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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.

MALE ROTOR

DISCHARGE SUCTION

na

//

FEMALE ROTOR

2
I3

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.

MALE ROTOR

<

DISCHARGE SUCTION

M
L] L

FEMALE ROTOR

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.

B
I

MALE ROTOR

[ &
<

DISCHARGE SUCTION

N

FEMALE ROTOR

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.

)
2

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:

70 80
SRC-S with refrigerant R22 SRC-S with refrigerant R134a
70
60
SH version: 60
50 Vi=3,2
B B SH version:
° ) Vi=32 SS version:
g 40 SS version: g Vi=2,6
3 Vi=2,6 g
£ £ 40
i 2
2 2
530 £
g § 30
g <
2 g
8 8
20
20
10 10
25 -20 -15 -10 5 0 5 10 15 25 -20 -15 -10 5 0 5 10 15 20 25
evaporating temperature [C] evaporating temperature [T]

Picture 1-G: V; values recommended

Picture 1-H: V; values recommended

by RefComp when using R22 by RefComp when using R134a
refrigerant; refrigerant;
70 60
SRC-S with refrigerant R407C 55 SRC-S with refrigerant R404a or R507
60
50
45
50
- SH version:
2 _ T 40 SH version:
m Vi=3,2 % Vi=3,2
2= E
SEZ SS version: T E 3B SS version:
g8 Vi=2,6 g8 Vi=2,6
sz § 2 20
20 20
@ g
g 5 2
e k=]
£ H
° 20
20
15
10 10
-20 -15 -10 -5 0 5 10 15 20 -30 -25 -20 -15 -10 -5 0 5
evaporating temperature [C] evaporating temperature [C]
DEW point DEW point

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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2. Lubrication

2.1  Oil circuit
The oil carries out the following functions:

Dynamic seal between the rotors and the cylinddgbaimbers;
Lubrication of the bearings and the rotors;

Control of the slide valve for capacity control fpfor the SRC-S series);
Cooling.

AN

lllustrative examples of the SRC-S series intepibtircuits are those shown in the cross sectiaithe following

pictures. As regards the internal oil circuit o€ tBRC-XS series, the oil is still delivered to tis¢ors and to the
bearings, but no oil system takes part in the dapaontrol. Therefore in the SRC-XS compressoesihrt of the oil
circuit applied to the capacity control of the SBGeries is absent.

/ \ Slide valve underneath
the rotors
REFCOMP
| Q .

IRckCaomp]

=
ar
<2
r=

M

y 7
L;_L‘Ju

porta longitudinale
T

DK
\ JAN 4 @3 jk C\:\\\ %\s\

Picture 2-A: diagram of the internal oil circuit for lubrication and operation of the slide valve;
14,15,16: solenoid valves for capacity control;

: slide valve and actuator piston for capacity catnol;

: rotors;

: rolling bearings;

: plate for changing from step to stepless configation, and vice versa;

: oil filter;

. oil inlet-outlet connection for the external coting circuit;

: oil separator: “DEMISTER?”;

: capillary tube (internal of the compressor).

O~NO OIS WN PP
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Slide valve on top of the
rotors
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Picture 2-B: diagram of the internal oil circuit for lubrication and operation of the slide valve;
14, 15, 16: solenoid valves for capacity control;
17: slide valve and actuator piston for capacity autrol;

6: rotors;

5, 7: rolling bearings;

4: ol filter;

18: oil inlet-outlet connection for the external coling circuit;

11; oil separator ‘DEMISTER’;

13; capillary tube (external of the compressor);

The lubricant is held in the bottom of the housamgl in the oil separator. As shown in pictures 2ndl 2-B, the oll
separator of the SRC-S compressors is connectedtlgtito the front of the compressor flanged casiigjle for the
SRC-XS compressors it is located laterally makingpssible to reduce the length of the compregtmmmselves, see

picture 2-C.

A\

Warning!

The oil contained in the sump at the discharge pressure (high pressure).

The oil is circulated by exploiting the pressuréfetence between the crankcase, at the dischaegsyme, and the
point of injection, where the pressure is sliglhtigher than the suction pressure (no oil pumpes thecessary).
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From the crankcase the oil flows through a filtethte suction bearings, to the injection point lo& $crew profile and
to the discharge bearing chamber. For the SRC-$m@swors only, there is also a capillary tube thaties the oil to
the slide valve control cylinder for capacity cartr

Then the oil leaving the slide valve control cyndwhenever present-, the suction bearings andigttharge bearing
chamber flows to the suction side of the rotors iaidcompressed through the rotors together thighsuction gas.

