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Installation and start-up
instruction

SEMI-HERMETIC
COMPRESSORS

MHCTPYKLUUA MO MOHTAXY U
MYCKY B 3KCIMNTYATALMUIO

NMonyrepmeTnyHble
KomMnpeccopbl
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FRASCOLD SpA reserves the right to
change at any time, specifications or
design without notice and without
incurring obligations.

FRASCOLD SpA octaBnsieT 3a cobow npaBo N3MEHSITb
cneumduKkaumio Nnn KOHCTpPyKUmMio 6e3 npeaynpexaeHns
N NPUHATUA Ha ceba Kaknx-Nnnbo o0bs3aTenbCTB.
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SAFETY PRECAUTIONS

« only trained operators with
knowledge of refrigeration
fundamentals, cooling systems,
refrigerants and the

potential harm of handling
pressurised equipment can work on
system.

« read carefully the instructions in
the literature, strict observance of
the procedures are essential for
operator

safety, mantaining declared
performances and satisfactory
operation.

e compressor must only operate with
refrigerants indicated by
manufacturer.

« during maintenance do not release
refrigerants to the environment; this
is not only required by international
law

for protecting the environment, but
also to avoid difficulties in detecting
leaks in a heavily polluted
atmosphere.

« do not adjust safety valves and
control settings.

« do not use oxygen to press test the
compressor.

« verify that characteristics of
electric power are suitable

to compressor characteristics.

« before switching on the
compressor check that the suction
and discharge valves are fully open

Mepbl 6e3onacHocTH

* Kk pabGoTe gonyckKaeTcsl TOJIbKO
KBanuuumMpoBaHHbIA NepcoHar, 3HalLWun
NPUHLUMNbI OXJIAXXAEHUA, pa3finiHble CUCTEMbI
XOJI0A0CHA0bXXeHNA, CBOMCTBA XONOAUNbHbIX
areHTOB, MMEKLUM ONbIT MOHTaXa U
ob6cnyXuBaHuA XonogunbHbIX CUCTEM U COCYAOB
nop AaBrieHUeM.

* BHMMAaTeNbHO O3HAaKOMbTECb C HacTOSLEN
MHCTPYKLMEN N aHaNOrM4HON TeXHUYeCKon
nuteparypoun. Ctporoe co6bnogeHune
Tpe6oBaHMIN HAaCTOSALEN MHCTPYKLIMK
Heobxoaumo ans obecnevyeHusi 6esonacHocTu
nepcoHarna, AOCTUXEHUS 3aABIEeHHbIX
TEXHUYECKUX NapaMeTpoB U
yAOBNEeTBOpUTENbLHON paboTbl KOMNpeccopa.

" KOoMnpeccop AoJKeH paboTaTb TONbLKO C
XnagareHTamu, ykasaHHbIMU 3aBOAOM-
M3roToBUTENIEM.

"  [puM 3KcnsyaTauum He onyckanTe Bbinycka
XnagareHTa B OKpyXalLyyo cpeay; 3TO
NPOAUKTOBAHO He TOJNbKO MeXAYyHapOAHbIMMU
HOpPMaMu Mo 3aluTe OKpYXKarolen cpeabl, HO U
npobnemMon c o6HapyXeHMeM yTeuyeK XragareHTa
TeyenckaTenssMu B CUIIbHO 3arpA3HeHHOMN
napamu xnagareHta atmocdepe nomMeLleHus.

" He perynupymnTte npefoxpaHuTenbHblIe BEHTUNU U
KOHTPOJIbHbIE YCTaHOBKMW.

* 3anpeljaeTcs UCMNOMb30BaTb KUCNOpOA ANA
MCNbITaHU KOMNpeccopa noj AaBleHueM.

* [lepea BknoYeHUeM Komnpeccopa
yAocToBepbTeCh, YTO NapameTpbl NOABOAUMOro

ANEKTPONMNTaHNA COOTBETCTBYHOT INMTEKTPUHECKUM

XapakTepucTMkam Kkomnpeccopa.

" nepepn 3anyckoM KOMMpeccopa npoBepbTe,
BcacbIBalOLWUA N HarHeTaloLWmMn BEHTUNb
AOJMKHbI ObITb MOJIHOCTLIO OTKPbIThI, @ KPbILIKa
KIIeMMHOW KOPOOGKM 3aKpensieHa.

= KOMMpeccop Bcerga AOJIKeH ObITb NOAKITIOYEH K
3aliULLEHHON 1 3a3eMIIeHHOW CUNOBOW




and that the terminal box cover is
fitted.

e compressor must always be
suitably connected to a protected
and earthed power line.

« turn off the compressor and
disconnect it from power line before
removing the terminal box cover.

« do not start the compressor with
the system in high vacuum
condition.

« avoid breathing refrigerant vapour.
» wear safety glasses and gloves
when handling refrigerant or
performing maintenance
procedures; avoid contact

with refrigerant, blindness and
injuries may result to operator.

« keep away from flames and hot
surfaces; high temperature
decomposes refrigerant releasing
toxic contaminants which are very
dangerous for environment and
operator.

« compressor is supplied with a
nitrogen holding charge with
pressure 1 bar; remove compressor
bolts only after the holding charge
has been vented.

« do not touch the compressor until
it has been inoperative for a long
period; when operating
temperatures can reach 100 °C/
212°F and needs time to cool.

3neKTpoceTH.

"  npexpae YeM OTKPbIBaTb KPbILWKY KNeMMHOWM
KOpPOOKM, BbIKITHOYMTE KOMNPECCop U OTKNIOYNTe
€ro OT CUNOBOW 3NIEKTPOCEeTH.

= 3anpelyaeTcs 3anyckanTb KoMnpeccop, korga
cucTemMa HaxogUTCA B YCIOBUSIX rNMy6OKoro
BaKyyMma.

* wu3beranTe BAbIXaTb Napbl XJlagareHTa.

* [lpu paboTte c xnagareHToM BO BpeMs
o6cnyXuBaHus KomMnpeccopa Heob6xoaMmo
Mcnonb3oBaTh 3alUTHbIE OYKU U NepyaTku. B
NPOTMBHOM Clly4ae 3TO MOXeT NPUBECTU K
NoBpeXAeHUI0 MOBEPXHOCTU KOXU U rnas.

= [lpu paboTe ¢ xnagareHToM crneayet usberatb
MCNONb30BaHUs OTKPbITOro NyiaMeHu 1
NPUCYTCTBUSA B 30He paboT CUNbHO HarpeTbIx
NOBEPXHOCTEN; NPU HANTMYUUN BbICOKUX
Temnepartyp xnagareHT MOXeT HavyaTb
pacnapgaTbCsl Ha BellecTBa, KOTopble SIBISAKTCS
3arpsA3HALWMMU U TOKCUYHbIMU. OHU MoryT
npeacTaBnATbL ONACHOCTb Kak ANA nepcoHana
TaK u ons oOKpyxaroLlien cpeabl.

=  KOMMpeccop NOCTaBAAETCA NOSIHOCTbLIO
3anpaBneHHbIN 3alWUTHbLIM ra3om (a30ToM) nopa
naBneHuemM 1 6ap; nepen ycTaHOBKOWM
KoMnpeccopa yaanuTe 3alWUTHbIN ras.

 Bo Bpems paboTbl KOMNpeccopa Temneparypa
ero noBepXHOCTU MOXeT gocturatb 100°C / 212°F;
no3ToMy 3anpeLiaeTca NpuKacaTbCAa K Komnpeccopy
BO BpeMsA paboTbl U Nocrie OCTaHOBKU KOMMpeccopa
TpebyeTcA BpeMsA ANs OCTbIBaHUA €ro NOBEPXHOCTH.

p.5

1. Introduction
FRASCOLD offers a modern and high
performance range of products
for refrigeration and air-conditioning
including single stage reciprocating
semi-hermetic compressors.
They are available in 74 models
belonging to 10 series, which are
different in construction, with
displacement (at 50 Hz) from 3.95 ma/h
up to 205.80 ms/h.
For further details, please consult the
catalogue "FRASCOLD semihermetic
compressors".
1.1 Standard equipment
Each compressor is supplied complete
with:
« 0il charge
« nitrogen holding charge at 1 bar
gauge pressure
* rubber vibration absorbers
« electric motor protection
« terminal box complete with staple
bars and nuts
« spare parts set for discharge and
suction valves, placed inside the
terminal box
« technical leaflet with information
about electrical wiring and lubricants.

1. BBeaeHune

KomnaHnnsa FRASCOLD npenctasnsieT COBPEMEHHYHO U
BbICOKO3(P(PEKTMBHYIO CEPUIO MPOAYKTOB OS5 CUCTEM
XOMNOAOCHaBXEeHMS 1 KOHONLMOHNPOBAaHMS BO34YyXa,
BKMOYas OQHOCTYNeH4YaTble NOPLUHEBLIE
nonyrepmMeTu4Hble KOMMPeCCcopbl.

Mpennaraembie KoMnpeccopsl 74 moaenen,
crpynnupoBaHHbIX B 10 cepuin, oTnnyaroTcs no
KOHCTPYKUMK, N0 06BbEMHON NPOM3BOANTENBHOCTM (NpKY
50 'u) B npegenax ot 3,95 m*/yac no 205,80 m*/uac.

[ononHutensHasa NHpopmMauns CogepXXnTcsa B Katanore
«[onyrepmeTnyHble komnpeccopbl FRASCOLD»

1.1 CraHpapTHaa KoMmnneKkrauusa

Kaxxgbli KoMnpeccop NoCTaBnseTCA B CrieayoLen
KOMMNEeKTaunu:

- 3anpaBka Macrnom

- 3anpaBKa 3alUMTHbIM ra3oM — a30TOM Nog AaBneHnem 1
bap

- pe3anHoBble BUOGpooNopsbI

- cMcTeMa 3almThbl anekTpoasuraTens

- KNneMmMHas kKopobka C KNneMMHbIMU KONogKkamu u
ramkamu

- 3anacHble NPOoKaaku Ansa HarHeTaTeNbHOro U
BCacblBaloLLEro 3anopHbIX BEHTUNEN, BITIOXEHHbIE B
KNEMMHYIO KOPOOKy

- TeXHWYecKas MHCTPYKUKS, coaepxallas
3NEKTPUYECKYIO CXEMY NOAKMNIOYEHUS 3nekTpoaBuraTens
KOMnpeccopa 1 CBEAEHUS O XONoaunbHbIX Macnax,
NPUMEHSIEMbIX B KOMMpeccope




« electronic oil pressure switch,
compressors of the series V, Z, W
Upon request, it is possible to supply
the compressor equipped with a
large range of accessories suitable to
achieve better efficiency and
reliability for any foreseen operational
condition.

For further details, consult installation
manuals concerning the individual
accessories (see page 17, "7.
Equipments and accessories") .

1.2 Name plate

Each compressor is equipped with a
rivetted name plate,

on which are indicated indelebly all
compressor characteristic data.

For further details, see figurel.

1.3 Protection

Compressors A,B,C,D,Q,F, S, V,Z
and W series are supplied with
integral protection, in accordance to
DIN44081 standard, with PTC
thermistors placed into the electrical
motor stator and connected to

an electronic control module KRIWAN
(model INT69 for A, B, C, D, Q,

F and S series compressors; model
INT69TM for V, Z and W series
compressors).

name plate

fig. 1

model of compressor

serial number

maximum operating pressure

maximum static pressure on low pressure side
locked rotor current

maximum operating current

electrical data

displacement

speed

- Komnpeccopbl cepun V, Z, W ocHaLlarTcd
3NEKTPOHHBIM perie KOHTPOMsi CMa3KMu.

Mo 3anpocy, KoMnpeccopbl MOTYT MOCTaBMASATLCS C
OOMOSTHUTENbBHBIMU YCTPOWCTBaMU U
NpVHaaNeXHOCTAMU, HEOOXOAUMBIMW ANst AOCTUXEHMS
MakcumanbHOM aHEKTUBHOCTU U ONTUMANbHbIX
pes3ynbTaTtoB npu nobbIX YCNOBMAX SKCMNyaTaLum
Komnpeccopa

HononHutensHasa nHgopmMaLums COOAePXUTCS B pasgene
«7. OcHaleHne n AoNoNHUTENbHbIE YCTPONCTBA» (CM.
cTpaHuuy 17)

1.2 3aBoackan aTUKeTKa Ha koMmnpeccope

Kaxxgbli KoOMnpeccop UMeeT 3aBOACKYH 3TUKETKY, Ha
KOTOPOM yKasbiBaeTCs BCE TEXHNYECKME JaHHbIe U
HeobxoaMMble CBeAEHNst O KOMNPeCCope.
PacnonoxxeHne JaHHbIX Ha 3aBOACKOWN 3TUKETKE
nokasaHo Ha puc. 1.

1.3 3aWwmTHbIE YCTPOMUCTBA

Komnpeccopsbl cepun A,B,C,D,Q,F, S,V,ZuwW
OCHaLLalTCsA BCTPOEHHON TEPMUCTOPHON 3aLLMTON
anekTpoABuraTtens, B COOTBETCTBMM C TpeboBaHUsMHA
ctaHpgapta DIN44081, Ha ocHoBe NonynpoBOAHUKOBbLIX
Tepmope3sunctopoB (TepmuctopoB) Tuna PTC,
YCTaHOBMEHHLIX B CTAaTOpe anekTpoasuraTens.
TepmucTopbl U NUTaHWE anekTpoaBuraTenemn
NnoAKntoYaloTCca K ynpasnsaioLemMy 3neKTpoHHOMY
mogynio KRIWAN (mogens INT69 gns Komnpeccopos
cepun A, B, C, D, Q, Fu S; mogenb INT69TM ans
Kkomnpeccopos cepuii V, Z nu W).

3aBojcKkas 3TUKeTKa

puc. 1

mopenb komnpeccopa
CEepUiiHbIA HOMep

MakcumanbHoe paboyee AaBneHue

MaKkcumarnbHOe cTaTuyeckoe JaBrieHne Ha CTOPOHe BCachiBaHUS
6GroK1poBaHHbI TOK poTopa (MYCKOBOW TOK)

MaKcMMarbHbI paboymin ToK

anekTpuyeckue AaHHble

obbemHas Npov3BOANTENBHOCTb

4ymcno o6opoToB B MUH.
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The module model INT69TM is
equipped with 5 minute delay circuit
that protects against “short cycling (see
page 7, "1.10 Maximum

stop/starts per hour" and "1.11
Application limits").

Standard equipment of V, Z and W
series compressors includes a
maximum discharge temperature
sensor (see fig. 2).

This accessory with automatic reset, it
is connected in series with

PTC thermistors and is calibrated at
130°C to stop compressor

operating when the discharge
temperature reachs that critical value.
Upon request, discharge temperature
sensor can fits Q and S series
compressors.

As concern protection device
connection, consult the present manual
on page 10 "3.3 Electrical connections"
and the wiring diagrams from

page 60.

maximum discharge temperature
sensor

Mopaynb INT69TM umeeT cxemy 3agepx Ky,
No3BONSAIOLLAA BKNIOYATb KOMMPECCOP He paHee, YeMm
yepes 5 MMHYT C MOMEHTa ero OCTaHOBKM BO n3bexaHve
LMKNUYHoCTM paboTbl koMrnpeccopa (cMm. CTp. 7, «1.10
MakcumanbsHasa YacTtoTa BKOYEHU B Yac» 1 «1.11
paHuLbl MPUMEHEHMSA).

B ctaHgapTHY0 nocTaBky Komnpeccopos cepuin V, Z n W
BXOAWT JaTUYMK TemnepaTypbl HarHeTaemoro rasa (cwm.
puc. 2).

[Jatuvk otkanubposaH Ha yposHe 130 °C u
nocnegoBaTeribHO CBA3aH ¢ Tepmuctopamm PTC. 310
no3BonsieT ynpasnsowemMy Moayno OTKYaTb
KOMMpeccop, Korga Temnepartypa Ha HarHeTaTernbHON
CTOPOHE [JOCTUraeT KPUTUYECKMX BENNYUH.

Mo 3anpocy komnpeccopbl cepun Q n S moryt
KOMMMeKToBaTbCs TepMOAaTYNKOM TemnepaTypsbl
HarHeTaemoro rasa.

MHdopmaumsa o NoAKNYeHUN 3alUTHBIX YCTPONCTB
COAEPXKUTCHA B lAaHHON MHCTPYKLUUK Ha cTp. 10 B pasgene
«3.3 JneKkTpryeckme NogKIMiYEHNS» N CXeMax
noakKIto4eHns Ha cTp. 60.

OaTyuK TeMnepaTtypbl HarHeTaemMmoro rasa




fig.2

1.4 Terminal box

Inside the box, there are all the
terminals for compressor connection to
the electrical net and to the check and
protection circuit.

The body of the box is manufactured
as a single piece with the cover
having a O-ring seal giving an
enclosure rating of IP55.

N.B. The terminal box contains a
complete gasket set for

discharge and suction valves and

the control circuit of oil

pressuse switch.

The electric terminal box for three
phase compressors are complete with
staple bars and stop nuts.

As per compressor electrical
connection, consult the present manual
on page 10 "3.3 Electrical connections"
and the the wiring diagrams

starting from page 60.

1.5 Lubrication

Compressors A, B, D, F, Q,and S
series are lubricated by means oil
thrower disc.

In compressors V, Z and W series,
lubrication is achieved by

high pressure oil pump.

All compressors with oil pump are
complete with oil filter and
connections for pump discharge
pressure and oil differential pressure
electronic switch to protect the
compressor from damages caused by
lack of lubrication.

electronic oil pressure switch

fig.3

puc. 2

1.4 KnemmHasn Kopo6Gka

B knemmMHol KOpoOke Haxo4AaTCA BCE KNEMMbI AJis
NOAKITIOYEHMS KOMMpeccopa K afIeKTpUYeckon cetu, a
TaKkKe KnemMmbl 4515 KOHTPOMbHOM Lienu 1 Lenu 3awuTol.

Kopnyc kneMmMHOM KOPOBKM BbINOMHEH Kak eauHoe
uernoe. Kpblillka kopnyca UMeeT ynnoTHUTENbHOe
Konbuo. Kopnyc knemMmHon Kopobku obecneynsaeT
3awunTy no knaccy IP55.

BaxHo: B knemmHoM Kopobke koMmnpeccopa
HaxoAUTCS 3anacHOW KOMMJIEeKT NPOKNafokK Ans
HarHeTaTenbHOro U BcacbiBalOLWEro 3anopHbIX
BEHTUNEN, pene AaBreHUA macna.

B knemmHo kopoOke gnst komnpeccopa ¢ 3-x pasHbIM
anekTpoaBuraTenemM MMeTCH KIeMMHbIE NEPEMBIYKA U
ramku Ang KNeMMHOro LmTka.

WHdopmauuio o nogknoyeHun komnpeccopa Bl
HanpgeTte cTp. 10 pa3gena HacTosLWEeN NHCTPYKUMK «3.3
OrnekTpuyeckne NOAKMYEHNS» U B ANEKTPOMOHTaXHbIX
cxemax nogknioveHus, HaymHas co cTp.60.

1.5 Cuctema cmasku

[ns komnpeccopos cepun A, B, D, F, Q,n S
NpYMeHseTcs LeHTpobexHas cucteMma CMaskuy ¢
MCMnonb30BaHNeEM AMCKOBOIO Macno-pasdpbi3rmartens.
Komnpeccopbl cepun V, Z n W oCHaLleHbl MacnsHbIM
HaCcoOCOM BbICOKOrO AaBneHus. Bce komnpeccopsbl ¢
MacnsHbIM HACOCOM UMEIT MacnsiHbIN PUNbTP,
BO3MOXHOCTb Noaknio4eHns npubopa aAng KOHTpons
[aBneHus Macna (MacnsHbl NPeccocTar), a Takke
3NeKTpOoHHOe AnddepeHumnansHoe pene AaBneHus
macna (Pene KoHTponsa Cmasku), C Lenbio 3aLmThbl
KoMnpeccopa OT BO3MOXHOIO HegocTaTka macna.

AMEeKTPOHHOE perne aBrieHus Mmacna
puc. 3
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1.6 Lubricant

All FRASCOLD compressors are
charged in the factory with an adequate
quantity of POE polyol ester lubricant.
The lubricant type and its viscosity are
fitted both to refrigerant and to
evaporating temperatures field at which
the compressor may work.

For further details, consult the table
11.1 on page 40.

Each lubricant replacement or eventual
charge recovery have to be

absolutely effected with the same oll
type originally contained or with

a type approved by FRASCOLD (see
the table 11.2, page 40) and

following strictly the procedure
illustrated on page 21, "9.1 Lubricant
replacement”.

1.7 Discharge and suction valves

The compressor is supplied with
discharge and suction valves already
assembled on the compressor and
complete with gaskets.

In case it is necessary to disassemble
the valves from compressor

1.6 XonogunbHoe Macno

Bce komnpeccopbl FRASCOLD nocTasnstTcs
NONHOCTbIO 3anpaBfeHHbIMU HEO6X0AMMbIM
KONMMYeCcTBOM NonmonbadumpHeiM Mmacnom (POE).
XonoaunsHOe Macrno 1 ero BA3KOCTb NMOMHOCTbIO
noaxoauT Anst paboTbl KOMMpeccopa Co BCeMu Tunamu
3asBMeHHbIX XNagareHToB U BO BCEM AmMana3soHe
pernameHTMpyemMbIX TemnepaTtyp KANeHus.
[ononHutensHas nHopmaums o 3anpaBnsemMom B
KOMMpeCccopbl XONOAUITIbHOM Macrie COAepPXNUTCS B
Tabnuue 11.1 Ha cTp. 40.

[ns YyacTUYHOM UNK NONTHOW 3aMeHbl Macra B
KoMnpeccopax Heobxogumo NCMoNb30BaTb 3aBOACKOE
mMacrno unm macno, ogobpeHHoe FRASCOLD ans
3ameHsbl (cMm. Tabnuuy 11.2, ctp. 40). Bo Bpems
npoLeaypbl 3aMeHbl Macna HeobxoaumMo CTporo
npuaepxmnsatbcsa TpeboBaHun pasgena «9.1 3ameHa
Macrna» Ha cTp. 21.

1.7. BcacbiBaloWwMM U HarHeTaTenbHbIN 3aNOpPHbIe
BEHTUNMN

Komnpeccop noctaBnsieTcsi ¢ BCacbIBaKOLUM U
HarHeTaTeslbHbIM 3aMOPHbIMU BEHTUISIMU, C KOMMITEKTOM
npoknagok. NMpn HeoBXoANMOCTU 3T BEHTUIIN MOXHO
OeMOHTUPOBaTL C Kopryca koMmrnpeccopa (Hanpumep Ha
Bpems nanku Tpyb). B aTom crnyyae 3aBoackue
NPoKnaaku BeHTUnen Heobxoanmo 3ameHnTb Ha




body (for example before refrigerating
circuit pipes welding), the

gaskets have to be removed and then
replaced with those supplied

as spares and placed inside the
terminal board.

The valve connection to the
refrigerating circuit pipes has to be
executed following the procedure
illustrated on page 9,

"3.2 Refrigerating connections".

1.8 Vibration absorbers

Each compressor is supplied complete
with four rubber vibration absorbers, all
equal and packed separately with the
necessary small parts for their
assembling.

The assembly has to be executed
following the instructions illustrated on
page 9, "3.1 Compressor fixing to
frame".

1.9 Holding charge

At the end of the test on-line, the
compressor is pressurized with
nitrogen

at 1 bar gauge; this holding charge has
the purpose to avoid humidity
infiltrations inside the compressor
during transport and stockage.
WARNING

Before removing any compressor

bolt or valve, vent the holding

charge by opening slowly the
discharge valve plug.

1.10 Maximum stop/start per hour

A too frequent sequence of compressor
start and stop causes of many
mechanical stresses and electrical
motor overheating, which reduce
considerably the compressor lifetime.
This inconvenience could have a
source in the choice of a too powerful
compressor with respect to the thermal
charge or of a regulation thermostat
with a too small differential.

1.11 Application limits

Current unbalance between two
phases

Tension unbalance between two
phases

Tolerance on nominal tension

10%

2%
+5%

Cycle number * 10/hour
Static pressure on low pressure side
20.5 bar

Working pressure on high pressure
side 30 bar
Discharge temperature 130°C
* with 5 min. of minimum continuous
running

These values are to be considered as
limits not to exceed in every working
condition.

3anacHble. 3anacHble NPoKNadKkn XpaHATCS B KNEMMHOM
KopoOke. NMNoaknoyeHne 3anopHbIX BEHTUIEN K
TpybonpoBoay XonoaunbHOM CUCTEMbI HEOOX0ANMO
BbINOMHWTBL B COOTBETCTBUM C pasgernom «3.2
MoakntoyeHne Komnpeccopa K XonogunbHOM cucteme»
Ha cTp. 9.

1.8 Bubpoonopbl

Kaxxgbli koMnpeccop NocTaBnseTcs B KOMMMEKTe C
YeTbIpbMS pe3nHOBbIMY BUbpoonopamu. Tak xe, ¢
KOMMpeCCcopoM NOCTaBNAETCA KpenexXHble AeTarnu,
HeobOxoauMble Ans ux yctaHoBKWU. KpenexHble getanu
yrnakoBaHbl OTAENbHO.

MoHTax NPOn3BOAUTCS B COOTBETCTBUMN C YKa3aHUAMU,
nokasaHHble Ha cTp. 9 B pa3aene «3.1 KpenneHue
Komrnpeccopa Ha pame»

1.9. 3anpaBka 3alUTHbIM ra3om

B KOHLIe 3aBOACKUX UCMbITAHWUIA, KaXKAbI KOMIPECccop
repMeTU3NPYIOT U 3aMnorHS0T a30ToM NoA AaeneHvem 1
Oap. Ota npouenypa Heobxoanma aris TOro,4Tobb!
ybepeyb KOMNPeccop OT NPOHUKHOBEHUSI BO BHYTPb
Brarv BO BpeMsi TPaHCMNOPTMPOBKN U XpaHEHMS.

MpepynpexaeHue

Mepep nobon onepaumnen no pasdbopke Komnpeccopa
(HanpuMep AeMOHTaX BeHTUNs) Heobxoaumo
MeAJleHHO CTPaBUTb a3oT U3 Komnpeccopa. Ons
3TOro Heo6xoAUMO yAanuTb 3arfyLwKy Ha
HarHeTaTeNbHOM BeHTuUne.

1.10 MakcumanbHasi YacToTa BKITHOYEHUM B Yac
YacTas LMKNMYHOCTL paboTbl anekTpoasuratens
KoMmnpeccopa (4acTble 3anycku U OCTaHOBKM) ABMNsieTCs
NPUYNHON MEXaHUYECKMX HANPSKEHUI U Neperpesa
obMOTOK anekTpoasuraTensi. B koHe4yHom utore 310
NPUBOANT K COKpaLLIEHWNIO CPOKY CryObl KoMnpeccopa.
MprunHOM gaHHOro HegocTaTka MOXET ObiTb BbIOOP
CMNWLIKOM MOLLHOIO MO NPOM3BOAMTENBHOCTHU
KOMMpeccopa Unm HegocTaTovyHasi pa3HoOCTb MeXay
TemnepaTtypamu BKITIOYEHNS U BbIKITOYEHUS
TemnepaTypHoro pene (TepMmocTara).

1.11 MpaHnLUbI NPUMEHEHUs

PaccornacosaHue mexay AByms dasamu no Toky 10 %

PaccornacoeaHve mexgy oByms dasamum no
HanpsXeHuo 2%
[onycTMoe OTKINOHEHWE OT HOMUHANbHOIO HaNPSHKEHUSI
+5%

Yumcno umknos (3anyck/octaHoBka) * 10 pa3 B yac
CraTnuyeckoe gaBrneHue Ha BcacbiBaloLEen CTOPOHe

20,5 6ap

Pabouee gaBneHune Ha HarHeTarowlen ctopoHe 30 6ap

TemnepaTtypa Ha HarHeTaroLLEen CTOPOHe 130 °C
* MUHUManbHO-HeNpepbiBHas paboTta KoMmnpeccopa
COCTaBMnaeT 5 MUHYT

[aHHble 3HaYeHus ABNATCS NPeaernbHbIMU N He
OOMXKHbI AOCTUraTbCA BO BPEMS dKCnyaTaumm
KomMmnpeccopa.
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2. Preliminary checks and
operations before

2. MpepnBapuTenbHble NPOBEPKU U AeNCTBUA
nepen yctTaHOBKOM KOMnpeccopa




installation

Upon compressor receipt and before its
installation, execute some easy
operations in order to verify its integrity
and fitness for assembly in the
refrigerating circuit.

2.1 Checks and testings

a) at compressor receipt, verify that its
packing has not been damaged

during transport

b) remove compressor packing

c) verify that the compressor is not
damaged

N.B. In case damage or tampering
found, send immediately

a written communication.

d) verify that the components supplied
as compressor equipment are
complete as illustrated on page 5 "1.1
Standard equipment"

e) put the compressor on a horizontal
surface and verify that the lubricant
level is not lower than 3/4 of level sight
glass (see figure 4)

f) verify that the electrical
characteristics on the compressor
name

plate (see figure 1, page 5) are in
accordance with the electrical

net values.

2.2 Compressor lifting

All compressors are equipped with a
suitable lifting slot or ring placed
between the heads and the terminal
board.

Compressors should only be moved
with equipments suitable for the weight
involved.

lubricant level

oil level

fig. 4

compressor lifting

fig.5

Never lift the compressor, hooking
suction and discharge valves as well
other accessories to avoid damages
and refrigerant leakages.

During lifting, keep the compressor still
to avoid oscillations.

lMocne noctaBkm koMMpeccopa 1 nepen ero ycTaHOBKON
B XONOAMUIbHYIO CUCTEMY HEOOXOAUMO MPOBECTU PSif
NpocTbIX (NpeaBapuUTenbHbIX) AEUCTBUI, HaNpaBneHHbIX
Ha noaTBepXAeHne UCMPaBHOCTM KOMNpeccopa M
onpegerneHne NPUrogHOCTU €ro K MCNosib30BaHUIO

2.1 MpoBepKu U UcnbiTaHUA

a) Npu NosTydeHMn KoMnpeccopa nposepbTe
LeNIOCTHOCTb YMakoBKM KoMMApeccopa nocne ero
TPaHCMOPTUPOBKM

b) yoanute Tapy n ynakoBovHble maTepwuanbl
KomMnpeccopa

C) yOOCTOBEPbTECH, YTO KOMMPECCOP HE UMEET BHELLHUX
noBpexXaeHumn

BaxHo: B cny4ae, ecnu ynakoBka unm komnpeccop
MMeloT noBpexaeHus unu aedekTbl, Heobxoanmo
HeMeANeHHO COCTaBUTb COOTBETCTBYHOLLMIA aKT U
NMUCbMEHHO N3BECTUTb 06 3TOM NocCTaBLUMKaA.

d) npoBepbTE KOMMNEKTHOCTL NPUHAAMNEXHOCTEN
Komnpeccopa. B cnyvyae ctaHgapTHOM NOCTaBKU
NpVHaANeXHOCTM JOIMKHbI ObITb B COOTBETCTBUN C
pasgenom «1.1 CtaHgapTHas koMnnekTauusa», cTp.5

€) pa3mecTnTe KOMMPEeCCcop Ha ropn3oHTanbHON
NMOBEPXHOCTM U MPOBEpPbTE YPOBEHb Macna 4yepes
CMOTPOBOE CTEKINO — ypOBEHb Macna AomkeH bbiTb He
HWXe YeM 3/4 B none 3peHnsi CMOTPOBOrO cTekna (CM.
puc. 4)

f) NnpoBepbTE COOTBETCTBUE 3HAYEHWUI SNEKTPUHECKMX
[aHHbIX Ha 3aBOACKOW 3TUKETKE CO 3HAYEHUSIMU
3MNeKTPOCETU, NpeaHa3HavYeHHOM A NMTaHWA
Komnpeccopa (cm. puc. 1, ctp. 5).

