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You should complete this assignment within 6 weeks of the date of issue.

PART 1 OPERATING PRINCIPLES

Identify all the parts of the air compressor installation shown on the diagram

Explain the principles of a reciprocating air compressor and draw the cycle on a pressure — volume diagram.
Explain the effect produced by the clearance volume on the cycle.

Explain the meaning of “VOLUMETRIC EFFICIENCY”

Explain the meaning of “ISOTHERMAL EFFICIENCY”

Explain the importance of cooling during compression.

Explain the importance of an intercooler.

2 STAGE RECIPROCATING COMPRESSCR

PART 2 SAFETY and FAULTS

Imagine that you have been commissioned to produce two leaflets. One is to be entitled “The Safe Operation of
Reciprocating Air Compressors” and the other “The Principle Causes of Faults in Reciprocating of Air Compressors”.

e Find out as much as you can about the safety risks associated with reciprocating air compressors and produce a
draft leaflet.

e Find out as much as you can about the main causes of faults associated with reciprocating air compressors and
produce a draft leaflet.

It is up to you to decide the style and format but you should make sure to cover the principle points.

PART 3 ENERGY BALANCE

An air compressor as shown in the diagram is tested in order to produce an energy balance on it. The Power supplied at the
shaft is 20 kW. The mass air flow is 0.4 kg/s. The atmospheric pressure is 1 bar and the receiver pressure is 12 bar gauge.

The atmospheric temperature is 15°C and the temperature of the air entering the receiver is 40°C. You may assume Cp =
1.005 kJ/kg K at inlet and outlet.

o Apply the 1" Law of Thermodynamics to the entire system and calculate the heat removed by the cooling water.
o |f perfect cooling was achieved between the inlet and outlet, what would be the heat removed then?
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PART 4 PROBLEM SOLVING

A two stage reciprocating air compressor draws in air at atmospheric conditions and delivers it at p
bar.

Atmospheric conditions are 1.013 bar and 20 C.

The intercooler returns the temperature to 20°C.

The low pressure cylinder has a bore D mm and stroke L mm.

The high pressure cylinder has the same stroke.

The index of compression is n throughout.

The clearance ratio is c.

Using the data set allocated to you from the table, calculate the following.

a. The intermediate pressure and compression ratio for each stage that produces minimum indicated power.

b. The volumetric efficiency of each stage.

C. The isothermal efficiency of each stage.

d. The induced volume per stroke.

e. The free air delivery in m /min.

f. The indicated power per stage.

g. The bore of the high pressure cylinder.
STUDENT D mm L mm p bar n N c

rev/min.

1 60 50 24 1.2 400 0.05
2 70 50 20 1.25 360 0.04
3 60 60 18 1.28 450 0.06
4 50 50 15 1.3 500 0.04
5 80 60 12 1.18 600 0.05
6 100 100 22 1.22 420 0.03
7 120 100 7 1.27 460 0.06
8 100 80 32 1.25 720 0.04
9 110 100 25 1.2 660 0.05
10 90 20 20 1.15 600 0.04
11 100 50 18 1.1 360 0.03