The high-pressure oil-gas mixture undergoes toparsgion process in the ‘DEMISTER’, part (7) intpi@ 2-A or
part (11) in picture 2-B (see paragraph 2-4 ‘Opamtion’); then the oil is collected at the bottofrthe oil separator
while the gas leaves the compressor through tlehalige shut-off valve located on top of the oilasepor.

Downstream the oil filter are two connections (itlet/inlet) for the connection to an external lagg system, which
could be required by the operating conditions (depter SA-11 Additional cooling).

2.2 Oil flow-rate

As the circulation of oil is generated by a presdtifference, the oil flow rate depends upon tHtedince between
the discharge and suction pressure, accordingtéotitowing equation:

Vouo =K Ps - PA

Where:

V= volumetric oil flow-rate through the filter fhin]

K = coefficient, depending on the model of compress (see Table A)
Ps = discharge pressure [bar]

P, = suction pressure [bar]

SRC-S |113]133|163]183|213|253|255|285|303|305|353|413]463|503|553|603|755| 785|885 | 985
SRC-XS | 40 | 50 | 60
K 5,5 6 | 6,75 \ 7,5

Table A: coefficients K for calculating the oil flowv-rate;

The minimum oil flow rate required to fulfil all ghpurposes (lubrication, seal, slide valve contmodl cooling) is
ensured when the compressor works within the astedal field of operation, as long as the oil fili@normally clean
and the oil maintains its characteristics.

During the starting phase, as the pressures agyslbalanced in the compressor, there is no a@illetion; however
the bearings and rotors are designed to tolertee seconds of dry operation before the necessasspre difference
is reached.

Warning!
A Within 20 seconds from starting, the compressor tmswvork within the recommended
application range (minimum pressure difference, psgagraph 2.8).

In part-load operation and, in general, when theinmim pressure difference is not easily reacheéciapmeasures
may need to be adopted, such as:

v delayed start of the condenser fans, on air-cooféts;
v'  the use of a water flow-rate control valve on wateoled units;

v the use of a pressure regulating valve betweenctoimepressor and the condenser (contact RefComp for
further information). At the same time it might élso necessary to keep the time of the compregsstidoad
operation to the minimum (about 5 seconds).
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2.3 Lubricants
The lubricants have been selected mainly basedeofolowing requirements:

v' Seal against leaks along the rotor profile;

v' Correct lubrication of the bearings;

v' Good viscosity characteristics at high temperature;
v

Good miscibility with the refrigerant fluid at lotemperature.

=

Warning!
A Do not use lubricants other than those recommendiédhe oils approved by RefComp gre
highly hygroscopic and must not come into contétt wihe humidity in the air.

Depending on the kind of refrigerant fluid, belove déhe oils recommended by RefComp for the SRCeESRC-XS
series compressors.

2.3.1 Lubricant for HCFC: R22

. Density | Cinematic : : .
Supplier Type ccc):n}jleg]slft%n at 15°C | viscosity at FIaTPCﬁ)omt POT:Cp]O'nt FIOT!J(C}:])omt
P [g/mi] | 40°C[cst]
CPI CP-4214-32( Coer;‘grex 1.05 208 271 -35 none

Table B: properties of oil for refrigerant R22;

2.3.2 Lubricant for HFC: R407C, R134a, R404A and R507

. Density | Cinematic . . :
Supplier Type ngeg‘s'i?c'm at 15°C | viscosity at F'a?f‘c‘]’o'”t PO‘EIC‘:’]O'”t F'Oc[l‘c‘}o'm
P [g/ml] | 40°C [cS]
FUCHS Rgrl‘z'sfgl'}on POE 0.98 170 260 -24 none
CPI (SB%'els;ol)ZZ? POE 0.95 175.2 265 -30 none
UNIQEMA S'%ig‘;g{g POE 0.98 220 280 -22 none
ICI Er%'?ﬁ‘}ﬁ RH poE 0.98 68 170 -20 none

1
2
3
4

@ Standard for SRC-S compressors; RefComp apprdtemhative lubricant for SRC-XS compressors.
@ Standard for SRC-XS compressors; RefComp appraltethative lubricant for SRC-S compressors.
®) RefComp approved alternative lubricant for SR8 SRC-XS compressors with R134a.

