APPLIED HEAT
Attempt SIX questions only
All questions carry equal marks

Marks for each part question are shown in brackets

1. ‘;6.’%8%5&‘2% Ct\;]l;rrl‘dfr is heated at constant volume from a temperature of 387°C to
urther heated at constant pressure to 827°C.

The change in specific entropy in the first process is 0182 kJ/kgK.

d After the heating processes the . : N andia
n temperature of 17°C. gas expands isentropically to 10 times Vi

(a) Sketch PV and Ts diagrams to show the process (2)

i (b) Calculate EACH of the following:
" b () Cv,CPandy; 9)
; E‘_# (ii) the change is specific entropy in the constant pressure process; (2)
; (iii)  the specific work in the isentropic process. 3)
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A single acting single stage air compressor runs at 300 rpm and has a clearance
volume equal to 7% of the swept volume.

The compressor delivers 50 m® of air per hour measured at 1,013 bar and 0°C.

: .‘ - The suction pressure and temperature are 0.98 bar and 23°C (T; and T4

| ar%spe:t’ively. and the d\scharge pressure and temperature are 6.6 bar and

of compression;
the indicated power.
r Cp= 1.005kJ/kgK Cv=0.718kJ/kgK
N C Jl m T {
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. Avapour com ressio : )
5 piee 2‘; e dp8.053 E;:frlgeratlon system operates between the pressures of

efri '
R717 refrigerant enters the compressor dry saturated and is isentropically

compressed. U i PR
flowprate % 0.8li<‘;?:eavlng the condenser it is undercooled by 6 K. The mass

(a) Sketch thg cycle on pressure-specific enthalpy and Temperature-specific
entropy diagrams. (2)

(b) Calculate EACH of the following:

(i)  The dryness fraction of the refrigerant entering the evaporator; 3)
(ii) The temperature leaving the compressor; ()
(iii) The compressor power. (4)

(2)

(c) Explain the application of intermediate liquid cooling

nks each of diameter 36 m. They contain
3°C. The tanks are insulated with 60 cm
tivity of 0.04 W/mK.

6. An LNG carrier has five spherical ta
iquefied gas at a temperature of-16 ,
ckness of material of fibreglass with a thermal conduc

e\
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8. Animpulse turbine has a nozzle at the entrance angle is 16°, the blade velocity
is 360 m/s, and the blades are symmetrical and have an angle of 34°.

' If the blade velocity coefficient is 0.94 and the mass flowrate of the steam is
z’ 1.67 kg/s.

(a) Calculate the nozzle exit velocity if the change in enthalpy across the nozzle ;
(2)

is 490 kJ/kg.

|

t

! (b) Sketch a blade velocity diagram labelling all significant angles and

} velocities. 3)

(11)

(c) Using Fig Q8, calculate the diagram power.

o, Diameter ® 2

turns through 75 degre
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