,= 700kPa, T= 200°C dengan kadar aliran jisim
40kg/s. Di salur masuk kedua, air cecair pada tekanan p,= 700kPa, T, =
40°C masuk dengan keluasan A= 25cm?. Cecair tepu pada tekanan ps;=
700kPa keluar dengan kadar dimana isipadu 0.06m%s. Tentukan kadar
aliran jisim di salur masuk kedua dan salur keluar, dan kirakan halaju di

salur-masuk kedua.
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A feed water heater operating at steady state has two inlets and one exit.
At the first inlet, water vapor enters at p,= 700kPa, T,= 200°C with a
mass flow rate of 40kg/s. At the second inlet, liquid water at p,= 700kPa,
T, = 40°C enters through an area of A= 25cm’. Saturated liquid at p;=
700kPa exits with a volumetric flow rate 0.06m%s. Determine the mass
flow rate at the second inlet and at the exit, and the velocity at the second
inlet.

(60 markah)

Sebuah enjin mempunyai kecekapan 100%. Terangkan samada enjin
tersebut melanggar hukum pertama termodinamik dan hukum kedua
termodinamik. Nyatakan hukum kedua termodinamik berdasarkan

ungkapan Clausius.

An engine has an efficiency of 100%. Explain whether or not it violates
the first law and the second law of thermodynamics. State the second law

of thermodynamics as expressed by Clausius.
(30 markah)

Wap memasuki sebuah turbin dengan tekanan 30bar, suhu 400°C, dan
halaju 160m/s. Wap tepu pada 100°C keluar dengan halaju 100m/s. Pada
keadaan mantap, turbin menghasilkan kerja bersamaan 540kW setelah
wap mengalir melalui turbin. Haba terpindah daripada turbin ke
persekitaran adalah 10kW. Abaikan tenaga keupayaan dan

Steam enters a turbine with a pressure of 30bar, a temperature 400,
and a velocity of 160m/s. Saturated vapor at 100 C exits with a velocity of
100m/s. At steady state, the turbine develops work equal to 540kW of
steam flowing through the turbine. Heat transfer from the turbine to its
surroundings is 10kW. Neglect the potential energy and
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(i) tentukan kadak aliran jisim wap
determine the mass flow rate of steam

(i) tunjukkan proses adalah tak boleh balik
show that the process is irreversible

(iii) kirakan perubahan entropi

calculate the change of entropy
(70 markah)

4, [a] Kebuk A dan B mengandungi air masing-masing pada tekanan 275kPa
dan 140kPa seperti yang ditunjukkan dalam Rajah S4[a). Apakah
pesongan raksa di dalam tolok perbezaan.

Vessels A and B contain water pressure of 275kPa and 140kPa
respectively as shown in Figure Q4[a]. What is the deflection of the
mercury in the differential gauge?

Water

N
)

4.875
T m

%3.05 m
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Merciry
Rajah S4{a]
Figure Q4/[a]

(30 markah)
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Tongkang seperti yang ditunjukkan dalam Rajah S4[b] dibebankan
supaya pusat graviti tongkang dan beban pada paras permukaan air.
Adakah tongkang itu stabil?

The barge shown in Figure Q4[b] is loaded such that the center of gravity
of the barge and the load is at the waterline. Is the barge stable?

water

il

8m

Rajah S4[b]
Figure Q4[b]

(30 markah)
Pelumba seretan meletakkan kole di atas sebuah dulang mengufuk
sedangkan dia memecut pada kadar 7m/s® seperti yang ditunjukkan

dalam Rajah S4[c]. Kole mempunyai kedalaman 10cm dan bergaris pusat
6¢cm dan mengandungi kopi kedalaman 7cm pada keadaan rehat.

A drag racer rests her coffee mug on a horizontal tray while she
accelerates at 7m/s® as shown in Figure Q4[c]. The mug is 10cm deep
and 6cm in diameter and contains coffee 7cm deep at rest.

(i) Anggapkan pecutan jasad tegar bagi kopi, tentukan samada kopi
tertumpah keluar daripada kole.

.. Assuming rigid body acceleration of the coffee, determine whether
it will spill out the mug.
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(i) Kirakan ‘tekanan tolok pada bucu di titik A jika ketumpatan kopi
ialah 1010kg/m?.

Calculate the gauge pressure in the corner at point A if the density
of coffee is 1010kg/m”.

Rajah S4[c]
Figure Q4[c]

(40 markah)

Terangkan dengan bantuan gambarajah yang kemas, susunan sebuah
meter venturi dan terangkan tujuan kegunaan setiap susunan.