“® RefComp approved alternative lubricant for SRCe&6®pressors with R134a.

Table C: properties of lubricant oil for refrigerants: R407C, R134a, R404A and R507;
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2.4 Oil separation

The separation of the oil is required for the fofilog reasons:

v" to ensure the accumulation of oil in the compressankcase so that it can continuously be delivéoettie

bearings and the rotors;

v' to prevent the migration of oil from the compresisto the refrigerant circuit.

RefComp has developed a high efficiency oil sepanaith low space requirements.

The presence of the oil separator could affecttimpressor sound emissions, however this is alrpadicularly low
because of the thickness and shape of RefComp essmrdesign.

The oil is separated thanks to:

v'the impact with the inside surface of the oil separn,

v the difference in specific mass between the oil thedyas;

v actual filtering of the discharged gas by the “DEENIER” (part (7) and (11) respectively in picturéznd
2-B; variation in direction and speed of the corspeal refrigerant-oil mixture).

Picture 2.C points out the specific position of tileseparator both for the SRC-S series and thé-ZR one. While
picture 2-D shows the schematic cross-section®R&@-S compressor, highlighting the separation m®terough the

oil separator.

SRC-XS SERIES

oil
separator

SRC-S SERIES

Oll
separator

Picture 2-C: specific position of the oil separatoboth for the SRC-S series and the SRC-XS one;
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Picture 2-D: separation process of the oil-refrigegint mixture using the ‘DEMISTER’ separator in the SRC-S

series compressors;
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The high pressure oil-gas mixture leaving the isrsubjected to an initial separation due todifferent velocity
between the gas and oil droplets; further separationes from the impact of the mixture againstinisele wall of the
sump, where the oil droplets are collected andestm the bottom; finally the mixture is subjected the main
separation process by flowing through the “DEMISTERer, where the oil droplets continuously chantheir
velocity and direction. The oil that is separatemhf the refrigerant then accumulates at the botibthe separator.

The lower the refrigerant mass flow rate, the highe oil separation efficiency. Under the mostical conditions the
oil carry-over rate is less than 2% of the refrigggmass leaving the compressor.

2.5 Oil filter

The compressors are fitted with a high efficiengyitber. In models SRC-S-113/133/163 this is fimsied inside the
compressor, and therefore to be inspected theatigehbell and the oil separator need to be remdwettie SRC-XS

compressors and in the remaining models of the SREgries, on the other hand, the oil filter is fiosed on the

bottom of the crankcase, as shown in picture’ 2dhd as a result it is easily accessible fromattside of the

compressor. For further details on the positior,d@pter SA-08:Dimensional drawings and packagihg

The oil filter must always be clean to ensure azrhebrication. The cleanness condition of theefiltan be checked
by the pressure drop through the filter itself. &ndormal conditions and with a new filter the gree drop is lower
than 0.8 bar.

When first starting the compressor, the oil filteay become clogged quite quickly if the refrigeraintuit has not

been carefully cleaned.

SRC-XS SERIES SRC-S SERIES

O O
o
HP-0OP R
() Oil filter LT

Picture 2-E: position of the oil filter in the SRGXS and SRC-S series compressors (in models 113/1%3 the
filter is located inside the oil separator) and dehition of the HP-OP pressure drop across the filte;

Considering HP as the high pressure -discharge aiag OP the pressure of the oil leaving the filtee pressure
differenceHP-OP representshe pressure drop across the filter.

Warning!
A For the limit value of the pressure drop HP-OP s&ttbe oil filter at which the filter needs to |be
replaced, see paragraph 2.8: “lubrication monitgtin
When the pressure drop across the filter excearlsatues indicated in paragraph 2.8, the filtediisy and must be
replaced. The compressors are fitted with a finshral filter: in some cases, then, the filter nesen need to be
replaced after just a few hours of operation, andny case when the pressure drop exceeds thes\atiogn in the
above-mentioned paragraph (consequently, a spemesiould be ordered together with the comprégssor

1 This is simply a schematic drawing; refer to theneisional drawing for each individual compressoidentify the actual
position of the high and low pressure fittings &nel oil filter.

