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Technical Bulletin 58
High-Purity Compressed Air System

High-purity compression systems are specified for applications that require extremely clean air, most notably, 
semiconductor manufacturing.  The quality of air that is plumbed into these fabrication laboratories must be very 
dry and exhibit exceptionally low particulate and hydrocarbon contamination.  The dew point requirement speci-
fied by most facilities is -60°F to -80°F, the particulate specification is .001um and the hydrocarbon specification 
is less than one part per million.  Achieving these specifications requires a carefully designed system with a rigor-
ous maintenance and monitoring program.
    Compressed air in these facilities is used to control all manner of devices, from operating cylinders to providing 
flow for air bearings.  Additionally, it is commonly used for ultra-clean dust-off operations.  This air quality is 
required because of the microscopic scale of the semiconductors being manufactured.  When these components 
are examined under a microscope, a 10um particle looks like a 20’ boulder lying in the middle of a street.  A 1um 
drop of oil is a greasy flood, which will completely destroy a circuit.
    The illustration below shows a high-purity compression system that might be found in a medium-sized semi-
conductor facility.  The output of the compressors is channeled through a refrigerated dryer and an oil coalescer.  
The output of the oil coalescer is fed directly into a twin tower desiccant dryer.  The output of the desiccant dryer 
feeds a 1um twin tower particulate filter.  At this point, the air introduced into the receiver should be in the  -40°F 
dew point range.  The output of the receiver is processed 
through a secondary canister-type desiccant dryer that is 
sized to polish the air to -60°F to -80°F.  The output of the 
secondary dryer is processed through a final .001um filter 
set. This arrangement produces extremely pure com-
pressed air which is appropriate for
the most demanding applications.

Twin Tower
Desiccant Dryer

Compressor

Isolation
Valve

75-cp

Air Options
Dryer

Oil Coalescer

Receiver

1um Filter

Single Tower
Desiccant Dryer

.001 um
Filter

System Output
-60° to -80° F Dew Point

of
 air options, inc.

The

Copyright 2023 by Air Options, Inc.

, inc.air options
Advanced Technologies for Compressed Air

JTDryers.com

AIR COMPRESSOR

7.5 HP

TWO STAGE

25

50

75

100
125

150

175

200

225

2500 PSI

STARTSTOP

15

30

45

60 75 90

105

120

135

1500 PSI

TOP
TESTON OFF

.5
10

20 30
40

455
4

32
1
0 S M

TOP
TESTON OFF

.5
10

20 30
40

455
4

32
1
0 S M

a
ir

- o
p

tio
n

s
, in

c.

TECHNICAL BULLETINS

JTDryers.com
A complete bound copy of Air Options 
Technical Bulletins can be purchased on 
our web site at: JTDryers.com/jt-order-now


