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ROTARY SCREW COMPRESSORS
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HISTORY

The concept of using a screw shape to perform work
goes all the way back to Archimedes and the ancient
Greeks.
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The first patents relating to the rotary screw
compressor were entered in Germany in 1878 by Heinrich
Krigar. The rotor design proposed by Krigar was similar to
the Roots design but incorporated a 180 degree twist in the
rotor lobes. The technology was not available at this time,
however, to manufacture the rotors.
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Fifty years later a Swedish steam turbine
manufacturer named Ljungstroms Angturbin AB
appointed a new chief engineer named Alf Lysholm.
Lysholm was responsible not only for the design of a
usable twin screw but he also patented the method to
precisely manufacture the screws. Ljungstroms Angturbin
AB later became SRM, Svenska Rotor Maskiner. SRM
has licensed this technology to every major screw
compressor manufacturer today.
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The first prototype of a rotary screw was built in
1943. Early rotary screw compressors were typically air
compressors designed to operate oil free. Rotors were
Initially geared to prevent the rotors from wearing
excessively and evidenced excessive blow-by making the
machines too inefficient to be used as refrigeration
COMpressors.

POSITIVE DISPLACEMENT COMPRESSORS




In 1955, SRM, in association with Holroyd
Company, the first economically useful screws were built
using symmetrical rotors.
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In 1960, the first oil injected screw was built with
asymmetrical rotors and it was now possible to remove the
gears and allow the male rotor to drive the female rotor
directly, cushioned by the oil film between them.
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Screw compressors were now efficient enough that
they could now be applied to refrigeration applications.



Fundamentals of Compression

e Screw compressors are positive displacement
volume reduction devices.

e The process Is similar to a reciprocating compressor
more than other compressor type.



Screw Compressor Basic Geometry

Suction

NHHHI port Areas

High Pressure Cusp
Discharge




Construction

e Male and Female Rotors Mounted on
Radial and Axial Bearings.

 Fitted in close tolerance intersecting bores.

e |_obe Combinations M+F, 4+6, 5+7, 5+6



Male Rotor 3600rpm
Female Rotor 2400 rpm



O1l Injection

Oil i1s used for lubrication, sealing, cooling,
and to dampen vibration.

10-20 GPM injected per 100 horsepower
Transfers heat of compression to the oll

Maintains low discharge temperatures even
at very high compression ratios.

Makes simple systems possible at high
Compression Ratios



Oil Reservoirs
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In the reciprocating compressor the discharge valve
determines when discharge begins and ends.
Screw has no valves.

Location of discharge ports determine when
discharge begins.

Most compressors are built for a given ratio of Vs to
Vd by the location of the discharge ports.




Over Compression
P-V Diagram
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Under Compression
P-V Diagram
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Volumetric Efficiency
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FRICK - TDSH 163 — Screw
Compressor

Roller bearing
- radial forces

Ball bearing,
4 point -
axial forces
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@ TDSH 283 Screw compressor - principle

Bushing for Balance Piston

Balance Piston

Inlet Cover - Male

Inlet Cover - Male

Dowel Pin

External Bushing

External Bushing

Suction Chamber

Economizer Plug

for Shaft Seal for Shaft Seal
G
m
\ Bushing
- Female
Adjusting Washer
- Male/Female




TDSH 283 Screw Compressor - principle

Balance Piston
- axial forces

Cap. Cap.
decrease increase

Indicator for capacity

yd

Slide Stop

kch

Roller Bearing Ball Bearing
- radial forces - axial forces Shaft Seal
By-pass to Slide Valve

suction side




Shaft seal

/
Solonoid valve
Vi - regulation

120 mm RXB

Dowel pin

Inlet bushing

Female

Gas seal ring

Roller bearing

Balance piston

Ball bearing, 4 - point

Compression spring

Distance sleeve
- male

Distance sleeve
- female

Ball bearing, angle contact



120 mm RXB

Suction port / strainer

Balance piston

Gear wheel Slide valve piston

Stepper piston
Internal

check valve

.
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Discharge port
Slide stop piston Slide stop Unloader spring Slide valve



COMPRESSOR SEALS



TDSH 163 - Shaft seal assembly

Male bearing
back-up plate Seal housing spacer

Male adjusting

washer Shaft seal assembly
rotating seat type

Roller bearing

Seal distance ring

H Stationary spring loaded
N/
carbon seal

Oil flooded
gas seal

Spring washer

Spring pin

Bearing spacer

Four-point contact
ball bearing

Lock nut



TDSH 355 — Top view shaft seal assy.

Ball bearing, Spacer,
angular contact Bearing Preload (Male)

(Axial Forces)

<« »

Spring, Wave

Shim Pack (Male)
- Horse Shoe Type

Spacer, Seal Housing

Lip Seal

Roller
Bearing
(Radial Forces)

\

<«

Wearless Ring
(Stationary)

= ST

Adjusting Washer  Spring Shaft Seal, Bellow Type

Ring, Seal Distance
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