SRC-XS and SRC-S series - Application and mainteaamanual, Technical report SA0207E — data sulgjectenodification



Lubrication RefComp

Refrigerant Compressors

2.6 Oil heater

The oil heater is designed to prevent the excesbiugon of refrigerant in the oil when in stanitisand must be on
when the compressor is off. The heater is a tuthdating element, see picture 2-H. In The SRC-X8messors and
in the models SRC-S from 183 to 985, it is inseited socket made near the oil filter, see picHe, while in the
other three compressors SRC-S-113/133/163 it a&tdakcin a socket made in the front of the oil suse picture 2-G.
For further details on the position, see chaptet08A‘Dimensional drawings and packagiing

SRC-XS SERIES SRC-S SERIES

< o O

©0@

Oil heater

Picture 2-F: position of the oil heater: SRC-XS sdes and SRC-S series from the model 183 to the 985;

Discharge shut-
off valve

Oil heater

Picture 2-G: position of the oil heater: models SRES-113/133/163;

::An

Picture 2-H: Oil heater;

SRC-XS and SRC-S series - Application and mainteeamanual, Technical report SA0207E — data sulgjectenodification



Lubrication RefComp

Refrigerant Compressors

The characteristics of the crankcase heater amrtezhon table D.

SRC-S 113|133]163]183|213]253|303|255|285|305|353|413]463|503|553|603| 755|785 | 885|985

SRC-XS 40 501 60

A 248 | 302

Potenza
nominale [W] 200 275

Alimentazione
[V-HZz] 220-50/60

Coppia di
serraggio [Nm] 30

Table D: characteristics of the crankcase heater;

The oil heater must be used when the compressfdi, and in the following situations:

when the compressor is installed outdoors (if reags the oil separator should be insulated);

extended standstill periods;

high refrigerant charge;

risk of the refrigerant condensing inside the cagspor. During standstill the compressor crankcasst m
have the highest temperature in the entire refigecircuit.

ANENENEN

Warning!
A Before starting up for the working season, the dreatust be on for at least 24 hours before
starting the compressor.

2.7 Oil level

If the compressor is delivered with suction anatligsge shut-off valves already fitted, the oil le@n charged by the
manufacturer. Otherwise the oil is supplied in safgacans inside the packaging, to prevent comialbtthe air when

the compressor is installed. The standard oil gh&dndicated in the table of technical data reggbin chapter SA-
06: “Designation of the model and technical specifiazdio

In models SRC-XS-40/50/60 and SRC-S-113/133/1632858305/755/785/885/985 the oil level can be ckdck
through two sight glasses (for the position on ¢benpressor, see picture 2-1 on the next page)tdhbesight glass
indicates the optimum level for the correct operatdf the compressor, while the lower one indicaiesminimum
level, below the which the compressor cannot operat
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SRC-XS SRC-S-113/1833

Oil sight glasse

Picture 2-I: position of the two oil sight glassem all the models of SRC-XS series and in models ERS
113/133/163/255/285/305/755/785/885/985;

In all the other SRC-S series compressors, thiewdl is monitored using a single sight glass,naicated in picture
2-L.

= I T T T T N O 1

QOil sight glass

Picture 2-L: position of the oil sight glass in modls SRC-S-183/213/253/303/353/413/463/503/553/603;

During operation a certain quantity of oil may naitr into the refrigerant circuit. Moreover for tI®RC-S
compressors a variation in the load entails alsar@tion in the amount of oil contained in the rauic cylinder
which control the slide valve; consequently theggynibe fluctuations in the oil level due to itsvfiag from and to the
slide valve control cylinder. In any case, duriqgrmtion the level of oil must remain visible withihe sight glass.
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These sight glasses also show if there is to meftigerant diluted in the oil. In fact, this probiegs highlighted by
the continuous presence of foam and is caused bgxeassive cooling of the oil when the additionablag is
obtained by the liquid injection (see chapter SA“EHditional cooling” ).

Warning!
v'According to the type of installation and the opiag conditions of the compressor
A (whether the oil cooling circuit is used or note sghapter SA-11‘Additional cooling),
some extra oil may be needed.

v The oil level in the sight glass should be cheakbdn the compressor is on.

2.8 Lubrication monitoring

Oil temperature monitoring

Normally the lubrication can be indirectly monitdr®y checking the discharge temperature of theladk of
lubrication leads to an increase of that value.

Hence a temperature sensor is available (optionthl the INT 69 VS module, standard with INT 69 RCY
module), to monitor the oil temperature (see chapfe05: Electrical devices.

Whenever this accessory is not used, a safety tstatnshould be installed on the discharge piavitch off the
compressor as the temperature reaches 120°C.

Warning!