2.2 NMNogbem KoMmnpeccopa

Bce komnpeccopbl UMET NOABEMHbIN KPOHLUTENH UK
KonbLo (pbIM-601T), YCTaHOBNEHHOE MeXAY rofloBKOM
Bnoka uMnNMHAPOB N KNEMMHOWN KOPOOKOW.

Komnpeccopbl OMmMKHbI TPaHCNOPTUPOBATLCS TOMNbLKO C
NMOMOLLIbIO NOABEMHO-TPAHCNOPTHOrO 060pYyAOBaHUS,
paccuuTaHHOro Ansi AaHHOro Beca.

YpoBeHb CMa30o4yHoro matepuana

YpoBeHb Macna

puc. 4

Moabem komnpeccopa

puc. 5

Bo nsbexaHve noBpexgeHus Komnpeccopa unm yteyek
XnagareHTta, HMKoraa He NoAHMMaTb KOMMpPeccop 3a
BCaCbIBaOLLMIN, HAarHeTaTernbHbIA 3anopHble BEHTUMU
Unu gpyrmue yctpoucTBaa.

Mpu nogbeme komnpeccopa, ansa nsbexaHust ero
packaymBaHusi, He06X0AMMO KOMMpPEeccop
npuaepxuneaThb.
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3. Compressor installation

3.1 Compressor fixing to frame

It is important that the compressor is
fixed to a frame perfectly horizontal
that, as well as guarantees working
without anomalous stresses, is
indispensable for the perfect lubrication
of parts in motion.

The vibration absorbers supplied will
reduce operational and

stop/start vibrations being transmitted
to the compressor frame to

which it is fitted.

3. YcTaHOBKa KomMmnpeccopa

3.1 KpenneHue Komnpeccopa Ha pame

OueHb BaXXHbIM SIBNSAETCS CTPOro ropu3oHTarnbHoe
KpenneHve komnpeccopa Ha pame. 3TO No3BonseT
rapaHTupoBaTb paboTy komnpeccopa 6e3 aHoMarbHbIX
HanpsKeHU, HO U BO3MOXHOCTb 06ecneyvnTb
B6ecnepeborHoe LiMpKynupoBaHme B HEM Macna.

Wcnonb3oBaHne Bubporacutenem, BXogaLWwmnx B KOMMMEKT
nocTaBku, MO3BOSSIET NPEAOTBPATUTL Nepeaavy
BMOpaL MM KoMNpeccopa Ha KPeNeXHy pamy BO BpeMS
ero paboTbl, B 0COGEHHOCTN BO BPEMS MycKa U
OCTaHOBKM.




a) prepare the compressor installation
seat, respecting the necessary
technical space as indicated from page
42

b) through the four vibration absorbers
supplied as equipment, fix the
compressor on installation seat,
applying the correct tightening torque,
as below.

Vibration absorbers - bolt tightening
torque

bolt dimension

tightening torque

3.2 Refrigerating connections

WARNING

Before removing any compressor

bolt or valve, discharge

the holding charge by opening

slowly the discharge valve

plug.

The compressor refrigerating
connections realization require suction
and discharge valve brazing
operations; the refrigeration system's
reliability will be

reduced if foreign particles are allowed
into the circuit.

While atmospherical air and humidity
(infiltrated inevitably during assembly)
can be removed through vacuum (see
page 13, “5.Vacuum and charge”),

the removal of the deoxidizer and oxide
residual, which develops during
brazing, is an operation neither simple
nor cheap.

The impurity dimensions are so small
to bypass partly the action of filters
installed in liquid lines; during
refrigerating circuit assembly, it is
advisable to use all possible
precautions in order to avoid impurity
introduction.

Besides to elementary precautions to
take during pipe cutting, it is necessary
to avoid an excessive use of
deoxidizers and, when possible,to put
dry nitrogen or other inert gas in the
piping during its brazing;to avoid to
offer valve internalparts at a dangerous
overheating,it is suggested to
disassemble the valve or only the
coupling (by removing the gaskets) and
wrap it in a wet cloth.

a) open slowly the compressor suction
valve plug and vent the nitrogen
holding charge

b) close carefully the plug

c¢) disassemble the valves (or coupling)
from the compressor (see figure 6)

d) remove the gaskets (see figure 7)
fig.6 fig. 7

e) effect the brazing of the valves of the
discharge and suction pipes of

the refrigerating circuit, taking
necessary precautions to avoid

both internal part overheating and

a) NOAroTOBbLTE CreLuanbHoe MecTo AN YCTaHOBKN
Komnpeccopa, oTeevatollee TpeboBaHusaM Ha CTp. 42

b) 3akpenuTe KOMNpeccop B MECTE ero yCTaHOBKU Npu
NMOMOLLY YeTblipex BUOPOOMOP, BXOASALLMX B KOMMIEKT
noctasku. KpenexHble 60MTbl cneayeT 3aTsaHYTb
KPYTSLLMM MOMEHTOM B COOTBETCTBUN C
HWXenpmeeaeHHoM Tabnmuen.

Bubpoonopsbl — KpyTaLLMin MOMEHT 6onTa

pa3vep 6onta

KPYTALMIA MOMEHT

3.2 MoakntovyeHne KomMnpeccopa K XonogunbHon
cucteme

MpeaynpexaeHue

Mpexae 4eM CHMMaTb Kakou-NM60 GONT N BEeHTUNb
C KoMnpeccopa Heo6Xxo0AUMO MeANEeHHO CTPaBUTb
as3oT u3 komnpeccopa. [ina atoro Heo6xoaUumMo
yAanuTb 3arnyLlKy Ha HarHeTaTerlbHOM BeHTune.

Komnpeccopbl NOACOEANHSIOTCS K XONOAUITbHON
cucTeMe Yyepes BcachbiBalOLWUIA U HarHeTaTenbHbIn
3anopHbIe BEHTWUIM MOCPEACTBOM MasiHbIX COEQUHEHUIA.
HapexHocTb paboTbl XonoaunsHoW cuctemsl byaet
ropasfio HWxe, ecnu B Hee nonagyT UHOPOAHbIE
BELLEeCTBa Mnn YacTuubl.

Ecnu atmoccepHbIn BO3yxX U coaepalimecs B HeM
napbl Bnarn (Hem3bexxHo NpoHuKatLLmMe B CUCTEMY BO
BPEMS MOHTaXa) lerko ygansiTcs Yepes
BaKyymupoBaHue (cM. cTp. 13, pasgen «5.
BakyymupoBaHue 1 3anpaBka xragareHTom»), TO
YyCTpaHeHMe OCTaTKOB TBEPAOrO MPUMNOS N OKarmHbI,
KOTOpbI€ MOTYT NMPOHUKHYTb B CUCTEMY BO BPEMS NMaWKK,
SABNSIETCA NPOLECCOM CITOXHbBIM U LOPOrOCTOSLLNM.
CpaBHUTENBHO HEGOMbLUME pa3Mepbl 3TUX NPUMECEN
No3BONISIET UM YaCTUYHO MUHOBaTb PUNbTPI,
YyCTaHOBIEHHbIE B TPYOONPOBOAAX Ha XUAKOCTHOM
nnHun. NoatoMy pekoMeHayeTcs Bo Bpems paboT no
npoknazke TpybonpoBOAOB NPUHSATL BCe HEOOX0aNMbIE
Mepbl BO U30ExaHue 3arpsi3HEeHN.

Kpome yxe n3BecTHbIX Mep, MO3BONSAOLLMX N3bexaTb
nonagaHuve rpsiau B Tpybbl BO BpEMS UX PE3KM U
npoknagku, HeobxooMMo npu navke Tpyd MCMNONbL30BaThb
CyXOW a30T Ui APYron MHEPTHbIN (3aLUUTHBIN) ra3 ans
npefoTBpaLLEHUS OTIIOXEHMI OCTATKOB ¢hritoca unm
Opyrux nHopoAHelx Ten. ina Toro, 4tTobbl N3bexaTb BO
BpeMSs Narky onacHoro neperpesa BHYTPEHHUX YacTew
3anopHbIX BEHTUNEN KOMMNpeccopa, draHew, BEHTUNSA
crnepyeT CHATb C KoMnpeccopa. Bo Bpems nanku kopnyc
BEHTUNS crnegyeT 06epHyTb BraXKHOW BETOLLbIO.

a) MeIEHHO CHUMWTE 3arfyLUKy C BCachlBaOLLEro
BEHTWUNSA 1 CTpaBuUTe a3oT

b) TwaTenbHO 3aKkpoKiTe 3arnyLKy BEHTUSA

C) CHUMUTE BEHTUNM (Unu MydpTy) € KOoMnpeccopa (CM.
puc. 6)

d) yoanuTte npoknagku BeHTunemn (cm. puc. 7)

puc. 6 puc. 7

€) Npou3BeauTe namnky BeHTuneun ¢ Tpybonposogamu
BCacCbIBaOLWEN U HarHeTaTeNbHON NIMHWUIA XONOANIBHOIO
KOHTypa, cobnogas Mmepbl NpegoCTOPOXHOCTY ANs
n3bexaHusi neperpesa u 3arpsi3HeHMs CUCTEMBI




foreign product introduction

f) replace the gaskets previously
removed, with those supplied as
spares placed inside the terminal box

f) 3ameHuTe Npoknagku BEHTUIEN Ha 3anacHble,
KOTOpbIE XPaHATCSA B KNEMMHOI KOpPoGKe
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g) re-assemble the valves (or
coupling), applying the following
tightening torque

Valves - bolt tightening torque

bolt dimension

tightening torque

Before proceeding to installation
operations, it is suggested to

arrange the compressor for safety and
check devices connection,

like pressure switches and
manometers, or for oil charge fulfilment
interventions.

The compressor body is equipped with
different female threaded

connections with closing plug; the
removal of some plugs (see figure

8) and their replacement with a niple
or, better, a Schrader service

valves (see figure 9), will put at
operator’s disposal the necessary
pressure connections for various safety
and check devices.

WARNING

Do not connect any safety and

check device to the

connections placed on suction and
discharge valves,

because they are closed off when

the valve is completely

open (interception in retroclosing).
See drawings from page 42 for
description of their possible use.

For the selection and assembly of
secondary equipments and/or
accessories like pressure switches,
thermostats, manometers, oil
separators, etc. it is suggested to look
at paragraph on page 18,

"8. Various accessories".

3.3 Oil pressure switch and

electrical connections

Electrical connections have to be
executed in accordance with the
wiring diagrams enclosed to the
present manual and in observance of
installation place safety regulations.
Regulations presently in force in EC
and to which it is necessary make
reference, are EN60204 (Electrical
equipments for industrial machines

- General requirements) and EN60355
(Electrical instrument safety

for domestic use or similar - Particular
requirements for

motocompressors).

For the right compressor connection,
look at the electrical scheme

placed in the inside of terminal box
cover or the electrical scheme

shown on page 60.

g) Nnpon3BeauTe cOOpPKy 1 yCTaHOBKY BEHTUNEN (Mnm
MydTbI) C YHETOM HIDKENPUBELEHHOIO KPYTSLLEro
MOMEHTa

BeHTunu — kpytawmn MmomeHT 6onta

pasmep bonta

KPYTALLNIA MOMEHT

Mepepn TeM, Kak NPUCTYNUTb K MOHTaXHbIM paboTam,
pekoMeHAyeTCs NoAroTOBUTbL KOMMPECCOP K
NOACOEAVHEHWIO NPEeAOXPaHNTENbHBIX YCTPOWCTB, TaKux
Kak mpeccocTtaTbl U MAHOMETPbI, UK NPegycMoTpeTb
BO3MOXHOCTb MOACOEAMHEHMS MACIAHOro npeccocrtaTa
UK gpyrmx MacnsiHbIX COEANHEHNN.

Ha kopnyce komnpeccopa MMeeTCst HECKObKO
pasnuyHbIX pe3bb0oBbIX OTBEPCTUN, 3aKPbIThIX
3arnywkamn. Yganums ogHy n3 HuX (CM. puc. 8) u
3aMeHVB Ha HUMMEenb UK, Ny4lle, Ha CepBUCHbLIV KnanaH
LWpenepa (cm. puc. 9), nony4yaeM BO3MOXHOCTb
NOACOEAMHEHUS KOHTPOSbHBIX U NPpeAoXpaHUTENbHbIX
YCTPOWNCTB.

MpeaynpexaeHue

He nogcoegnMHATbL HUKaKnUX npepoxpaHnTesibHbIX
WITN KOHTPONbHbIX NPUOOPOB K BCacbiBaloLWeMY U
HarHeTaTesibHOMY 3aNOpPHbIM BEHTUNAM, KOTOpPbIe
npu X NOJIHOM OTKpPbIBaAHUU 6]10KVIpyIOT
coeluHeHue.

HauuHas co cTp. 42 npeAacTaBneHbl YepTexu
KOMMNPECCcopoB, KOTopble gatT nHdopmaumo 06
OTAenNbHbIX NOACOEANHEHUSIX (NOOKMIOYEHUAX).

Onsa Beibopa gononHuTensHoro o6opynoBaHus 1
NPUHaANEeXXHOCTEN KOMNPeccopa, Kak Hanpumep, pene
haBneHus (NpeccocTaToB), TEpPMOCTATOB, MAHOMETPOB,
oTaoenuTenen macna v T.4. obpawjantecs K pasgeny «8.
[ononHuTenbHble NPUHAANEXHOCTU», CTP. 18.

3.3 Pene naBneHnsa macna un anekTpuyeckue
noaKmnoYeHus

OnekTpuyeckme NoAKMHYEHNS KOMMPECCOPOB OOMMKHbI
NPON3BOANTLCS B COOTBETCTBUM C SNIEKTPOMOHTaXHbLIMM
CXemMaMu, BKIMYEHHBIMY B HACTOSILLYHO MHCTPYKLMIO U
npv CTPOroM COBMAEHNN MECTHBIX HOPM
anekTpobesonacHocTu. Cnegyet cobnoaatb
npegnucaHns, EVCTBYIOLLME B HACTOSILLEE BPEMS B
cTpaHax EBponerickoro coobuiectea (EC): EN60204
(OnekTpunyeckoe obopynoBaHne AN NPOMbILLIIEHHbIX
MawmH — O6Lwme TpeboBaHus) n EN60355
(BesonacHoCTb anekTpuyeckux Nnpubopos Ans
nomatuHero obuxopa — TpeboBaHus K
MOTOpPKOMMpeccopam).

[lns npaBMnbHOro NOAKMNOYEHNST KOMMNpeccopa
NonNb3yMTEeChb 3NEKTPOMOHTaXKHOW CXEMOW, KoTopasi
Haxo4uTCs B KIIEMMHOM KOpoOke nnmn
3NEKTPOMOHTAXXHOW CXeMOW, NoKa3aHHOM Ha cTp. 60.




WARNING

Electrical connections have to be
executed only by skilled

operators.

a) remove the terminal box cover

b) replace the staple bars following the
indications of page 57

“11.24 50 Hz terminal box connections”
and page 58

“11.25 60 Hz terminal box connections”
WARNING

The incorrect electrical connections
may cause short

circuit or counter phase

connections and therefore the

motor burn-out.

¢) put in the terminal box holes some
suitable PG cable-presses to assure
the box's original protection grade

d) connect the feeding net to the
teminal box, using suitable insulated
electrical cable and eyelet cable
terminals fitted to terminals

e) apply to nuts the following tightening
torque

Terminal box - bolt tightening torque
bolt dimension

tightening torque

MpeaynpexaeHue

AnekTpuyeckme NOOKINHOYEHNA MOTYT
NPOV3BOAUTBLCA TONbLKO KBanu(nuMpoBaHHbIM
nepcoHasnom

a) yoanuTb KPbILLKY KIeMMHOM Kopobku

b) ycTaHOBUTE NEpeMbIYKM Ha KIEMMHbIX KONOAKaXx B
COOTBETCTBUK C pasgenom «11.24 MogknoyeHus
KnemmHom kopobku 50 Muy» Ha cTp. 57 1 «11.25
MoakntoyeHnst kneMMHom kopobkn 60 Nu» Ha cTp. 58.

MpeaynpexaeHue

He npaBuiibHoOe 3NieKTpn4yeckoe noagknrw4veHne
MOXeT NPuBeCTU K KOPOTKOMY 3aMblKaHUIO, a
HenpaBunbHaa NONAPHOCTb cbas — K CropaHuio
AneKkTpoAaBuUraTensa Komnpeccopa

C) YCTaHOBUTb B NpeABapuTENbHO NpobuTbie OTBEPCTUSA
B KNEMMHOW kopobke cooTBeTCcTBYOWMN PG kabenb, Tak
4yTOObI KNEeMMHasa kopobka cooTBeTCTBOBara
NpegycMOTPEHHOMY ANsl Hee NpeaoXpaHMTENbHOMY
Knaccy

d) nponsBecTy nogcoeanHeHne kabensi K KNeMMHbIM
Korogkam, Ucrnonb3ys ans aToro kabernb
COOTBETCTBYIOLLEN TOMLMHEI, @ TaKKe NeTnu B
KNEeMMHOM Kopobke

€) 3aTSHYTb ralky Ha KrnemMMax KIeMMHbIX KONoAOoK C
HeOOXOAMMbIM YyCUMMem

KnemmHasi kKopobka — KpyTALLMIA MOMEHT BonTa

pa3vep bonta

KPYTALMNA MOMEHT
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f) after removing its cover, connect the
protection device to check and
protection circuit, following the
electrical scheme

WARNING

Do not power directly terminals A
and B connected to PTC
thermistors.

g) reassemble the protection device
cover

h) take the control circuit off the electric
box of the compressor

i) remuve the plastic cap from the
sensor then put the control circuit
into the sensor and close tightly by
hand the screwcap

I) connect the oil pressure switch in
accordance with the wiring diagram
shown from page 60

m) reassemble the cover of the
terminal box

N.B. Complete the compressor with
oil crankcase heater and

connect it so that it can be feed
manually at least 2 hours

before starting after a long period of
inactivity and, during the

normal working, only with the
compressor not running.

3.4 Contactor, fuse and cable
selection

The suitable remote control switch,
fuse and cable selection has to satisfy
what requested from EN60204
regulation (Electrical equipments for

f) OTKPBITb KPbILLKY 3aLUTHOTO YCTPOCTBA U COEAUHUTD
3alUMTHOE YCTPOCTBO C TEPMUCTOPHBIM KOHTYPOM B
COOTBETCTBUW C SNEKTPOMOHTAXKHOW CXEMOIA

MpeapynpexaeHue

Hukorpa He noacoeAUHATL HaNpPsiMyro €
HanpsikeHuem knemmbl A n B, Begywme K
Tepmuctopam tuna PTC.

g) YyCTaHOBUTb 06PATHO KPbILLKY 3aLLMTHOIO YCTPOMCTBA
h) B3ATb aNeKkTPOHHOE pene U3 3NeKTPUYECcKon Kopobku
KomMnpeccopa

i) CHATb NIIACTMACCOBYIO KPbILLUKY C AaTyMKa JaBNeHNs
(ceHcop), 3aTeM COeAMHUTL ANEKTPOHHOE pene C
[aTumMKoM AaBneHus (CEHCop) 1 BPYYHYIO 3aKpenuTb
3aKpPYYMBAIOLLMMCS KPEMNEXHbIM KONNavyoKoM

[) noacoeauHUTL SNEKTPOHHOE pene AaBfieHns Macna B
COOTBETCTBUM C ANTEKTPOMOHTAXXHOW CXEMOMH,
nokasaHHon Ha cTp. 60

m) YyCTaHOBUTb 0OPaTHO KPbILLUKY KNEMMHOW KOPOOKM

BaxHo: Ecnu Komnpeccop nmMmeeT KapTepHbIn
nogorpeB Macria v, ecriv KOMnpeccop AnuTenbHoe
BpeMS He 3KCMIlyaTUpoBarics, TO nepea Nyckom
nogorpeBaTenb KapTepa He06Xx0AMMO BKNIOYUTb
BPY4HYHO 3a 2 yaca Ao pabotbl. [pn HopmanbHOM
pexume paboTbl KOMNpeccopa, nogorpeBartenb
BKJ1HOYaTb TONIbKO BO BPeMS OCTaHOBKM
KoMnpeccopa.

3.4 KoHTakTOpbl, NpegoxpaHuTenu u Bbioop kabens

Bbibop BbiknoyaTens (KOHTakTopa), NpegoXpaHuTens u
ceyeHune aneKkTpokabens JOMmKeH NPOM3BOANTLCS B
cooTBeTCTBMM ¢ HopMamun EN60204 (anekTpnyeckue
YCTPONCTBA ANSA NPOMbILNEHHbIX MawmnH — O6umne




industrial machines - General
requirements), with reference to MRA
maximum operating current values
reported on the compressor name
plate (see page 5, "1.2 Name plate")
and maximum input power.

N.B. The compressor nominal power
is not equivalent to the

maximum input power of its
electrical motor.

control circuit

Sensor

oil pump with electronic oil pressure
switch

fig. 10

reset push-button

fixing screwcap

TpeboBaHus1) Npy COBNIOOEHUN 3HAYEHNI
MaKkcuMarsbHoro paboyero Toka MRA, ykasaHHbIX Ha
3aBockon Tabnunyke komnpeccopa (cMm. cTp. 5, pasgen
WHCTPYKUUM «1.2 3aBoackas aTMkeTka Ha KoMrpeccope»,
a TaKkke MaKkcMMasnbHOW MYCKOBOM MOLLHOCTMU.

BaxHo: HOMMHanbHaa MOLWHOCTbL KOMMpeccopa He
COOTBETCTBYEeT MaKCUManbHOMN NYCKOBOM MOLLYHOCTHU
anekTpoaBuraTens

9MEeKTPOHHOE perne
[aTyvk gaBneHus (ceHcop)
MacIsiHbIA HAacOC C 3NEKTPOHHBLIM pene AaBneHns macna

puc. 10

KHOMKa cbpoca (BO3BpaT 3/1EKTPOHHOrO perne B paboyee NonoxeHue)
KpeneXHbIN Konmnavok (CoeaAMHSET 3NeKTPOHHOE pene 1 AaTyuk
OaBreHus)

red LED KpacHasi curHanbHasi namna (MHaukaTop)
electrical part aneKkTpuyeckas YacTb pene AaBneHuda macna
swivel 360° BO3MOXHOCTb BpalleHus Ha 360°

fig. 11 puc. 11
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4. Compressor starting

4.1 Direct On Line (DOL) start -
single phase

Single phase motors are of CSR type
(Capacitor Start Run) with two distinct
windings, one for compressor running
(terminals U-W) and another one

for compressor start (terminals U-V).
Standard equipment for single phase
compressor includes a box for
electrical components with inside the
following parts already cabled:

* run capacitor

« start capacitor

« start relay

For a correct running, compressor must
be connected in accordance with

the wiring diagram of page 60.

4.2 Direct On Line (DOL) start - three
phase

This type of motor is suitable for direct
on line start only.

Placing the staple bars suitably, the
compressor can be supplied with
230V voltage or 400V voltage, in
detail:

« connection A; supply 230V, direct on
line start

« connection ; supply 400V, direct on
line start

Wiring diagrams for direct on line
starting of three phase compressors
are reproduced from page 61.

4.3 Part Winding Start (PWS)

The starting of the compressor
equipped with a PWS electric motor is
distinguished by a lower starting torque
than the one of direct on line start
motor.

The electric motor with part winding
start is of two distinct windings,
equivalent partition (i/2+1/2) operating in
parallel.

During normal operation of the

4. Myck komnpeccopa

4.1 MNMpsamon nyck (DOL) ogHodasHoro
anekTpoaBuraTens

OpHodasHble anekTpoasuratenn tuna CSR (Capacitor
Start Run — ¢ nyckoBbIM KOHAEHCATOPOM) C ABYMS
pasnuMyHbIMK OOMOTKaMu, O4Ha N3 KOTOPbIX
ucnonb3yeTtcsa ansa pabotbl komnpeccopa (knemmbl U-W),
apyras gans 3anycka komnpeccopa (knemmbl U-V).
CrangapTHOe aneKkTpoocHalleHe KoMnpeccopa ¢
ogHoda3HbIM MeKTpoABUraTenem BkovaeT B cebs
crnefytoLme yxe nNogKmoveHHbIE KOMMNOHEHTbI:

* pabouunii koHOeHcaTop

* MYCKOBOW KOHAEHcaTOp

* NYCKOBOE perne

[ns npaBunbHOM paboTbl, KOMIPeccop HeobXxoauMo
noAKmnto4yaTb B COOTBETCTBUM C 3ITEKTPOMOHTaXXHOM
cxemom Ha cTp. 60.

4.2 NMpamon nyck (DOL) TpexdpasHoro
aneKkTpoaBuraTens

OTOT TMN anekTpoaBuraTens sBnNAeTca NoAXoasALWmMM
TONbKO AN NPSMOro nycka.

YcTaHaBnuBas KnemMmbl B KNeMMHOWM KOpobKe MOXHO
obecneuntb paboTy anekTpoaBuraTens NPy HanpPsKeHUM
230 B nnn 400 B:

* COeJMHEHUNE «TPeyronbHUK» - obecneumsaeT 230 B
(DOoL)

e coeguHeHune «3Besna» - obecneunaet 400 B (DOL)
[lns npaBunbHOM paboTbl KOMNpeccopa ¢ NPSMbIM
nyckom (DOL) TpexdgasHoro anekrpoasuraTens
HeobX0AMMO NOoAKMHYaTb B COOTBETCTBUN C
3NEKTPOMOHTAXXHOWN CXxeMom Ha cTp. 61.

4.3 Myck aneKkTpoaBuraTens ¢ pasaeneHHbIMU
o6bmoTtkamu (PWS)

B3anyck komnpeccopa ¢ anekrpoasuratenem PWS, no
cpaBHeHuto ¢ anekTpoasuratenem DOL, obecneynBaet
Komnpeccopy 6onee HU3KMUI NYCKOBOW BpaLlaloLLnii
MOMEHT Ha Barny.

OnekTpoaBuraTenb ¢ pasgeneHHbIMU 0GMOTKaMu umeeT
[Be 3KBMBAneHTHble 0OMOTKN, AencTByowwme (Yo— %)
napannernbHo.

Bo BpemMsi HopmanbHoW paboTkl KOMNpeccopa, Kaxaas




compressor, the input current by each
single winding is only half of the total
input current of the whole motor.

With the part winding start motor it is
possible to power the two windings
indipendently and in different time.
PWS connection example

fig. 12

This is possible by means the
installation of a couple of regular three-
pole contactors, one on the supply of
the first winding and the second on the
supply of the second winding; the latter
has to be completed with a delayed
relay.

Just as the compressor is powered, the
closing of the contacts of the first
contactor gives power to the first
winding, with the delayed contact
closing of the second contactor the
electric motor is fully powered and the
motor starting takes place.

Compared to the part winding start
motor with different partition, the motor
with 1/2+1/2 winding partition are
distinguished with following
advantages:

« without distinction, operator can use
one of the two as first winding; in

this way it is avoided any mistake in
first winding identification

« real advantage in spare parts stock
management results because the
equal characteristics of the two
required contactors

The delayed relay for the second
contactor has to to be set with a time
delay of 0.5+1 second.

obMoTKa NoTpebnsieT TONbKO NOMOBMHY TOKA,
noTpebnseMoro aneKkTpoaBUraTenem.

3anyck anekTpogsuratens ¢ pasgeneHHbIMM obmMoTkamu
BO3MOXHO MCMONb30BaTh ABE OOMOTKMN HE3aBUCUMO OPYT
OT Apyra 1 B pa3Hoe BpeMs.

Mpumep nogkntodeHmsa PWS

puc. 12

OTO BO3MOXHO MPU MOMOLLN YCTAHOBKN HECKONBbKNX TPEX
MOMOCHBIX KOHTAKTOPOB, OAMH KOHTaKTop obecneynsaeT
paboTy nepsoit 06MOTKM, a IpYron BTOPY0 06MOTKY;
nocnegHun nyckatenb OMMkeH BbiTb CBA3aH C pene
3a[epPXKKOW MO BPEMEHM.

Kak Tonbko komnpeccop NoAKMYeH K NUTaHuio,
cpabaTtbiBaeT nepeblit KOHTAKTOP — BKMOYaeTcs nepsas
obmoTka. 3aTtem ¢ 3agep)Kkor No BpeMeHu cpabaTtbiBaeT
BTOPOW KOHTaKTOpP, 3neKTpoaBuraTerib NOSIHOCTbIO
BKIMIOYMEH N KOMMpPEeccop HaunHaeT paboTaTb.

OnekTpoasuratens ¢ pasgeneHHbiMn obmoTkamu (Yo— Y2)
UMeeT crnegyowme npenmyLLecTsa:

- 0bCcnyxXvBaloLLMI MepcoHan MOXeT UCMNofb30BaTh
nobyro n3 gByx 06GMOTOK, Kak NnepByto 0OMOTKy. [Mpu
3TOM OH MOXeT nsbexarb oWmnbku B naeHTMdukaumm
0B6MOTKM

- 6onbLUOe NMPenMyLLLECTBO 3aKNioYaeTcs B TOM, YTO
O[lIMHaKOBble XapaKTepucTMkn 06MOTOK He noTpebyeT
OBYX OQMHAKOBbIX KOHTaAKTOPOB (MyckaTenemn)

Pene ¢ 3agepXkor no BpeMeHun 4ng BTOPOro nyckaTtens
OOIMKHO ObITb YCTAHOBMNEHO C 3a4E€PXXKOW N0 BPEMEHU
0,5 — 1 cekyHaa.
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N.B. To save the electric motor from
damages due to opposing

magnetic fields, linkage between L1,
L2 and L3 of power line

and terminals of the compressor

must be done with the care to

connect the same line to the

terminals Z and U; the same
procedure must be applied for the
couples of terminal X-V and

Y-W (see fig.12)

By means the positioning of the staple
bars as per the drawings of page

58 and 59, it is allowed the direct on
line start of the compressor.

Refer to the wiring diagrams of page 62
for part winding start of the
compressor.

4.4 Star-delta (/ A) start

The / A (star/delta) start motor has the
three wirings leading to the six
terminals. For compressor starting, the
six terminals are connected first

then A by means the changing of
terminal connection.