Describe, with the help of a neat diagram, the arrangement of a venturi

meter and explain its mode of operation.
' (30 markah)

Terbitkan persamaan Bernoulli bagi aliran bendalir tak boleh mampat

tanpa geseran berdasarkan keabadian momentum.

Derive Bernoulli’s equation for the flow of an incompressible frictionless

fluid from the conservation of momentum.
(30 markah)

.. 8-
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Sebuah sifon mempunyai lubang bergaris pusat 75mm dan terdiri
daripada paip lengkok dengan lengkokan 1.8m di atas aras air meluah ke
atmosfera pada aras 3.6m dibawah paras air (Rajah S5[c]). Tentukan
halaju, luahan dan tekanan mutlak dilengkokan jika tekanan atmosfera
adalah bersamaan 10m air. Abaikan kehilangan disebabkan geseran.

A siphon has a uniform circular bore of 75mm diameter and consists of a
bent pipe with its crest 1.8m above water level discharging into the
atmosphere at a level 3.6m below water level (Figure Q5[c]). Find the
velocity, the discharge and the absolute pressure at crest level if the
atmospheric pressure is equivalent to 10m of water. Neglect losses due

. B -
A '(\; a:l.Sm

b=3.6m

to friction.

C
Vv

Rajah S5]c]
Figure Q5[c]
' (40 markah)

Bezakan perkara-perkara berikut dengan memberikan contoh:
Differentiate the following with examples:
(i) Aliran mampat dan aliran tak mampat

Compressible and incompressible flows

(i) Bendalir Newton dan bukan Newton
Newtonian and non-Newtonian fluids

(iii) Aliran mantap dan tak mantap

Steady and unsteady flow
...9/-
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(iv)  Aliran lamina dan gelora
Laminar and turbulent flow
(30 markah)

Apakah kehilangan geseran dan kehilangan kecil di dalam paip?
Berdasarkan apakah faktor geseran bergantung bagi ‘paip licin’? Berikan
contoh-contoh paip licin.

What are friction and minor losses in pipes? On what does friction facfor
depend for ‘smooth pipes’? Give examples of such pipes.
(20 markah)

Minyak akan dipindahkan daripada tangki dibahagian atas ke tangki
dibahagian bawah pada kadar 0.03m%¥s seperti yang ditunjukkan dalam
Rajah S6[c]. Tentukan aras H bagi tangki-tangki tersebut. (Ambil
ketumpatan minyak sebagai 980kg/m*® dan kelikatan dinamik sebagai
0.02Ns/m?)

The oil will be transported from the upper reservoir to the lower reservoir
at a rate of 0.03m°/s as shown in Figure Q6[c]. Determine the difference
in elevation H of the reservoirs. (Take the oil density as 980kg/m® and

dynamic viscosity as 0.02Ns/m?)

Screwed
globe valve
(fully open)

¢ 20m

Screwed /

elbows 10-cm dia.
wrought iron pipe

Rajah S6[c]

Figure Q6[c] :
(50 markah)
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Sec. 7.6 / Turbulent Flow in a Pipe 305
TABLE 7.2 Nominal Loss Coefficients K (Turbulent Flow)?
Type of fitting Screwed Flanged
Diameter 1in. 2in. 4 in. 2in. 4in. 8in.
Globe valve (fully open) 8.2 6.9 5.7 8.5 6.0 5.8
(half open) 20 17 14 21 15 14
{one-quarter open) 57 48 .40 60 42 41
Angle valve (fully open) 4.7 2.0 1.0 2.4 2.0 2.0
Swing check valve (fully open) 2.9 2.1 2.0 2.0 2.0 2.0
Gate valve (fully open) 0.24 0.16 0.11 0.35 0.16 0.07
Return bend 15 .95 .64 0.35 0.30 0.25
Tee {branch) 1.8 1.4 1.1 0.80 0.64 0.58
Tee (line) 0.9 0.9 0.9 0.19 0.14 0.10
Standard elbow 1.5 0.95 0.64 0.39 0.30 0.26
Long sweep elbow 0.72 0.41 0.23 0.30 0.19 0.15
45° elbow 0.32 0.30 0.29
Square-edged entrance 0.5
Reentrant entrance 0.8
Well-rounded entrance 0.03
Pipe exit 1.0
Area ratio )
Sudden contraction® 2:1 0.256
pr 5:1 0.41
10:1 0.46
Area ratio A/A,
Orifice plate 1.5:1 0.85
2:1 3.4
4:1 29
= 6:1 2 78(1‘— -0 6)
Ay
A 2
Sudden enlargement® (1 - z‘-)
2

90° miter bend (without vanes)

{with vanes)

General contraction

11

0.2
(30° included angle) 0.02
(70° included angle) 0.07

*Values for other geometries can be found in Technical Paper 410, The Crane Company, 1957.