A The additional cooling of the oil (chapter SA-1Ded not guarantee the indirect monitoring of th
lubrication through the oil temperature value.

(1]

Depending on the operating conditions, howeverdieeharge temperature may be quite different ftloenalarm
condition of the above-mentioned device (120°C)s™tcurs especially when using the R134a refrigera

Consequently, the delay in the increase and inhiegcthe critical temperature of 120°C, correspagdio
insufficient lubrication, must be considered, as torrect operation of the compressor may be affiedt this
period. As a result, RefComp suggests further radtitre methods for monitoring correct lubricatidrhey are
described below.

a. Static pressure control.

The correct circulation of the oil is guaranteedtiy fact that both the filter is clean and the poeasor operates
in the admissible field of operation (see chap#sl®: “Application rang& picture 2-N shows an example).
With reference to picture 2-Mand 2-N, to protect the compressor against irseft lubrication, the following
three pressure values need to be measured:

v" The high pressure “HP”;
v" The oil pressure “OP”;
v" The low pressure “LP”;

and make sure that:
v" The compressor works inside the application rang&jn 20 sec. from the starting;

v" HP - OP < 3,5 bar, if the compressor works outdidearea A3.
v HP — OP < 1,5 bar, if the compressor works inside 3.

1 This is simply a schematic drawing; refer to theneisional drawing for each individual compressoidentify the actual
position of the pressure connections.
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So the level of filter lodgement is not fixed bathrer depends on the operating conditions of timepcessor; that
is, if working inside area A3, the filter will beonsidered dirty when the pressure drop acrossiltee i greater
than 1.5 bar. Outside of area A3, on the other hantl always within the application range, theefilwill be
considered dirty if the pressure drop exceeds dfigevof 3.5 bar.

SRC-XS SERIES SRC-S SERIES

HP—0F

=-HP-0P—=

Picture 2-M:

HP-LP HP-LP

measuring the HP, OP and LP pressure alues in the SRC-XS and SRC-S series compressors;

condensing temperature [C]

70

60 -

50 A

40 1

30 A

20 A

10 T T T T T T T T T
-25 -20 -15 -10 -5 0 5 10 15 20 25

evaporating temperature [C]

Picture 2-N: generic application limit for series RC-XS and SRC-S compressors;

A

Warning!

v' The compressor cannot operate for more than 2thdsauutside of the conditions required
by the application limits and with the oil filteirty. After such time, the protection system
have to be activated to stop the compressor;

v The differential pressure switch for monitoring #tatus of the oil filter must be suitable for
high pressure.
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b. Flow control.

The monitoring of oil flow through the compressault be done with a flow switch kit (see chapter-G&#
“Components)

This device is a dynamic type control cause , regttiside how much oil is in the crankcase , shesveffective
flow inside the circuit made on the body of compus This circulation is granted only by the diffece of
pressure between discharge and suction line amiddered by concentrated pressure drops as famostthe oil
filter.

The oil flow switch with its inlet and outlet corat®ns are assembled from the outside to the bédgpmpressor
by customer , according to his dimensional needs.

The electrical contact of oil flow switch is “opappe” but the correct working condition is that,ritg the
running of compressor, the oil flowing throughwitl close the electrical contact.

If will happen that the difference between disgeaand suction pressure couldn’t assure the flowiloit is
beared a delay of intervention of oil flow switch.

The statements recommended by RefComp for thiy det
» 120 seconds during start-up procedure;
e 60 seconds during normal working.

13
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SRC-XS and SRC-S series compressors
Capacity control

(SA-03-04-E)

3. CAPACITY CONTROL 2
3.1 SRC-SSERIES 2
3.1.1  Operating principle and oil control circuit 2
3.1.2 Step capacity control 3
3.1.3  Control sequence: step configuration 9
3.1.4 Infinity capacity control: stepless 10
3.1.5  Control sequence: stepless configuration Errore. Il segnalibro non & definito.
3.2 SRC-XSSERIES 14
3.21 L1 configuration: working principle and control cinit 14
3.2.2 L2 configuration: working principle and control cinit 16
3.2.3  Control sequence: step configuration 19
3.3  PROCEDURE FOR STARTING AND STOPPING THE COMPRESSOR 20
3.4  OPERATING LIMITS AT PART LOAD 21
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3. Capacity control

The RefComp screw compressors can operate bothllatohd and part load. In particular for the SRG-X
compressors only the configuration ‘step’ L2 witleédacity steps (50-75-100% load) is availablejeviur the SRC-
S compressors the user can choose among the Isteponfiguration with 4 capacity steps (minimum-B8-and
100% load) and the ‘stepless’ LZ configuration @@mmous variation of the load, either from the minm step to
100%, or from 50 to 100%).