To perform this changing, it is
necessary a / A start contactor that
automatically switch the connections of

BaxHo: HenpaBunbHoe nogkno4vyeHne pasgeneHHbIX
OOMOTOK MOXET NPUBECTU K UBMEHEHUID
HanpaBfieHMA Bpallalowero MOMeHTa MarHUTHOro
nons. 3To NPMBOAUT K HapyLeHUto paboThl
anektpoaBuratens. Heobxogumo npaBuUNLHO
coeaAuHATb wenu L1, L2 n L3 c cooTBeTCTBYHOWMMU
napamu knemm: Z - U, X—=V nY — W (cm. puc. 12)

YcTaHaBnuBasi NnepemblYKM Ha KNeMmax B KNeMMHOWN
KOpoOke, Kak nokasaHo Ha cTp. 57 n 58, no3sonsieT
OCYLLIeCTBUTb MPSAMOK 3anycK Komnpeccopa.
ONeKTPOMOHTaXHas cxema Anis 3anycka
aneKkTpoaBuraTens ¢ pasgeneHHbIMm obMoTkamm
nokasaHbl Ha CTp. 62.

4.4 Tyck aneKkTpoaBuUrartens 3Be3aa/TpeyronbHuUK
3anyck anekTpoasuraTens «3se3fa» / «TpeyronbHUK»
nNpon3BoaUTCSA NOAKNIOYEHMEM Tpex das K LecTu
nontcaM. [nsa 3anycka komnpeccopa coeguHeHune
«3Be3aa» rnepekniovaeTcs B coeguHeHne
«TPeyronbHUK». [1rs 9TOro nepeknoyeHns UCnonb3yeTcs
CTapTOBbI/ KOHTAKTOP, KOTOPbLIN YNpaBnseT 3anyckomM
Komnpeccopa. 3agepxka BpeMeHn mexagy
NepeKITYEHNEM N3 «3BE3ObI» B «TPEYTOSIbHUK» JOIDKHO
HaxoOuTbCA B MHTepBane 1 — 2 cekyHAbl.




the terminals until the complete
compressor starting.

The time delay of the contactor
between switching must be set to 1+2
seconds.

Refer to the wiring diagrams “11.31
Wiring diagrams” of page 63 for

| A start of the compressor.

By means the positioning of the staple
bars as per the drawings of page

57 and 58, it is allowed the direct on
line start of the compressor.

5. Vacuum and refrigerant

charge

After completing the refrigerating
circuit, it is necessary to effect its
evacuation and following charge with
refrigerant.

The successful completion of these two
operations are essential for
satisfactory operation of the system
and total elimination of refrigerant
leaks to the environment.

Many methods are available to
eliminate leaks in the circuit.

The simplest one that grants sufficient
reliability warranties is composed

by two phases.

The first one to be executed at the end
of circuit evacuation operation
checking all the leaks that occur in
vacuum condition; the second one to
be executed after charge operation to
check the leaks that occur when

the circuit is under pressure.

On this regard read carefully the
present manual at paragraph "5.2
Sealing

proof in vacuum" and "5.4 Refrigerant
leak detection".

5.1 Refrigerating circuit evacuation
Before effecting the refrigerant charge,
it is essential to remove from the
refrigerating circuit the gas residuals
used for pressure testing, the
atmospherical air, the water vapour
and eventual water fractions internally
condensed during circuit assembly.
Thanks to residual low pressures that
can be obtained, the only way that
grants an efficient vacuum, is two stage
vacuum pump..

An electronic vacuometer connected to
the pump suction side, will allow

to verify the obtained vacuum level (or
residual pressure) and then to

effect the check of circuit vacuum
sealing.

To obtain an acceptable vacuum
degree in reasonably short times, it is

ONEeKTPOMOHTaXHas cxema MOAKIIYEHNS
3NeKTpoaBUraTens ¢ 3anyckom «3sesga» /
«TPeyrosibHMK» ykasaHa B pasgene «11.30
OneKTPOMOHTaXHas cxema NoaknoyeHns 3 dasbl
3Be3a-TpeyronbHUK», cTp. 63.

5. BakyymupoBaHue 1 3anpaBka

XnagareHTom

Mocne oKOHYaHMS MOHTaXa XOnoAUINbHOIo KOHTYpa
HeobX0AMMO NPOBECTM NPOLLECC BaKyyMUPOBaHUS U
HanoOMHUTb XONOAWUIIbHYIO CUCTEMY XIafareHToM.
OT kayecTBa NPOBEAEHMS 3TUX PAabOT BO MHOIOM
3aBUCUT repMeTUYHOCTb HaAEXHOCTb CUCTEMBI.

CyuiecTtByeT MHOro cnocoboB NPOBEPKM CUCTEMbI Ha
repMeTUYHOCTb.

Cawmbii npocTon 1 3dEKTUBHBIVA BKIIOYAET B cebs aBa
aTana.

Ha nepsom 3Tane, BO BpeMs BakyyM1MpoBaHus,
NPON3BOANTCA TECT Ha CNOCOBHOCTL CUCTEMBI
YAEpXMBaTb BaKyym C onpeaerieHHbIM 3Ha4eHneM B
TEYEHUN KOPOTKOro BPEMEHU; BTOPOM — MOCHe
HanonHeHMs xnagareHToM 1 No AOCTUXEHUN paboYero
COCTOSIHUSA (OaBneHus).

Mo paHHOMY BONPOCY BHUMAaTENbLHO U3y4yuTe pasaensl
WMHCTPYKUUKM «5.2 INpoBepka cuctemMbl Ha repMeTUYHOCTb
noAd Bakyymom» u «5.4 OnpegeneHve yreyek
XnagareHTa».

5.1 BakyymupoBaHue X0noAuibHOro KOHTypa
Mepen 3anpaBkon CUCTEMbI XNagareHToM Heobxoanmo
y6eanTbCs, YTO U3 CUCTEMBI yaaneHbl rasbl,
MCNONb30BaHHbIE ANt UCMbITAHUA CUCTEMbI AABNEHNEM.
A Tarke y6eanTbCsa B TOM, YTO CUCTEMA YULLIEeHa OT
napoB BNnarn u BOQHOro KOHAEHCcaTa, KOTopble MOrnn
nonactb B CUCTEMY BO BPEMS MOHTaxa.

Bnarogapst OTHOCUTENBHO HU3KNM OaBIEHNAM
€0WHCTBEHHbIM CNOCOB0OM A0CTMYb JOCTATOYHOMO
BakyyMa SIBMIIeTCHA MCNONb30BaHUe ABYXCTYNeH4YaToro
BaKyyMHOro Hacoca.

OnEeKTPOHHbIV BaKyyMMETP Ha BCacCbIBaloLLIE CTOPOHE
Hacoca No3BOMseT cneanTb 3a YPOBHEM MOMYYEHHOMO
Bakyyma (Mnu oCTaToYHOro AaBreHus).

[na OOCTMXKEHNA XOPOLLEro Bakyyma 3a CpaBHUTENbHO
KOPOTKUIA MPOMEXYTOK BPEMEHMU,
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suggested to connect to the vacuum
pump both the refrigerating circuit
high pressure side and the low
pressure side.

The flexible pipes used for vacuum
pump connection, have to be as short

BaKyyMHbII7I HaCOC crneanyeT NoAKI4YNTb K XOANNbHOM
CUCTEME CO CTOPOHbI BbICOKOIo 1 HA3KOIro AaBreHuns.

MMbkve coeaMHNUTENbHBIE YaCTU BakKyyMHOro Hacoca
JOIMKHbI ObITh MO BO3MOXXHOCTU KOPOTKUMY U UMETH




as possible and with thesame diameter
of the pump's suction connection.
WARNING

During the whole evacuation period,
all compressor valves and each

other refrigerating circuit valve must
be completely open.

After reaching a vacuum degree equal
at least to 0,2 mbar, continue
evacuation the circuit keeping it in
these conditions for a time that
depends from its internal volume.

At the end of the evacuating period,
switch off the vacuum pump only

after closing the suction valve.
WARNING

Do not start the compressor in high
vacuum conditions.

5.2 Sealing proof in vacuum

After completing the refrigerating circuit
evacuation, it is possible to check

its seal, veryfing the eventual leakages
that occurs under vacuum conditions.
After switching off the vacuum pump,
the operator has to read the
vacuometer connected to the pump
suction side and record the indicated
residual pressure value, wait at least 5
minutes and verify if the indicated
residual pressure is increased due to
air infiltrations.

In this case it is necessary to find the
infiltration points, seal them, repeat
the venting operations and, for higher
safety, also the sealing proof in
vacuum.

5.3 Refrigerant charge

The refrigerant charge has be to
executed, introducing liquid refrigerant
in

the circuit high pressure side and using
flexible hoses previously evacuated

in order to avoid uncondensable gas
introduction.

If the refrigerant cylinder does not have
a liquid tube, it is highly
recommended to use a suitable dryer
filter installed between the cylinder
and the refrigerant inlet connection in
the refrigerating circuit.

This precaution will avoid eventual
impurities contained in the cylinder or
in the flexible hoses being passed into
the circuit.

It is suggested to energize the
crankcase heater before starting
charging in order to avoid refrigerant
condensation in the lubricant.

The charge from high pressure side
avoids that refrigerant in liquid state
reachs the compressor crankcase,
diluting the lubricant contained inside.
The introduced liquid refrigerant
causes the compressor discharge
valve to close (which act as check
valves), expands through the thermal

TaKoW e anameTp, Kak U BcacbliBatoLlee
noacoeAnHeHNe BakyyMHOro Hacoca.
MpeaynpexaeHue

Bo BpemsA BakyyMUpoBaHUA BCe BEHTUNHU
KoMnpeccopa U XoNoAUNbHON YCTaHOBKU AOMKHbI
ObITb OTKPbITHI.

Mo gocTmxeHun Bakyyma mnHumym B 0,2 mbap criegyet
NPOAOIKNTE OTKAYKy B TEYEHUE HEKOTOPOro BPEMEHHU
BaKyyMHbIM HacocoM. [1poaomKMTeNbHOCTb 3TOMO
BPEMEHW 3aBUCUT OT BHYTPEHHEro 06beMa X0noanIIbHON
cucTembl (pa3mep yCTaHOBKM, 06bem Tpybonposoaa).

B KoHUe npoLecca BakyyMMpOBaHUS HYXXHO BHavarne
nepeKpbITb BCACbIBAKOLUA BEHTUIb, @ MOTOM BbIKIIOYUTL
BaKyyMHbIA Hacoc.

MpeapynpexaeHue

Hukorga He 3anyckaTb KOMNpeccop Npu BbICOKOM
BaKyyme.

5.2 NMpoBepka cucTeMbl Ha repMeTUYHOCTb Nopa,
BaKyyMOM

Cpasy nocne okoOH4YaHUS BaKyyMUPOBaHUSI MOXHO
HauMHaTb NPOBEPATb CUCTEMY HA repMETUYHOCTb. Bo
BpEMsI MPOBEPKN KOHTPONMpPYETCs 3HaYeHue
OCTaTOYHOro AaBfEeHUsI.

Mocne oTknoYeHMs BakyyMHOro Hacoca Heob6xoaumo
3aperucTpupoBath AaBrieHne Ha BakyymmeTpe. Ecnv B
TeYeHue cnegyLwmx 5-Tu MMHYT gaBrieHne B cucteme
YBENUYMTCSA, 3TO O3HAYaET, YTO BO3OYX NPOHMK CHapyXu
yepes HerepmeTuYHble MecTa B YCTaHOBKY.

B aTom cniyyae crneyeT HaWTU MECTO YTEYKM U
NMKBMOMPOBATbL ee, Mocrie Yero NoBTOPUTL BCHO
onepawLuio No BakyyMMpPOBaHUIO CUCTEMBI.

5.3 3anpaBka xnagareHTom

3anpaBka cucTeMbl MPOU3BOAUTCH XMadareHToM B
XWOKOM COCTOSIHUN C HarHeTaTenbHOW CTOPOHBI
Komnpeccopa. >KenartenbHo 4518 3anpasku
ncnomnb3oBaTb MOKue 3anpaBoYHbIE LUMAHIU, KOTOpble
TOXe HeobxoaAMMO BakyyMmnpoBaTb BO usbexaHune
3arpssHeHus.

Ecnu ncnonb3yeTcsa 3anpaBoyHbIn 6annoH 6e3 BeHTuns
[ONS KUAKoro xnagareHta, To Heob6xoaAMMo YyCTaHOBUTL B
3anpaBOYHOM LUMaHre hunbTP-ocyLnTENb, YTObbI
nsbexatb nonagaHnsi BO3MOXHbIX MOCTOPOHHUX
npuMecen B XONoOUITbHYIO CUCTEMY.

OTa NpegoCTOPOXXHOCTL NO3BONSET N3bexaTtb
BO3MOXHbIX MPUMeceN (3arpsa3HeHuin), cogepKaBLUNXCS B
3anpaBOYHOM GannoHe nnu B rMOKMX 3anpaBOYHbIX
LUnaHrax.

Mepen 3anpaBkoOK pekOMeHOYeTCsl BKIMOYUTL NOSOrPEB
KapTepa BO n3bexaHue KOHOeHCcaUmMm xnagareHTa B
mMacrne Komnpeccopa.

3anpaBka xnagareHta Ha CTOPOHe BbICOKOrO AaBrieHu s
YCTaHOBKM NpeaoTBpaLlaeT nonagaHune Xngkoro
XIlagareHTa B KapTep KOMMNpeccopa, rae xnagareHT
MOXET pacTBOPUTbL Macro.

YKvgkuim xnagareHT BedeT K 3aKpbiBaHWUIO paboumnx
KrnanaHoB KOMMpeccopa Ha HarHeTaTenlbHON CTOPOHe
(adhpekT obpaTHOro knanaHa) u Takum obpasom yepes
pacLIMpUTENbHbIV KranaH 1 ucnapuTens B




valve and reachs compressor suction
valve as vapour.

Charge operations will be faster with
higher refrigerant temperatures (and
therefore pressure) inside the cylinder;
for safety problems, the cylinder
temperature must never to be higher
than +40°C.

To maintain constant temperature
during charge, it is suggested to
immerge the cylinder in one vessel with
warm water or use a suitable band
thermostat crankcase heater.

The cylinder must never be heated with
welding torch or other instruments
with flames.

5.4 Refrigerant leak detection

Among the indispensable instruments
for refrigerating system installation
and service, has to be included a leak
detector.

Considering both the new enviroment
protection requirements and the
characteristics of new used
refrigerating fluids, for refrigerant leaks
research it is suggested the use of one
electronic leakage tester.

Available are portable leak detectors
with excellent sensibility
characteristics, suitable both for
CFC/HCEFC refrigerants and for HFC
refrigerants.

raszoobpasHoOM COCTOSIHUM MONadaeT Ha BCacbiBaoLLYHO
CTOPOHY KOoMMpeccopa.

3anpaBka npoucxoauT ObicTpee npu 6onee BbICOKUX
TemnepaTypax xnagareHTa (1 cregoBaTenbHO
naBneHuns). N3 coobpaxxeHun 6e3onacHoCcTm
TemnepaTypa 3anpaBo4YHOro 6annoHa ¢ xnagareHToM He
JOSMKHa npesbiwath + 40 °C.

[na nopgaepxaHnsa TemnepaTypbl Ha NOCTOSIHHOM YPOBHE
cnefyeT NOMecTUTb 3anpaBoYyHbI BanmoH B cocy ¢
TEeNnnon Boaon nnn obepHyTb ero B NEHTOYHbIN
HarpeBaTenb, ynpaBsieMbIl TEPMOCTaTOM.

3anpelyaeTtcs HarpeBaTtb 3anpaBoyHbIl 6anmnoH
nassibHOW flaMnon unu apyrum UHCTPYMEHTOM C
OTKPbITOM OTHEM.

5.4 OnpegeneHune yTeyek xnagareHTa

Cpean HeobXxoaUMbIX UHCTPYMEHTOB, UCMOMNb3YIOLLUXCS
AN MOHTaxa M 0bCnyXMBaHMSA XONOAWUSbHBIX CUCTEM Y
nepcoHana obsa3aTenbHO AOMKEH UMETbCH
Teyenckartens.

C yyeToM MexayHapoaHbIx TpeboBaHUI NoO oxpaHe
OKpY>KaloLLen cpebl N CBOMCTB COBPEMEHHbIX
xnagareHToB. NpegnoyTteHue cnegyeTt oTaaBaTb
3NEKTPOHHBIM AeTEeKTOpaMm yTeyex.

OneKTPOHHbIE TeYeuckaTenu sIBMsTCA NPUrOAHLIMY Kak
ana CFC/HCFC, Tak n ana HFC xnapareHToB.
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The leak detection has to be executed
following instructions suggested

by the instrument manufacturer and
veryfing every refrigerating circuit
connections (welded, threaded
connections, service connections,
flanges, etc.).

In case refrigerant leaks have been
found, before repairing them, it is
necessary to remove the complete
refrigerant charge through a suitable
recovery unit (see page 23, "9.4
Refrigerant recovery").

6. Compressor start-up,

checks and final reliefs

The general switch insertion arranges
the direct feeding of the eventual
crankcase heater and of the remote
control switch.

It is suggested to arrange the electrical
connection in order to allow the
crankcase heater feeding at least 2
hours before the start-up which follows
a long period of compressor inactivity,
so that the lubricant temperature

is higher than the environment one by
approximately 10K.

During compressor start-up, the
operator has the opportunity to take
important electrical measurements for
a diagnosis of compressor

satisfactory operation, like:

« current with locked rotor (LRA)

« feeding tension

Mopsiaok paboTbl C TeHenckaTenem U3roXeH B
WHCTPYKUUAX usrotoButenen npubopa. Npun aTomM BaxHO
NPoOBEPUTb BCE COEANHEHNS XONOANITbHON CUCTEMBI
(cBapHble, NasiHHbIE, CepBUCHbIE N (braHLEeBbIe
coeanHeHus, T.4.).

Mpn oBGHapy>XeHUN HE TEPMETUYHOCTU B CUCTEME,
npexage Bcero HeobxoaAnmo NOMHOCTLIO YAANUTb
XJlagareHT npy NoMoLUM cneyunanbHoro
peKynepaLMoHHOro yCTponcTea (CM. cTp. 23, n.n. «9.4
Pekynepauusa xnagareHTa»).

6. OKOH4YaTenbHas NpoBepkKa U NyckK

Komnpeccopa
Vcnonb3oBaHWe OCHOBHOIO py6|/|an|/|Ka no3BondeT
HenocpeacTBeHHO KOHTPONMpoBaThb NoaorpeB KapTepa.

Mpu BBOAE KOMMpeccopa B aKCnyaTaumio unm nocne
ONUTENBHOIO ero NpocTos NOAOrPEB KapTepa criegyeT
BKITIOYaTb HE Mo3gHee, YeM 3a 2 yaca 4o nycka; B
KpanHeM crny4ae JOoCTaTOYHO JOBECTM TeMnepaTtypy
mMacrna o ypoBHs, Ha 10 K npesbiwatoLero
TemnepaTypy OKpyxatoLien cpefbl.

Mpu nycke koMnpeccopa, 06CnyKMBatoLWMii nepcoHarn
n3MepsieT OCHOBHbIE 3MEKTPUYECKMe AaHHble O
onpeneneHvsl yooBneTBOPUTENbLHON paboThl
KOMMpeccopa, Takue Kak:

- NEKTPUYECKUI TOK 3abrnokupoBaHHoro potopa (LRA)
- HaNpshkeHWe Npu Nycke 1 OCTaHOBKE




« current with full charge

Comparison between measured values
and declared values, good

installation index, becomes very
important if we consider that the
compressor electrical feeding
anomalies represent one of the most
frequent electrical motor burn-out
causes.

All electrical measurements have to
be executed outside

the terminal box.

In starting phase, to limit the danger of
liquid refrigerant returning to the
compressor, it is suggested to open
only partially the suction valve and
complete then the opening after
approximately 10 working minutes.

6.1 Locked rotor current
measurement

In three phases systems, it is a very
useful measurement to verify the
contactor, fuse and connection line
cable dimensioning (see page 11,

"3.4 Contactor, fuse and cable
selection").

The LRA value, measured with a digital
amperometer, has to correspond

to the one indicated in the compressor
electrical data table and also to the
metallic nameplate on the compressor
(see page 5, "1.2 Name plate").

6.2 Feed voltage measurement

The feed voltage has to be within the
tolerance limits (+/-10% of nominal
voltage) not only during the
compressor working, but also during its
start,when from feeding line it verifies
the maximum current drawing.

- paboumnn TOK Npu NOSHOW Harpyske

CooTBeTCTBME 3aMEPEHHbIX 3HAYEHWI BENMYNHaM,
YyKa3aHHbIM B TEXHUYECKON JOKYMEHTaLUN 1 Ha
3aBOACKOW Tabnnyke NMeeT OYEHb BaXKHOE 3HaYeHwue,
€CIn y4nTbIBaTh, YTO BonbLuasi YacTb HEUCNPABHOCTEN
KoMnpeccopa cBsidaHa C aNeKTpU4EeCKOn COCTaBNAoLLEN.

Bce anekTpuyeckue 3amepbl AOMKHbI
NPOU3BOAUTBLCSA BHE KITEMMHOMN KOPOOKMN.

Mpu Nycke BaXXHO MCKMOYNTbL ONAacHOCTb BO3BpaTa
XMOKOro xnagareHTta B komnpeccop. [nga atoro
3anopHbIN BCcacbiBaOLWNN BEHTUNb KOMMNpeccopa
crnegyeT OTKpbIBaTb MEAJIEHHO U HE MOJHOCTLIO.
MprmepHo Yyepes 10 MUHYT Nocrne nycka kKoMmnpeccopa
BEHTUIMb MOXHO OTKPbITb MOMHOCThIO.

6.1 U3mepeHune Toka 3a6NOKMPOBaAHHOIO poTopa

[aHHOe n3mepeHne umeeT BaXkHOe 3Ha4YeHue Ans
TpexdasHbIX anekTpoaBuraTenen u cBA3aHo Ans
NOATBEPXAEHUS NPABUIBLHOIO BbIGOpa CMNOBOrO
KOHTaKTOpa, NpeAoXxpaHnTenen, pasmepa
npucoeauHnTensHoro kadens (cm. ctp. 11 n.n. «3.4
KoHTakTopbl, NpegoxpaHuTenu n Belbop kabens»).
3HaueHne LRA , 3amepeHHoe LUndpoBbIM amMnepMeTpomMm,
OOIMKHO coBnagaTh C JaHHBIMU TEXHWYECKOrO nacrnopTa
N MeTanIMyeckon 3aBOACKON 3TUKETKOMW, YCTaHOBIIEHHOM
Ha komnpeccope (cMm. cTp. 5 n.n. «1.2 3aBoackas
3TUKETKa Ha KOMMNPECCopP»).

6.2 N3amepeHUe HanpsXKeHUA INeKTponuTaHus
HanpsixeHne anekTpoceTu AOMKHO HaxoanTbCs B
npegenax gONYCTUMOro OTKIoHeHns (£ 10% oT
HOMWHAITBHOMO HaMNPsPKEeHNST). ATO OTHOCUTCS HE TONbKO
K paboyemy pexunmy, HO 1 K nepmnoay nycka
Komnpeccopa.
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Voltage drop by compressor starting
(often caused by low load lines)
cannot exceed 4% (minimum starting
voltage = regular voltage - 4%).

6.3 Full load current measurement

To effect this measurement, it is
necessary to start the compressor and
wait for suction and discharge
temperatures settle on designed values
By anomalous noises or vibrations

on starting, immediately

stop the compressor, find the

causes and apply the right

cures.

The current measurement with full
charge has to be executed at the same
time as the compressor working
temperature reading; the measured
current value has to be lower or equal
to the one declared by the
manufacturer at the same temperature
conditions.

Higher values may be caused by a
tension unbalance among the phases,
by an inadequate refrigerant charge or
by uncondensable gas in the
refrigerant.

MageHve HanpsXXeHMs BO Bpems Mycka Komnpeccopa
(o4eHb YacTo 06BACHAETCH HeJOCTaTOYHbIM
3MNEeKTPONUTaHMEM) HE MOXET npeBbiwathb 4 %
(MMHMManbHOE MYCKOBOE HarnpshkeHne = CTaH4apTHOe
HanpshkeHne - 4 %).

6.3 U3mMepeHuns Toka npu NOJSIHOM Harpys3ke

[ns npoBegeHus gaHHOro n3aMepeHus HeobxoaMmMo
3anycTuUTb KOMMPECCOP U JoXAaTbCs, NOKa cuctema
OOCTUTHET pacyeTHbIX paboymx 3Ha4YeHun (TemnepaTypbl
BCaCbIBaHWS 1 HarHeTaHus).

Mpu HeHOpManbHbIX WyMax UM BUGpauum
KOMMpeccopa BO BpeMs ero nycka crnegyeTr
HeMeANeHHO BbIKIMKYUTb U HAUTU NPUYUHbI
HeMCnpaBHOCTM.

N3mepeHune paboyero Toka npu NonHom Harpyske
[OIMKHO NPOM3BOANTBLCS OOHOBPEMEHHO C
(PUKCMPOBaAHNEM COOTBETCTBYIOLLMX paboymx
napameTpoB (Temnepartypa); 3adMKCMpoBaHHOE
3Ha4eHune paboyero Toka AOMKHO ObiTb paBHO UMK
MeHbLUE 3Ha4YeHNs1, 3a4aHHOr0 U3roTOBUTENEM, NpU
OOMHAKOBbIX TEMMEPATYPHbIX YCIOBUSIX.

Bo3MOXHbIMK NpUYnMHaAMKU Bonee BbICOKMX 3HAYEHWI
MOryT OblTb HEOAMHAKOBOE HaMNpsKeHne mexay dasamu,
HeJoCTaTOYHOE HamnofHEeHWe CUCTEMbI XlaJareHToM 1nm
Hanuuve HeKoOHAEHCUPYeMOro rasa (Hanpumep, Bo3ayx)
B XIlafareHTe.




6.4 Final checks

After a suitable period of compressor
regular working, it is necessary to
check the lubricant oil.

Considering that the acceptable
minimum level is 1/4 of oil sight glass,
the maximum level cannot be higher
than 3/4 of the sight glass, as
illustrated in figure 13.

If it is necessary to modify the lubricant
quantity contained in the crankcase,
follow the procedures illustrated on
page 21, "9.1 Lubricant replacement".
¥ maximum level

Y2 minimum level

6.4 OKOH4YaTenbHas NpoBepkKa
lMocne onpeaeneHHOro BpeMeHn paboTbl KOMMpeccopa,
Heo6xo4MMO NPOBEPUTL YPOBEHb Macra.

Mcxoasa ns Toro, YTO MUHMMasbHbBIA YPOBEHb Macna
OOIMKeH COOTBETCTBOBATb ¥4 BbICOTbI CMOTPOBOIO
CTekra, MakCMMarbHbIA YPOBEHb HE AOMKEH HaXoaUTbCS
Bbllle YeM ¥ BbICOTbI CMOTPOBOMO CTeKNa, Kak nokasaHo
Ha puc. 13.

Ecnu HeobxoaMmo yBenuuMTbL KONMYECTBO Macrna B
KapTepe, 4encTBOBaTb B COOTBETCTBUN C
unncTpaumen Ha cTp. 21, «9.1 3ameHa macna.

¥4 MaKCMMarnbHbIA YpOBEHb
Y4 MUHUManbHbIA YPOBEHb

oil level YpoBeHb Macna
fig. 13 Puc. 13
p.17

7. Equipment and acces sories

In some working and installation
conditions, it is necessary to grant
the optimal compressor working,
equipping it with suitable accessories.
These accessories can be directly
assembled on the compressor by

the manufacturer or, thanks to
instructions contained in the single
FRASCOLD installation manuals,
assembled onto the compressor
already operating at site.

This installation and start-up manual
shows the conditions for which it

is necessary to install these
accessories and/or equipments.

7.1 Devices for compressor
additional cooling

All FRASCOLD compressors are
suction gas cooled.

As the superheated suction vapour
passes through the compressor

and over the electrical motor, it cools
the windings; in this way it

absorbes heat which produces an
increase both of enthalpic content
and of its temperature.

Successively, the energy used to
compress the refrigerant transfers
heat to the gas (discharge heat),
causing a further temperature
increase.

In normal conditions, gas temperature
at compression end must never
exceed +130°C.

The temperature during working has a
determinant role in compressor

life, because it is with high
temperatures that, in the compressor,
risk situations for its safety create and
these high temperatures can verify

in particularly forced operative
conditions.

In the refrigerating capacity tables, on
FRASCOLD compressor catalogues,
is indicated, in unequivocal way, when
the operative conditions are such

to request the compressor additional

7. OCHaLI.I,eHVIe n AonoJfiHUTenbHbIE
ycTpoucTBa

B HekoTOpbIX cnyyasx HeobxoaMMo ONTUMM3NPOBaTh
paboune xapakTepucTukn KoMmnpeccopa, Ucnonb3ysa ans
3TOro UMeKLLMeCcs AONOMNHUTENbHbIE YCTPONCTBA.

31K ycTponcTea MoryT BbiTb IMGO CMOHTMPOBAHbI
HenocpeaCTBEHHO Ha KOMNPeCccope NPOU3BOAUTENEM,
nnbo B nocneacTBMM YCTaHOBIEHbI HA KOMMPECCOP Ha
OCHOBaHWUM MHCTPYKLMI NO YCTAHOBKE N MOHTaXy
komnaHmm FRASCOLD. B MHCTPYKUMAX NO YCTaHOBKE ©
3KCNnyaTaunm HarnsgHo NokasaHo, Npu Kakmx
BO3MOXHbIX YCOBMAX HEOBXOAMMO TO UMN NHOE
AONOMHUTENbHOE YCTPOWCTBO.

7.1 YcTponucTBa Ans AONONTHUTESIbHOIO OXNaXXAeHUA
KomMnpeccopa

Bce komnpeccopbl komnaHun FRASCOLD oxnaxpgatoTcs
BCaCbIBAKOLLUM ra3om.

Korga neperpeTbiii nap xfagareHta HU3KOro AaBneHus
BO3BpaLlLlaeTcsl B KOMMNPECcop, OH MPOXOAUT Yepes
OBOMOTKM 3MeKTpMYEecKoro Motopa, oxnaxgas ux. [Npu
3TOM BblAenseTcs TennoTa, KoTopasi BHOBb NOBbILLIAET
3HTanNbNUIo U TEMNepaTypy.

Bonbluas YacTb 3Heprum, He0BXoaMMoOn Anst CXxXaTus
XnagareHTta, nepexoauT Ha ras (Tennorta cxaTtusl), YTo
NPUBOAMT K AanbHeNLeMY NOBbILLEHWUIO TEMMEpaTYpbI.

Mpn HopMarnbHbBIX YCNOBUSIX, TEMNepaTypa rasa B KOHLE
cKaTusa He JoMmKHa npesbiwaTth +130°C.

