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1) The closed feedwater heater of a regenerative Rankine cycle
is to heat 7000 kPa feedwater from 260°C to a saturated liquid.
The turbine supplies bleed steam of 6000 kPa and 325°C to this
unit. This steam 1s condensed to a saturated liquid before
entering the pump. Calculate the amount of bleed steam required

to heat 1 kg of feedwater in this unit. ( 25 marks)
Hteaw .
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2) A mixture of gases consists of 0.1 kg of O,, 1 kg of CO,
and 0.5 kg of He. This mixture is maintained at 100 kPa,
27°C. Determine the apparent molecular weight of this
mixture, the volume it occupies, the partial volume of O, and
the partial pressure of He. Given: molecular weight of
CO,, O, and He are 44, 32 and 4 kg/kmol, respectively.
Universal gas constant = 8.314 kPa.m’/kmol K

(20 marks)



3) 10,000 m*/h of atmospheric air at 1 atm, 28°C with a dew
point temperature of 25°C is to be cooled to 18°C.
Determine the rate of which condensate leaves this system
and the cooling rate when the condensate leaves the system at

20°C. (25 marks)
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4) Ethylene (C;H,) is burned with 175 % theoretical air during
a combustion process. Assuming complete combustion and a
total pressure of 100 kPa, determine a) the air-fuel ratio b)
dew point temperature of the product.  Given: the molecular
weight of C, H, and air are 12, 2 and 29 kg/kmol,
respectively. (20 marks)



5) A constant volume tank contains a mixture of 120 gm CH,
gas and 600 gm O, at 25°C, 200 kPa. The contents of the
tank are now ignited and the methane gas burns completely. If
the final temperature is 1200 K, determine a) the final pressure
in the tank b) the heat transfer during this process.

Given: the molecular weight of CH, and O, are 16 and
32 kg/kmol. (25 marks)






	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