Hereinafter the two compressor series SRC-S and-$R@ill be considered separately. In addition, tliféerences
which characterized the new models SRC-S-255/288/55/785/885/985 with respect to the other modélthe
same series, will be highlighted as well.

3.1SRC-S series

3.1.1 Operating principle and oil control circuit

For the models SRC-S-113/133/163/183/213/253/3@MAA3/463/503/553/603 the cylindrical chambers timise
the screw rotors are fitted with a upper longitadliport, whose connection with the suction sideegulated by the
position of the slide valve (17), see picture 3F&r the models SRC-S 255/285/305/755/785/885/986 gbrt and
slide valve (1) are located underneath the rotwstead, see picture 3-B.

When the slide valve completely closes the abovetioged port, the effective compression length &ximum and
coincides with the entire length of the rotors; when the other hand, the valve moves towards ig@hdrge and the
opening expands longitudinally, the effective watkiength of the rotors is reduced and as a coesegua smaller
quantity of gas is processed. As a result, adjgdtie volume taken in by the rotors make it posstbl control the
mass flow processed and definitely the cooling ceypgenerated by the compressor

The slide valve is controlled by a hydraulic cylndactivated by the oil pressure. Concerning theletoSRC-S-
113/133/163/183/213/253/303/353/413/463/503/553/6@% o0il control circuit for the capacity contrabk
characterized by three normally-closed solenoidaesl14, 15 and 16 in the step configuration andlb4e 19 in the
stepless configuration, see pictures 3-A and 3-N.

On the other hand, concerning the models SRC-S28553805/755/785/885/985, in both the configuratiba oil
circuit is characterized by the three normally-ebssolenoid valves above mentioned (14 — 15 — hé)ky two
different plates (4), which allow to install theegtand stepless configurations, see pictures 3eB3a@. This means
that the oil circuit can be modify just by switchithe two plates (4).

The following paragraphs describe the operatinggipie of the oil circuit in the step and steplessafigurations and,
as you can see, this principle is the same in tha&lSRC-S series compressor types.

The main feature which characterizes the new mo2letg285/305/755/785/885/985 is the possibilityriake the
switch between step and stepless configuration ohfnging the plate (4) as reported in chapter SA&apacity
control conversion.
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3.1.2 Step capacity control

The slide valve is controlled by a hydraulic pistbat can have four distinct positions, correspogdo the capacity
steps: 100 - 75 - 50% - minimum step (note: theatiffe capacity steps may differ from the ratediga) according to
the normal operating conditions and from compres8saepmpressor).

The following pictures 3-A and 3-B show the intdrrdl circuit for the capacity control in the newoadkels
255/285/305/755/785/885/985 and in the other ofSRE-S series respectively. As you can see frosetipéctures,
for all the compressors the oil circuit is charaeed by the three normally-closed solenoid valtds 15 and 16
which respectively allow to control the three capesteps: minimum capacity, 50 and 75%.

Below is a brief description of the operation of til circuit in the four compressor capacity steps

i
Lo
2
,,,,4@,,, o @ 2
,,,,,,,,, 5@ A
7 6 5 \T
T y

Picture 3-A: step capacity control oil circuit for the models: SRC-S-
113/133/163/183/213/253/303/353/413/463/503/553/603
14, 15, 16: capacity control solenoid valves;
17: capacity control slide valve and operation pistn;
13: capillary tube (external to the compressor);
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14, 15, 16: capacity control solenoid valves;

Picture 3-B: step capacity control oil circuit forthe models: SRC-S-255/285/305/755/785/885/985;

4: step-stepless switch plate;

1: capacity control slide valve and operation pisto;

8: capillary tube (internal to the compressor);
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v MINIMUM CAPACITY STEP (COMPRESSOR STEP FOR START UP AND STOP)

Pictures 3-C and 3-D show how the oil runs insitedontrol circuit. At the minimum step the solehwalve 14
is opened, while the valves 15 and 16 are closhdrefore the oil, coming from the oil reservoigvis through
the opened port to the suction side, not pressgrigie control cylinder. Consequently the pistopushed to the
end stroke, the longitudinal port is completely g on the suction side and the length along wttiehrotors
are working is the shortest.

