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Section I 

GENERAL INFORMATION 
This manual includes installation, operating 

instructions, maintenance and service procedures 
for the Model W20-25-308S Air Compressor units. 

An explanation of the model code follows: 
Example: W25S8 
25 Approximate horsepower required 

to drive the air end. 
SS Stationary screw 
W Indicates series 
This series of air compressor units are electric 

motor driven, oil flooded, single stage, rotary screw 
type. 

These compressor units are air cooled. They 
may be furnished with or without an aftercooler. 

AIR END {Figure 11 
The air end (male rotor) is belt driven using 

"3V" section belts. 
The female rotor is driven by the male 

rotor because the rotors are meshed. Figme 2 shows 
direction of rotor rotation and the air/oil flow 
through the air end. Note that the air flow through 
the air end is between the rotors and the inside 
diameter of the cylinder bore. 

Each rotor is mounted with two angular con-
tact ball bearings at the rear or discharge end. This 
provides positive rotor location. The front or inlet 
end of each rotor is supported by a single row roller 
bearing. This allows the rotors or cylinder to freely 
expand or contract due to changes in temperature 
without affecting critical running clearances. 

The rear bearing retainer provides for mount-
ing a full flow oil filter element. A spring loaded ball 

Figure 1 - Air End 
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type filter by-pass valve is also located in the rear 
bearing retainer. 

AIR AND OIL FLOW 
The oil that circulates through the air end pro-

vides cooling, sealing and lubrication. 

Figure 2 - Air Flow-Oil Flow 1 vp1ca! 

Air circulates through the system beginning at 
the air cleaner, passing through the intake valve 
and into the air end where it is compressed. From 
the air end compressed air is discharged at rated 
pressure into the unit air receiver•oil reservoir. 

Separation of the oil from the air, which was 
injected into the air end during compression, begins 
in the unit air receiver-oil reservoir. From 90 to 95% 
of the oil separation from the air is accomplished 
with a decrease in air velocity, changes in flow direc-
tion, adequate baffling and proper location of the air 
receiver-oil reservoir inlet port. 



Final air/oil separation is obtained using a 
composition material ''can" type separator element 
to provide nearly oil free air at the separator out or 
service connection. Oil collected by the separator 
element is returned to the system by a filter equip-
ped separator drain line. 

To prevent over pressuring the air receiver-
oil reservoir, an air pressure relief valve is installed 
in the receiver-reservoir. This pressure relief valve 
is located on the upstream or wet side of the 
separator element. 
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Air Re.,.ivorl 
Oil Ro,or•oir 

1 Air Cleaner 
2. 011 F,lter 
3. Oil Cooler 
4. Ahcrcoole,
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Figure 3 

5 01scharge Tempernture Shut Oown Sw,tch
6. o,am Valve 
7. Thermal By-Pass Viilve
B. S•ght Gage 
9. Reservoir F•ller 

10. Oil Pressure Gage Line 

For all units, oil flows, forced by air pressure, 
from the air receiver-oil reservoir to the thermal 
valve. Then depending on oil temperature, oil flow 
by-passes the oil cooler (cold oil) or flows through the 
oil cooler, (hot oil). From the thermal valve andJor 
the oil cooler, oil is forced through the filter and in-
jected into the air end to provide cooling, sealing and 
lubrication. The temperature of the oil is controlled 
automatically by the thermal by-pass valve. 

Oil injection temperatures for air cooled units 
should be 130 ° or above depending on ambient air 
temperature. 

Air flow to/through the ai1· end is controlled by 
the intake valve. When there is a demand for air, up 
to the rated capacity of the air end, the intake valve 
will be open (air end fully loaded). When there is no 
demand for air the intake valve will be closed (air 
end fully unloaded). 

When a unit is equipped with the modulating 
control option the intake valve will open and close 
(modulate) based on air demand below full unload 
pressures. 

