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SULIT DJL40032: POWER PLANT ENGINEERING 2

INSTRUCTION:
This section consists of FOUR (4) essay questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan esei. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1
(a) State FOUR (4) comparisons between rotodynamics & rotary pumps.

Nyatakan EMPAT (4) perbandingan diantara pam rotodinamik dan rotari.

[4 marks]
[4 markah]

(b) Identify FIVE (5) matters to take into consideration when purchasing a pump.
Nyatakan LIMA (5) perkara yang perlu diambil kira apabila membeli sebuah pam.

[10 marks]
[10 markah)

(c) A single stage, single acting air compressor running at 11 rev/second, has a diameter of
0.40 m and stroke of 0.60 m. The clearance volume is 3% of the swept volume. The inlet
pressure and temperature are 90 000 N/m? and 30°C respectively. The delivery pressure
is 760 000 N/m?. Assume the index of polythropic is 1.3. Calculate:

(i) Volume induced

(ii) Indicated Power
Sebuah pemampat udara salingan tindakan tunggal, satu peringkat mempunyai diameter

0.40 m dan lejang 0.60m.Pemampat beroperasi dengan kelajuan 11 putaran/saad. Isipadu
kelegaan adalah 3% daripada isipadu tersapu. Tekanan masuk 85 000 N/m? dan suhu
masuk 30 °C. Tekanan penghantaran 760 000 N/m?. Andaikan indeks politropik ialah 1.3.
Kira :

(i) Isipadu teraruh

(ii) Kuasa tertunjuk

[11 marks]
[11 markah]
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QUESTION 2
SOALAN 2

(a) Explain FOUR (4) types of liquid fuel.

Terangkan EMPAT (4) jenis bahan api cecair. [4 marks]
[4 markah]

(b) Determine the stoichiometric mass air for 1 kg of Petrol C2 HsO
Tentukan jisim udara stoikiometric untuk pembakaran 1 kg Petrol C; HsO

[6 marks]
[6 markah]

© The analysis of gas supply is as follow:

85% CHya, 3.5% C2Hs, 0.6% C3Hs, 0.4% C4Hio, 10% N2, and 0.5% CO:
Calculate:

) The stoichiometric A/F ratio using the chemical equilibrium method.

(i)  The A/F ratio and the dry and wet analysis of the products of combustion by

volume, when 35% excess air is supplied.

Analisis bekalan gas adalah seperti berikut:
85% CHy, 3.5% C2Hse, 0.6% Cs3Hs, 0.4% C4H 10, 10% N>, and 0.5% CO:
Kira:

(i) Nisbah U/B stoikiometri menggunakan kaedah keseimbangan kimia.
(i) Nisbah U/B sebenar dan analisa basah dan kering hasil pembakaran mengikut

isipadu, bila udara lebihan sebanyak 35% dibekalkan.

[15 marks]
[15 markah)
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QUESTION 3
SOALAN 3

(2)

(c)

List FOUR (4) nozzle applications in engineering sector.

Senaraikan EMPAT (4) aplikasi muncung dalam sektor kejuruteraan
[4 marks]

[4 markah)

The inlet condition of air to a convergent divergent nozzle is 2.2 MPa and 260°C. The
exit pressure is 0.4 MPa with y = 1.4. Throat area of 32.2 cm? , determine:

(1) Critical Pressure

(ii) Critical Temperature

(iii)  Critical Velocity

(iv)  The mass flowrate

v) The exit Temperature

(vi)  The exit Velocity

(vii) The exit area.

Keadaan salur masuk udara untuk muncung tumpu campa ialah 2.2 MPa dan 260 °C.
Tekanan keluar ialah 0.4 MPa dengan nilaiy = 1.4. luas keratan rentas kerongkong

ialah 32.2 cn?’, kirakan:

(i) Tekanan Kritikal

(ii) Suhu Kritikal

(iii)  Halaju Kritikal

(iv)  Kadaralir jisim

v) Suhu pada keluaran

(vi)  Halaju pada keluaran

(vii)  Luas keratan rentas keluaran.

[21 marks]
[21 markah]
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QUESTION 4

SOALAN 4
(a) List FOUR (4) desirable properties of a good refrigerant. (4 marks)
Berikan EMPAT (4) sifat-sifat bahan pendingin yang baik. (4 markah)

(b)  Refrigerant 134a is the working fluid in a vapour-compression refrigeration
cycle and operates on an ideal vapour compression refrigeration cycle
between -15°C and 40°C. Dry saturated vapour is delivered to the compressor
where it is compressed isentropically. The condition of the liquid after
condensation process is undercooled by 5°C. Illustrate the process cycle the
temperature versus entropy (T-s) in a diagram. If the mass flow rate of
refrigerant is 0.085 kg/s, calculate the following:-

i. Compressor power in kilowatt (kW)
ii. Refrigerating effect in kilowatt (kW)
iii. Coefficient of performance of refrigerator (C.0.Przr)

iv.  Coefficient of performance of heat pump, (C.0.Pup)

[13 marks]
[13 markah)

(c)  Atmospheric air with barometric pressure of 1.013 bar has 40°C dry bulb temperature
and 26°C wet bulb temperature. Without the aid of psychrometric chart, determine:

(1) Relative humidity
(ii) Saturation percentage

Udara atmosfera dengan tekanan barometer 1.013 bar mempunyai 40 °C suhu bebuli

kering dan 26 ° C suhu bebuli basah. Tanpa bantuan carta psikrometer, tentukan:

(i) Kelembapan relatif
(ii) Peratus ketepuan

[8 marks]
[8 markah)

SOALAN TAMAT
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NOZZEL
G, :‘\/2(hl _hz):\/2XCpX(TI _Tz)
C, =44.72./(h, — h,)
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I, | A %
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Mass flow, m= %

v
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2
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Cc=1/i7RTci
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REFRIGERATION

WORK INPUT = (h, — ;)

REFRIGERATION EFFECT = (b, — ;)
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w

COMBUSTION
Stoichiometric Air-Fuel Ratio:

100 §C+8H+S—O}
23.3|3

—C+8H+S-0

313 3

X
100 233

Actual A/F Ratio: ;3&[§C +8H +S - O} + oxoovsgir 100 [8 }
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PUMP
P -P
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AIR CONDITIONING
(¢) =Ps/ Py

_ 1000(P, - P, )
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COMPRESSOR

% :
Work input per cycle: " X m R(T2 =k )
n —

n-1

P_} n
Indicated Power : —— x pV4l—= —-1px N
n—1 B

Compressor mechanical efficiency =Indicated Power
Shaft Power
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Delivery temperature T, = 7} x| —=
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Volumetric efficiency = 1——x
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