TemnepaTtypa B KOMNPECCOPE UMEET BaXXHOE 3Ha4YeHne
[N ero cpoka cnyx0Obl, NMOCKOMNbKY BbICOKME
TemnepaTypbl NPUBOAAT K KPUTUYECKUM CUTYaLUSM,
0COBEHHO NPY HaNM4MM AONOSNTHUTENBbHbLIX OTKIIOHEHWN
OT HOpMaribHbIX pabounx ycnosui.

B Tabnvuax no xonogonpov3BoOAMTENBHOCTY KaTarnora
komnpeccopoB FRASCOLD HarnggHo nokasaHo, B Kakux
cnyyasx HeobxoguMO OOMONHUTENbBHOE OXIaXaeHne
KOMMpeccopa 1 Kakue AONOSIHUTENbHbIE YCTPONCTBA
no3eonsoT obecneyvmBaTth ero 6ecnepebonHoe




cooling and also what is the device

to use with respect of specific working
conditions.

For additional cooling, the devices
available are:

« liquid injection

 head fan motor

 water-cooled heads

After veryfing these devices necessity,
these may be assembled on

the compressor directly in factory (by
ordering the device together

with the compressor).

7.2 Oil crankcase heater

During refrigerating system stop period,
the refrigerant migrates towards

the compressor.

The liquid refrigerant in the suction line
will inevitably flow to the compressor
crankcase mixing with the contained
lubricant.

A mixture between lubricant and a big
refrigerant quantity is the cause of

a series of problems that is often cause
of irreversible damages for the
compressor.

The oil crankcase heater use is the
way to reduce (but not to eliminate)
the case of liquid refrigerant return to
the compressor, refrigerant
accumulation or stratification.

7.3 Capacity control

By designing a cooling plant, the
selected compressor has a capacity
sufficient to carry off the structure
thermal charge peak and alternate
stopping and working periods with a
frequency compatible with the
maximum compressor cycle number
per hour (see page 7, “1.10

Maximum stop/start per hour”).

In reduced thermal charge conditions,
the compressor is able to bring

the structure at the designed
temperature in a shorter time.

It is necessary to verify if the increased
number of compressor starts

(which results from a shorter cooling
period) is compatible with the
maximum that the compressor can
stand.

The capacity control device installation
allows to compensate this

situation to avoid to compromise the
complete cooling plant efficiency.

YHKUNOHUPOBAHHKE.

CyLlecTBytOT criefiytoLine BO3MOXHOCTM
OOMNOMHUTENBHOMO OXNAXAEHWS:

- BMPbICKUBAHWE XMUAKOCTU

- BEHTUMATOP rofloBKku 6roka UMnmMHapoB

- ronoBka 61oka UMNMHAPOB C BOASAHbLIM OXNaX4eHem
Ecnun HeobxoguMocCTb AOMNOMHMTENBHOMO YCTPONCTBA
npegycmMoTpeHa 3apaHee, OHO MOXeT ObiTb
CMOHTMPOBAHO Ha 3aBofe A0 NocTaBKku KoMnpeccopa (no
3anpocy).

7.2 NMoporpeBaTenb Macna B KapTepe Komnpeccopa
Bo Bpems npocTosa Komnpeccopa xnagareHT NoCTeneHHo
nepemMeLLaeTcs B CTOPOHY KoMnpeccopa.

Kvokun xnagareHT 6yaeT nepetekaTb N0 NMHUK
BCacCbIlBaHMs B KOMMNPECCOP, CMELUNBASACH C
cogepxallmmcs B KapTepe KoMnpeccopa Macriom.

Cmecb macna n 60nbLIoro Konu4yecTsa xnagareHTta
saBnsieTca npobnemon, BegyLlen K BbIXOAY U3 CTPost
Komnpeccopa (rmgpaBnuyecknii yaap npu sanycke).

Moporpes kapTepa faeT BO3MOXHOCTb CBECTH 3Ty
npobnemy (BO3BpaT XnOKOro xnagareHta B KOMNpeccop)
K MUHUMYMY, HE YCTpaHsIsi e NOSHOCThIO.

7.3 PerynupoBKa Xonoaonpou3sBoanuTesibHOCTU
XonopunbHas ycTaHOBKA paccyMTbIBAETCst Tak, YTOObI
MOLLHOCTb KOMMpeccopa bbina goctaTouHOn Ans
oxnaxgeHns 06beKTOB BO BPEMS MMKOBbIX Harpys3ok.
Mpy HeENONHOW Harpy3ke BO3MOXHa perynupoBka nytem
yKOpaunBaHusi BpeMeHun paboTbl komnpeccopa, HO nNpwu
YCINOBMU, YTO KOMMPECCOP HAaxoaAUTCs B npegenax
MaKCMMaribHO AOMYCTUMOTO KONMMYECTBa BKITHOYEHUN U
BbIKITHOUYEHMI B Yac (cM. cTp. 7 «1.10 MakcnmanbHas
YyacToTa BKITHOYEHUI B Hac»).

Mpu ycrnoBrsX yMeHbLUEHWS TENOBON Harpy3ku Ha
XONOAUIbHYIO CUCTEMY, KOMMpeccop BblaaeT (rnpu
pacyeTHOM Temnepartype) Tpebyemyto
X0Nnoaonpon3BoaUTENBHOCTD 3a elle bonee KOpoTKUIM
NPOMEXYTOK BPEMEHM.

Heobxoaumo npoBepuTh, HACKOMNbKO OnpaBaaHo
OonbLLIOE YNCIO NEePEKIOYEHU KoMnpeccopa (Kak
cnencrteune 6onee KOPOTKOrO BPEMEHW OXITaXXAEHUS) NO
OTHOLLUEHMIO K MakCumarbHOWN
XOMNOAOMNPOV3BOANTENIBHOCTH.

B HekoTopbIx cny4dasix ycTaHOBKa perynaropa
xonogonponssoauTensHocT 6onee onpasaaHa, T.K.
No3BOMsieT AOCTUYb NMOHKEHHOM
X0NoA0Npon3BOAUTENBHOCTH.
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7.4 Unloaded start

The unlaoded start device has been
designed to reduce the start current
of compressor with nominal power
higher than 5 HP; the use of this
device is particularly suggested for
compressors with PWS (Part Winding
Start) or / A (star/delta) start; its target
is to reduce the start torque to

the inertia of the moving masses.

7.4 Pa3srpy3ka npu nycke

Pasrpyska npu nycke koMnpeccopa CHmXaeT Harpysky
3. ceTn NycKoBbIM TOKOM MOTOpa KoMnpeccopa C
HOMWHaIbLHOW MOLLHOCTbIO Bonee yem 5 ri.c.
Komnpeccopbl, OCHaLLeHHble JaHHbIM YCTPOMCTBOM,
NOCTaBNSATCA C MOTOPaMM1, UMEKLLUMU CXEMY
MOAKITIOYEHUS MyCcKa 3neKTpoaBuraTens ¢
pasgeneHHbiMn odomoTkamm (PWS) unm ero nyck 3sesga-
TpeyronbHUK. YCTPOMUCTBO pasrpy3ku npu nycke cBogaT
Heo6xo4MMbIN BpaLLalOLWUNn MOMEHT Ha Bany
3MNeKTpoABUraTens K MOMEHTY, MUHUMAIbHO
Heob6xooMMOMY Ansi NPeOoaONEHNA NHEPLMOHHOCTU




N.B. To limit the amount of oil and
refrigerant into the

compressor equipped with unloaded
start device, run it for 5

seconds approx. with largest
capacity reduction, the stop the
compressor.

8. Various accessories

Often it is necessary to equip the
refrigerating system with accessories
and/or devices that are not of
compressor manufacturer tight
competence, but indispensable for its
good working.

Considering the inevitable interaction
between compressor and these
accessories, it is necessary that these
last ones correspond to precise
technical requirements.

The assembly has to be, however,
executed following strictly the
instructions given by the accessory
manufacturer, that has to be in
accordance with the following
requirements.

8.2 Vibration absorber tubings

Even if the compressor is statically and
dynamically balanced, it is
suggested to assemble vibration
absorber pipes both on suction line
and on discharge line.

The vibration absorber pipes will not
bear stretching and compression,
they have therefore to be installed
parallelly to the axis of rotation of

the compressor and as near as
possible to it (see figure 14).

8.3 Oil separator

The oil separator installation is
recommended in those plants, in
which there are the conditions for
potential oil transfers from
compressor or excessive oil dilutions
from refrigerant, like:

« plants, in which the condensing
unit, installed outside, is subject

to low ambient temperatures

« plants that work with high pressure
ratio (low evaporating temperatures,
high discharge temperatures)

« plants that use compressors with
capacity control device

« plants with a number of compressors
in parallel

« plants with refrigerant charge (in kg)
that is six times higher than the

MaccCbl ABMXYLLMXCA MEXAHUYECKUX YacTen
Komnpeccopa.

BaxHo: Heob6xoaumo orpaHM4uTb NOCTynneHue
KONM4eCcTBO Macrna v xrnagareHta B Komnpeccop,
OCHaLLEeHHbIW pa3rpy3kon npu nycke. lMpu
MaKCUManbHOM YMeHbLUEeHUU
XOJI0A0NPOU3BOAUTENBHOCTU, NPUBNN3NTENBHO
yepe3 5 ceKyHA OCTaHOBUTb KOMNpeccop.

8. lononHuTenbHbIe NPUHAASIEXHOCTH
YacTo BO3HMKAeT HEOOXOANMOCTb OCHACTUTb
XONOAUITbHYIO CUCTEMY OOMNOSNTHUTENBHBIMM
npuUHaaneXxHocTaMn unu npubopamu, He BxoasiLne B
KOMMMNEKT NOCTaBKM NPOU3BOAUTENS, HO NMetoLLIne
Ba)XHOE 3HaYeHue Ans PYHKLNOHMPOBAHUS
XONoauIbHOW CUCTEMBI.

B aTux cnyyasix Heo6xoaMMO BHUMATENBHO NPOBEPUTL
COBMECTUMOCTb YCTaHaBNMBAEMbIX JOMONTHUTENbHbLIX
n3genun ¢ Komnpeccopom. Npun ycTaHoOBKe Taknx
n3genumn HeobxooMMo CTPOro cobnaarte UHCTPYKLUK
N3roToBUTENEN JOMNONMHUTENBbHBIX U3OENUIA, KOTOpble
[OJIDKHBbI COOTBETCTBOBATL CrEeAyLNM TpeboBaHUAM.

8.2 YcTtaHOBKa BUbporacutenemn

HecmoTpsi Ha TO, YTO KOMMNPECCOP CTAaTUYECKM U
OuHamudecku cbanaHcupoBaH, pekoMeHayeTcs
YyCTaHOBWTb BUBporacuTenu kak Ha BcacbiBaloLLEen, TaK U
Ha HarHeTaTenbHON CTOPOHE.

Bubporacutenu nnoxo NEpeHOCAT PaCTHKEHNS N CKaTUS
no AnNuvHe, N03TOMY OHW AOSKHbI YyCTaHaBNMBaTLCA
napannenbHO OCU KOMMPeccopa U Kak MOXHO Brivke K
Hemy (cMm. puc. 14).

8.3 MacnooTtgenurtenb

Macnootgenutens cnefyeT ycTaHaBnmBaTh Ha TeX
YyCTaHOBKaXx, Korga no passfiMyHbiM nNpuynHam
NPOUCXOAMUT CUIbHbIV BbIBPOC Macna B KOMMNPECCOop Unu
B KOTOPbIX CYLLECTBYET ONACHOCTb CMELLEHUS Macna 1
XriagareHTta B xugkon gase. Crioga OTHOCATCS:

- YCTaHOBKM, B KOTOPbIX BMOK KOHOEHCaTopa pacnosioxeH
Ha ynuue nNpuv HU3KMX TeMnepaTypax oKpyxatoLlen
cpenbl

- yCTaHOBKM, paboTatoLme nNpu BbICOKOW CTENEHM CKaTus
(HM3KMe TeMnepaTypbl KUMEHWUS, BbICOKME TEMMEPATYpPbI
HarHeTaHus)

- YCTaHOBKU, NMEIOLLNE KOMMPECCOPbI C PErYNMPOBKOW
XOMNOAONPOM3BOANTENBHOCTH

- MHOTOKOMMPECCOPHbIE YCTAHOBKM (LiEeHTpanbHble
cTaHumm)

- YCTaHOBKM, B KOTOPbIX KONIMYECTBO XMagareHTa (B Kr) B
LeCTb pa3s npeBblaeT 06bem macna B komnpeccope (B

normal compressor oil charge (in litres) | nuTpax)
correct npaBuUnbLHO
wrong He npaBUIbHO
fig. 14 puc. 14
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The oil separator has to be installed on
the discharge line, after the eventual

muffler and the vibration absorber pipe.

Before its assembly, it is necessary to

MacnooTtgenuTens ycTaHaBNMBaeTCs Ha
HarHeTaTenbHOW CTOPOHE nocre rnywuTens (ecnm
umeeTcs) n Bubporacutens.

lMepen ycTaHOBKOW MacnooTAENMTEnNs, ero Heobxoanmo




introduce inside the separator an oil
quantity (suggested by manufacturer)
of the same type of the one contained
in the compressor; this quantity
remains always inside the separator
and is useful to "activate" the separator
oil return valve.

The separator oil return connection has
to be connected to the connection

on the compressor crankcase (see
drawings from page 42, ref.12), after
the plug has been removed and
replaced with a nipple.

It is recommended to install a check-
valve on outlet pipe of the oil separator.
8.4 Liquid separator

The liquid separator (or suction
accumulator) is the sole device that
can avoid irreversible damage to the
compressor when, during working,
there is liquid refrigerant that flows
back to the suction line.

In the suction line, the refrigerant may
be in liquid form due to bad pipe
execution, insufficient evaporator
power, but also for the most common
causes like the evaporator frosting, the
inoperative fan or insifficient

insulation of the suction line with very
low environment temperature.

The liquid separator has to be
assembled in the suction line terminal
section and as near as possible to the
compressor.

8.5 Regulating thermostat

It is a check instrument and its
differential regulation (difference
between the temperature at which its
switch opens and the one at which it
closes the compressor feeding circuit)
is important towards the compressor
operative life.

The thermostat differential has to be
compared to the temperature behavior
pointed out from its sensible element
and in order to avoid that the
compressor works with a cycle number
that is higher than its maximum

limit (see page 7, "1.10 Maximum
stop/start per hour").

The regulating thermostat electrical
connection has to executed as
indicated in the wiring diagrams from
page 59.

8.6 High pressure switch

To safe the compressor good working
and grant its integrity, it is advisable
to equip the refrigerating circuit with an
high pressure switch; its right
selection, installation and calibration
avoids the compressor working in
unacceptable conditions (see page 7,
“1.11 Application limits”).

The pressure switch should intervene,
by interrupting the compressor feed,
when the discharge pressure reachs

HaMoSTHNTb HEKOTOPBIM KONIMYECTBOM Macna (Takum xe,
KakMM KoMMnpeccop Obin 3anpaBrieH Ha 3aBOAE), KOTopoe
TaMm Bcerga gOIMKHO HaXOAMTbCS. OTO KONMYeCcTBO
CNyXWT 3anacoM Macna Anst HeOOXOAMMON «MOANMNTKN»
MacrioM KOMMpeccopa, KOHTPONMPYeTCs KnanaHoMm
BO3BpaTa mMacna. YpoBeHb 3anaca macrna B
MacrooTaenuTene 3agaeTcsa MHCTPYKUMEN 3aBoaa-
N3roToBMTENS MacnooTaenuTens.

TpybonpoBoa Bo3BpaTa Macna ns MacrnooTaenurens
OOMKeH NPUCOEANHATLCH K KapTepy Komnpeccopa (CM.
PUCYHKM co cTp. 42, n.n. 12), nocne Toro, Kak 3arnyLuka
Ha HeM Oblfna 3ameHeHa Ha COOTBETCTBYIOLLUN
COeOVHUTENbHbIN HUMNMENb.

PekomeHayeTcs BCTPOUTL 3anOpHbI BEHTUIb B
TpybonpoBoge Bo3BpaTta Macna.

8.4 OTpgenuTenb XUAKOCTH

OTtpenntenk XXMAOKOCTU — eUHCTBEHHOE YCTPOWCTBO,
npegoxpaHsioLee KOMNpeccop oT NOBPEXAEHUN B TOM
cnydvae, korga BO BpeMsi ero paboTbl XXUakuin xnagareHT
no BcacbiBatoLLlemy Tpybonposoay nonagaet B
KomMnpeccop.

NonapgaHue »nagkoro xnagareHta BO BCacbiBaKOLLWN
TpybonpoBog MOXET NPON30NTU B CIIEAYIOLLMX CITyYasx:
HenpaBuUIlbHbIE NMPOEKTMPOBAHMNE UM MOHTaX
TpybonpoBoaa; HegocTaTovHas nioLwaab NOBEPXHOCTH
ucnapeHusi. A Takke, Mo 4YacTo BCTpeYaLLMMCs
npuyYMHaM, cpeam KoTopbiX 0bneaeHeHre ncnaputens,
HeMcnpaBHOCTb BEHTUNATOPA UMM OTCYTCTBMUE TEMNMOBOWN
M30nsiUMN Ha BCacbiBaOLWEN NIMHUN NPU OYEHb HU3KOM
TemnepaType oKpyxaloLlen cpeabl.

OTtpenutenk XXWAKOCTM HEOBX0AMMO yCcTaHaBNMBaTb Ha
BCaCbIBAKOLLEN NTIMHUKN KaK MOXHO Brvxe K KOMnpeccopy.

8.5 PerynupoBaHue TepMmocTtaTtom

TepmocTaT ABNSETCH KOHTPOMNPYOLLNM 1
yrnpaBnsiowmmMm npubopom, KOTopbi aHanmanpyet
pasHOCTb TeMnepaTyp Mexay peanbHON u 3agaHHon. B
3aBMCMMOCTU OT pasHOCTU TeMneparyp, TepMocTaT
BKITIOYaeT Unu BbIKNIOYaeT NUTaHMs KoMnpeccopa.
TepmocTaT nrpaeT BaxHyto ponb Ans cpoka cryxobl
BCEro Komnpeccopa.

OunbdepeHunan TepmocTata JOMMKEH ObITb YCTaHOBMEH
C Y4eTOM LMKNNYHOCTK paboTkl koMnpeccopa (CMm. cTp. 7,
«1.10 MakcmanbHas 4YacTtoTa BKIIOYEHUIN B Yac»).

OnekTpuyeckoe NOAKMYEeHNe TepMmocTarta
NPOn3BOANTCHA B COOTBETCTBUN C INTIEKTPOMOHTaXHbLIMU
CcXemamu co cTpaHuubl 59.

8.6 NpeccocTaT BbICOKOro AaBreHus

[ns Toro, 4ToObl NpegoxpaHUTb KOMAPECCop U apyrue
3M1eMEHTbI XONOANMbHOM CUCTEMBI, Heo6X0aNMO
YCTaHOBUWTbL NpeccocTaT BbICOKOro AaBneHus. Ero
npaBuibHbIA NOAOOP, YCTaHOBKa M peryrnnpoBka
No3BOMSET UCKMYNTL BO3MOXHOCTb paboThl
KOMMpeccopa B OnacHbIX pexxmmax (cMm. cTp. 7, «1.11
paHuLbl NPUMEHEHMSA»).

npeCCOCTaT BbICOKOIro aaBlieHnA OoCyLleCcTBndeT
OTKITIOYEHNE NNTAHUA KOMNpeccopa, eCrin gaBleHne
HarHeTaHWsa SOCTUraeT 3HaYEHN rpaHnL NpuMeHeHnA.




values near application limits.

By knowing perfectly the plant
operative conditions, it is possible for
the pressure switch to intervene when,
due to anomalies during working, the
compressor discharge pressure
exceeds by only a little the condensing
pressure, but it remains however lower
than the safety valve calibrating
pressure.

The most common causes of these
anomalies are condenser fouling,

lack or shortage of condenser cooling
fluid, incondensable gas in the
refrigerant, excessive refrigerant
charge.

The pressure at which there is the
compressor feeding circuit closing
(opening pressure of contacts -
differential) has to be lower than
refrigerating circuit designed working
pressure.

It is recommended that a pressure
switch with manual reset is used; this is
a mechanical device that ensures the
contacts remain open and the
compressor does not restart after the
pressure falls below the closing value.
This requires the operator to
investigate the anomaly and rectify
before resetting the switch.

The pressure switches with manual
reset are characterized by a fixed
differential and considering this thay
have to be selected with particular
care.

The pressure switch has to be
connected to a compressor high
pressure tap (see page 9, “3.2
Refrigerating connections”) or,
eventually, also to any discharge

line point and, however, upstream an
eventual interception valve of the line.
Avoid absolutely to connect the high
pressure switch at connections that
can be involuntarily intercepted like,for
example, the compressor valve

OT0 MOXeT NPoM3oNTKN Npu paboTax Komnpeccopa, Koraa
OaBleHNe HarHeTaHus NyLb HE3HAYUTENBHO
OTKITOHSIETCS OT BENNYUHBI AABNEHUS KOHAEHcaLmu,
OCTaBasiCb NPV 3TOM HWXE YCTAHOBMEHHOTO AABMEHMS
cpabaTbiBaHUsi NpeoXpaHUTESNBHOIO knanaHa.

OB6bIYHO MPUYMHAMK STUX HEUCTIPABHOCTEN ABMNAIOTCS:
3arpsi3HeHne KoHAeHcaTopa, HexBaTka
CKOHOEHCMPOBAHHOW OXnaxgarLemn XNOKocTu,
HEKOHAEHCMPYEMBbIV ra3 B xfagareHTe, n3bbiTouHas
3anpaBka xragareHTom.

[laBneHne, npn KOTOPOM KOMMPECCOP OTKIoYaEeTCs
OOIKHO BbITb HUXKE, Yem paboyee gaBneHune
XOJI0QUINbHOW CUCTEMBbI.

PekomeHayeTcsa ncnonb3oBaThk NPECCOCTAT C PYYHbIM
NOBTOPHbLIM BKNOYeHneM. Takon npeccoctar
MeXaHM4YecKn GrTOKMpYyeT MOBTOPHOE BKIOYEHME
KoMnpeccopa nocrie nageHus 4aBneHns HKe 3HadYeHuns
BbIKIMIOYEHMS.

OTO NO3BONSET NEPCOHANy HamTU NPUYNHY
HeMCnpaBHOCTM U YCTpaHUTb ee npexae, Yem cucrema
CHOBa OyAeT nyLleHa B AencTsme.

MpeccocTaT ¢ py4HbIM NOBTOPHBLIM BKMOYEHEM
nocraenseTcs ¢ OUKCUPOBaHHbLIM AnddepeHLmanom 1
AormkeH 6bITb NPaBMUNbLHO NogobpaH.

lMpeccocTaTt BbICOKOrO AaBMeHWs MOAKNI0YaeTCs K
nNpegyCMOTPEHHOMY ANS 3TOW LUenu BbIBOOY
(nopcoeanHeHWO) BLICOKOMO AaBfEHMS HA KOMMpeccope
(cm. cTp. 9, «3.2 MNopkntodeHne komnpeccopa K
XOnoaurbHON cUCTEME) UMK K HE 3anupaemMomy
(3abnokmpoBaHHOMY) MecCTy TpyGONpoBOAa BbICOKOrO
AaBneHusi 3a komnpeccopoM. [peccocTaT BbICOKOro
[aBreHust He cnegyeT NoaknoyaTth K 3anopHOMY
BEHTUIIO KOMMPeCccopa, B KOTOPOM CYLLeCTBYeT
BO3MOXHOCTb BJIOKMPOBKN.
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service connections; the connection
has to be executed as indicated in

the wiring diagrams from page 60.

8.7 Low pressure switch

The low pressure switch avoids the
compressor working for more or less
long periods in conditions of insufficient
suction pressure.

The most common cause of anomalous
suction pressures are insufficient
refrigerant charge, obstructions or
excessive charge leaks of liquid line,
frost formation on the evaporator.

Apart every cause, the suction
temperature fall resulting from the
pressure fall is, almost always,
inadequate to compensate the
refrigerant ponderal capacity reduction,
compromising the good compressor

OrneKTpryecKkoe NOAKITYEHNE npeccocTaTa
NPOU3BOAUTCA MO ANEKTPOMOHTAXHBIM CXEMam CO CTP.
60.

8.7 NpeccocTaT HU3KOro AaBneHus

lMpeccocTaT HU3KOro AaBreHns No3BonsaeT
npeaoTBpaTUTL ANUTENbHYO paboTy KoMnpeccopa npu
HU3KOM OaBMEeHNN BCaCbIBaHUSI.

CamMbIMK pacnpocTpaHeHHbIMU NPUYNHaAMM
HEHOPMasbHOrO AaBfIEHMS BCAacbliBaHUS ABMSOTCS:
HeJoCTaTo4YHasi 3anpaBka CUCTEMbI XNafareHToM, He
npaBunbHbIN Noabop ceveHus unu GonbLune yTedku
XnapareHTa us TpybonpoBoaa XUAKOCTHOM NINHUN,
obnegeHeHne ucnaputens.

Kakoli 6bl HM 6bina npyMynHa nageHus Temnepartypbl /
[OaBneHusi BcacbiBaHWsl, perynmpoBka
XOnoaonpon3BoANTENBHOCTU HE MOXET ObITb
OOCTUTHYTa YMEHbLUEHUEM KONMYECTBA XNafdareHTa, T.K.
npu 6onee HU3KOM TEMMEpPaATypPe UCNAPEHUS yxXyaLwaeTcs
oxnaxgeHne MoTopa KoMMnpeccopa, oxnaxaatLlerocs




cooling.

In refrigerating plants that work with
positive evaporating temperature, the
low pressure switch may be used also
like anti-freeze safety, calibrating it

in order to stop the compressor when
evaporating pressure falls at values
which correspond to saturation
negative temperatures.

The pressure switch has to be
connected to a compressor low
pressure tap or, eventually, also to any
suction line point and, however,
upstream an eventual interception
valve of the line.

Avoid absolutely to connect the high
pressure switch at connections that
can be involuntarily intercepted like, for
example, the compressor valve
service connections.

The pressure switch electrical
connection has to be executed as
indicated in the wiring diagrams from
page 60.

8.8 Pressure gauges

Gauges are indispensable instruments
for the refrigerating circuit setting

up and working check; after their
assembly on the control panel and their
connections, they allow the remote
reading of the refrigerating circuit
working pressures.

The permanent gauge connection
foresees the use of two-way pipes (in
copper or plastic material) and
interception valves, which allow to
activate the gauges only when it is
necessary to effect measurements.
The gauge panel foresees, for each
compressor, a low pressure gauge,

an high pressure gauge and, only for
compressors equipped with lubricating
pump, an oil pressure gauge.

The high and low pressure gauges
furnish, besides the pressure values,
also the corresponding saturation
temperatures.

A precise gauges limit for refrigerant is
characterized by their inadequacy to
measure the vacuum levels; these
levels can be efficiently measured only
from suitable electronic gauges.

The oil gauge allows to read the
compressor lubricating pump
discharge pressure in order to verify
the right working and permit the

oil pressure switch calibration, as
indicated on page 18, "8.1 Qil
pressure switch".

Pressure gauges have to be connected
following the indications on

page 9, "3.2 Refrigerating
connections".

8.9 Filter dryer

The use of the new HFC refrigerants
and of foreign lubricants, requires

a particular attention as concerns their
compatibility with the material

BCacbIBaOLLVMM Napamu xnagareHra.
B xonoaunbHbIX ycTaHoBKax, paboTatoLime B
BbICOKOTEMMEPATYPHOM pPeEXMME, NPECCOCTAT HNU3KOIO
OaBlNeHUsi MOXET TakKe UCMONb30BaTbCS B KAYECTBE
nepeknioyaTens 3awuTbl OT 3aMep3aHus,
npegoTBpaLlatoLLero paboTy cuctembl B 0611aCTh HU3KUX
Temnepartyp.

MpeccocTaT HN3KOro AaBreHUst COeaNHSAETCS C
KOMMPEeCCcopoM B MECTE MPUCOEANHEHUSI MO HU3KOMY
OaBneHuto, unu B ntoboi Touke BCackIBaOLLErO
TpybonpoBoaa, N0 BO3MOXHOCTM HEBITOKMPYEMOMY.

MpeccocTaT HU3KOTo AaBeHns He criegyeT noaknoyaTth
K 3aMOpHOMY BEHTUMIO KOMMpPEeccopa, B KOTOPOM
CYLLIECTBYET BO3MOXXHOCTb GIIOKUPOBKM.

SJ'IGKTpI/I‘-IeCKOG noaKn4YeHne npeccocrtara
npon3BoAnNTCA NO NTEKTPOMOHTaXXHbIM CXemMaM CO CTp.
60.

8.8 MaHoMeTpbI

MaHoMeTpbl ABNSATCS HEOOXo0AMMbIMY NpubopamMmu Ans
MOHTaa, MPOBEPKM U PEMOHTA XONOANUSIbHON CUCTEMBI.
lMocne ycTaHOBKM MaHOMETPOB B LLMTE yNpaBreHus,
BO3MOXXHO KOHTPONUPOBaTb paboTy XONoaMbHON
CUCTEMBI.

MaHomeTp noacoeanHSaEeTCs K XonoaubHON cucteme
nocpeacTBoOM ABYX TUMOB Tpybbl (MeaHble unu
NnacTUKOBbIE), HA TpyDax yCTaHABMMBAKOTCSA BEHTUIN.
Bnarogaps aTMm BEHTUNSIM MaHOMETPbI MOXHO
noaknoyaTh K cMCTEME TONbKO Toraa, koraa
Heob6xoaMMO Npou3BecTy namepeHus. Kaxpgbin
KOMMpeccop KOMMMeKTyeTcsa 611I0kOM MaHOMETPOB:
MaHOMETP HU3KOro JaBfIEHUS, MAHOMETP BbICOKOro
0AaBIeHNs 1, TONbKO AN KOMMNPECCOPOB C MaCNSAHbIM
HacoCOM yCTaHaBMnMBaeTCs MaHOMETP JaBneHns Mmacna.
MaHOMEeTpbI BbICOKOIO M HA3KOro AaBfIEHNSA NOKa3biBalOT
He TOMNbKO 3HaYeHns AaBreHusl, HO 1 COOTBETCTBYIOLLNE
3Ha4eHus TemMnepaTypbl.

To4YHOCTb U3MEepeHNss MaHOMETPOB OrpaHUYnBaETCs
obrnacTamu gaBneHun xnagareHToB, A U3MepeHns
BaKkyyma MaHOMETpbl He npumeHstoTcs. B aTom cnyvae
HeoOX0AMMO UCMNOMb30BaTh CrneunanbHble 3NIEKTPOHHbIE
MaHOMETPbI (BaKyyMMETpbI).

MaHoMeTp AaBrneHusa macna usmepseT gasneHune
HarHeTaHus Macrna, nNpPon3BOANMOE HaCOCOM
KomMmrpeccopa, 4YTo no3eonseT obecnevnTb
PYHKLUNOHNPOBaHNE Hacoca 1 perynupoBky
KOHTPOIbHOro npubopa — pene KOHTPONs cMasku (CMm.
cTp. 18, «8.1 AudpcbepeHumnansHoe pene KOHTpons
CMa3Km»).

lMoagcoeanHeHe MaHOMETPOB BbINONHAETCH Kak
nokasaHo Ha cTp. 9, «3.2 [NogkntyeHne Komnpeccopa K
XOJTIOOQUINbHOW CUCTEME.