Figure 4 
1 Dre,n Valve 
2. OH Pressure Gage Lane 
3, Oil Filter 
9 Ai, Cle ner 
5. Arr Rece,ver-Oil Reservoir 
e. Pressure Relref Valva ' Intake Valve ' Blow Down IDumpl Valve 
9. Check Valve 

rn. Check Valve " A,r End " Separnto, Oram Line " O,scharge P,pmg " Aftercooler " 0,1 Cooier 

CONTROL FUNCTION 
Five basic modes of control are available for 

these units. These are: 

1) Load/Unload Control 
2) Modulating Control 
3) Dual Control (Modulating and Start/Stop)
4) Auto Dual Control (Modulating and 

Timed Stop) 
5) Lead/Lag Control 



The basic modes of control are predetermined 
by installing the required electrical and pneumatic 
control components and properly positioning selec-
tor switches on the control circuit board. 

All but three electrically operated components 
are mounted on a printed circuit board which is 
located in the instrument panel enclosure. The re-
maining three components (2 for auto dual, 1 addi-
tional for lead/lag) are mounted in or on the elec-
trical control enclosure. 

When operating a unit with a predetermined 
basic mode of control other than load/unload, the 
user may select either of two types of control 
available, in each basic mode. As an example, a unit 
equipped with auto dual control may be operated 
with modulating (continuous run) or timed stopped 
control. 

The selection of type of control is made at the 
instrument par.el. 

LOAO/UNLOAO CONTROL (STANDARD) 
Load/unload control consists of a pilot valve 

that, when the maximum desired operating pressure 
is reached, will open allowing control (storage 
receiver) air pressure to close the intake valve 
(unload). At the same time the blow down (dump) 
valve is actuated (opened to atmosphere) by control 
air pressure to blow down the unit air receiver to 
reduce power requirements. 

When there is a demand for air (falling 
receiver pressure - 15 PSI approximately), the pilot 
valve will close removing control air pressure from 
the intake valve allowing it to open (load). 

Also, air (control) pressure is removed from 
the blow down (dump) valve. The blow down valve 
will close preventing air from escaping from the unit 
receiver to atmosphere for loaded operation. 

This mode of control requires using a plant 
system storage receiver to prevent too rapid cycling 
of controls. (Also refer to receiver size note under 
Auto-Dual Control) 

MODULATING CONTROL (OPTIONAL) 
To obtain modulating control, a control 

pressure regulator is added to the control circuit. 
The control pressure regulator valve functions 

to partially or fully unload the air end based on air 
demand. As air demand is reduced (unit air receiver 
pressures rises), the control pressure regulator will 
gradually close the intake valve. 

When/if air demand is increased (air receiver 
pressure falls) the control pressure regulator valve 
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Figure 5 
1. Pressure Relief 
2. Air Temperature Gage ffhermometer) 
3. Separator Oram Line 
4. Min;mum Pressure/Check Valve 
5. Pilat Valve 
6. Air Pre surn Gage Line 
7. Sight Gage 
8. Check Valve 
9. Filter 

10. Control Pressure Regulator ICPRJ Valve (when used) 

will gradually allow the intake valve to open. When 
the demand for air is less than the rated capacity of 
the air end, the control pressure regulator valve will 
hold the intake valve partially closed causing the air 
end to deliver air in direct proportion to demand. 

When/if there is no demand for air both the 
unit and storage receiver pressures will rise to the 
maximum operating pressure. The pilot value will 
then open, fully unload the air end, and dump the 
unit air receiver to atmosphere as described under 
load/unload control. 

A plant system or additional storage receiver 
may not be required for the modulating control 
option provided the air demand is very near the 
rated air delivery of the unit on a continuous basis. 

If the air demand varies widely (short periods 
of high demand with short periods of low or no de-
mand) a system receiver is desirable and recom-
mended to prevent too frequent cycling of the 
controls. 

DUAL CONTROL (Optional) 
Dual control consists of the pilot valve, control 

pressure regulator valve and two pressure switches. 
(PS-1, PS-2) 














































