Warning!
& Concerning the step capacity control mode (4 stehs) minimum capacity step can be used
only to start and stop the compressor; it cannatseel to give cooling power.
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Picture 3-C: capacity control at minimum step: modés
113/133/163/183/213/253/303/353/413/463/503/553/603

RefiComp
207

P27
b 7 777777
=

%7
77777, /

Picture 3-D: capacity control at minimum step: modés 255/285/305/755/785/885/985;
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v 50% CAPACITY

With reference to pictures 3-E and 3-F at 50% cigypabe solenoid valve 15 is open while the valtésand 14
are closed; the oil enters the cylinder (through 1 hole on the left) and drives the piston to theitims
corresponding to the"2hole, where the oil flows to the suction side. Hfide valve also moves and partially
closes the longitudinal opening, thus increasimgetffective working length of the rotors.
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Picture 3-E: capacity control at 50% step: models 13/133/163/183/213/253/303/353/413/463/503/553/603;
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Picture 3-F: capacity control at 50% step: models 25/285/305/755/785/885/985;
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v’ 75% CAPACITY

At 75 % capacity, see pictures 3-G and 3-H, theasiibn is similar to the previous one, but now siodenoid
valve 16 is open while the valves 15 and 14 arsedpthe control piston is thus positioned corredpw to the
3% hole, the slide valve closes the opening furtimeriacreases the working length of the rotors.
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Picture 3-G: capacity control at 75% step: models 13/133/163/183/213/253/303/353/413/463/503/553/603;
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Picture 3-H: capacity control at 75% step: models 25/285/305/755/785/885/985;
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v' 100% CAPACITY

At 100% capacity, see pictures 3-1 and 3-L, all sodenoid valves are closed; the oil can no lorigave the
cylinder and pushes the piston to the limit onrigbt side and the slide valve completely closesltémgitudinal
opening, meaning that the compression occurs dlangntire length of the rotors.
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Picture 3-I: capacity control at 100% step: modeld13/133/163/183/213/253/303/353/413/463/503/553/603

%74

Zxz, ;
/\‘ R /
y / |rl|l\\\\ I p—

=

-l

D
I

Picture 3-L: capacity control at 100% step: model®255/285/305/755/785/885/985;
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3.1.3 Control sequence: step configuration

The oil flow is controlled by the three solenoidwes, normally-closed, positioned on top of the poessor casing,
see picture 3-M and 3-N. For all the compressoreseSRC-S these valves are energized accordirigetdogic
shown in Table A.

SRC-S-113/133/163/183/213/253/ SRC-S-255/285/305/755
303/353/413/463/503/553/603

solenoid valvel6
solenoid valvel
solenoid valvel4

Elettrovalvola 16

SRC-S-785/885/985

Elettrovalvola 15

Elettrovalvola 14

_ - O
e STt

el 1 i

@0

Picture 3-M : solenoid valve position on the comprgsors ;
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Solenoid valves

Load (capacity

steps) 16 | 15 | 14
100% Off | Off | Off
75% On | Off | Off
50% Off | On | Off

Minimum step off | off

(start up and stop) on

“Off” = solenoid not energized; “On” = solenoid energized;

Table A: operating logic of the solenoid valves fostep capacity control;

3.1.4 Infinity capacity control: stepless

Infinite capacity control is recommended whenewer¢ooling capacity of the system has to be cdettalith a high
degree of precision, while it is not very usefulsystems featuring high inertia, where step capacintrol is more
suitable.

With reference to picture 3-N, to perform the stsglconfiguration in the models 113/133/163/183/29%303/353/

413/463/503/553/603 you have to move the solenaldeviocated in position (16) to the position (D®)the circuit

(20). With this switch the valve, which in the signfiguration controlled the 75% capacity stepymontrols the oil
flow towards the slide valve control cylinder. Thider two solenoid valves do not change their posit

In the models 255/285/305/755/785/885/985 with tlaisfiguration, see picture 3-O, the plate (4)dsfigured so that
the solenoid valve (16) controls the oil flow eimigrthe hydraulic cylinder that operates the slidkve (section of the
circuit marked by numbers 3 and 4 in Figure 3-B)e /5% step control function is disabled, and ffiis teason the
section of circuit marked by numbers 1 and 2 inypie 3-A will not be shown in picture 3-O below.