®Based on exit velocity V,.
Based on entrance velocity V.

N
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Table A.5 Saturated water - Pressure table

' ; - 3

Saturated water - Temperature table (Concluded)
Spetlfi: wiume, Intermal anergy, Enthalpy, En

S st . = e m‘;"’{(

' at, sat st S -
Temp., * press.,  fiquid,  Sat, liquid " i ol o
e e o iy ”’q , 5::9 ::pur. Lnfmd. :::p.. \':por. :quid. fvap-. :-pcr.
200 15538 e
M L oooup oaarss Gog5 17447 25953 85245 1407 21932 23309 41014 64323
20 13082 00011 gunnsy STA6 S 2995 e7506 19210 21960 25780 souys Cors
205 2100 ogoite goml BSS) 17039 28905 89776 13007 27985 2420 Semre Cond
20 2318 000110 gonnry I8 16829 201 062 19189 28005 raste samyy Lo
25 258 0%0110s ooy L0866 26024 sa3se 18585 7021 26178 ey Li
20 2795 oooi0g gorly SSS73 1606 6033 6678 8IS 78033 25639 3aney boo:
25 3060 0oolols oy M 16172 26033 9012 18138 28040 26099 3egey ¢
20 334 0001s ooy LXBE9 I1S2 041 10362 17905 28042 26558 3500y e
%5 358 000lasg oene 103321 15708 26040 103732 17665 28038 27005 sies. Chi
20 3573 0ooiss) ey BSTL IST 2034 106123 17417 28030 21472 ssnes Ciaey
35 4319 001 oao 108039 1520 26024 108535 17162 28015 2750 soems Lo
R ;:wa 15967 26009 110973 16898 27995 28383 3.1992 6.0375
255 508 0ol oyice 1283 L0S 25990 113437 16625 27969 Zaass 3rigr cosrs
0 549 oonas gorn 274 1433 25966 115028 16344 27958 29954 s0ses +onns
U5 582 ooory geas W73 MI63 25037 L84S 16052 27807 29731 yesss soned
20 a1 ooolamy oy 10225 LS 25902 121007 15749 27850 30208 sarey -k
By ouz oz ogan gzsgzg 18587 25861 123699 15436 27756 30668 27903 58571
20 T4 000l ooy 230 13284 28814 126231 15110 27733 34130 3070 Sond
25 75 ool gery DBSZ 1SN1 25760 1307 1171 21662 31594 ainyy wonsy
00 . 8551 Oooles gomey 152 1647 5699 163 lu4Ls 21581 3206 saery sy
05 9202 00014 poieery 20 IBLO 230 1340 LIS 2480 328 saeny sy
U 935 0o0lee pers 1353 11959 2552 13124 13664 271387 33010 asns pes
0 1057 Cooleny ooros0 LTL NS 25464 W03 13260 27213 33098 sy Lo
2 U2 Ol gol] MISS 1121 2538 1610 12835 27148 3398 sossy Lo
o e oo 0.012998: MUS 10803 25255 14615 12386 27001 34430 20882 5509
U0 1SS 0001638 gors INS3 97 MBI 16253 - 11405 26659 35507 ey s
B0 1653 00010 eory 15703 B3 2665 15542 1075 26220 36594 176y oo
W 865 000las gonsld 16419 TIGS 2414 16705 8934 25639 1M 1evee vo)
Do e oo osoes ;gfs g;f.sa L5 1605 7203 24810 39147 11319 50506
VAU 2200 00t ol L0 IS 2085 18305 W16 2321 41106 0hs sen

-0 20296 20933

0 20993 44298 o 4.4298

PkPa

Specific volume;
mAg

Inbernal energy, - Entropy,

Enthalpy,
kikg kiikg g -K

Sat.  Sat, Sat.
Press,  temp,,

liguid,  vaper,

Tt % v

Sat st st Sat.  San Sat.
liquid, Evap, wapor, liquid, Evep, wepxr, liquid, Evap., vapor,
Uy U . 1) N h’, h, £ Se S

0.6113
10
15
20
25
3.0
40
50
15
10
15
20
25
30
40
50
5

0.01 0.001000 206.14
£.58 0001000 129,21
13.03 0.001001 87.98
17.50 0.001001 67.00
2108 0001002 54.28
2408 0001003 4567
2896 0.001004 34.80
3288 0001005 2819
40.29 0001008 15.24
45.81 0001010 14.67
5397 0.001014 10,02
€0.06 0001017 7.649
6457 0001020 6.204
6910 0001022 5.229
7587 0001027 3933
8133 0.001030 3.240
8178 0.001037 2217

