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1. General

1.1 Introduction

The RefComp SRC-S and SRC-XS series screw compsesge helical twin screw oil-injected compresg@tisture
1-A shows an example with all the main parts arsiablies). The compressors feature a semi-herm@tistruction,
and are fitted with a three-phase asynchronouspimbe-motor (2900 rpm at 50 Hz) directly coupledtte male rotor,
which in turn drives the female rotor. These corapoes are fitted out with a high-efficiency oil aegtor, whose
position is different depending on the series (degpter SA-02: Lubrication”) and that allows the compressors to be
installed in the refrigerant circuit without requiy any additional components. The motor is codlgdhe intake gas
that flows through special holes and grooves.

For the SRC-S series the capacity control is aeldidwy using a slide valve, which is moved by a hytc piston and
which ensures part load operation by controlling $uction volume. For the SRC-XS series the capaointrol is
provided by a by-pass system, instead. In fach@sé¢ compressors part of the refrigerant mass iloly-passed
towards the suction side by suitable cylinders dletd by the refrigerant pressure.

The compressors of the SRC-XS and SRC-S seriesoparate with R22, R407C, R134a, R404A and R507
refrigerants.

The compactness, low noise, efficiency, completerdgsthe ranges and their simple installation mtidese series
compressors ideal for the construction of a rarfgegh-efficiency and modern water/water and aitévachillers and

heat pumps. Moreover the SRC-XS series is speltyficharacterized by a high compactness becautiedateral olil

separator, which in the SRC-S series is frontateiad.
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1 Rotors; 9 Crankcase heater;

2  Slide valve for capacity control (only for 10  Oilfilter;
SRC-S series);

3  Slide valve control piston (only for
SRC-S series);

Discharge shut off valve;

11 Electrical motor;

12 Suction filter;

13 Suction shut off valve;
14  Motor protection device;

Check valve;

Oil separator “Demister” (lateral 15 Terminal box;

position in the SRC-XS series 17  Suction bell;

compressors); 18  Rotor housing;

7 Oilreservoir / separator; 19  Bearings housing (discharge side).

8 Rolling bearings;

Picture 1-A: Schematic drawing of an SRC-S seriesompact screw compressor;
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1.2 The compression process

The rotors are housed inside horizontal cylindrid@mbers, fitted with a suction port (on the eleghotor side) and
a discharge port (on the oil separator side). Tigbé against leakage through the extremely redaldance
between the rotors and the chambers is guaranteadiln of oil that is injected directly onto tlserew profile.

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

e Suction

With reference to picture 1-B, when the lobe onitiede rotor is unmeshed from the flute on the fenrator, the
suction port opens into the compression chambey @l to the rotation of the screws, the suctidume increases,
creating negative pressure that draws in the gt fluid. The suction phase ends when, duettdion, the suction
port is closed.
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Picture 1-B: chamber at the end of the suction phas

e Compression

With reference to picture 1-C, as rotation cont;irethe compression chamber, both the suctiontlaadlischarge
ports are closed, the volume inside the chambegrpssively decreases and the trapped gas movhks lorigitudinal
direction of the rotors, towards the discharge.darbther words, the trapped gas is compressed.
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Picture 1-C: chamber during the compression phase;
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» Discharge

With reference to picture 1-D, the rotation conéisuuntil the discharge port opens and the compiegas is
completely expelled, due to the progressive intshimg of the lobe and the flute. As the gear ritib/6 (5 lobes on
the male rotor and 6 flutes on the female roto e rotation speed is around 3000 rpm at 50Hyn¢sonous
motor), each minute there will be 3000 x 5 = 15@tharge cycles, which means an almost completenale of
pulsation at the discharge. A reciprocating comgesperating at 1500 rpm would require 10 cylisder achieve

the same result.
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Picture 1-D: chamber at the start of the discharg@hase;

1.3 The rotors

The rotors, see picture 1-E, have an asymmetrigles with 5 lobes and 6 flutes, and are made gnbyeRefComp.
The perfect intermeshing between the suitably tateid rotors ensures extremely smooth and silemprEssor
operation. The picture shows also the correct tioes of rotation.

)
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DISCHARGE VIEW SUCTION VIEW

Picture 1-E: view of the rotors and correct directon of rotation;
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1.4 The built-in volumetric ratio

The size and the shape of the discharge port detertime value of the so-called *Vthe “built in volumetric ratio”,
defined as the ratio between the volume of theagdlse start and the end of the compression prodéss ratio does
not depend on the operating conditions, but rateresponds, 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 condensingqune and the evaporation pressure, the comprepsicess is
running at maximum efficiency. Indeed, the gas lthsged from the compression chamber is at the gmessure of
the compressor outlet (condensing pressure) anevdink required to compress the gas is minimum. Wioenthe
other hand, the pressure at the outlet differs ftbendischarge pressure of the gas from the rotbese is over
compression or under compression (instantaneous thieedischarge port opens), which means a wastaefyy, see
picture 1-F.

Therefore, the choice of the most appropriate “Ktio to suit the application ensures that energgtage can be
avoided or at least minimised.

Vi = Vsuction/Vdischarge
Ideal compression process:
Pcond = Pdischarge
ideal condition - -
condensing pressure = rotor discharge
3 pressure
Pevap
‘ Vdischargé Vo\L‘lme ‘ Vsuc‘tion

Vi = Vsuction/Vdischarge Vi = Vsuction/Vdischarge

undercompression work

Pcond Pdischarge

Pdischarge Pcond /

overcompression work

Pressure
Pressure

Pevap Pevap

Vdischarge Volume Vsuction Vdischarge Volume Vsuction

Picture 1-F: the compression process on the p-V digam;

As standard, RefComp uses a Vi ratio in the SR@+#®s compressors that is optimised for water/watexater/air
chiller applications, featuring low compressioriast Consequently, to maximise the compressiogieficy in special
applications with high pressure ratios (tropicalizehillers, heat pumps), the SRC-S series compress@ also
available with higher “Vi” ratios.

The SRC-S series compressors thus have the foliolpuiiit-in volumetric ratio:
v Vi=2.6:“SS” models;
V' Vi=3.2: “SH" models;
But the SRC-XS series is characterized by one-builblumetric ratio Vi = 2.6, instead.
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The following diagrams show the recommended fieldapplication for the two built-in volumetric ras (V) of the
SRC-S series. These fields are expressed accotalitite condensing and evaporating temperaturebeospecific

used refrigerant:
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Picture 1-G: V; values recommended

Picture 1-H: V; values recommended

by RefComp when using R22 by RefComp when using R134a
refrigerant; refrigerant;
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Picture 1-1: V; values recommended
by RefComp when using R407C
refrigerant;

Picture 1-L: V; values recommended
by RefComp when using R404A or
R507refrigerant;
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