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Draw a schematic diagram of the system and show all the processes on a

skeleton psychrometric chart.
Psychrometric chart is given.
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SHAPING BRILLIANCE
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Pargiesr =101-3 kPa, Rapy = Ryg =0-287 kJ/kgK, g=9-81 m/s?,

Pum = 1000 kg/m? &S

A process industry employs a medium pressure boiler to produce steam. The
mass flow rate of fuel consumed is 0-847 kg/s and c.v. of the fuel is 44 MJ/kg.
For efficient combustion, 16 kg of air per kg of fuel is required, for which a
draught of 30 mm of the water column is required at the base of the chimney.
The flue gases leave the boiler at 350 °C. The average temperature of gases in
the stack may be taken as 300 °C. The atmosphere is at 20 °C.

Assuming the velocity of gases at the stack exit to be negligible, determine the
height of the stack and the diameter at its base.

Also, calculate the mass flow rate of the gases.
Take Pymosphere =101+3 kP8, Ry = Rgaees =0-287 kJ/kg-K, g=9-81 m/s?,
Pwater =1000 kg/m?3. 10
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