0.00 23753 23753 0.01 25013 25014 0.0000 9.1562 9.1562
29.30 23557 23850 29.30 2484.9 25142 0.1059 B.8697 85756
5471 23386 23933 5471 2470.6 25253 0.1957 B.6322 8.8279
7348 23260 2399.5 7348 24600 2533.5 0.2607 B.4629 87237
8848 23159 24044 8349 24516 25400 0.3120 83311 8.6432
10104 2307.5 24085 101.05 24445 25455 0.3545 82231 85776
12145 22937 24152 12146 24329 28544 04226 B8.0520 84746
13781 22827 24205 137.82 2423.7 2561.5 0.4764 7.9187 8.3951
168.78 22617 24305 15879 24060 26748 0.5764 7.6750 8.2515
191.82 22461 24379 191.83 23928 25847 0.6483 7.5009 8.1502
22592 22228 24487 22594 23731 2598.1 0.7549 7.2536 8.0085
25138 22054 2486.7 25140 23583 2609.7 0.8320 7.0766 7.9085
27190 21912 24631 271.93 234563 2618.2 0.8931 6.9383 7.8314
28920 2179.2 24684 289.23 23361 26253 09439 68247 7.7686
317.53 21595 24770 317.58 2319.2 26368 1.0259 6.6441 7.6700
34044 21434 24839 34049 23054 26459 1.0910 6,5029 7.5939
38431 21124 24967 384.39 22786 2663.0 1.2130 6.2434 7.4564.

Prass.,
MPa

0.100
0125
0.150
0.175
0.200
0.225
0.250
0.275

0.325
0.350
0.375
040
045
0.50
0.55
0.60
0.65
6,70
0.75
0.80
0.85
0.50
0.95
100
110
120
130

- 13355 0.001073

- 147.93 0001088

1.6840
13749
11593
1.0036
0.8357
0.7933
0.7187
0.6573
0.6058
0.5620
0.5243
0.4914
04625
0.4140
0.3749
0.3427
03157
0.2927
0.2729
0.2556
0.2404
0.2270
02150
0.2042

9963 0001043
10599 0.001048
11137 0001053
11606 0.001057
12023 0.001061
12400 0001064
12.44 0001067 _
13060 0001070

13630 0.001075
13388 0.001079
14132 0.001081
14363 0.001084

151.86 0.001093
155,48 0.001097
158.85 0.001101
16201 0.001104
164.97 0.001108
167,78 0.001112
‘17043 0.001115
17296 0.001118
17538 0.001121
177.69 0001124
17991 0.001127
184.09 0.001133
187.5¢ 0.001139
191.64 0.001144

41736 20887 25061 41746 22580 26755 13026 6.0568 7.3534
44419 20693 25135 444.32 22410 26854 1.3740 55104 7.2844
466.94 20527 25197 467.11 22265 2693.6 14336 57897 7.2233
486,80 20381 25249 48699 2213.6 27006 14849 56868 2.1717
50449 20250 25295 50470 22019 2706.7 15301 55970 7.1271
52047 20131 25336 520.72. 21913 27121 1.5706 55173 7.0878
53510 20021 25372 53537 21815 27169 1.6072 54455 7.0527
54859 19919 25405 548.89 21724 27213 16408 5.3801 7.0209

56115 15824 25436 56147 21638 27253 1.6718 53201 6.9919 -

67290 19735 25464 57325 21558 27290 17005 5.2646 6.9652
583,95 19650 25489 58433 21481 27324 1.7275 52130 6.9405
§94.40 19569 25513 594.8] 2140.8 27356 1.7528 5.1647 63175
60431 19493 25536 604.74 2133.8 27386 1.7766 51193 6.8959
622,77 19349 25576 62325 21207 27439 18207 50359 6.8565
639.68 19216 2561.2 64023 21085 27487 1.8507 4.9606 6.8213
65632 1909.2 25845 68593 2097.0 2753.0 1.8973 4.8920 6.7893
669.90 1897.5 25674 670.56 20863 27568 19312 48288 6.7600
683.56 18865 2570.1 68428 20760 27603 1.9627 4.7703 6.7331
696,44 18761 25725 697.22 20863 27635 1.9922 4.7158 6.7080
708.64 18661 2574.7 70947 2057.0 27564 2.0200 4.6647 6.6847
720.22 18566 25768 721.11 20480 2769.1 2.0462 4.6166 6.6628
73127 18474 25787 73222 20394 27716 20710 45711 6.6421
741.83 18386 2580.5 742.83 20311 2773.9 2.0946 4.5280 6.6226
75195 1830.2 25821 753.02 2023.1 27761 2.1172 4.4869 6.6041