8.9 dunbTp-ocywnTesnb

Mcnonb3oBaHune HoBbIX xnagareHToB HFC 1 HOBbIX
XonoaunbHbIX Macen TpebyeT ocoboro BHMMaHUs K nx
COBMECTMMOCTM C MaTepuarom, 3anosHSLWUM
PUNBLTPbI-OCYLUNTENN.




contained in the dryer filters.

The filter has to guarantee a screen of
at least 3A and a residual

humidity not higher than 50PPM, this
both if it contains dryer material

like solid cartridge and like compact
grains.

The filter with solid cartridge may be
assembled in any position; in the
second case, to avoid that the dryer
material abrades because of liquid
column pulsations, it is necessary that
the filter is assembled with vertical axis
and that the liquid line enters from
upper and goes out from bottom.

In this way, during the compressor
working, the dryer material is pushed
towards the bottom by refrigerant and
its attitude is not modified by
compressor stopping.

dUNbTP JOMKEH UMETL CETKY HE MeHee 3 AHrcTpema U
obecneynBaTb OCTATOYHYHO BIaXXHOCTb He 6onee 50PPM
(1 PPM - 1 mr Bnaru Ha 1 kr xragareHta). 910 OTHOCUTCS
KaK K (ounbTpy C KapTpuaxem, Tak n K hunbTpy C
HaMoNHUTENEM.

DUNbTP C KAPTPUXKEM MOXET ObITb YCTAHOBMNEH B
no6om nonoxeHnn. PunbTp ¢ HANONHUTENEM
Heob6xo04MMO yCTaHaBnMBaTb CTPOro BEPTUKAIbLHO,
npuyem Takum obpasom, 4ToObI NOTOK XNagareHTa
nonagan B urnbTp CBEPXY, a BbIXOAWS,
COOTBETCTBEHHO, CHM3Y. Takum obpa3om yaaertcs
nsbexatb NepemeLLeHni HanoTHUTENS Noa
BO3AENCTBMEM Mynbcauni xnagareHta. Takon cnocob
YCTaHOBKM MO3BOJSISIET BO BPEMSI OCTAHOBKU U paboThl
Komnpeccopa nsbexartb BbIMbIBAHUSA HAaNoONHUTENS
dunbTpa xnagareHToM 1 nonagaHns rpaHyn
HaMOMHUTENS B XONOAMMbHYIO CUCTEMY.
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8.10 Discharge , liquid and suction
lines

Each line has to be dimensioned and
realized in order to favour the
refrigerant circulation and the oil return
with the compressor operative, but
restrict the liquid refrigerant return with
the standstill compressor.

The main general principles which are
the basis of a good refrigerating

lines design are:

« for every lines

- slope of at least 1% in the flow
direction

- refrigerant velocity to allow the
refrigerant entrainment without
excessive pressure drop

« for suction and discharge lines

- one trap at the base of each column
with rising flow

- one trap each 3 + 4 meters of column
with rising flow

- at the evaporator exit one riser (with
trap at the base) that, before

going to the compressor, exceeds the
evaporator full.

9. Periodical checks and
servicing

The periodical working pressure and
lubricant level check are sufficient
warranty for a long compressor
operative life and for the reliability of
the declared performances.

The requested maintenance
interventions are:

« lubricant replacement after approx.
100 working hours from the initial
compressor start to remove impurities
remained in the system and
collected in the crankcase from
refrigerant and lubricant flow

« lubricant charge replacement each
10000 working hours to grant

the original viscosity characteristics
9.1 Lubricant replacement

8.10 HarHeTaTenbHbIN, XXNOKOCTHOMN U BCAacbIiBaOLNNA
Tpyb6onpoBoabl

Kaxapin TpybonpoBog fomkeH 6biTb paccumTaH (no
CEYEHUI0) U CMOHTUPOBAH Tak, YToObl CnocobCcTBOBATL
cBOOOLHOMY ABWXXEHUIO XNagareHTa n ceBobogHomMy
BO3BpaTy Macna B KOMMNPECCOP, HO B TO e BPeMS Tak,
4yTOObI NPEOTBPATUTL BO3BPAT XNagareHTa B
KOMMpEeCcop BO BPEMS €r0 OCTaHOBKW.

OcHoBHble NpaBuna, KOTopble A0JPKHbI ObITb YYTEHbI MPU
NPOEKTUPOBaHMM U NPOKNaakM TpybonpoBOAOB:

e Onsa Bcex TpybonpoBoaoB

- YKINOH Tpybonposoaa He MeHee 1% B CTOPOHY
OBWXEHNs1 NoToKa

- CKOPOCTb OBWXEHUS XMnagareHta gosmkHa ObiTb
[OCTaTovyHOW ANg nepeMeLleHns xnagareHTa 6e3
Ype3MepHbIX NOTEPb AaBMNEHWs

* ONS BCacbIBaKLLMX M HarHeTaTenbHbIX TpybonpoBoaos
- netns (rMapaBnMyecKnin 3aTBop) B HaYane Kaxmgoro
BocxofsLlero Tpybonposoaa

- netnsa (rmapaBnMyeckuin 3aTBop) kaxable 3 — 4 meTpa
BocxoasLero Tpybonposoaa

- Ha BbIX0o4e 13 ucnaputens Heobxoanm BepTUKanbHbIV
CTOsiK (C neTnen BHMU3Y), Bnarogaps KOTOpoOMy
NPOUCXOAMT NOMHOE HaMoOSIHEHUE UCMAPUTENS
XNafareHToM, Npexae Yem xnafareHT HauyHeT OABMXKEHNE
K KOMnpeccopy.

9. Nepuoanyeckmne NPOBEPKU U

obcnyxuBaHuve

Mepuopgmnyeckne nNpoBepkn pabounx gaBneH 1 YpOBHS
Macra siBfseTca JOCTaTOYHOM rapaHTMen Ans 4onron
cnyx6bl KOMMpeccopa v ero HagexXHon aKkcnyaTaumm ¢
npeanucaHHoON Xono4onpon3BoANTENBHOCTLIO.

Ob6gasaTtenbHbIMK AEUCTBUAMM NPU 06CnyXnBaHum
ABNAKTCS:

- 3ameHa macna nocne nepsbix 100 yacoB paboTsl
KomMmnpeccopa, AN yaaneHus 3arpsi3HeHUn, OCTaBLUNXCS
nocrne MOHTaXa B XONOANINbHON CUCTEME U KapTepe
Komnpeccopa

- 3aMeHa macra nocrie kaxapix 10000 yacos paboThl
KoMrpeccopa 4151 BOCCTAHOBJIEHUST €ro
nepBoOHa4aribHOM CTENEHN BA3KOCTMU.

9.1 3ameHa macna




All lubricant replacement operations
have to be executed when the
compressor is at standstill.

All lubricants, especially the ones of
synthetic type, are highly hygroscopic;
to avoid the lubricant contamination, it
is necessary to keep the packages
well sealed, open them just before their
use and therefore reclose them

after immediately.

The used lubricant has to be
exclusively approved by the
manufacturer, as

illustrated on page 40, table "11.2
Approved lubricants".

For lubricant replacement are required
instruments that are part of the

normal equipment of each refrigerator
technician; the necessary instruments
to execute the ordinary maintenance
operations are:

 vacuum pump

* lubricant hand pump

« flexible hoses with swivel connections
and valve opener

« ratchet wrench for square stems

a) with working compressor, close the
suction valve

Bce onepauuv no 3samMeHe Macna AOSMKHbI
NPOU3BOANTLCA NPU BIKIIOYEHHOM KOMMPECcope.

Bce xonoaunbHble macna, B 0CO6eHHOCTU
CUHTETUYECKNE, BECbMa MMrpoCKonuYHbl. Bo nsbexaHue
nonagaHus Bnarv B eMKOCTb (KaHUCTPY), ee cnegyeT
OTKpbIBaTb HEMOCPEACTBEHHO NEPES UCMONb30BaHUEM,
nocrne 4Yero ee Hago HEMEANEHHO 3aKPbITh.

Mcnonb3oBaTth paspeLlaeTcs TOMNbKO Te TUMbI
XOMNOAMWIbHBIX Macers, KOTopble paspeLleHbl K
NPVYMEHEHWIO 3aBOOOM-M3rotoBuTenem (cm. cTp. 40,
Tabnmua «11.2 PaspelueHHble K NPUMEHEHWNIO
XOMnoaurbHbIE Macna.

[ns 3ameHbl Macna goCcTaToYHbl OObIYHbIE
WHCTPYMEHTBI, HaxogsAWwmecs B pacnopshkeHum
obcnyxuBaroLwero nepcoHarna; Ans TeXHU4eckoro
obcnyxmBaHUst HEOBXOANMBI:

- BaKyyMHbIN Hacoc

- PY4HOM MacnsiHbIA Hacoc

- TMOKME LINaHrM C MOBOPOTHBIMMW FOFIOBKaMu 1
BEHTUNSAMU

- XPanoBbIi (TPELLOTOYHbIN) raeYHbIn KoY Ansi
KBagpaTHbIX XBOCTOBMKOB

a) Npu paboTatoLLeM KOMNPeccope, 3aKpbiTb
BCacbIBaOLLMA 3aMNOPHbIA BEHTUIb
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b) when the suction pressure reduces
at 0.1+0.2 bar, switch off the
compressor

Do not loose any compressor bolt or
closing plug.

c) close the discharge valve

d) remove, slowly, discharge valve plug

e) remove the oil discharge plug (ref.6,
see drawings from page 42) and let
flow all the lubricant in a suitable
package.

Do not pollute the environment with
lubricant; it is a special waste and it
hase therefore to be carried off as

per the regulations in force.

f) screw and close well the oil
discharge plug and discharge valve
plug

g) remove the oil charge plug (ref.3,
see drawings from page 42), applying
at its place a Schrader service valve
h) remove the protection cap from the
service valve and connect the
lubricant hand pump discharge

i) connect the hand pump suction to the
lubricant package

i) by acting the hand pump, introduce
the right oil quantity in the compressor
crankcase

k) remove the hand pump from the
service valve

[) connect the vacuum pump suction
line to the Schrader service valve

b) korga pasneHne BcacbiBaHug ynaget go 0,1 — 0,2
©ap, BbIKITO4YMTL KOMNpeccop

MpepynpexaeHue: He ocnabnAaTb 60NThl U 3arnyLUKK
KOMMpeccopa.

C) 3aKpbITb HarHeTaTesbHbIN 3aMOPHbIA BEHTUIb

d) megneHHo yganuTtb NpoOKy HarHeTaTenbHOro
BEHTWUNS, CTPaBUTb JaBMEHne

€) yoanuTb 3arnyLuky cnmea macna (n.n. 6, CM. pucyHkm
€O CTp. 42) n gaTb BCeMy Macny CTeyb B EMKOCTb.

MpepynpexaeHue: He 3arpA3HAnTe OKpyXaroLyro
cpeny cma3ouvHbiM maTepuanom. OTpaboTaHHoe
Macrio OTHOCUTCS K BpeAHbIM 0TXxoA4aMm, NO3TOMy ero
HeobxoAuMo yTUnuM3npoBaTb B COOTBETCTBUM C
AENCTBYHOLLUM NPUPOAOOXPAHHBLIM
3aKoOHO[aTeNbCTBOM.

f) TWaTenbHO 3aKpbITh 3arnyLKy CrvBa Macna v
3arnyLuKy HarHeTaTenbHOro 3anopHOro BEHTUIIA

g) yAanuTb 3arnyLKy MacrnoHanmeHoro otsepctus (m.n.
3, CM. PUCYHKM CO CTp. 42), 3aMEHUTb €€ Ha CePBUCHbIN
knanaH Wpeaepa

h) yaanutb 3aluUTHBINA KONNAYoK C CEPBUCHOrO KnanaHa
W COeAMHUTb C HAarNnoOPHOW CTOPOHOM PYYHOTO MaCHSIHOIO
Hacoca

i) coeqMHUTb BCacbIBatoLLLy0 CTOPOHY PY4HOro Hacoca C
€MKOCTbt0 (KaHUCTPOW), coaepKaLlern CMa30YHbI
mMaTepuan

j) Npy NOMOLLM PYYHOro Hacoca HarnosHUTb KapTep
KomMmnpeccopa HeobxoanMbIM KONMYECTBOM CMa304HOro
MaTepuana

K) oTcoeauHNTL py4YHOM HacoC OT CEPBUCHOrO KranaHa

|) noacoeaAnHUTb BCacCbiBatkOLyO CTOPOHY BaKyyMHOIO
HacoCa K CEpBUCHOMY KrnanaHy Wpepepa




m) start the vacuum pump and
evacuate the compressor for at least
15 minutes

n) disconnect the pump from the
service valve and switch off

0) screw the protection cap to the
service valve

p) open the compressor discharge and
suction valves

Failure to open the valve before
starting, will cause many

damages both to compressor and
possibly to operator.

q) start the compressor

r) after 15 + 20 working minutes, check
the lubricant level

The level at which the lubricant settles
during compressor working is highly
influenced by the discharge ratio and
therefore by the working temperatures.
Considering that the acceptable
minimum level is 1/4 of oil sight glass,
the maximum level has not to be higher
than 3/4 of the sight glass, as
illustrated in figure 15.

¥ maximum level

Y minimum level

oil level

fig. 15

9.2 Thermistor check

All compressors are supplied complete
with integral protection, in

accordance with DIN44081 regulation
and it is composed by PTC
thermistors introduced in the electrical
motor stator and connected to an

M) BKITHOYUTb BaKyyMHbIN HACOC 1 BaKyyMUpOBaTb
KoMMpeccop B Te4eHUn 15 MUHyT

Nn) OTCOEAMHUTb HAcCOC OT CEPBUCHONO KranaHa u
BbIKIMIOYUTb €r0

0) YCTAHOBUTb 3aLLMTHbIN KOMMAa4Y0K Ha CEPBUCHbIV
KnanaH

P) OTKpbITb HAarHeTaTeNbHbLIA U BCACbIBAKOLLUIA 3aN0OpHbIE
BEHTUNM KOMMpeccopa

MpenynpexpeHune: 3anyck komnpeccopa ¢
3aKpbITbIMU BEHTUIIIMW NPUBOAMUT K Bbixoay U3
CTpPOSA KOMMpeccopa U MOXeT TpaBMUpPOBaTb
oGcnyXuBarLmnm nepcoHan.

) 3anycTuTb KOMMNpeccop

r) yepes 15 — 20 MuHYT paboTbl KOMNpeccopa,
NpoBepuUTb YPOBEHb Macna

YpoBeHb Macrna B KOMMApeccope B HOpMarbHOM pabovem
peXrMe 3aBUCUT OT CTEMEHM CXaTUA U, KaKk CNeacTBue,
oT pabounx TemnepaTyp.

MvHMManbHbIN YpOBEHb Macna paBeH % BbICOTbI
CMOTPOBOrO CTekNna, MakCumaribHbI YPOBEHb AOMKeH
ObITb He BbiLle ¥4 BbICOTbI CMOTPOBOrO CTEKNa, Kak
nokasaHo Ha puc. 15.

¥4 MaKCUMarbHbIA YPOBEHb

Y4 MUHUManNbHbIA YPOBEHb

YpoBeHb Macna

Puc. 15

9.2 NpoBepka TepMucTopa

B cooTtBeTcTBUU C HOpMamu DIN44081 Bce
KOMMpeccopbl OCHALLAKTCH BCTPOEHHOW 3aLLMTON
mMoTopa. OHa cocTouT u3 TepmmncTopoB cepum PTC
(nonynpoBOAHUKOBLIE TEPMOPE3NCTOPDI),
YyCTaHOBMEHHbIX B 0OMOTKE cTaTtopa aneKkTpoaBuratens
Komnpeccopa 1 NOAKMIOYEHHbIX K
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electronic control module KRIWAN
(model INT69 for compressors A, B,
D, F, Q and S series; model INT69TM
for compressors V, Z and W series).

If it is necessary to verify the thermistor
chain continuity, proceed as follows:
a) disconnect the compressor from
the electrical feeding net

b) remove the terminal box cover

¢) remove the female quick connect
terminals from the thermistor A and

B bayonet terminals

d) connect to A and B terminals the test
prods of the ohmmeter, that has

at the ends a maximum tension of
2.5V; if the ohmmeter shows an
infinite strength, it means that the
thermistor chain is interrupted

The reading of values in accordance
with those indicated on page 56,
(table "11.20 Thermistor data"), shows
a suitable and continue thermistor
chain.

e) connect the quick connect terminals
to the thermistor A and B terminals

f) assemble and fix the terminal box
cover

g) connect the compressor to the
electrical feeding net

9.3 Temperature sensor replacement
For replacement of the temperature

3NeKTPoHHOMY ynpasnswLemy moaynio KRIWAN
(mogenb INT69 aonsa komnpeccopoB cepuii A, B, D, F, Q un
S; mogenb INT69TM ansa komnpeccopos cepuin V, Z n
wW).

[ns npoBepkn LEenoCTHOCTUN 3MEKTPUYECKON Lienn
TepMUCTOPOB Heobxoaumo caenaTtb criegytoLlee:

a) OTKMIOYUTb KOMNPECCOpP OT 3NeKTPOceTH

b) CHATb KpbILLKY KNEMMHOW KOPOBGKUM
C) OTCOeaMHUTb OTBETHYIO 4YacTb pa3bema
TEPMUCTOPHBIX Knemm A 1 B oT 0CHOBHOWM YacTu

d) nogcoeanHnThb K knemmam A 1 B wynbl ommeTpa.
Pa3HOCTb NoTEHUMANoB Mexay Lynamm oMMeTpa He
JormkHa npesblwaTh 2,5 B. Ecnv ommeTp nokasbiBaeT
OeckoHeYHOe CONpOoTUBIIEHME, TO 3HAYUT Lenb
TEPMUCTOPOB NpepBaHa.

Ecnv ommeTp nokasbliBaeT 3Ha4YeHWsi, COOTBETCTBYIOLLNE
OaHHbIM Ha cTp. 56, Tabnuua «11.20 XapakTepucTumku
TEPMUCTOPOB», TO TEPMUCTOPHAS LieNb B NOPSAAKE.

€) BOCCTaHOBUTb coeanHeHue krnemm A n B

f) 3aKpbITb KPbLILLKY KNEMMHOM KOPOOKM 1 3aKpenuTb ee

g) NMOAKITHYMTL KOMMPECCOP K 3M1EKTPOCETH

9.3 3aMeHa TeMnepaTypHOro gart4yuka
3ameHa TemMnepaTypHOro gaTymka, YCTaHOBNEHHOrO Ha




sensor inserted on the compressor
head discharge side, proceed as
follows:

a) close suction shut off valve with
compressor running

b) as oon as the suction pressure
decreases down to 0.1 + 0.2 bar,
switch off the compressor

¢) close thesuction and discharge shut
off valves

d) disconnect the compressor from the
electrical feeding net

e) remove the temperature sensor
conductors from the compressor
check and protection circuit

The sensor is in direct connection

with the refrigerating

circuit high pressure side.

f) release the discharge valve plug and
screw on it as soon the residual
pressure has been vented

g) close the compressor discharge and
suction valves

h) with one key of 17mm, remove
slowly the failed sensor

i) screw the new sensor after having
smeared its thread with a sealing
paste

i) connect the sensor conductors to the
suitable check and protection

circuit clamps

k) evacuate adequately the compressor
I) open the compressor discharge and
suction valves

m) with an electronic leak detector,
verify the temperature sensor sealing

9.4 Refrigerant recovery

Every time that the repair or
replacement operations of a
refrigerating circuit component
compromise its sealing, it is necessary
to proceed at first to the refrigerant
recovery.

The partial refrigerant charge recovery
is possible if the intervention point

is placed in the system between the
shut-off valve placed at the liquid
receiver (or water condenser) exit and
the shut-off valve on the compressor
discharge.

In this case, a considerable quantity of
refrigerant is transferred in the

liquid receiver (or in the water
condenser) applying the following
procedure:

a) short-circuit the low pressure switch
and start the compressor

b) close the liquid line shut-off valve

¢) as soon as the whole refrigerant has
been removed, switch off the
compressor

d) close the discharge shut-off valve of
the compressor

e) disconnect the compressor from

the electrical feeding net

f) execute the necessary maintenance

HarHeTaTenbHON CTOPOHE rOSIoBKe LMnNMHApa
KOMMpeccopa, NPou3BOANUTCA CriedyoLmMM 06pasom:

a) Npu paboTatoLLeM KOMMPECCOpe 3aKpbITh
BCacbIBaOLLMA 3aMOPHbIA BEHTUMb

b) korga paBneHne BcacbiBanusa ynaget go 0,1 — 0,2
0ap, BbIKITOYNTL KOMMPECCOP

C) 3aKpbITb BCacCbIBalOLLNA U HAarHeTaTernbHbIV 3anopHble
BEHTUIN
d) OTKMUYNTBL KOMNPECCOP OT SMEKTPOCETH

€) 0TCoeanHNTL Kabenb, COeANHSIOLWNN TEMMNEPaTYPHLIN
OaTYMK M Lenb KOHTPONS U 3alUuThl

MpenynpexaeHue: TemnepaTypHbIA JaTUMK
MOHTUPYETCA HENOCPEeACTBEHHO B NONIOCTb
BbICOKOrO JaBJieHUs TOJIOBKU LUnuHApa
KoMnpeccopa.

f) OTKpbITb HarHeTaTenNbHbIN 3aNOPHbLIA BEHTUMNb U
cbpocuTb OCTaTOMHOE AaBNEHUE B KOMNpeccope

g) 3aKpbITb HAarHeTaTenNbHbIV U BCACbIBAKOLLUIA 3anopHble
BEHTWUNM KOMMpeccopa

h) npu NomoLLM POXXKOBOrO Krtoya pasmepom 17 mm
yoanutb AedeKTHbI TeMnepaTypHbIA AaTymK

i) yCTaHOBWUTb HOBLI TEeMMNEpPATYPHbIA AaTuuK,
npeaBapuTenbHO cMa3aB pe3bby repMeTUKom

j) noacoeanHUTL kKabernb, CoOeaUHSIOLLMI
TemMnepaTypHbIA OAaTYUK M Lenb KOHTPOMSA U 3aLUnTbI

k) BakyymmnpoBaTtb KOMNpeccop Haanexaiimm obpasom
[) OTKpbITb HAarHeTaTeNbHbIN 1 BCacCbIBalOLLUA 3aNopHbIe
BEHTUSIM KOMMpeccopa

m) Mpu NOMOLLIM 3NIEKTPOHHOIO TeYenckaTens npoBepnTb
repMeTMYHOCTb MecTa YyCTaHOBKW HOBOMO
TemnepaTypHOro gaTtyunka

9.4 Pekynepauus xnapareHrta

Kaxxgbiv pas, korga npon3BoauTCs PEMOHT
XONOAUIbHOrO KOHTYpa Unu kakoro-nubo ero
KOMMOHEHTA, HapyLlaeTcs repMeTUYHOCTb XONOANNBHON
cuctembl. B aTom crnydae B nepByto odepeab cnegyeT
no3aboTUTLCHA O COXPaAHHOCTU UMK pekynepauuu
XxnapareHTa.

YacTuyHoe coxpaHeHue xnagareHta BO3MOXHO, eCnu
NOAKITIOYUTLCS K CUCTEME MEXAY 3anOpPHbIM BEHTUMEM
Ha BbIXOAE XWAKOCTHOro pecusepa (Unm BoasHOIro
KOHAEeHcaTopa) 1 3anopHbIM BEHTUIIEM Ha
HarHeTaTeNbHON CTOPOHE KoMMnpeccopa.

B atom cny4yae 6onbluyto YacTb xnagareHTa yaaeTcs
COXPaHUTb B XXUOKOCTHOM pecuBepe (Mnn BoASHOM
KoHaeHcaTtope). [1na aToro Heobxoaumo caenatb
cnepywoulee:

a) He HaJoMro BbIKMYUTL NPECCOCTaT HU3KOTo
OaBMNeHUsi U 3anyCTUTb KOMMPEeccop

b) 3aKpbITb 3aNOPHbI BEHTUMb HA XXUOKOCTHON NMHUK
C) KaK TONbKO XNnagareHT 3anosfiHUT pecuep (BOASIHOM
KogeHcaTop), OTKMHYUTL KOMMPECCOP

d) 3aKpbITb HarHeTaTenbHbINA 3aNOpHbLIN BEHTUMb
KomMnpeccopa
€) OTKNMIOYNTb KOMNPECCOpP OT INIeKTPOCEeTH

f) nponssecTn HeobxoamMMble paboTbl MO TEXHUYECKOMY




interventions
g) evacuate the refrigerating circuit part
on which it has been opened

h) open the shut-off valves

obcnyxmBaHuo

g) Hagnexatumm obpasom BaKyymMUpoOBaTb NTIEMEHTbI
CUCTEMBI, C KOTOPLIMU ObINM CBSA3aHbI TEXHUYECKNE
MeponpuUATUS

h) OTKpbITb 3aMOpHbIE BEHTUNN
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If it is not possible to operate as
previously described, it is necessary to
proceed to the complete refrigerant
charge recovery by a suitable recovery
unit.

In this case it is suggested to adopt the
following procedure:

« connect the recovery unit at two
refrigerating circuit service
connections, one placed on low
pressure side and the other on high
pressure side; the recovery will occur in
more reduced times.

« during recovery, inside the evaporator
and condenser, the pressure

(and therefore the temperature) falls to
very low values.

To avoid the harmful ice formation
inside the evaporators and water
condensers, they have to be previously
empted or keep costantly in function
the circulation pumps till the recovery
end

« during recovery, it is possible that
from the refrigerating circuit, together
with the refrigerant, it is removed also
lubricant.

At recovery end, it is necessary to
verify the quantity of lubricant that
came out and, after ending the
reparation intervention, put new
lubricant in the compressor crankcase
of same quantity and type of the one
removed.

Do not pollute the environment with
lubricant; it is a special waste and it
hase therefore to be carried off as

per the regulations in force.

9.5 Oil pressure switch replacement

Electronic oil pressure switch fitting all
Frascold compressors with oil pump
mainly includes (see figure 16):

® control circuit; complete with fixing
screw cap, reset push-button,

LED signal lamp, cables.

This component is located in to the
terminal box of the compressor

with instruction leaflet.

2 sensor; M20 x 1.5 male threaded,
mounted in factory to the pressure
connection of the compressor.
Sensor has no moving parts exposed
to damages and no leakages can
occur if control circuit is removed.
The sensor is in direct connection
with pressure side of oil

pump.

Apply following procedure to replace
the broken control circuit:

Ecnn HEBO3MOXKHO OEMCTBOBATbL BhbILLEONUCAHHBIM
obpasom, Torga Heob6xoaMMOo MCMOoNbL30BaThb
pekynepaumoHHyto cTaHuuto (ganee CtaHums).

B atom cnyvae HeobxoaMMo AencTBoBaTbL Creayowmnm
obpaszom:

- NSl COKpaLleHns BpeMeHW BbINOSIHeHMs paboT,
Heobxoaumo noakntounTb CTaHLUMIO K XONOANbHOWN
cucteme B ABYX MeCTax — Ha HU3KOW U BbICOKOW CTOPOHE
OaBreHus.

- BO BpeMsi oTKa4ku xnagareHta CtaHuuen, B
nucnapuTene U KOHOEHcaAToOpe CUCTEMbI YCTaHaBNMBaETCS
O4YeHb HU3Koe AaBreHne (M kak CnefacTBUE — HU3Kast
TemnepaTypa).

YT10bbl n3bexaTtb 06negeHeHns ncnapuTens u
3amMOpaxmBaHUs BoObl B KOHOEHCATOPE, UX creayeT
npeaBapuTENbHO OMOPOXHUTL UIN OCTaBUTL C
MOCTOSIHHO paboTaroLLMM LMPKYNSALUMOHHBIA HAacoc A0
OKOHYaHMWs pekynepaumm

- BO BPEMS peKynepaLum CyLecTByeT BEPOSITHOCTb TOrO,
4TO BMeECTe C yAarnsiemblM xJlagareHToM yaansieTcs
TaKkKe XonoaunbHoe mMacro.

|-|03TOMy, nocne OKOH4YaHuA pekynepaunn Heob6xo4MMO
npoBepPUTb KOJNIMYECTBO yOalleHHOro XxonoguibHoOro
Macrna u nocne peMoHTa 0NnTb Heobxoammoe ero
KOJ1IN4eCTBO TOrO XXe Tuna.

MpepynpexaeHue: He 3arpAsHanTe OKpyXaroLlyro
cpeay cma3oyHbIM maTtepuanom. OTpaboTtaHHoe
Macrio OTHOCUTCS K BpeAHbIM O0TXxoA4aMm, NO3TOMy ero
HeobxoAuMo yTUNM3npoBaTb B COOTBETCTBUM C
AENCTBYHOLLUM NPUPOAOOXPAHHBLIM
3aKOHO[aTeNIbCTBOM.

9.5 3ameHa audpchpepeHUManLHOro perne KOHTPons
CMasKu

Bce komnpeccopbl FRASCOLD ¢ macnsiHblM Hacocom
OCHalLeHbl 3MIEKTPOHHbBIM perie KOHTPOns CMa3ku (aanee
PKC) (c™m. pucyHok 16):

1 aneKTPOHHOE pere; KpenexHbl 3aKkpyymBatoLwmica
Konna4ok, kHornka cbpoca, aneKTpoHHas CUMrHanbHas
namMna (MHOuKaTop), aneKkTpudecknin kabens. 3T
KOMMOHEHTbI HAaXoOATCS B KNEMMHOW Kopobke
KomMrpeccopa C MHCTPYKLMENR.

2 MexaHu4deckas YacTb — AaTyuK AaBneHus (CeHcop);
HapyHas pesbba ¢ pasmepom M20x1.5, yctaHOBNEH B
3aBOACKUX YCITOBUSAX Ha KoMnpeccope.

B natumke gaBneHus (CEHCOp) OTCYTCTBYIOT
OBWXYLLMECH YacTu, KOTopble Mornu 6bl criomatbes. Mpu
OEeMOHTaXe fJaTtymKka yTeykn oTCyTCTBYIOT.
MpepynpexaeHue: [JaTunk HenocpeacTBEHHO
NoAKMYeH K MacnsiHOMy Hacocy.

