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Compressors

Reciprocating @ Centrifugal

Pressure P V. HIGH HIGH LOW
Flow Rate Q LOW HIGH V. HIGH
S.R.V YES - -
Efficiency LOW HIGH V. HIGH
Maint. cost V. HIGH LOW LOW

Pulsation YES - -

Surging NO YES YES
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RECIPROCATING COMPRESSORS:
FLOW RATE REGULATION

* VARIABLE CLEARANCE

* SUCTION VALVE
UNLOADERS

* VARIABLE SPEED

* BYPASS



* VARIABLE CLEARANCE I
Before operating I

C = Total Clearance Volume = Cr + Cr




After operating I




Pa

EFFECT OF
CLEARANCE
VOLUME

Point A suction valves closed

Point b discharge valves open

—Jfcl—

C = Clearance volume
Point C discharge valves closed

Point ¢ suction valves open



Pad

Pressure ratio = —— )ABSOLUTE(
S
Volumetric efficiency = Vas = 28
\% cylinder aM
Compression ratio = _Y olinder _ awu

Vbwm bm



Vag

Volumetric efficiency = ——— = 28
V cylinder aM
A




Vag

Volumetric efficiency = ——— = 28
V cylinder aM




Volumetric efficiency = VL = A5

V cylinder aM




If G Increased suction valves will open at

)(g
Vag

Volumetric efficiency = ——— = 28
V cylinder aM

Pa




If CDecreased suction valves will open at

v )(d
Volumetric efficiency = VL = A8
cylinder aM
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RECIPROCATING
COMPRESSORS

INTERMEDIATE
PRESSURES




Example 1

Stages Reciprocating Air comp has 4
outlet pressure P4 = 80 barg
what are the intermediate pressures

1+ 2nd 3rd 4th
stage stage stage stage

Po P1 P- P P,

barg 0 80
barg



1+ 2nd 3rd 4th
stage stage stage stage

Po P1 P- P P,

barg 0 80
Assume bare
R 1S The equal Pressure Ratio between stages AND =RT %
I T ST SR )

Po P1 P2 P3
R PL BUT =Rr—
Po Po

Generally

: 4
'+ R RT = R - \RT = R=N\\RT



1+ 2nd 3rd 4th
stage stage stage stage

Po P1 P- P P,

barg 0 80
barg
RT=P4/Po=(80+1)/(0+1)=81/1 =81
4
= \RT = \81 =3

Pi=R*Po=3*1 =3 bara = 2 Dbarg
P=R*P1 =33 =9 bara = 8 barg
Pz=R*P2=3*9 27 bara =26 Dbarg

Ps=R*P3 =3*27 81 bara =80 barg



Example 2

Stages Reciprocating Gas compressor 3
has

Outlet pressure Ps; =127 barg

Inlet pressure Po=1 barg

what are the intermediate pressures

I 2nd 3rd stage
stage stage

—

barg 1 barg 127




I+ 2nd 3rd stage
stage stage

Po Pl Pz P3

barg 1 barg 127
Assume

P P P P
—_1=—2=—3 |:>I{3=—3

Po Pi P: Po

RT = — BUT R'= —

_ Po
. :
R'= RT =2> R =\|RT



RT = R
Po

N
R = \RT =
Pl =R*P0 =
P2 = R*P1 =
P3 = R*P2 =

_ (1+127) _ 28

(1+1) 2
3
\|64 = 4
4*%2 = 8 bara

4*8 = 32 bara

4 *32= 128 bara

= 64

7 barg

31 barg

127 bar g



Example 2

Stages Gas compressor has 3
Outlet pressure = 2355 bar g

Inlet pressure =3 barg
What are the intermediate pressures

I 2nd 3rd stage
stage stage

— [

barg 3 barg 255




1 2nd 3rd stage
stage

Po - P1 -Stage P: - P;
barg 3 barg 255

3
RT = R = & - (1+255) _236
Po (3+1) 4

N 3
R = \]RT =\Ia = 4

Pl =R*P0 = 4%4

= 64

16 bara = 15 barg

P2 =R*P1 =4%16 64 bara = 63 barg

P3

R * P2

4 %64 = 256 bara

255 bar g
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