0.19444 761.68 '1822.0 25836 762.8! 20153 2778.]1 21387 4.4478 6.5865
0.17753 780.09 18053 25864 78134 20004 28717 21792 43744 6.5536
016333 797.23 17915 2588.8 798,65 19862 2784.8 22166 4.3067 6.5233
0.15125 81344 17775 25910 814.93 19727 2787.6 22515 4.2438 6.4953
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Table A.6 Superheated water

5

v h s

4
Saturated water - Pressure table (Concluded)
Specl:‘i:c I::Iumq Internal energy, Enthaipy, Entropy,
king Kig K
Stosat st st s
Press. tonp, - S at,  Sat. Sat,
P ;.T?é :’I;qmd, ::por, ::wld, _5v|p., :apor. :?uid. :vap., vapor, ?n;:id. Bvap., S:;'or.
(3 e 3 by - % 3
140 195, ; —
140 Ig:g; g&gg 14084 BB70 6Ll 26328 83030 19577 27500 22842 41850 64653
175 J0es ooollst OINT) BSI6 1513 2545 &89 193 2522 2310 41K 644
200 2ony o QLIS 81645 17214 25078 61850 18175 21964 2351 400ME 63896
225 Slads Oooliy OO 06ML 1638 2603 8IS IANT 20955 A4 385 63408
25 ag ooy QBTSN3 167 2620 93649 52 2017 25035 31897 62972
30 D% ooy oo $5011 16MO 26031 S211 ML 28031 2557 330 6255
35 ai28 Dooir QOGS 100AT8 153 26041 100842 17367 8042 26457 3812 6186
5 e 000 osey 13;2.43 15583 26037 104075 17537 28034 27263 34000 61253
S 2ives aons DTS 108231 1500 2623 3L 1ML 04 20964 2T ol
§  1Rgl Oooine Lt LIS 43 2911 LISAZ 1601 23 252 308 597
7 a5 oo oo INGM M3 26097 12133 ISTL0 T3 067 28625 538
B 75508 ool COEY LS1S5 1230 2905 126100 15081 2720 3121 ze% 51
19 303.40 0.001418 0.02048 1353'21 }§§;§ g:?;: 132352 ;;;g gg‘g A8 raos e
O 31106 0.001452 0.018026 1393.04 11514 2544 1407 7 Satt owm Sz
o s, . A 2544 140756 13171 27247 33596
I 3;5;: gﬁigg ggﬁgg USST 10960 29298 L4S01 12855 20056 34295 gg‘é 22;;;
I oo Soisa DOUZS 14130 10407 2537 MSI3 11833 26843 34362 19962 8494
I sy SOIST Q017D ISILL SO 2961 1SS 11307 2622 35606 1478 84
15 oo ool OIS 1886 M2 24763 151LL 10665 2696 3632 Lugs 5a7ly
1o 3034 Slsss ogloss 1SS 8698 855 16105 10000 26105 M 1saks Saoee
1o 304 oot aoous 15zz».7 8030 24317 1650.1 9306 25805 37461 14994 52458
18 seroy oL0 OMRIEA 16502 T3 IS0 1603 869 2502 3KV 138 5177
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LAMPIRAN [EEM 223]
Table A.2 Ideal-gas specific heats of various common gases at 300 K
Gas constant, R G ¢
Gas Formula kifkg-K kikg - K kg K y .
At - 0.2870 1.005 0.718 1.400
Argon M 0.2081 0.5203 03122 1.667
Butane Ceyo 0.1433 17164 1.5734 1.091
Carbon dioxide €0, 0.1889 0.846 0.657 1.289
Carbon monoxide co 0.2968 1.040 0.744 1.400
Ethane CHg 0.2765 1.7662 1.4897 1186 -
Ethylene CaHy 0.2964 1.5482 1.2518 1.237
Helium He 2.0769 51926 3.1156 1.667
Hydrogen H, 4.1240 14.307 10.183 1.405
Methane CH, 05182 2.2537 1.7354 1.299
Neon Ne 04119 1.0299 0.6179 1.667
Nitrogen N, 0.2968 1.039 0.743 1.400
Octane Catis 0.0729 17113 1.6385 1.044
Oxygen 0, 0.2598 0.918 0.658 1.395
Propane CHy 0.1885 1679 1.4909 1.126
Steam H0 0.4615 18723 1.4108 1.327
3
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