~ic T lu\.-p\j.c-—j_d).
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8.6. CONDITIONS FOR MINIMUM WORK (MAXIMUM EFFICIENCY)

Consider a two stage compressor with complete intercooling. The total work
required:

n-1 n-1
W=P1V1[ . )[pz)" +(—P—3~) & -2
n-1 P1 12

If p, and p, are fixed, the intermediate pressure, p, can be found out form the
condition, dW /dp, = 0. This value of p, will give minimum compressor work.

Now P = Constant
V, = Constant

n-1
n

= Constant = a (say)

a a
W = Constant x a (__P_z) + (f_:”_) i
i P1 P2

= Constant x aLpgp{“ + papy” — 2]

dW
— =g —a a"l__a —q-1 a=0
a-1_-q —a-1_a
ap, fr =4p, pP3
2.l

P2 Pi PP,



ore, work done in each Cyl'lndq.
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jency of an air compressor is the ratio of the actual volume of

ing suction stroke (reduced to S .
ept volume of the piston. TP conditions of 1.01325 bar
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Swept volume rt
V- Vi P :
=0.85 I
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|
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(Vi -Vs) s g ,
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following f
The volumetic efficiency is Jowered by the g

1. Very high speed of the co.rrg;essor.
2. Leakage of air past the piston.
3. Large clearance volume.

4. Obstruction ininlet valves. o
5. Overheating of air by con.tac .
6. Inertia effect of air in suction pipe.

.6, EFFECT OF CLEARANCE SPACE ON COMPRESSOR WORK

Referring figure 8.5, work required per cycle,
W=Area(1-2—3—4-1) o
_ Area(5-1-2-6-5)-Area(5-4-3-6-5)

ith hot cylinder walls.

2l n-1
n _}_71. n _ 3 n v (& n 5
=—n_-—_i-p1V1 (plj . n—1p4 % P4

But p, =p, andp3=p,

o n o
W= - Plvl (&] -1; - — p1V4 [KZ_J =

n-1

n-1

_n S
W = —s=pilhr Vo) [.P_ZJ Er
a P1

Now V; -V, =V = Actual volume of free air delivered per cycle

el
W= g m RT, (l;l&] i
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