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1. General

1.1 Introduction

The RefComp 134-S and 134-XS series screw compee§siature 1-A shows an example with all the mzants and
assemblies) are oil-injected helical twin screw pogssors. The compressors feature a semi-hernwigtraction,
and are fitted with a three-phase asynchronouspime-motor (2900 rpm at 50 Hz) directly coupledite male rotor,
which in turn drives the female rotor. The 134-8 484-XS series compressors are fitted with a kificiency oil
separator that allows the compressor to be indtalte the refrigerant circuit without requiring aradditional
components. The motor is cooled by the intake pas flows through special holes and grooves. Fer 184-S
models, the capacity control is made through aeslialve controlled by a hydraulic piston via thepyessure. The
mentioned piston reduces the suction volume. Oncthdrary, for the 134-XS models, pistons moved tig
refrigerant gas generate a by pass through whichgiahe compressed fluid flows back to the suctide. The
compressor is expressively designed and optimised/drking with refrigerant R-134&8he compactness, low noise,
efficiency, completeness of the range and simmeallation make these series compressors idedhéoconstruction
of a high-efficiency and modern range of water/wated air/water chillers and heat pumps.
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134-S series compressor with main design features:

Picture-1-A: Schematic drawing of an 134-S series compact screw compr essor;

3

Rotors;

Discharge shut-off valve;
Check valve;

Oil separator (“Demister”);
Oil reservoir / separator;

Solenoid valves;

N o g bk w DN

Connection for liquid injection or economiser
circuit;

8. Electrical motor;
9. Suction filter;

10. Suction shut-off valve

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Motor protection device;

Terminal box;

Low pressure connection port;

High pressure connection port;

Qil charge/discharge valve;

Oil filter;

sight glass for oil level control;

Qil cooling connection port;

Pressure port downstream the oil filter;

Oil temperature sensor.

134-XS e 134-S series — Application and maintenamaeual, Technical report EAO101E — data are stéajeto modification



General RefComp

Refrigerant Compressors

1.2  The compression process

The rotors are housed inside horizontal cylindrat@mbers, fitted with a suction port (on the eleghotor side) and
a discharge port (on the oil separator side). Tigbs against leakage through the extremely redutssdance
between the rotors and the chambers is guaranteadilm of oil that is injected directly onto tiserew threads.

The compression process essentially involves thlewimg three phases (for reasons of clarity, tldofving
description is limited to one lobe on the male ra@nd one flute on the female rotor):

a. suction;
b. compression;
c. discharge (to the compressor discharge port).

The described compression steps are shown in Hlogviiog picture 1-B.

female male compression discharge
rotor rotor chamber port

a: suction b: compression c: discharge

Picture 1-B: Compression process sep sequence;

Suction

When the lobe on the male rotor is unmeshed froenflite on the female rotor, the suction port opers the
compression chamber and, due to the rotation of¢hews, the suction volume increases, creatingtivegpressure
that draws in the refrigerant fluid. The suctiorapé ends when, due to rotation, the suction patossed.

Compression

As rotation continues in the compression chambeth lhe suction and the discharge ports are clabedyolume
inside the chamber progressively decreases andrdpped gas moves in the longitudinal directiontha rotors,
towards the discharge port. In other words, thepteal gas is compressed.

Discharge

The rotation continues until the discharge portnspeand the compressed gas is completely expeligel,to the
progressive intermeshing of the lobe and the flagethe gear ratio is 5/6 (5 lobes on the malerratal 6 flutes on the
female rotor) and the rotation speed is around 3@00 at 50Hz (asynchronous motor), each minuteethall be
3000 x 5 = 15000 discharge cycles, which meansl@osa complete absence of pulsation at the disehatg
reciprocating compressor operating at 1500 rpm evoedjuire 10 cylinders to achieve the same result.
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1.3 Rotors

The rotors, see picture 1-C, have an asymmetrieges with 5 lobes and 6 flutes, and are made gntiyeRefComp.
The perfect intermeshing between the suitably tatteid rotors ensures extremely smooth and silempEssor
operation. The figure also shows the correct divastof rotation.

male rotor

Picture 1-C: view of therotorsand the correct direction of rotation;
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1.4 The built-in volumetric ratio

The size and the shape of the discharge port digtertime value of the so-called ™/the “built in volumetric ratio”,
defined as the ratio between the volume of theagdise start and the end of the compression pro¢éss ratio does
not depend on the operating conditions, but ratheresponds, according to the type of refrigeras, go a precise
compression ratio between the compressor dischamggsure and suction pressure. When this compresatm
coincides with the ratio between the condensingsqne and the evaporation pressure, the compregsicess is
running at maximum efficiency. Indeed, the gaslisged from the compression chamber is at the gmessure of
the compressor outlet (condensing pressure) andvdink required to compress the gas is minimum. Wioenthe
other hand, the pressure at the outlet differs ftbendischarge pressure of the gas from the rothese is over
compression or under compression (instantaneous thieedischarge port opens), which means a wastaenfyy, see
picture 1-D.

The 134-XS e 134-S series compressors have aifuwitilumetric ratio optimized for air conditionings well as mid
and high temperature applications. The value, is ¥,2.
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Picture 1-D: the compression process on the p-V diagram;
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