The cooling capacity is therefore controlled byngsthe normally-closed solenoid valves (14), (15118) in the

models 113/133/163/183/213/253/303/353/413/463E88603 and the valves (14), (15) e (16) in thesothree

models 255/285/305/755/785/885/985. The valveg hiaw following logic:

v' (16), (19): fill the hydraulic cylinder for increiag the cooling capacity required by the users;
v' (14), (15): empty the hydraulic cylinder, until tha@nimum step or 50%, to decrease the cooling dgpac
required by the users.

This brings about _continuous controf the flow processed by the compressor, from rtiieimum value to the
maximum value. For details on how to convert thefigoiration from the step to stepless for all toenpressors SRC-
S, see chapter SA-1&4pacity control conversidn
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Picture 3-N: infinite capacity control oil circuit (step less configuration): models SRC-S-
113/133/163/183/213/253/303/353/413/463/503/553/603

IREfEaing]

3

By
\_ -7
Picture 3-O: infinite capacity control oil circuit (step less configuration): models SRC-S-
255/285/305/755/785/885/985;
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Only for the models 113/133/163/183/213/253/303/83%53/463/503/553/603 the oil channels must be tliebtto
achieve slower motion and more accurate positionfrthe control piston. With reference to the piet@-N, the load
channel (20) can be throttled by installing a miedifcapillary tube (13). The unload channel (14Y15) can be
throttled by installing an orifice (21) upstreane $olenoid valve.

Both items are supplied on request as they beloniget conversion kit from the configuration stepihte stepless one,
and have to be assembled by the user (see chaptEs:SCapacity Control Conversidh

3.1.5 Control sequence: stepless configuration

Cooling capacity control is obtained using soldrvalves (14),(15) and (16) which have to be textaccording to
logic control shown in Picture 3-P and Table 3-B

Capacity %

A

100%|

50%,

25%)

>

25 0 >60 | >300 § 25

e P T e

1 23 4 5 6 Phases

Figura 3-P Logic control of solenoid valves for spless configuration
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STEPLESS CONTROL 100+50%
SOLENOID VALVE
Phase Regolation 14 15 16
1 Start-up ON OFF OFF
2 Loading > 50% OFF OFF ON
3 Unloading to 50 % | OFF ON OFF
4 Modulation OFF | ON/OFF | ON/OFF
5 Unloading to 25% ON OFF OFF
6 Stop ON OFF OFF

“Off” = solenoid not excited
“On” = solenoid excited

Tabella 3-B: Control sequence of solenoid valves stepless configuratio

Warning !
The working at partial load condition is allowedcading to the application limits reported
the chapter SA-10:Application limit’.
Particularly, the compressor can work at the mimmeapacity step only during the start
phase, the stop phase (see paragraph 3.3) angt taae for short period of time (see previ
page).
At any rate the part load operation requires speaidtions to prevent:

v' The insufficient return of oil due to the reduceeead of the gas;
ijf v
by the lower refrigerant mass flow;

v" An overheating of the electrical motor that mightar whenever the tension value is ou

the given range.

Thorough and extensive testing is recommended.

n

up
pus

Higher temperatures on the discharge side, caug#titebcompression lower efficiency and

t of
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3.2 SRC-XS series

For the SRC-XS series the capacity control is nbtained by the new configuration L2, while in theespL1 was the

capacity control system. The difference betweereh®o configurations is basically the number ef¢hpacity steps.

As a matter of fact for:

v' L1 configuration: one only solenoid valve and tvapacity steps (50-100%);
v' L2 configuration: two solenoid valves and threeamfy steps (50-75-100%);

Hereinafter are described the working principlehef two different configurations.

3.2.1 L1 configuration: working principle and control cir cuit

With reference to picture 3-Q, the capacity is calfed by the pistons (1) which, exploiting the igr low pressure
through just one solenoid valve (the number 20gnopr close the internal passageways (2). Thessagaways
bypass part of the fluid compressed by the rot6@84) directly to the suction side. Consequentlyy@d% of the
mass flow reaches the discharge side. Bypassirigop#ite mass flow processed by the compressordbngols the

cooling capacity.
Hereinafter the 50% and 100% load capacity stepsa@nsidered.

[ 1]

O
—=

533973

RefComp

W

Picture 3-Q: working principle for the capacity control on SRC-XS series compressors: L1 configurain;
20: solenoid valve for controlling the 50 and 100%apacity steps;
1: pistons activated by the refrigerant-oil mixture