Mpu 3ameHe gedektHoro PKC Heobxoammo caenatb
crnegymwulee:




a) switch off the compressor

b) remove the cover of terminal box

¢) remove the cables of the oil pressure
switch from the terminal board of the
compressor

d) by means the screwcap, unscrew
from the sensor @ the control circuit

e) put the new control circuit in to the
sensor and close tightly by hand
the screwcap

f) connect the cables of the pressure
switch to the suitable terminal

of the compressor terminal board

g) reassemble the cover on the
terminal box

h) evacuate adequately the
compressor

i) open suction and discharge valves of
the compressor

control circuit

a) OTKITYNTb KOMMNPECCop

b) OTKPBLITb KPbILLKY KITEMMHOW KOPOOKM

c) otcoeamHuTb kabenu PKC oT kneMmHOM KOpooKu
Komnpeccopa

d) OTKPYTWUTb KPENeXHbIV 3aKpy4MBAIOLLUIACS KOMNAaYoK,
0TCOeAVHUTL AaTyuka AaBreHus (ceHcop) 2 oT
3neKTpoHHoro pene 1

€) NpMCoeaMHUTL HOBOE 3NIEKTPOHHOE pere K AaTynKy
JaBreHus (CeHCOop) U BPYYHYH CUIbHO 3athuKcpoBaTh
UX KPEMEXHbIM 3aKpYYMBAIOLLMMCS KOMNavykom

f) coegmHuTb Kabenu PKC ¢ kneMmHom kopobko
Komnpeccopa

g) 3aKpbITb KPbILUKY KNEMMHOWN KOpOOKK
h) Hagnexalmm o6pas3om BakyymMmnpoBaTb KOMMPECcop
i) OTKPbITb BCaCbIBaOLLMIA U HAarHeTaTemnbHbIA 3anopHbIe

BEHTUNM KoMnpeccopa
ANEeKTPOHHOE perne

sensor JaTyuk faBneHuns (ceHcop)

electronic oil pressure switch ANeKTpoHHoe perne KoHTpons cmasku (PKC)
fig. 16 puc. 16
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10. Troubleshooting

Established failure

1. Too low discharge pressure with respect
to the previous condensing pressure.

2. Too high discharge pressure with respect
to the foreseen condensing pressure with
probable intervention of the protection device
or of the high pressure switch.

3. Discharge temperature, measured at
compressor discharge, which exceeds the
limit value, with probable protection device
intervention.

10. Mowuck n ycTpaHeHWe HeUcnpaBHOCTeM

HeucnpaBHoOCTb

1. LI,aBneHMe HarHeTaHus CNUWKOM HU3KOEe NO CpaBHEHUIO C
nMerwmumMmca gaBneHnemM KoHgeHcaumm

2. Ll,aBneHwe HarHeTaHus CJIMWLKOM BbICOKOE NO CpaBHEHUIO C
unMewwimmcAa gaBrneHmemMm KoHgeHcaumm, ¢ BOSMOXHbIM
OTKN4YeHunem npw60pa 3aWunTbl UNK pene BbICOKOro gaBrieHUs

3. TeMnepaTypa HarHeTaHusl, U3aMepeHHass Ha CTOPOHEe HarHeTaHUA
KomMmnpeccopa umMmeet npeperibHoe 3HaeHue, C BOSMOXHbIM
OTKIKO4YeHUeM perie BbICOKOro gaBrieHus

Cause

1.1 Insufficient refrigerant charge.

1.2 Excessive low condenser cooling fluid
temperature.

1.3 Imperfect compressor reed valve sealing.
1.4 High compressor wear.

1.5 Too low suction pressure with respect to the
designed evaporating pressure.

2.1 Incondensable gas inside the refrigerating
circuit.

2.2 Partially obstructed discharge line.

2.3 Condenser failure or with insufficient thermal
exchange.

2.4 Excessive refrigerant charge.

2.5 Too high suction pressure with respect to the
designed evaporating pressure.

3.1 Condenser failure or with insufficient thermal
exchange.

MpuumnHa

1.1 HepocTato4Has 3anpaBka xfiagareHToM

1.2 CnunwkoM HU3Kas TemnepaTypa OXNaxaeHUs XUAKOCTU B
KOHOeHcaTope

1.3 HerepmeTuyHas knanaHHas gocka komnpeccopa

1.4 CvnbHbIN U3HOC KOMMNpeccopa

1.5 [laBneHune BcacbiBaHUS CMULLKOM HU3KOE MO CPaBHEHUIO C
npeaycMOTPEHHbIM JaBreHNeM KUNeHus

2.1 HekoHAeHcUpyeMblii ra3 B cucteme

2.2 YacTuyHo noBpexaeH TpyGonpoBoa NMMHUM HarHeTaHus
2.3 HeucnpaBHOCTb KOHAEHCATOPA UM HeOCTaTOuHbI TENI00OMEH

2.4 N36bITOYHan 3anpaBka xrnagareHTom

2.5 [laBneHue BcacbiBaHUS CIIULLKOM BbICOKOE MO CPaBHEHWUIO C
npeayCMOTPEHHbIM AaBMNEeHNEM KUMNEHUS

3.1 HewcnpaBHOCTb KOHAEHCATOpa UN HeAOCTaTOYHbLIN TeNnoobmeH

Suggested remedy

1.1.1 Verify the refrigerant leaks and eventually
eliminate them, restore therefore the optimal
charge.

1.2.1 Check the cooling fluid entry temperature to
condenser and, eventually, intervene to reduce
the capacity.

1.3.1 Connect a gauge to the compressor suction
line.

The imperfect valve sealing causes a sudden
suction pressure increase when the compressor
stops.

In this case, repair the compressor and remove
the cause of this inconvenience.

1.4.1 Repair or replace the compressor.

1.5.1 For the suggested interventions, it refers to
the established failure "4.Too low suction
pressure with respect to the foreseen
evaporating pressure, with eventual low pressure

Cnocob6 ycTpaHeHusA

1.1.1 ﬂposepmb CUCTEMY Ha Hann4une yTeyek, ecnm TakoBble
MMEeKTCHA, YCTPaHUTb UX, ONTUMarbHO HAMNOJSTHUTb CUCTEMY
XnapgareHTom.

1.2.1 amepuTb TEMNepPaTypy XUAKOCTU Ha BXOAE B KOHAEHCATop U B
cnyyae Heo6XOAUMOCTH YMEHBLUWTL NPOU3BOAUTENBHOCTL (06BbEM).

1.3.1 MoacoeanHUTL MaHOMETP Ha BCaChIBAIOLLYHO CTOPOHY
Komnpeccopa.

He repmMeTU4HOCTbL BCcachiBaloLLMX KanaHoB Bbi3blBaeT pe3kui
noabeM [aBrneHusi BcachbiBaHUs B Criyyae, ecnv KoMnpeccop
npocTaveaer.

B aTom cnyyae, npon3BecTy peMOHT KoMMpeccopa NyTeM 3aMeHbl
KrianaHHoOW JOCKMN.

1.4.1 OTpeMOHTUPOBATbL UNN 3aMEHUTbL KOMNPECCop

1.5.1 ing gaHHoro cnyyasi CM. HemcrnpaBHOCTK M.N. «4. [laBneHuve
BCaCbIBaHWS CIIULLKOM HWU3KOE MO CPaBHEHWIO C AaBMEHNEM KUNEHUS, C
BO3MOXHbIM OTKIMOYEHNEM pene HU3KOro AaBNEHUS.




switch intervention".

2.1.1 Connect a refrigerant recovery unit both to
refrigerating circuit high pressure side and to low
pressure side and remove the whole refrigerant
charge.

Evacuate for a long time the circuit, effect the
recharge with new refrigerant, start the
compressor and check the working pressures.
2.2.1 Check that all discharge line valves are
completely open and that there are no
restrictions inside the joints (for example, solder
alloy excesses).

2.3.1 Compare the condenser performances,
declared by manufacturer, with the designed heat
balance; in case of insufficient performances,
replace the condenser.

2.3.2 If the condenser is air-cooled, execute the
following operations:

» check the fan motor fans state

« check the fan motor direction of rotation

» clean the finned coll

« rectify any distorted fins.

If the condenser is water-cooled, execute the
following operations:

« descale the feeding pipes and the tube bundle
« verify the evaporating tower efficiency

* measure the water capacity

» measure the water entry temperature.

2.4.1 Connect a refrigerant recovery unit in a
circuit point, where there is only liquid refrigerant
and recover the excess. At the end of recovery
operations, start the compressor and verify the
working pressures.

2.5.1 Check that the thermostatic expansion
valve bulb is suitably placed, fixed and insulated.

2.5.2 Check that the thermostatic expansion
valve capacity is proportional to the real
compressor refrigerating capacity and that the
superheat setting is correct.

2.5.3 If the plant is equipped with suction
pressure regulating valve, verify the calibration.
3.1.1 Compare the condenser performances,
declared by manufacturer, with the designed heat
balance; in case of insufficient performances,
replace the condenser.

2.1.1 MoAcoeanHUTbL pekynepaLyoHHOe YCTPOWCTBO K CTOPOHE
BbICOKOMO U HU3KOTO AaBNIEHNs! CUCTEMbI, NONTHOCTHIO YAANUTb
XnagareHT U3 CUCTeMb!.

Mpoun3secTu AnuTensHoe BakyyMMpoBaHWE CUCTEMbI, HAMOMHUTb
cMCTeMy XragareHToM, 3anycTuTb KOMMPECcop M NpoBepuTb paboyve
[aBneHus.

2.2.1 Y6eauTbes, YTO BCE BEHTUMU Ha JIMHUN HarHeTaHus NOMHOCTLIO
OTKPbITbI U YTO B TpyGONpOBOAE OTCYTCTBYET BHYTPEHHEE CyXeHne
(Hanpumep, ocTaTky OT NasinbHbIX paboT).

2.3.1 CpaBHUTb AaHHble MO MOLLYHOCTM U3roTOBUTENS KOHAEHcaTopa C
pacyeTHO TpebyemMoli MOLLHOCTLIO; B CIly4ae HeJoCTaTo4HOW
MOLLHOCTW, 3aMEHUTb KOHAEHCaTop.

2.3.2 infA koHAeHcaTopa € BO3AYLLUHBIM OXNaXAeHeM nponsBecTu
crnepyoLme NpoBepKu:

- NPOBEPUTbL COCTOSIHME MOTOPA U KpblNbY4aTKN BEHTUNATOPa

- NPOBEPUTL HanpaBreHve BpaLLeHUs KpblnbYyaTku

- O4YMCTUTb NIaMenun KoHaeHcaTopa

- BbINPaBUTb 3aMATbIe NlaMenun KoHaeHcaTopa

[ns koHAeHcaTopa ¢ BOASHbLIM OXNaXAeHWeM NPou3BecTy creayoLne
NPOBEPKU:

- NPOBEPUTL PacHeTHbIN AnameTp NOABOAALLMX U pacnpeaenmTenbHbIX
Tpy6

- NPOBEPUTH MOLLIHOCTb rpaavpHn

- U3MepUTb pacxof BoAbl

- U3MepPUTL TeMMepaTypy BOAb! Ha BXoAe

2.4.1 MNoacoeanHUTb pekynepaLmoHHoe YCTPONCTBO K CUCTEME B TOYKeE,
rae HaxoauTCs TONbKO XWUAKUIA XnadareHT, yAanuTb N3nuiiek
xnagareHTa. 3anycTuTb KOMNPECCop U NpoBepuTL paboune faBneHus.

2.5.1 Y6eauTbCes, YTO YyBCTBUTENbHbBINA 3NIEMEHT TEPMO-
pacwmpuTensHoro BeHTuns (aanee TPB) npaBunbHO pacronoXeH,
3aKpenieH 1 3onmMpoBaH.

2.5.2 Y6eauTbCes, UTO MOLLHOCTE TPB cOOTBETCTBYET AEUCTBUTENBHOM
XO100MNPON3BOANTENBHOCTI KOMNPECccopa U 3HaveHve neperpesa
NpaBUIIbHO YCTaHOBIIEHO.

2.5.3 [ina xonoaunbHOW YCTAaHOBKU C PEryNMPOBOYHbBIM BEHTUMNEM
[aBreHns BcacbiBaHUsSi MPOBEPUTL Ero kanmbpoBky.

3.1.1 CpaBHUTb AaHHblE MO MOLLHOCTU U3rOTOBUTENS KOHAEHcaTopa C
pacyeTHO TpebyemMol MOLLHOCTLIO; B Clly4ae HeJoCTaTo4HOW
MOLLIHOCTW, 3aMEHUTb KOHAEHCaTop.
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Established failure HeucnpaBHOCTb
Cause MpuynHa

3.2 Incondensable gas inside the refrigerating
circuit.

3.3 Overdimensioned thermostatic expansion
valve.

3.4 Thermostatic expansion valve bulb, which
incorrectly fixed to the suction line.

3.5 Cold air flow that wraps the thermostatic
expansion valve bulb.

3.6 Excessive thermostatic expansion valve
closing, due to wrong superheat setting.

3.7 Thermostatic expansion valve with discharge
bellow.

3.8 Excessive frosted evaporator.

3.9 Suction line with excessive pressure drops.
3.10 Partially obstructed liquid line.

3.11 Partially obstructed discharge line.

3.12 Underdimensioned thermostatic expansion
valve.

3.13 Insulfficient refrigerant charge.

3.2 HekoHAEHCMPYeMbIN ra3 B XONOAUMbHOW CUCTEME.
3.3 NepepasmepeHHbIn No nponssoamTensHoctn TPB .

3.4 YyBcTBUTENBHBIN 3nemMeHT TPB HenpaBunbHO yCTaHOBMEH Ha
BCacbIBatoLLem Tpybonposoae

3.5 Ha uyBcTBUTENbHBIV arieMeHT TPB okasbiBaeT BMUsiHWE MNOTOK
XOJI0HOro BO3ayXa.

3.6 YpeamepHoe 3akpbiTe TPB 13-3a HenpaBunibHO YyCTaHOBEHHOTO
3HaJveHus neperpesa.

3.7 TPB c 4yBCTBMTENBHBIM 3IEMEHTOM CXKaToro rasa.

3.8 ObneneHeHne ucnaputens

3.9 UpeamepHoe nageHne AaBneHns BO BcackiBatolleM Tpybonposose.
3.10 BHyTpeHHee cyxeHue Tpybonposoaa Ha XUAKOCTHOW NUHUK

3.11 BHyTpeHHee cyxeHue TpybonpoBoaa Ha HarHeTaTenbHON NUHUK
3.12 Cnnwkom mareHbKkui no nponssoanTensHoctn TPB .

3.13 HepgocTtaTto4Has 3anpaBka xnagareHToM.

Suggested remedy

3.1.2 If the condenser is air-cooled, perform the
following operations:

« check the fan motor fans state

« check the fan motor direction of rotation

» clean the finned coil

« rectify any distorted fins

If the condenser is water-cooled, perform the
following operations:

« descale the feeding pipes and the tube bundle

« verify the evaporating tower efficiency

* measure the water capacity

» measure the water entry temperature.

3.2.1 Connect a refrigerant recovery unit both to
refrigerating circuit high pressure side and to low

Cnocob6 ycTpaHeHusA

3.1.2 [ins kongeHcaTopa ¢ BO3AYLUHbIM OXMaXAeHNEM NPOU3BECTU
crieqytoLme nNpoBepKu:

- NPOBEPUTL COCTOSIHWUE MOTOPa W KpblIlbYaTKu BEHTUNATOPA

- NPOBEPUTL HanpaBneHne BpaLLEeHUs KpbinbYaTkn

- OYUCTWTb MaMenu KoHAeHcaTopa

- BbINPaBUTb 3aMATbIE NTaMenu KoHaeHcaTopa

[ina KoHAeHcaTopa ¢ BOASIHLIM OXNaXAeHnem Npov3BecTy crneayoLime
npoBepKu:

- NPOBEPUTL pacyeTHbIN AMameTp NOABOASALLMX U pacnpeaenvTenbHbIX
Tpy6

- NPOBEPUTb MOLLHOCTb rpaanpHU

- UI3MEPUTb Pacxof BoAbI

- MI3MepUTb TeMnepaTypy BoAbl Ha Bxogde

3.2.1 lNoacoeanHUTb pekynepaLmoHHOe YCTPOMCTBO K CTOPOHE
BbICOKOIO W HA3KOTO AaBMEHNs CUCTEMbI , MOMHOCTbLIO yaanuThb




pressure side and remove the whole refrigerant
charge.

Evacuate for a long time the circuit, effect the
recharge with new refrigerant, start the
compressor and check the working pressures.
3.3.1 Replace the thermostatic expansion valve
or, if possible, only the orifice.

3.4.1 Fix correctly the bulb, using the suitable
metallic clamps supplied as spares of the
thermostatic expansion valve.

3.5.1 Line with insulating material the
thermostatic expansion valve bulb and the
suction line section, on which it is fixed.

3.6.1 Modify the thermostatic expansion valve
setting in order to reduce superheat.

3.7.1 Replace the thermostatic expansion valve
or, if possible, only the sensible element.

3.8.1 Check the defrosting devices in good
working order.

3.8.2 Verify that the quantity and temperatures of
the fluid cooled from evaporator are as designed.

3.9.1 Check that all suction line valves are
completely open.

3.9.2 Verify the efficiency of any filters, installed
in suction line.

3.9.3 If the suction line is equipped with pressure
relief valve, verify the calibration and efficiency.
3.10.1 Check that all liquid line valves are
completely open and that there are no
restrictions inside the joints (for example, solder
alloy excesses).

3.10.2 Verify the dryer filter efficiency; an exit
connection temperature lower than the entry
connection temperature is caused by its
obstruction, also partial.

In this case, it is necessary to replace the dryer
filter.

3.11.1 Check that all discharge line valves are
completely open and that there are no
restrictions inside the joints (for example, solder
alloy excesses).

3.12.1 Replace the thermostatic expansion valve
or, if possible, only the orifice.

3.13.1 Verify the refrigerant leaks and eventually
eliminate them, restore therefore the optimal
charge.

XnagareHT.

Mpoun3secTn AnuTensHoe BakyyMMpoBaHWE CUCTEMbI, HAMOMHUTb
CMCTeMy XragareHToM, 3anycTuTb KOMNPeCcop 1 NpoBepuTb paboyve
naBneHus.

3.3.1 3ameHuTb TPB 1nu, ecnun 3to BO3MOXHO, TONbKO AH03Y.

3.4.1 MNpaBunbHO 3aKpenuTb YyBCTBUTENbHBIA anemeHT TPB
MOMOLLbIO MpUnaralLLyxcst K HeMy MeTanIMYeCKUX 3aXMMOB.

3.5.1 N3onupoBaTk BcackiBatoLLmMii TPyOONpoBoA, BKoYas
3aKpeneHHbIN YyBCTBUTENbHBINA 3MEMEHT.

3.6.1 YMeHbLWNTb 3Ha4YeHne neperpesa TPB .
3.7.1 3ameHutb TPB unu, ecnv 310 BO3MOXHO, TONbKO €ro
TepMOCTaTUYECKYH0 YacCTb.

3.8.1 lNpoBepuTb YyCTPONCTBA OTTauBaHWS N UX PErYNIMPOBOYHbIE
3HaYveHus.

3.8.2 YbeauTbCs, YTO KONMMYECTBO 1 TEMMNepaTypa OXNaxaeHHON
XKMOKOCTM, MOCTynatLen n3 ncnaputens, COOTBETCTBYIOT 3aJaHHbIM
3HaYeHuAM.

3.9.1 NpoBepuTb, YTO BCE BEHTUMM Ha BCacbIBalOLLEN NUHUA
MOSTHOCTbLIO OTKPbITHI.

3.9.2 MNpoBepuTb pa3mep BCeX PUNbTPOB, YCTAHOBMEHHbIX Ha
BcacbIBaoLWLEN NNUHUN.

3.9.3 [Ans BcacbiBatoLero TpybonpoBoaa ¢ npeoxpaHUTeNbHbIM
KrnanaHoM BbICOKOro AaBfeHUs NPoBEPUTbL KannbpoBKY Y MOLLHOCTb.
3.10.1 MpoBepunTb, YTO BCE BEHTUIN HA XUAKOCTHOW IMHUM NOMHOCTbIO
OTKPbITbI U YTO B TPyOGONpOBOAE OTCYTCTBYET BHYTPEHHEE CyXeHne
(Hanpumep, ocTaTky NasnbHbIX paboT).

3.10.2 MNMpoBepuTb UCNPaABHOCTb (PUNbTPOB-OCYLUMUTENEN; eCrnn
TemnepaTtypa xnafgareHTa Ha Bbixoae VU3 UNbTPa-oCyLLINTENS HUXKE,
4YeM Ha BXOAE, MPUYNHON MOXET ObITb €ro cunbHoe 3arpsi3HeHne unm
BbIXO[, €ro U3 CTposi.

B aTom cnyvae HeobxoaMmMo 3amMeHUTb hUnbTP-oCcyLInTENb.

3.11.1 MNMpoBepuTb, YTO BCE BEHTUNWN Ha HarHeTaTenbHOW fMHUK
MOSTHOCTbLIO OTKPBITEI M YTO B TPYBONPOBOAE OTCYTCTBYET BHYTPEHHEE
cyxeHue (Hanpumep, ocTaTku nasnbHbIX pabor).

3.12.1 3ameHutb TPB unu, ecnv 3170 BO3MOXHO, TOMbKO At03Y.

3.13.1 Hantu 1 nukBMaMpoBaTh YTEYKM, 3anpaBUTb CUCTEMY
XragareHToMm.
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Established failure

4. Too low suction pressure with respect to
the foreseen evaporating pressure, with
eventual low pressure switch intervention.
5. Too high suction pressure with respect
to the foreseen evaporating pressure, with
eventual protection device intervention and
probable partial compressor freezing.

HeucnpaBHoOCTb

4, LI,aBneHMe BCacCbiBaHUsA CITULLKOM HU3KO€ NO CpaBHEHUIo C
unMmewwimmMmcs aaBrneHnemM KuneHund, ¢ BO3MOXHbIM OTKIKOYeHnem
perne HA3KOro gaBrieHus.

5. LI,aBneHMe BCacCbiBaHUs CJITULLKOM BbICOKO€ MO CpaBHEHUIO C
unMmerwwimmMmcs aaBreHnemM KuneHmsa, ¢ BO3MOXHbIM BKIO4YeHnem
3aluTHOro npuGopa N YaCTUYHbLIM oGne.queHMeM KomMnpeccopa.

Cause

3.14 The fluid inside the thermostatic expansion
valve sensor element with MOP charge, is
condensed in the bellows.

3.15 Insulfficient suction line insulation.

3.16 Insufficient compressor lubrication.

3.17 Insufficient compressor cooling.

3.18 Excessive compressor cycling.

4.1 Insufficient refrigerant charge.

4.2 Patrtially obstructed liquid line.

4.3 Suction line with excessive pressure falls.
4.4 Excessive thermostatic expansion valve
closing, due to wrong superheat setting.

4.5 The fluid inside the thermostatic expansion
valve sensor element with MOP charge is
condensed in the bellows.

4.6 Thermostatic expansion valve with discharge
sensible element.

4.7 Underdimensioned thermostatic expansion
valve.

4.8 Excessive frozed evaporator.

5.1 Overdimensioned thermostatic expansion
valve.

5.2 Excessive thermostatic expansion valve
opening, due to wrong superheat setting.

5.3 Thermostatic expansion valve bulb which is
incorrectly fixed to the suction line.

MpuumnHa
3.14 Xungkoctb BHyTpu TPB (3anpaska MOP) koHaeHcupyeTcs.

3.15 HepocraTovHas nsonsiumst BcackiBaroLero Tpy6onposoaa.

3.16 HepgocTtatoyHas cMaska komnpeccopa.

3.17 HepocTtaTto4Hoe oxnaxaeHue Komnpeccopa.

3.18 Cnnwkom YyacToe BKNoYeHMe KoMnpeccopa.

4.1 HepoctaTo4Has 3anpaBka xniagareHToMm.

4.2 YacTuyHoe BHYTPEHHee CyXeHne B TpybonpoBoae Ha XWUOKOCTHOMN
TMHWN.

4.3 BcacblBatoLmin TpybonpoBoz, C U3NULLHUM NageHnem AaBreHus.
4.4 Ype3amepHoe 3akpbiTue TPB u3-3a HenpaBWnbHO YCTaHOBMEHHOIO
3HayeHus neperpesa.

4.5 XupgkocTb BHyTpM TPB (3anpaBka MOP) koHaeHcupyeTcs.

4.6 TPB ¢ 4yBCTBUTENBHbLIM 3MIEMEHTOM CXaToro rasa.

4.7 CnuvwiKoMm ManeHbKui no npomssoamTensHocTn TPB.

4.8 CunbHoe obriefeHeHve ncnapuTens.
5.1 NepepasmepeHHbIn Mo nponssoamTensHocTn TPB.

5.2 UpeamepHoe oTkpbiTre TPB us-3a HenpaBuIbHO yCTaHOBMEHHOTO
3HauYeHus neperpesa.

5.3 YyBcTBUTENBHDLIV aneMeHT TPB HenpaBunbHO 3akpenneH Ha
BCacbIBaloLLeM TpyGonposose.




5.4 Cold air flow, which wraps the thermostatic
expansion valve bulb.

Suggested remedy

3.14.1 Heat the bellows (and the adjacent valve
body part) twith warm air flow.

3.15.1 Replace the insulation or replace it if it is
damaged.

3.16.1 Check the lubricant quantity and level and
restore it if necessary.

3.16.2 Verify the lubricating pump efficiency and
replace it if necessary.

3.17.1 Verify efficiency of the compressor's
additional cooling devices.

3.17.2 Remove any restriction for the free air
circulation around the compressor.

3.18.1 Increase the regulating thermostat
differential.

4.1.1 Verify the refrigerant leaks and eventually
eliminate them, restore therefore the optimal
charge.

4.2.1 Check that all liquid line valves are
completely open and that there are not
restrictions inside the joints (for example, solder
alloy excesses).

4.2.2 Verify the dryer filter efficiency; an exit
connection temperature lower than the entry
connection temperature is caused by its
obstruction, also partial.

In this case, it is necessary to replace the dryer
filter.

4.3.1 Check that all suction line valves are
completely open. Verify the efficiency any filters,
installed in suction line.

4.3.2 If the suction line is equipped with pressure
relief valve, verify the calibration and efficiency.
4.4.1 Modify the thermostatic expansion valve
calibration in order to reduce superheat.

4.5.1 Heat the bellows (and the adjacent valve
body part) with warm air flow.

4.6.1 Replace the thermal expansion valve or, if
possible, only the sensor element.

4.7.1 Replace the thermal expansion valve or,if
possible, only the orifice.

4.8.1 Check the defrosting device good working.
4.8.2 Verify that the quantity and temperatures of
the fluid cooled from evaporator are like design.

5.1.1 Replace the thermal expansion valve or, if
possible, only the orifice.

5.2.1 Modify the thermostatic expansion valve
calibration in order to increase the superheat.
5.3.1 Fix correctly the bulb, using the suitable
metallic clamps supplied as spares of
thermostatic expansion valve.

5.4.1 Line with insulating material the
thermostatic expansion valve bulb and the
suction line section, on which it is fixed.

5.4 MNoToK X0nogHoro Bo3ayxa okasblBaeT BNUsiHUE Ha
YyBCTBUTESbHbIN 3nemeHT TPB .

Cnocob ycTpaHeHus

3.14.1 HarpeTb Becb kopnyc TPB TennbiM BO34YyLLIHbIM NOTOKOM.

3.15.1 3amMeHVTb NOBPEXAEHHYHO U30MNALMIO.

3.16.1 MNMpoBepuTb KONMYECTBO (YPOBEHb) XONOAWMBLHOIO Macna u npu
HeobxoaMMOCTM ero AONUTh.

3.16.2 lNMpoBepuTb MOLLHOCTb MacfsIHOro Hacoca v B cnyvae
HeobXxoaNMOCTY 3aMEHUTb €ro.

3.17.1 MNMpoBepnTb MOLLHOCTb AOMOSHUTENbHBLIX OXMaXKaatoLLmMX
YCTPOWCTB KOMMNpeccopa.

3.17.2 ObecneunTb 6GeCnpensTCTBEHHOE LUMPKYNUpOBaHME BO3dyxa
BOKpYr KoMnpeccopa.

3.18.1 YBenununtb anuddepeHuman BKIOYEHUS/BbIKIIOYEHNUsI
TepmocTaTa.

4.1.1 HaiTu 1 ycTpaHWUTb YTeYKU XINajareHTa v onTuMarbHO 3anofHUTb
cuctemy.

4.2.1 MNpoBepuTb, YTO BCE BEHTUNM HA XXUAKOCTHOWN NNHWUM NMOSTHOCTHIO
OTKPbITbI M YTO B TPYOONPOBOAE OTCYTCTBYET BHYTPEHHEE CYXKEHUE
(Hanpumep, ocTaTky NasnbHbIX paboT).

4.2.2 MpoBepUTb UCMPaBHOCTb (PUNBLTPOB-OCYLLMTENEN; ECNU
TemnepaTypa XflajareHTa Ha Bbixoae U3 (punbTpa-oCyLIMTENS HUXE,
YyeM Ha BXofe, NPUYNHOIM MOXKET BbITb ero CUMbHOE 3arpsisHeHne M
BbIXOZ €ro U3 CTposi.

B aTOM cryyae Heo6XoAMMO 3aMEHUTb PUNBTP-OCYLLIUTESb.

4.3.1 MpoBepuThb, YTO BCE BEHTUMM Ha BCAcbIBaOLLEN NMUHUN
MOJTHOCTbLIO OTKPbITHI. [TpoBEepUTL pasmep Bcex hunbTPOB,
YCTaHOBMEHHbIX HA BCacbIBAOLWEN NNHUN.

4.3.2 [ns BcacbiBatolero Tpy6onposoaa ¢ NpeaoxpaHnTerbHbIM
KrnanaHoM BbICOKOrO AaBfieHUsi MPOBEPUTL KannBPOBKY Y MOLLHOCTb.
4.4.1 YmeHbWUTb 3Ha4YeHne neperpesa TPB.

4.5.1 HarpeTb Becb kopnyc TPB TennbiM BO34yLUHLIM MOTOKOM.

4.6.1 3ameHuTb TPB nnu, ecnv BO3MOXHO, TOMbKO ero
TEepPMOCTaTUYECKYH0 YacTb.
4.7.1 3ameHutb TPB unu, ecnv BO3MOXHO, TOMBbKO €ro Ato3y.

4.8.1 lNpoBepuTb NCMPABHOCTb OTTanBaIoLLEro YCTPOUCTBA.

4.8.2 Y6epnTbCs, YTO KONMYECTBO U TemnepaTypa OXMaxaeHHON
XNOKOCTM, NOCTynatoLLen U3 ncnapuTens, COoTBETCTBYET 3aAaHHbIM
3HaYeHNAM.

5.1.1 3amenutb TPB unu, ecrnv BO3MOXHO, TOMBbKO €ro Ao3y.

5.2.1 YBenuuutb 3Ha4yeHue neperpesa TPB.

5.3.1 3akpenuTb YyBCTBUTEMbHbIN 3nemeHT TPB npu nomolum
METanIMYecknX 3a)KMMOB, BXOAALLMX B KOMIMMEKT NMOCTABKU.

5.4.1 MonHOCTbIO M30MMPOBaTL BCackiBaloLLMiA Tpybonposoa ¢
YyBCTBUTENbHbLIM 3riemeHTom TPB.
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Established failure

6. The compressor equipped with

lubricating pump, stops for oil pressure
switch intervention.

