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1. The following conditions apply to 100 tons compound ammonia compression system with water inter-cooler.
	Condenser pressure
	=14 bar

	Evaporator pressure
	=1.5 bar

	Inter-cooler pressure
	=4.9 bar
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 for L.P. cylinder
	=85%
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 for H.P. cylinder
	=78%


The ammonia is cooled to 32[image: image6.png]


 in the water inter-cooler and sub-cooled as liquid to 30[image: image8.png]


. The temperature of gas reaching the L.P compressor suction is[image: image10.png]


. The temperature of gas leaving the evaporator or brine cooler is[image: image12.png]


. The law of compression for L.P cylinder may be assumed as reversible adiabatic but for the H.P cylinder it is approximated to an average index of compression k=1.27. Both the cylinders are double acting. Calculate:
a. The rate of refrigerant circulation.

b. The indicated power of L.P cylinder.

c. The indicated power of H.P cylinder.

d. The total indicated power.

e. The heat rejected in the water inter-cooler.

f. The piston displacement of L.P cylinder[image: image14.png]m®/min



.

g. The piston displacement of H.P cylinder[image: image16.png]m®/min



.

h. The total piston displacement[image: image18.png]m®/min



.

i. The COP based on indicated power.

2. The following conditions apply to 100 tons compound ammonia compression system with water inter-cooler and liquid flash cooler.

	Condenser pressure
	=14 bar

	Evaporator pressure
	=1.5 bar

	Inter-cooler pressure
	=4.9 bar
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 for L.P. cylinder
	=85%

	[image: image22.png]


 for H.P. cylinder
	=78%

	L.P suction valve pressure drop
	=0.14 bar

	L.P discharge valve pressure drop
	=0.34 bar

	H.P suction valve pressure drop
	=0.28 bar

	H.P discharge valve pressure drop
	=0.7 bar


The ammonia is cooled to 32[image: image24.png]


 in the water inter-cooler and sub-cooled as liquid to 30[image: image26.png]


. Suction temperature is[image: image28.png]


 and the temperature leaving the brine cooler is[image: image30.png]


. Low pressure compression is isentropic or reversible and the high pressure compression follows the law[image: image32.png]pvhiT




. Both the cylinders are double acting. Calculate:

a. The rate of refrigerant circulation.

b. The indicated power of L.P cylinder.

c. The indicated power of H.P cylinder.

d. The total indicated power.

e. The heat rejected in the water inter-cooler.

f. The piston displacement of L.P cylinder[image: image34.png]m®/min



.

g. The piston displacement of H.P cylinder[image: image36.png]m®/min



.

h. The total piston displacement[image: image38.png]m®/min



.

i. The COP based on indicated power.

3. The following conditions apply to 100 tons compound ammonia compression system with both water inter-cooler and liquid flash inter-cooler.

	Condenser pressure
	=14 bar

	Evaporator pressure
	=1.5 bar

	Inter-cooler pressure
	=4.9 bar
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 for L.P. cylinder
	=85%
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 for H.P. cylinder
	=78%


The ammonia is cooled to 32[image: image44.png]


 in the water inter-cooler and sub-cooled as liquid to 30[image: image46.png]


. Suction temperature is[image: image48.png]


 and the temperature leaving the brine cooler is[image: image50.png]


. Adiabatic compression (isentropic) is to be assumed in both the cylinders. Both the cylinders are double acting. Calculate:

a. The rate of refrigerant circulation.

b. The indicated power of L.P cylinder.

c. The indicated power of H.P cylinder.

d. The total indicated power.

e. The heat rejected in the water inter-cooler.

f. The piston displacement of L.P cylinder[image: image52.png]m®/min



.

g. The piston displacement of H.P cylinder[image: image54.png]m®/min



.

h. The total piston displacement[image: image56.png]m®/min



.

i. The COP based on indicated power.

4. A cascade refrigeration system is required to produce 20 ton at evaporator temperature of[image: image58.png]


 with R-134a in the low temperature cascade compressor. Heat is rejected in the cascade condenser at[image: image60.png]


. The cascade condenser is cooled by high temperature cascade R-22. Temperature overlap of cascade condenser is[image: image62.png]


. Heat is rejected in the water cooled condenser at 40[image: image64.png]


. Assume simple saturated cycle for both low temperature cascade circuit and also for high temperature cascade circuit. Determine:
a. Compression ratio for both cascades.

b. Mass flow rate for both cascades.

c. COP of each cascade and combined COP.

d. Piston displacement and power required to run the compressors.
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