7. The lubricant level in the compressor
crankcase is lower than the one foreseen.

8. Too short compressor stop periods, or the
compressor effects more of six interventions
per hour.

9. The compressor stops for protection
device intervention.

HeucnpaBHoOCTb
6. KOMI‘IpeCCOp C MacnsHbIM HAaCOCOM BbIKNnO4YaeTcs
npeccocTtaTtom no macny.

7. YpoBeHb XO0NoAunbHOro Macna B Komnpeccope Huxe
npeanucaHHoro.

8. CNULKOM KOPOTKUI NepepbiB MeXay BKMIOYEHUSAMU
KoMnpeccopa, KoMNpeccop BKOYaeTcA yalle, YeMm LecTb pas B
yac.

9. Komnpeccop oTkntoyaeTcs npeaoxpaHUTeNnbHbIM aBTOMaToOM.

Cause

5.5 Wrong suction pressure regulating valve
calibration.

6.1 Inefficient or failured lubricating pump.

6.2 Oil pressure switch that is wrong calibrated or
on failure.

6.3 For the causes, we refer to the established
failure "7.Lubricant level in the compressor
crankcase lower than the one foreseen".

7.1 Refrigerant circuit with refrigerant leaks.
7.2 Failured oil separator.

7.3 The lubricant is pumped out from the
compressor during working, remains trapped in
the refrigerating circuit.

7.4 The liquid refrigerant in the compressor

MpuunHa

5.5 He npaBunbHas perynupoBka perynsitopa gaBneHus Ha
BCAaCbIBalOLLIeVi CTOPOHE.

6.1 HencnpaBHbIN MacnsHbIn Hacoc.

6.2 HencnpaBHbIN v HENPaBUbHO OTPErynMpoBaHHbIA MacrsiHbIN
npeccocTar.

6.3 CMm. TaKke n.n. « 7. YpoBeHb XOMoAMIbLHOIrO Macna B KOMrpeccope
HWXe NpeanMCaHHoro».

7.1 YTeuk1 B XOnoannbHON cucteme.

7.2 HencnpaBHbln oTAenutens Macna.

7.3 Bo Bpems paboyero umkna, xonogunbHoOe Macro nepeHocuTcs u3
KOMMpeccopa U OCTaeTcsl B NOBYLLKAX XONOAUIbHON CUCTEMbI.

7.4 XKngkum xnagareHT, HaxodsiLMINCs B KapTepe Komnpeccopa,




crankcase, on start-up has foamed in the oil
causing the oil to be pumped into system.

8.1 Strong heat re-enters in the refrigerated area.
8.2 Regulating thermostat with too small
differential.

8.3 Imperfect compressor reed valve sealin

9.1 Incondensable gas inside the refrigerating
circuit.

9.2 Excessive refrigerant charge.

9.3 Condenser on failure or with insufficient
thermal exchange.

COOEPXUT pacTBOPEHHOE B HEM xonoaurnbHoe macno. [Npu nycke
KoMnpeccopa, CMeCb XflagareHTa 1 Macrna BCNeHMBaeTCsl U YHOCUTCS B
cuctemy.

8.1 NonagaHue Tennoro Bo3ayxa B oxnaxgaeMoe nomeLleHve.

8.2 HepocTtaToyHas pasHOCTb Mexay Temnepartypamu
BKITHOYEHMA/BbIKIIOYEHMS TepMocTaTa.

8.3 HepgoctaTouHas repmeTusaLnmsi BCacblBaroLLMX KanaHoB
KomMmnpeccopa.

9.2 XonogwnbHas cuctema nepenonHeHa xnagareHToMm.
9.3 HencnpaBHOCTb kKOHAEHCaTopa U He4OCTaTOUHbIA TENNO0OMEH.

Suggested remedy

5.5.1 Throug a gauge connected to the
compressor suction, verify the pressure
regulating valve calibration.

6.1.1 Connect an oil gauge to the pump
discharge connection, start the compressor and
compare the read pressure value with the one
indicated in the present manual.

6.2.1 Verify the oil pressure switch calibration
and, if necessary, replace it.

6.3.1 For the suggested interventions, we refer to
the established failure "7.Lubricant lever in the
compressor crankcase lower than the one
foreseen".

7.1.1 Through an electronic leak detector, find
the leakage points and eliminate them, restore
therefore the optimal charge.

7.2.1 Repair or replace the oil separator.

7.3.1 The missed lubricant return is generally
caused by a considerable drop of the refrigerant
speed and, consequently, of its pressure. For the
suggested interventions, we refer to the
established failure "4.Too low suction pressure
with respect to the foreseen evaporating
pressure, with eventual low pressure switch
intervention".

7.4.1 Verify the oil crankcase heater efficiency, if
necessary replace it and, if it is missing, install it.
7.4.2 The liquid refrigerant return is to charged
also at a suction pressure that is too high with
respect to the foreseen evaporating pressure.
For the suggested interventions, we refer to the
established failure "5.Too high suction pressure
with respect to the foreseen evaporating
pressure, with eventual protection device
intervention and probable partial compressor
frozing".

8.1.1 Verify the sealing of refrigerating room
isothermal doors and of all accessories.

8.2.1 Increase the regulating thermostat
differential.

8.3.1 Connect a manometer to the compressor
suction

line. The imperfect valve sealing causes a
sudden suction pressure increase when the
compressor stops. In this case, repair the
compressor and remove the cause of this
inconvenience.

9.1.1 Connect a refrigerant recovery unit both to
refrigerating circuit high pressure side and to low
pressure side and remove the whole refrigerant
charge. Evacuate for a long time the circuit,
effect the recharge with new refrigerant, start the
compressor and check the working pressures.
9.2.1 Connect a refrigerant recovery unit in a
circuit point, where there is only liquid refrigerant
and recover the excess. At the end of recovery
operations, start the compressor and verify the
working pressures.

9.3.1 Compare the condenser performances,
declared by manufacturer, with the designed heat
balance; in case the performaces are insufficient,
replace the condenser.

Cnocob6 ycTpaHeHus

5.5.1 Ha BcacbliBatoLLeln CTOpOHe KoMMpeccopa NpoBEPUTb
MaHOMETPOM MPaBUIIbHOCTb YCTAHOBIEHHbIX 3HAYEHUI perynsitopa 1 B
cny4yae HeO6XOAUMOCTH OTKOPPEKTUPOBATL UX.

6.1.1 CoeguHuUTb MaHOMETP AaBMeHMs Macna ¢ HarnopHOW CTOPOHOW
MacrsiHOro Hacoca 1 CpaBHUTb 3aMEPEHHYH BENUYUHY (Npun
paboTatoLLleM KoMnpeccope) ¢ 3aAaHHON BENUYMHON B JAHHOW
WHCTPYKUMN.

6.2.1 NpoBepuTb PErynupoBKy pere AaBreHus macna v B criyyae
HeobXxoaMMOCTY 3aMEHUTb €ro.

6.3.1 Cm. Tarke n.n. « 7. YpoBeHb XONOAMINbHOrO Macna B
KOMMpPEeCCope HKe NpeanncaHHoro.

7.1.1 Mpm NOMOLLM 3MEKTPOHHOTO TeYenckaTens HauTu YTeYKU 1
YCTPaHUTb UX. HanonHWTL cucTeMy XnagareHToM.

7.2.1 OTpPEMOHTMpPOBATbL UMK 3aMEeHNUTb OTAENUTENb Macna.

7.3.1 HegocTtaTouHbI BO3BpaT Macrna Yalle BCero sBnsieTcs
pe3ynbTaToM HU3KOW CKOPOCTW XNafareHTa, HefocTaToqHOW Ans Toro,
4yTObbLI 06EecneynTL BO3BpAT HaxodsilLerocs B cucteme Macna. [ns
yCTpaHeHUsi HemcnpaBHOCTU CM. M.N. «4. [laBneHne BcacbiBaHWA
CINULLKOM HU3KOE MO CPaBHEHMIO C UMEIOLLMMCS JABIEHNEM KUMEHUS, C
BO3MOXHbIM OTKITIOUYEHWUEM PENe HU3KOro AaBIEHNSI».

7.4.1 MNpoBepuTb MCNPaBHOCTL NOAOrPeBa kapTepa, 3aMeHUTb ero B
cnyyae HeobxoaumocTw. Mpu ero OTCyTCTBUM, YCTaHOBUT.

7.4.2 Bo3Bpar XWUAKOro XfiagareHTa MoXeT ObiTb 13-3a CINLLKOM
BbICOKOro AaBneHunsi ucnapeHus. [ns ycrpaHeHnsi HeMCnpaBHOCTU CM.
n.n. «5. [laBneHne BcacbiBaHWS CMLLKOM BbICOKOE MO CPaBHEHMIO C
MMELLNMCA AaBMeHNEM KMUMEHUSA, C BO3MOXHbBIM BKIIOYEHNEM
3almUTHOro npubopa u YacTUYHLIM 06reeHeHeM KoMnpeccopa.

8.1.1 MNpoBepuTb OxnaxgaeMoe NoMeLleHne Ha Hanmume NpUTOKOB B
Hero Tennoro Bo3ayxa.

8.2.1 YBenuuutb anddepeHuman BKIOYEHUS/BbIKMIOYEHUS
TepmocTaTa.

8.3.1 MNoaknounTb MaHOMETP K BCacbIBaloLLEeV CTOPOHE KoMmnpeccopa.
Mpy He repMETUYHOCTM BCaChIBAIOLLMX KIanaHoB, NOCHe BbIKMYeHUs!
KoMnpeccopa, pe3ko Bo3pacTaeT AaBrneHne BcacbiBaHus. B atom
cnyyae yCTpaHWTb HEUCMPaBHOCTb MYTEM 3aMeHbI KIarnaHHOW JOCKY.

9.1.1 MoAcoeanHUTL pekyrnepaLyoHHOe YCTPOWCTBO K 06enM CTOpOHaMm
(BbICOKOTO U HU3KOrO AaBMeHNs1) XONoAMIIbHOWM CUCTEMbI AN yaaneHus
xnagareHTa. [MponsBecTy ANUTeNbHOE BakyyMMpoBaHue CUCTEMbI U
HamMoSHWUTL YCTAHOBKY HOBbLIM XfladareHToM. BKrounTb Komnpeccop u
npoBepuTb paGoyne faBneHus.

9.2.1 MoAcoeanHUTbL pekynepaLmMoHHOe YCTPOWCTBO K CUCTEME, rae
0653aTeNbHO HAaXOAUTCS XUAKUI XNafareHT U yaanuTh ero UasmLlek.
Mocrne yaanexus xnagarexTta, npu paboTaroLlemM Komnpeccope
npoBepuTb paboyne gaBneHus.

9.3.1 CpaBHUTb AaHHble MO MOLLHOCTW U3rOTOBUTENS KOHAeHcaTopa C
pacyeTHO TpebyemMol MOLLHOCTLIO; B Clly4ae HeJoCTaTo4HOW
MOLLIHOCTM, 3aMEHWUTb KOHAEHcaTop.
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Established failure

10. The single phase compressor doesn't
start, hums intermittently and cyclical
intervenes the electrothermal protection.

HeucnpaBHoOCTb

10. OpHoda3HbIN KOMMPECCOP He BKIO4YaeTcs, ryaurT,
BKITIOMAeTCA U BbIKNOYaeTcs BCrieacTBue cpabaTbiBaHUs
TenMIOBON 3alMThl ABUraTens.

Cause

9.4 Air-cooled condenser with hot air blow-by.
9.5 Partially obstructed discharge line.

9.6 Too high suction pressure with respect to the

MpuynHa

9.4 BospyLwHbIN KOHAEHCATOP 064yBaeTCsA ropsyvM NOTOKOM BO3AyXa.
9.5 YactuyHoe 3acopeHve TpybonpoBoaa NMHUU HarHeTaHus.

9.6 CnunLIKOoM BbICOKOE AaBMNEHNEe BCAChIBaHWSA N0 CPABHEHUIO C




designed evaporating pressure.

9.7 Feeding net tension lower than the
compressor electrical motor tolerance limits.

9.8 Electrical motor with earthed or in short circuit
wiring.

9.9 Unbalanced three-phase electrical feeding
line.

9.10 Defective protection device or with wrong
calibration.

9.11 Wrong electrical connections.

9.12 Starting relay wrong mounted.

9.13 Excessive compressor temperature.

9.14 Seizure starting or shaft-bearings and/or
pistoncylinder couplings,which are not sufficiently
sliding.

10.1 Wrong electrical connections.

npeaycMOTPEHHbIM AABIEHNEM KANEHUS.
9.7 MNuTatoLlee HanpsXkeHUe HUxe, YeM AOoNyCTMMOe 3HadYeHne
3MNEeKTPUYecKoro moTopa.

9.8 OneKTpuyeckuii MOTop C 3aMblKaHUEM Ha KOPMYC UM KOPOTKUM
3aMblKaHWeM.

9.9 HepaBHble anekTpuyecku gasbl y TpexdasHoro komnpeccopa.

9.10 HencnpaBHas 3awmuta MoTopa Unu ee HenpaswnbHas
perynMposka.

9.11 HenpaBwurbHble anekTpuyeckue NnoacoeanHeHus.

9.12 HenpaBunbHO CMOHTMPOBaHHOE MyCKOBOE perne.

9.13 Cnnwkom BbiCOKasi TeMnepaTypa KoMmnpeccopa.

9.14 bnokMpoBKa KoMMnpeccopa nNpu nycke unn MexaHu4eckune
noBpexaeHus (NOALMNHMKM Bana u/vnu nopLleHb-UunmHap).

10.1 HenpaBurbHble 9NeKTpU4eckme NogcoeanHEHUS.

Suggested remedy

9.3.2 If the condenser is air-cooled, execute the
following operations:

« check the fan motor fans state

« check the fan motor direction of rotation

« clean the finned coil

« rectify any distorted fins.

If the condenser is water-cooled, execute the
following operations:

« scale the feeding pipes and the tube nest

« verify the cooling tower efficiency

* measure the water capacity

* measure the water inlet temperature

9.4.1 Verify that the condenser location is in such
way to avoid at the outlet air flow to be, also
partially, deviated on the fan suction.

9.5.1 Check that all liquid line valves are
completely open and that there are not
restrictions inside the joints (for example, solder
alloy excesses).

9.6.1 Check that the thermostatic expansion
valve bulb is suitably positioned, fixed and
insulated.

9.6.2 Check that the thermostatic expansion
valve capacity is proportional to the real
compressor refrigerating capacity and that the
superheat setting is correct.

9.6.3 If the plant is equipped with suction
pressure relief valve, verify the calibration.
9.7.1 Measure the tension between the feeding
line phases. If the measured tension is within the
limits, but it decreases during compressor
working, the failure is to charge to the insufficient
feeding line section; in this case, replace the
feeding line with one of suitable section.

9.8.1 Verify the wiring strength, the dielectric
rigidity (insulation towards earth); repair or
replace the compressor.

9.9.1 Check the tension between phases; if it is
unbalanced, ask for output institution
intervention.

9.10.1 Measure values of start, run currents and
of the compressor temperature. If the measured
values shows compressor overloads and
overheating absence:

« for three phase compressors verify the
thermistor chain continuity and strength

« or single phase compressors verify that at
ambient temperature, theelectrothermal
protector is closed.

9.11.1 Restore the connections, referring to the
electrical schemes of the present manual.
9.12.1 Verify that the relay has been connected
as indicated in the electrical schemes of the
present manual.

9.13.1 Verify the compressor additional cooling
efficiency (head fan motors, water-cooled heads,
liquid injection) and that its external surface is
clean and free.

9.14.1 Repair or replace the compressor.

10.1.1 Restore the connections, referring to the
electrical wiring of the present manual.

Cnocob6 ycTpaHeHusA

9.3.2 [ns kongeHcaTopa ¢ BO3AYLUHbIM OXMaXAeHVEM NPOU3BECTU
crefyloLLme NpoBepKu:

- NPOBEPUTbL COCTOSIHME MOTOPA U KpblNbY4aTKN BEHTUNATOPa

- NPOBEPUTL HanpaBreHve BpaLLeHUs KpblnbYyaTku

- O4YMCTUTb NaMenun KoHaeHcaTopa

- BbINPaBUTb 3aMATbIe NlaMenu KoHaeHcaTopa

[ns koHAeHcaTopa ¢ BOASHbLIM OXNaXAeHWeM NPou3BecTy creayoLne
NPOBEPKU:

- NPOBEPUTL PacYeTHbIN AnameTp NOABOAALLMX U pacnpeaenmTenbHbIX
Tpy6

- NPOBEPUTb MOLLIHOCTb rpaavupHn

- U3MEpUTL pacxof BoAbl

- U3MepUTL TeMnepaTypy BOAbl Ha BXoAe

9.4.1 YcTaHOBUTb KOHOEHCATOP TakuM 06pa3oM, YTOGbI BO3BPaTHbIN
MOTOK TEMSIoro Bo3ayxa He rnonajan Ha BCacbiBaloLLy0 CTOPOHY
KOHAeHcaTopa.

9.5.1 lNpoBepuTb, YTO BCE BEHTUMWN Ha XXMAKOCTHOWN NIMHUM NOFIHOCTbIO
OTKPbITbI M YTO B TPyOONPOBOAE OTCYTCTBYET BHYTPEHHEE CYXKEHWe
(Hanpumep, ocTaTku nasinbHbIX paboT).

9.6.1 Y6eauTbes, YTO YyBCTBUTENbHbLIN 3neMeHT TPB npaBunbHO
pacronoXeH, 3aKpensieH U N3onMpoBaH.

9.6.2 Yb6eauTbCes, UTO xonoponpoussoautensHocts TPB
COOTBETCTBYET AENCTBUTENBHON XONOAOMNPON3BOANTENBHOCTH
KOMMpeccopa U YTo 3Ha4YeHue neperpesa NnpaBunbHO YCTAHOBIEHO.

9.6.3 Ecnu xonogunbHasi ycTaHOBKa OCHalLleHa nepernyckHbIM
npefoxXpaHUTEmNbHbIM KranaHoM, U3MEHUTb PErYNIMPOBOYHOE
3HayeHwe.

9.7.1 iamepuTb HanpsikeHue Mexay oTAenbHbIMU dasamu. Ecrin
U3MEPEHHOE HanpshkeHWe NEXUT B npedenax AonycTUMOro, HO najaeT
npu nycke komnpeccopa, TO NPUYNHa HEMCNPaBHOCTM 3aKnoyaeTcs B
cnuwkom cnabon noaeoAsien nuHuu. B aTom cnyyae ee Heo6xoaMmo
3aMEHUTb Ha NHUIO C BONbLUUM NOMNEPEYHbIM CEYEHNEM.

9.8.1 3amepuTb M30MALMIO MOTOPA Ha ee YCTONYMBOCTb MPU KOPOTKOM
3aMblKaHWK; OTPEMOHTMPOBATL UMW 3aMEHUTb KOMNPECCOP.

9.9.1 lNpoBepuTb HanpshkeHne Mexay asamu; ecnv oHu
HeoAMHaKoBble, TO COOOLLMUTE 06 3TOM MOCTAaBLLUMKY 3MEKTPOIHEPrUM.

9.10.1 M3amepuTb 3HAYEHUsI MYCKOBOrO U paboyero Toka, a Takke
Temnepartypy komnpeccopa. Ecnun nsmepexuns nokasanmu, 4to
komnpeccop paboTaeT npu neperpyske 1 neperpese, TO CreayeT:

- Ans TpexdasHbiXx MOTOPOB KOMMpeccopa NpoBepUTb TEPMUCTOPHYIO
uenb 1 pene

- AN ogHodasHbIX MOTOPOB KOMMpeccopa NPOBepUTb, 3aKpbiBaeTCst
N TEPMO3NEKTPUYECKUIN NPEeaOXPaHUTENBHbIN BbIKNOYaTENb Npu
OCTbIBaHMM A0 TeMnepaTypbl OKpyXatoLlen cpeabl.

9.11.1 MNMpoBepuTb U NCMPABUTb ANEKTPUYECKNE NOACOeANHEHNS B
COOTBETCTBUM CO CXeMaMu B AaHHON UHCTPYKLUN.

9.12.1 MNMpoBepuTb NPaBUIbHOCTbL NOACOEANHEHMS pene B
COOTBETCTBMU CO CXEMaMu B OAHHOW MHCTPYKLUMN.

9.13.1 MNMpoBepuTb UCNPaABHOCTb BHELLHETO OXMaX4eHUss KoMnpeccopa
(momonHUTENbHBbIV BEHTUNSTOP, ronoBkW 6roka UMNMHOPOB C BOASIHBIM
oxnaxgeHueMm, BnpbICKUBaHWE XUAKOCTHW), a TakkKe YNCTOTY
NOBEPXHOCTW KoMMnpeccopa.

9.14.1 OTpeMOHTMPOBATb NN 3aMEHUTb KOMNPECCOoP.

10.1.1 3aHOBO NPOU3BECTM ANEKTPUYECKNE NOACOEANHEHNST B
COOTBETCTBMUM CO CXEMaMW B JAHHOW MHCTPYKLMN.
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Established failure

11. The three phase compressor does not
start, hums intermittently and cyclical
intervens the protection module (or similar

HeucnpaBHoOCTb
11. Tpexcba3HbIN KOMNPECCOP He BKIIOYaeTcs, ryauT, BKNovaeTcs
1 BbIKITIO4aeTCA OT NepekrntyaTens 3awuTbl MoTopa.




device arranged by installer).

Cause

10.2 Electrical feeding with lower tension than
tolerance limits.

10.3 Excessive refrigerant charge.

10.4 Defective or not suitable starting relay.
10.5 Compressor mechanical lock.

10.6 Defective electrical motor wiring.

10.7 Defective protection device.

10.8 Defective start capacitor or with rating
tension lower than the one prescribed.

10.9 Defective run capacitor.

11.1 Electrical feeding net with tension lower
than the tolerance limits.

11.2 One of three phases missing.

11.3 Defective protection device or wrong
calibrated.

11.4 Interrupted electrical motor wiring.

11.5 Compressor mechanical lock.

MpuynHa
10.2 Hal‘lpH)KeHVIe NUTaHUA HWXKe OoNYyCTUMOro 3Ha4YeHu4.

10.3 XonogunbHasi cuctemMa nepenosniHeHa xnagareHToMm.

10.4 HeucnpaBHoe unv HenogxopsLlee MyckoBoe pere.

10.5 MexaHu4eckas 6rnokupoBka Komnpeccopa.

10.6 fedekTHasi o6MOTKa 3NEKTPUYHECKOro MOTopa.

10.7 OedeKTHbIN 3aLMTHbIN aBToMaT.

10.8 OedeKTHbIN MM HeAOCTaTOYHO MOLLHBIN MYCKOBOW KOHAEHCATOp.

10.9 [edbeKkTHbIN pabounii KoHAeHcaTop.
11.1 HanpshkeHue NUTaHusi ke AoNyCTUMOro 3HavYeHus!.

11.2 OpHa u3 Tpex da3 oTCyTCTBYET.

11.3 JedeKTHbIN NN HENPaBUbHO OTPEryNMPOBaHHbIV 3aLUUTHBIN
aBTOMaT.

11.4 O6MOTKa 3MEKTPUYECKOro MOTOpa NpepBaHa.

11.5 MexaHuyeckas 6rnokMpoBka KOMMIpeccopa.

Suggested remedy

10.2.1 Measure the feeding line tension while the
compressor is starting. If the tension decreases
while the compressor is humming, but it doesn’t
start, the failure is to charge to the insufficient
feeding line section; in this case, replace the
feeding line with one of suitable section.

10.3.1 Connect a refrigerant recovery unit in a
circuit point, where there is only liquid refrigerant
and recover the excess, start therefore the
compressor and verify the working pressures.
10.4.1 Replace the relay with one new.

10.5.1 Through a provisional electrical
connection, going to the compressor electrical
motor an impulse that makes it rotate in a
direction contrary to the previous. In case the
tentative has not positive result, repair or
replace the compressor.

10.6.1 Disconnect the compressor from the
electrical feeding net, remove the conductors
from the terminal box and, through an ohmmeter,
verify if the wiring strength values are correct.
Repair or replace the compressor if necessary.
10.6.2 Verify the compressor dielectrical rigidity
(insulation towards earth). Repair or replace the
compresor if necessary.

10.7.1 Measure values of start, run currents and
of the compressor temperature.

If the measured values shows compressor
overloads and overheating absence:

« for three phase compressors verify the
thermistor chain continuity and strength

« for single phase compressors verify that at
ambient temperature, the electrothermic
protector is closed.

10.8.1 Replace the start capacitor.

10.9.1 Replace the run capacitor.

11.1.1 Verify the tension of each phase while the
compressor is starting. It the tension decreases
while the compressor is humming, but it doesn’t
start, the failure is to charge to the insufficient
feeding line section.

11.2.1 Starting from the compressor terminal box
and ascending along the feeding line, verify the
tension between the three phases. One phase
missing can be due to loose clamps, contactor
connection wear, interrupted fuse, etc.

11.3.1 Measure values of start, run currents and
of the compressor temperature. If the measured
values show compressor overloads and
overheating absence, verify the thermistor chain
continuity and strength and, if necessary, replace
the compressor.

11.4.1 Disconnect the compressor from the
electrical feeding net, remove the conductors
from the terminal box and, through an ohmmeter,
verify if the wiring strength values are correct.
Repair or replace the compressor if necessary.
11.5.1 Repair or replace the compressor.

Cnocob ycTpaHeHus

10.2.1 N3mepuTb HanpshxeHue mexay oTaenbHbiMu pasamu. Ecnn
U3MEPEHHOE HanpsikeHWe NEXUT B npedenax 4onycTUMOro, HO najaeT
npu nycke komnpeccopa, TO NPUYnHa HEMCNPaBHOCTM 3aKnoyaeTcs B
cnuvwkom cnabon noaeoasLen nvHuu. B atom cnyyae ee Heobxogmmo
3aMEHUTb Ha NHUIO C BONbLUUM NOMNEPEYHBIM CEYEHNEM.

10.3.1 lNoacoeouHUTb pekyrnepaumMoHHOe YCTPONCTBO K cUcTeMe, rae
065a3aTenbHO HaXoANTCS XUAKUIA XadareHT v yaanuTb ero U3nuLlex.
Mocne yaaneHnsa xnapareHTta, npy paboTatoLieM komnpeccope
npoBepuTb paboune aaBneHus.

10.4.1 3ameHuTb pene.

10.5.1 Ncnonb3ysi BpeMeHHOe 3MeKTpuyeckoe NogcoeamHeHue,
3anyCTUTb 3NEKTPUYECKUIA MOTOP KOMMNpPeccopa B HanpasneHnm
NPOTMBOMOMOXHOM MpeAbiayLiemy. Ecnv anekTpuyeckuin MoTop He
BpaLlaeTcs, OTPeMOHTMPOBAaTb UM 3aMEeHUTbL KOMNPEeCccop.

10.6.1 Komnpeccop 1 coeanHeHnst C KOHTakTOpOM OTCOEANHUTL OT
33aXMMOB 1 MPY MOMOLLM OMMETpa 3amMepuTb CONPOTUBIIEHNE OOMOTKM.
Ecnu 3amepeHHble 3Ha4eHnst He COOTBETCTBYIOT A0MNYCTUMbIM
3HaYeHVAM, OTPEMOHTUPOBATL UMM 3aMEHUTL KOMMPECCOoP.

10.6.2 3amepuTb M30MALMIO MOTOPA Ha ee YCTONYMBOCTb MNpU
KOPOTKOM 3aMblKaHUW; OTPEMOHTUPOBATL UMW 3aMEHUTL KOMMPECCOP.

10.7.1 N3mepuTb 3Ha4eHMs NyckoBoro 1 paboyero Toka, a Takke
TemnepaTtypy komnpeccopa. Ecnu nusmepexusi nokasanu, 4to
Kkomnpeccop paboTaeT nNpu neperpyske n neperpese, To cnenyeT:

- Ans TpexdpasHbiX MOTOPOB KOMMPECCopa NPOBEPUTL TEPMUCTOPHYHO
uenb v pene

- Ansi ogHoda3sHbIX MOTOPOB KOMMpeccopa NPOBEPUTb, 3aKpbIBAETCst
1N TEPMOSMEKTPUYECKUI NPEAOXPAHUTESNBHBIN BbIKNOYaTENb NpU
OCTbIBaHUM A0 TEMMNEPATYPbI OKPY>KatoLLEe Cpefbl.

10.8.1 3aMeHUTb NycKOBOW KOHAEHCaTop.

10.9.1 3ameHuUTb pabounii KoHaeHcaTop.

11.1.1 N3mepuTb HanpskeHne Mexay oTaenbHbIMy hasamn. Ecrin
U3MEPEHHOE HanpsikeHUe NEXUT B Npedenax A4onycTUMOro, HO najaeT
npu nycke komnpeccopa, To NpUYnHa HEMCNPaABHOCTM 3aKno4aeTcsi B
cnuvwkom cnabon noasoasLen nvHuu. B aTom cnyyae ee Heobxogmmo
3aMEHUTb Ha NHUIO C BONbLUUM NOMNEPEYHbIM CEYEHNEM.

11.2.1 HaumHas oT kneMMHoM KOpobku komnpeccopa, NPoBEPUTb
Hanunune Tpex das. OTcyTcTBME 0aHOM hasbl MOXKET ObITb U3-3a
0edEKTHOrO COEIMHEHMSI NPU MOHTaXe (3aXUMbl HE 3aTsHYThI,
npepBaHHbIA NNaBkUN NpegoxpaHuTenb, U T.4.)

11.3.1 N3mepuTb 3Ha4eHMs NyckoBoro 1 paboyero Toka, a Takke
TemnepaTtypy komnpeccopa. Ecnu nsmepeHusi nokasanm, 4to
komnpeccop paboTaeT npu neperpyske u neperpese, To cregyeT
NpPOBEPUTb TEPMUCTOPHYIO Lienb 1 pene. Mpu HeobxoanmocTn
3aMEHUTb KOMMPECCOop.

11.4.1 Komnpeccop v coeanHeHns1 C KOHTAaKTOPOM OTCOeaNHUTL OT
3aXMMOB 1 NMPU NOMOLL OMMETPa 3aMepPUTb COMPOTUBIIEHNE OOMOTKMU.
Ecnu 3amepeHHble 3Ha4YeHUst He COOTBETCTBYIOT A0MYCTUMbIM
3HaYeHNAAM, OTPEMOHTUPOBATL UM 3aMEHUTb KOMMPECCOP.

11.5.1 OTpeMOHTUPOBaTb UMW 3aMEHUTb KOMMPECCOP.
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Established failure

12. The compressor doesn't start and doesn’t
hum also if the control panel is regularly
feeded.

13. Speed starting relay connection wear.

HeucnpaBHoOCTb

12. Komnpeccop He BKnio4aeTcs 1 He nogaeT NPU3HaKoB
3NEKTPMYECKOro 3anycka, XoTA pacnpeaenuTenbHbIA WUT nopaeT
TOK.

13. U3Hoc nyckoBoro pene




Cause

11.6 Electrical motor with earthed wiring.
12.1 Electrical feeding line interrupter.

12.2 Discharged thermostat power element.

12.3 Contactor coil on failure.

12.4 Intervention of a safety device with manual
reset.

12.5 Compressor electrical motor with interrupted
wiring.

13.1 Excessive compressor cycling.

13.2 The start capacitor resistance is interrupted.

MpuumnHa

11.6 DneKkTpUYeCcKMin MOTOp C 3aMblKaHMEM Ha KOpMycC.

12.1 HeucnpaBHOCTb NOACOEAMHEHUSI UIN NPOBOAKM.

12.2 BbIkNtoYEHHOE 3neKTpuyeckoe ynpasnsoLlee yCTPOMCTBO
(TepmocTar).

12.3 HeucnpasHbI CUITOBOW KOHTAKTOP.

12.4 lMpepoxpaHuTenbHbIN aBTOMaT C PyYHbIM aBTOBO3BPaTOM
OTKMIOYaeTCs.

12.5 3nekTpuyeckuii MOTOp KOMNpeccopa MMeeT paspbiB 0OMOTKU.

13.1 CnvwkoM YacToe BKIYeHue.
13.2 HeuncnpaBHbIli MyCKOBOWM KOHAEHCATOP.

Suggested remedy

11.6.1 Verify the compressor dielectrical rigidity
(insulation towards earth). Repair or replace the
compressor if necessary.

12.1.1 Verify the electrical feeding line continuity.
12.2.1 Replace the thermostat.

12.3.1 Replace the contactor coil.

12.4.1 Remove the intervention cause, push
therefore the safety valve manual reset botton.
12.5.1 Verify the compressor electrical motor
wiring continuity, repare or replace therefore the
compressor.

13.1.1 Increase the regulating thermostat
differential.

13.2.1 Replace the start capacitor.

Cnocob6 ycTpaHeHusA

11.6.1 3amepuTb NpM NOMOLLM OMMETPA COMPOTMBIIEHNE U30MALUN
0o6MOTKM Ha kopnyc Komnpeccopa. Npu HanuyMm npobos 3amMmeHNTb
Komnpeccop.

12.1.1 MNpoBepuTb BCIO NPOBOAKY Y COEAUHEHUS.

12.2.1 3ameHuTb TepmocTar.

12.3.1 3aMeHUTb CUMOBOW KOHTaKTOp.

12.4.1 YcTpaHUTb NPUYMHY OTKITKOYEHUS U CHOBA BKIIOYWTbL aBTOMaT
BPY4HY!IO.

12.5.1 Komnpeccop 1 coeanHeHne ¢ KOHTakTOPOM OTCOEAUNHUTbL OT
3aXMMOB 1 NMPU NOMOLL OMMETPa 3aMeEPUTb COMPOTUBIIEHNE OOMOTKMU.
Ecnu 3amepeHHble 3Ha4yeHUs He B Nopsiake, 3aMeHUTb KOMMPECCop.
13.1.1 MNoBbICUTb Pa3HOCTb TEMMEPAaTYPbl BKMHOYEHUS/BBIKIIOHEHNS
TepmocTaTa.

13.2.1 3amMeHUTb NYCKOBOW KOHAEHCATOP.

The sug gested interventions
have to be executed in
observance of the safety
precautions illustrated on
page 4. For further details or
suggestions, please

contact FRASCOLD Technical
Department.

Mpepnaraemble ycTpaHeHUs
HeMcnpaBHOCTEN NPON3BOAUTL B
COOTBETCTBUMU C NpaBunamm 6esonacHocTy,
npuBeAeHHbIMU Ha CTp. 4.

Ecnu Bam HyXXHa gononHutenbHas
MHdopmMauua unu coseThbl, obpalwlantechb B
TeXHU4Yeckumn otaen komnaHum FRASCOLD.
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Data tables

11.1 Lubricants

11.2 Approved lubricants

11.3 Service connections

11.4 Tightening torque

11.5 Vibration absorbers

11.6 Dimensional drawing, A series

compressors
11.7 Dimensional drawing, B-C series
compressors

11.8 Dimensional drawing, D series
compressors

11.9 Dimensional drawing, F series
compressors

11.10 Dimensional drawing, Q series
compressors

11.11 Dimensional drawing, S series
compressors

11.12 Dimensional drawing, V series
compressors

11.13 Dimensional drawing, Z series
compressors

11.14 Dimensional drawing, Z series
compressors

11.15 Dimensional drawing, Z series
compressors

11.16 Dimensional drawing, W series
compressors

11.17 Dimensional drawing, W series
compressors

11.18 50 Hz electrical data

11.19 60 Hz electrical data

11. TabnuyHble AaHHbIe, YepPTeXn, CXeMbl
ANeKTponoagKnw4yeHns

11.1 XonoaunbHble macna

11.2 PaspelueHHble K MPUMEHEHMIO XONoAnSbHbIEe Macna
11.3 Pa3mephbl CEPBUCHBIX pa3beMOoB

11.4 MOMEHT 3aTaXKK

11.5 Bubpoonopsbl

11.6 YepTexu ¢ pasmepamMmu KOMNpeccopos cepun A

11.7 YepTexun c pasmepamm koMmnpeccopos cepumn B-C
11.8 YepTexun c pasmepamm kKoMmnpeccopos cepumn D

11.9 YepTexun c pasmepamm KOMAPeCCopoB cepun F

11.10 YepTexu c pasamepamm KOMAPeECCOpPOB cepumn Q
11.11 YepTexmn c pasamepamm KOMMNPECCOPOB cepumn S
11.12 YepTexun c pasamepamm KOMNpeccopoB cepun V
11.13 YepTexu c pazamepamMmm KOMMPECCOPOB cepun Z

11.14 YepTexu c pasamepamMm KOMNPECCOPOB cepun Z

11.15 YepTexu c pasamepamMm KOMIPECCOPOB cepun Z

11.16 YepTexun c pasamepamm komnpeccopos cepumn W

11.17 YepTexu ¢ pasmepamu Komnpeccopos cepun W

11.18 DnekTpudeckne xapakTepucTUKn KOMNPEeCcopoB
50Ty
11.19 DnekTpnyeckne xapakTepucTmKn KOMMPeccopoB




11.20 Thermistors data
11.21 Electronic modules data

11.22 Capacitors data

11.23 Relay data

11.24 50 Hz terminal connections
11.25 60 Hz terminal connections
11.26 Wiring diagrams key

11.27 Wiring diagram, 1 ph DOL

11.28 Wiring diagram, 3 ph DOL

11.29 Wiring diagram, 3 ph PWS

11.30 Wiring diagram, 3 ph - A

60 Ny

11.20 XapakTepuCTukM TepMUCTOPOB

11.21 XapaKkTepuCTUKM INEKTPOHHbLIX 6NOKOB
yrnpasrneHus

11.22 XapakTepuUCTUKM KOHOEHCATOPOB

11.23 XapakTtepucTuku pene

11.24 MNopxnioveHns KnemmMmHom kopobku 50 Iy

11.25 TlogkntoveHuns knemmMmHon kopooku 60 My

11.26 YcnoBHo-rpaduyveckme o603Ha4YeHUs Ha
3ANEKTPOMOHTaXHbIX CXemax

11.27 OneKkTpOMOHTaXxHas cxema nogknoveHus 1 dasa
DOL

11.28 OneKkTpOMOHTaxHasi cxema noakntoyeHns 3 dasbl
DOL

11.29 OneKkTpOMOHTaxHasi cxema NoakntoyeHns 3 dasbl
PWS

11.30 OneKkTpOMOHTaxHasi cxema noaknoyeHns 3 gasbl
3Be3fa-TpeyronbHUK
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11.1 Lubricants 11.1 XonoaunbHble macna
compressor KoMnpeccop

quantity KONM4yecTBO, I

11.2 Approved lubricants

Factory charge

11.2 Pa3speluieHHble K MPUMEHEHUI0 XonoaurnbHbIe

macna
3aBofcKas 3anpaska

Lubricant type TMN XOnoaunbHOro macna

plyol ester nonvonb3apHOEe Macro

Viscosity KMHemaTuyeckas BSA3KOCTb

Refrigerant XxrnagareHt

Approved lubricant paspeLleHHOe K MPUMEHEHMNIO XONOAUITbHOE Macro
p.41

11.3 Service connections
compressor series

high pressure plug

low pressure plug

oil charge plug

oil drain plug

oil pressure switch connection (I.p.)

oil pressure switch connection (h.p.)
max. discharge temperature sensor plug
electronic oil pressure switch connection
low pressure plug for pump-down

11.3 Pa3mepbl CepBUCHbIX pa3beMoB
cepusa Komnpeccopa

3arnyLlika BbICOKOro aaBfieHUA

3arnyLwka HU3Koro AaBneHuna

3arnyuwka mMacrnoHanmBHOro oTBepcTusa

3arnyuka mMacrnocrmBHOro oTBepcTums

nogkn4vyeHne ana namepeHuna BbICOKOro AaBrneHna macna
noaknyeHne ana nsMepeHnsa HU3KOro AaeneHna macna
3arnyuwka gnda gatyvMka temnepartypbl HarHeTaeMoro rasa
NoAKN4YeHne 3NeKTPOHHOIo persie KOHTPOA CMa3Kku
3arnyuwka nogknoyeHnsa BakyyMHOro Hacoca

11.4 Tighten ing torque (Nm)
size

terminal plate

service valve

vibration absorber

oil charge plug

oil drain plug

11.4 MOMEHT 3aTSXKKN

pasmep

KneMmmMHagd KOpOGKa

CepBVICHbIVl BEHTUIb

BMGpoonopsbl

3armnyLka MacroHanmBHOro oTBepcTua
3arfliylwka MacsiociiMBHOro oTBepCcTms

11.5 Vibration absorbers
compressor series

11.5 Bubpoonopsbl

Cepus komnpeccopa

dimensions pasmMepbl

hardness TBEPAOCTb

* vibration absorbers with higher hardness are * onee TBepAble BUBPOONOPLI BO3MOXHbI MO AOMONHUTENBHOMY
available on request 3anpocy

nut ranka

foot of compressor nana (onopa) komnpeccopa

nut ranka

frame pama (ocHOBaHwe)

vibrations absorber BMGpoonopsbl
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Dimensional drawing
Vibration absorber

Series
Compressor
Suction valve
Discharge valve
Length

Width

Height

Base mounting
Suction valve
Discharge valve

YepTexun ¢ pasmepamm
Bubpoonopbi

cepus

KoMnpeccop

BCaCbIBAIOLLMIA 3aMOpPHbIN BEHTUIb
HarHeTaTemnbHbIN 3aMOPHbIN BEHTUMb
anvHa

LMpuHa

BblcoTa

KpenexHble 0TBEpPCTUS
BCaCbIBaIOLLMI 3aMOpPHbIN BEHTUIb
HarHeTaTesbHbIN 3aNOPHbIN BEHTUIb

1 high pressure plug
2 low pressure plug

1 3arnyLuka Ha CTOPOHEe HarHeTaHWs
2 3arnyuika Ha CTOPOHE BCachlBaHUs




3 oil charge plug

4 oil level sight glass

5 crankcase heater seat
6 oil drain plug

12 oil return plug

DV discharge valve

NP name plate

SV suction valve

3 3arnyLika Ans MacroHanmBHOro 0TBEPCTUs

4 cMOTpOBOE CTEeKINo AN onpeaeneHnst ypoBHa Macna
5 nogorpesarenb KapTepa

6 3arnyLika MacrnocMBHOroO OTBEPCTUA

12 3arnywka Bo3spaTa macna

DV HarHeTaTenbHbIN 3aN0OpHbIA BEHTUIMb

NP 3aBogckas aTvkeTka Komnpeccopa

SV BCacbIBaOLLMIA 3aNOPHbIA BEHTUMb
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Dimensional drawing
Vibration absorber

Series
Compressor
Suction valve
Discharge valve
Length

Width

Height

Base mounting
Suction valve
Discharge valve

(*) suction valve location for models F 4 24 Y, F
525Y

YepTexun ¢ pasmepamm
Bubpoonopbi

cepusa

KoMnpeccop

BCaCbIBAOLLMIA 3aMOpPHbIN BEHTUb
HarHeTaTemnbHbIN 3aMOPHbIN BEHTUMb
anvHa

LmpuHa

BblcoTa

KpenexHble 0TBEPCTUS
BCaCbIBAIOLLMIA 3aMOpPHbIN BEHTUIb
HarHeTaTemnbHbIN 3aMOPHbIN BEHTUMb

(*) BCacbIBaOLLMIN BEHTUNb Ans mogenen F424Y, F525Y

1 high pressure plug

2 low pressure plug

3 oil charge plug

4 oil level sight glass

5 crankcase heater seat
6 oil drain plug

12 oil return plug

16 low pressure plug for pump-down application
DV discharge valve

NP name plate

SV suction valve

1 3arnywka Ha CTOPOHEe HarHeTaHus

2 3arnyLlika Ha CTOpOHe BCacbIiBaHWs

3 3arnyLika Ans MacroHanmBHOro OTBEPCTUs

4 cMOTpOBOE CTEeKINo AN onpeaeneHnst ypoBHa Macna
5 nogorpesarenb KapTepa

6 3arnyLika MacrnocMBHOrO OTBEPCTUA

12 3arnyLwka Bo3Bpata macna

16 3arnyLuKa NoAKNIYEeHNA BaKyyMHOro Hacoca
DV HarHeTaTenbHbIN 3aN0pHbIA BEHTUIMb

NP 3aBofckasi aTMKeTKa Komrnpeccopa

SV BcacbIBalOLLMIA 3aMOPHbIA BEHTUIb
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Dimensional drawing
Vibration absorber

Series
Compressor
Suction valve
Discharge valve
Length

Width

Height

Base mounting
Suction valve
Discharge valve

YepTexu ¢ pasmepamu
Bubpoonopbi

cepus

KoMnpeccop

BCaCbIBAIOLLMIA 3aMOPHbIN BEHTUMNb
HarHeTaTemnbHbIN 3aMOPHbIA BEHTUMb
anuHa

LUMpUHa

BblcoTa

KpenexHble 0TBepCTUs
BCaCbIBAIOLLMIA 3aMOPHbIN BEHTUNb
HarHeTaTemnbHbIN 3aMOPHbIN BEHTUMb

1 high pressure plug

2 low pressure plug

3 oil charge plug

4 oil level sight glass

5 crankcase heater seat
6 oil drain plug

12 oil return plug

14 plug for maximum discharge temperature
sensor

DV discharge valve

NP name plate

SV suction valve

1 3arnyLwka Ha CTOPOHE HarHeTaHus

2 3arnylika Ha CTOpOHe BCacbliBaHWs

3 3arnyLika Ans MacroHanmBHOro 0TBepcTusi

4 cMOTpPOBOE CTEKIO ANS ONpeAeneHns YpoBHa mMacna

5 nopgorpesaTtent KapTtepa

6 3arnyLika MacrnocriMBHOro OTBEpPCTUA

12 3arnywika Bo3spaTa macna

14 3arnywka Ana gatyvka TemnepaTypbl HarHeTaemoro rasa

DV HarHeTaTenbHbIN 3aN0pHbIA BEHTUIMb
NP 3aBofckas aTvkeTka komrnpeccopa
SV BCacbIBaKOLLMIA 3aNOPHbIN BEHTUMb
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Dimensional drawing
Vibration absorber

Series
Compressor
Suction valve
Discharge valve
Length

Width

Height

Base mounting
Suction valve
Discharge valve

YepTexun ¢ pasmepamm
Bubpoonopbi

cepusa

KoMnpeccop

BCaCbIBaOLLMIA 3aMOpPHbIN BEHTUIb
HarHeTaTemnbHbIN 3aMOPHbIA BEHTUMb
anvHa

LMpuHa

BblcoTa

KpenexHble 0TBEPCTUS
BCaCbIBAIOLLMI 3aMOpPHbIN BEHTUIb
HarHeTaTenbHbIN 3aMOpPHbIA BEHTUMb

1 high pressure plug

2 low pressure plug

3 oil charge plug

4 oil level sight glass

5 crankcase heater seat

6 oil drain plug

7 liquid injection valve plug
8 liquid injection sensor plug

1 3arnyLwka Ha CTOPOHE HarHeTaHus

2 3arnyLika Ha CTOPOHe BCacbIBaHWs

3 3arnywika Ans MacroHanmBHOro 0TBepcTusi

4 cMOTpPOBOE CTEKIO ANS OnpeAeneHns YypoBHa mMacna
5 nogorpesarenb KapTepa

6 3arnyLika MacrnociiMBHOro OTBEPCTUA

7 3arnyLiKa MHXeKTopa BNpbICKa XUAKOCTH

8 3arnyLika fatymka MHXeKTopa BrpbiCKa XMOKOCTN




12 oil return plug

13 magnetic plug

14 plug for maximum discharge temperature
sensor

DV discharge valve

NP name plate

SV suction valve

12 3arnywika Bo3spaTa macna
13 marHuTHas 3arnyLuka
14 3arnywka Ana gatyvka TemnepaTypbl HarHeTaemoro rasa

DV HarHeTaTenbHbIN 3an0opHbIA BEHTUIb
NP 3aBogckas aTvkeTka Komnpeccopa
SV BcacbIBalOLLMIA 3aNOPHbIA BEHTUIMb

p. 48 -53

Dimensional drawing
Vibration absorber

Series
Compressor
Suction valve
Discharge valve
Length

Width

Height

Base mounting
Suction valve
Discharge valve

YepTexu ¢ pasmepamu
Bubpoonopsbl

cepus

Komnpeccop

BCaCbIBAIOLLMIA 3aMOPHbIN BEHTUINb
HarHeTaTesnbHbIN 3anOpPHbIA BEHTUMb
anvHa

LUMpUHa

BblCcOTa

KpenexHble 0TBEPCTUS
BCaCbIBAIOLLMIA 3aMOPHbIN BEHTUNb
HarHeTaTesbHbIN 3anOpPHbIN BEHTUMb

1 high pressure plug

2 low pressure plug

3 oil charge plug

4 oil level sight glass

5 crankcase heater seat

6 oil drain plug

7 liquid injection valve plug

8 liquid injection sensor plug

9 oil pressure switch connection (low pressure)
10 oil pressure switch connection (high pressure)
11 oil filter

12 oil return plug

13 magnetic plug

14 plug for maximum discharge temperature
sensor

15 electronic oil pressure switch connection
DV discharge valve

NP name plate

SD oil pressure switch mounting bracket

SV suction valve

1 3arnyLlka Ha CTOPOHe HarHeTaHus

2 3arnyLuka Ha CTOpPOHe BCacbklBaHWA

3 3arnyLika Ans MacrnoHanmBHOro OTBEPCTUSE

4 cMOTpOBOE CTEKNO Ans onpeAerieHns ypoBHA macna
5 noporpesartens kapTepa

6 3arnyLuka MacrnocrnMBHOrO OTBEPCTUS

7 3arnyLuKa MHXeKTopa BnpbICKa XUAKOCTK

8 3arnyLuKa AaTymKa UHKeKTopa BMpbICKa XUOKOCTH

9 npeccocTtart gasneHus macna (HO)

10 npeccocTaT gaenexus macna (B[)

11 macnsaHeIn GUNLTP

12 3arnywika Bo3BpaTa macna

13 marHuTHas 3arnyLuka

14 3arnywka Ana Aatynka TemnepaTypbl HarHeTaemoro rasa

15 nogcoeanHeHne aNeKTPOHHOro npeccocTara Macna
DV HarHeTaTenbHbI 3anopHbIA BEHTUINb

NP 3aBogckas aTvkeTka Komnpeccopa

SD KpenexHas nnactuHa npeccocrara macna

SV BCacbIBaOLLMIA 3aNOPHbIA BEHTUMb
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11.18 50 Hz electrical data

Compressor

Direct on line

Part winding starting

standard electric motor

electric motor on request

MRA Maximum operating current A
LRA Locked rotor current A

11.18 SneKkTpuyecKkue xapakTepucTukm

KomnpeccopoB 50 Ny

Komnpeccop

npsIMON nyck

nyck ¢ pasgeneHHbIMY 06MOoTkamu
cTaHAapTHaA Modenb 3neKTpoABUraTens
Mogenb dM1eKTpoABUraTens no 3anpocy
MakcumanbHbIn pabounii Tok A

Tok 3a6nokMpoBaHHOro potopa A

p. 56

11.20 Thermistors data
maximum test voltage
thermistor chain resistance at
temperature 25°C

11.20 XapakTepucTuKu TepMUCTOpPOB
MaKkcuMarbHOe HanpsiKeHue
COMpOTUBIMEHME Lienn TEPMUCTOPOB Npu Temnepartype 25
[}
C

series cepvs

P.W.S. 3anyck anekTpoaBuratens ¢ pasgeneHHbIMu obMoTKkamm

others BCE OCTalnbHble

11.21 Electronic modules data 11.21 XapakTepuUCTUKN INEKTPOHHbIX 6/10KOB
ynpaBneHus

model MoAenb

ambient temperature oKpyxarlasi TemnepaTypa

service life CPOK CNyx6bl

cycles LINKIOB

delay 3a4epXKa No BpemMeHn

11.22 Capacitors data
single phase electric motor
start capacitor

run capacitor

11.22 XapaKkTepucTUKu KOHAeHcCaTopoB
oaHoasHbIN anekTpoasuraTens
NyCcKOBOW KOHAEHcaTop

pabouunii KoHOeHcaTop

11.23 Relay data
single phase electric motor

11.23 XapakTepucTuku pene
oAHoasHbIN anekTpoaBuraTens

model MoAenb
pick up HanpsbKeHne OTKIIoYeHne
drop out HanpsiKeHne NOBTOPHOro nycka
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11.24 50 Hz terminal connections

Series

To save the electric motor from damages due
to opposing magnetic

fields, linkage between L1, L2 and L3 of
power line and terminals of

the compressor must be done with the care to
connect the same

line to the terminals Z and U; the same
procedure must be applied

for the couples of terminal X-V and Y-W.

11.24 NMoakno4YeHUA KneMMHon Kopobku 50 'y,
Cepusi

[ns npegoTBpalLleHUsA NoBpeXAeHUs 3neKTpoaBUraresns, Kotopoe
MOXeT NPOU3OUTH U3-3a HEMPaBUITLHOIO NOAKMHYEHUSA
pasaeneHHbIX OGMOTOK, YTO B CBOIO ovepeAb MOXET NPUBECTH K
M3MeHEeHUI0 HanpaBfeHUsA BpaljarLlero MarHuTHOro nons,
Heob6xoAMMo cobnioaaTb NpaBUITbHYHO NOCNeAoBaTeNbHOCTb
anekTponoakntoyeHus. NpaBunbHO coeguHsanTe uenm L1, L2 n L3,
noAacoenuHsAs UX K NpaBunbHbIM Napam knemm: Z u U, TO4HO
TakXke Heo6xoauMoO AencTBOBaThb C Napamu knemm X-V u Y-W
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11.26 Wiring diagrams key

conductor - phase

conductor - neutral

terminal

switching element, make contact
switching element, break contact
fuse

manually operated switch
thermistor

motor

earth

coil

star-point contactor

single phase contactor

3 pole delayed contactor

3 pole contactor

pressure switch

11.26 YcnoBHoO-rpacpuyeckme o603Ha4eHnA Ha

ANEKTPOMOHTaXHbIX CXeMax
ha3oBkIN NPOBOS

HyneBoW NpoBof

KOHTaKTHbIV 3aXuM (knemma)
3aMblKaOLLIMA KOHTaKT

pa3MbIKatoLLMIA KOHTaKT
npepoxpaHuTens

pYy4HOI nepeknioyaTens

TepMncTop

anekTpoasuraTens

3asemneHvne

npusoa

MHOFOMOSHOCHbBIN KOHTaKTOp
OZHOMOSOCHbBIN KOHTAKTOP
TPEXMOMIOCHBI KOHTaKTOP C 3a4ePXKoW
TPEXMNOMOCHbIN KOHTaKTop

pene gaBneHus (npeccocTar)

thermostat TepmocTtaT

generic device obLee ycTponcTBO

lamp CBETOBOM UHAMKaTop (namna)

overload protector 3awmTa rno neperpyske
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11.27 Wiring diagram 11.27 DneKTpOMOHTaXHas cxeMa NOAKIHYEeHUA
1 ph DOL 1 dpaza DOL

Do not feed directly terminals
A - B of the thermistors

He nogknioyante Ha NnpsAMyIo Knemmbl TepmuctTopoB A — B

A-B thermistor terminals

B capacitors box

CS start capacitor

CM run capacitor

DP pressure switch

DT temperature switch

F fuse

| main switch

K1 KRIWAN electronic module
LP1 thermistor warning lamp
L phase of electrical net

N neutral

PT overload protector

RA start relay

TR main contactor

A-B knemmbl TepmMncTopoB

B kopobka koHaeHcaTopoB

CS nyckoBOW KoHAeHcaTop

CM pabouunit koHaeHcaTop

DP pene gaBneHus (npeccocTar)

DT TepmocTaTt

F npepoxpaHutens

| rmaBHbIV BbIKNOYATENb C PYYHbIM yripaBneHveM (pyounnbHUK)
K1 mogyns KRIWAN

LP1 curHanbHas namna TepMMcTOpoB
L dbasa anekTpoceTn

N HewTpanb

PT 3awwuTta no neperpyske

RA nyckosoe pene

TR rnaBHbIN BbIKOYaTENb (KOHTAKTOP)
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11.28 Wiring diagram 11.28 OneKTpOMOHTaXHas cxemMa NOAKITHYEeHUA
3 ph DOL 3 dasbl DOL

Do not feed directly terminals
A - B of the thermistors

He nogknioyante Ha NnpsAMyIOo Knemmbl TepmuctTopoB A — B

A-B thermistor terminals

DP pressure switch

DT temperature switch

F fuse

HS head temperature sensor

| main switch

K1 KRIWAN electronic module
LP1 thermistor warning lamp

LP2 DELTA-P warning lamp *

L1 phase of electrical net

L2 phase of electrical net

L3 phase of electrical net

N neutral

PE DELTA-P oil pressure switch *
PT overload protector

RA auxiliary relay *

TR main contactor

* only for compressors with oil pump

U/N aux

A-B knemmbl TepMncTopoB

DP pene gaBneHus (npeccocTar)

DT TepmocTaTt

F npepoxpaHuTernb

HS paTtuuk TemnepaTypbl Ha CTOPOHE HarHeTaHWs

| rnaBHbIV BbIKNOYaTENb C PYYHbIM yripaBneHveM (pyounnbHUK)
K1 mogyns KRIWAN

LP1 curHanbHas namna TepMmMcTOpoB

LP2 curnaneHas namna DELTA-P *

L1 dpa3a anekTpocetn

L2 dpasa anekTpocetn

L3 dpasa anekTpocetn

N HewTpanb

PE pene gaeneHus macna (npeccoctat) DELTA-P *
PT 3awwuTta no neperpyske

RA BcnomorarernbsHoe perne *

TR rnaBHbIN BbIKMOYaTeNb (KOHTAKTOP)

* TONbKO A1 KOMNPECCOPOB C MaCNsiHbIM HAaCOCOM
YnpaBnstollee HanpsikeHue
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11.29 Wiring diagram

11.29 OneKTPOMOHTaXHaA cxema NOAKIMIOYEeHUSA




3 ph PWS

Do not feed directly terminals
A - B of the thermistors

3 ha3bl PWS

He nopkniovainTe Ha npsiMyto Knemmbl TepmucTopoB A — B

A-B thermistor terminals

DP pressure switch

DT temperature switch

F fuse

HS head temperature sensor

| main switch

K1 KRIWAN electronic module
LP1 thermistor warning lamp

LP2 DELTA-P warning lamp *

L1 phase of electrical net

L2 phase of electrical net

L3 phase of electrical net

N neutral

PE DELTA-P oil pressure switch *
PT overload protector

RA auxiliary relay *

TR3 PWS 50% start contactor
TR4 PWS 100% start contactor
T5 time delay relay (0.5+1 second)
* only for compressors with oil pump

U/N aux

A-B knemmbl TepMnCTOpOB

DP pene gaBneHus (npeccocTar)

DT TepmocTaTt

F npepoxpaHuTernb

HS paTtunk TemnepaTypbl Ha CTOPOHE HarHeTaHWs

| rmaBHbIV BbIKNOYATENb C PYYHbIM yripaBneHveM (pyounnbHUK)
K1 mogyns KRIWAN

LP1 curHanbHas namna TepMmMcTOpoB

LP2 curnaneHas namna DELTA-P *

L1 dpa3a anekTpocetn

L2 dpasa anekTpoceTn

L3 dpasa anekrtpocetn

N HewTpanb

PE pene gaeneHus macna (npeccoctat) DELTA-P *
PT 3awwuTta no neperpyske

RA BcnomorarernbHoe pene *

TR3 nyckoBow koHTakTop PWS 50%

TR4 nyckoBou koHTakTop PWS 100%

T5 pene 3agepxku BpemeHu (0,5 — 1 cek)

* TONbKO A1 KOMNPECCOPOB C MaCcNsiHbIM HACOCOM
YnpaBnsiowee HanpsikeHve

brown KOpMHHeBbIVl uBeT

red KpacHbIN et

orange opaHxeBbli LBeT

black YepHbI LBET

p. 63

11.30 Wiring d iagram 11.30 OneKTpOMOHTaXHas cxemMa NOAKITHYEeHUA
3ph -A 3 ¢ha3bl 3B€3AA-TPEYronbHUK

Do not feed directly terminals
A - B of the thermistors

He nogknioyante Ha NnpsAMyIo KnemMmmbl TepmuctTopoB A — B

A-B thermistor terminals

DP pressure switch

DT temperature switch

F fuse

HS head temperature sensor

| main switch

K1 KRIWAN electronic module
LP1 thermistor warning lamp
LP2 DELTA-P warning lamp *
L1 phase of electrical net

L2 phase of electrical net

L3 phase of electrical net

N neutral

PE DELTA-P oil pressure switch *
PT overload protector

RA auxiliary relay *

TR main contactor

TR1 start contactor

TR2 A start contactor

T5 time delay relay (1+2 second)
* only for compressors with oil pump
U/N aux

brown

red

orange

black

A-B knemmbl TepMmncTopoB

DP pene gaBneHus (npeccocTar)

DT TepmocTaTt

F npepoxpaHuTens

HS patyuk Temnepartypbl Ha CTOPOHE HarHeTaHus

| rmaBHbIV BbIKNOYaTENb C PYYHbIM yripaBneHveM (pyounnbHUK)
K1 mogyns KRIWAN

LP1 curHanbHas namna TepMmMCcTOpPOB

LP2 curnaneHas namna DELTA-P *

L1 dpasa anekTpocetn

L2 dpa3a anekTtpocetn

L3 dhasa anekrtpoceTn

N HewTpanb

PE pene aaBneHus macna (npeccoctat) DELTA-P *

PT 3awwuTta no neperpyske

RA BcnomoratenbsHoe pene *

TR rnaBHbIN BbIKOYaTENb (KOHTAKTOp)

TR1 nyckoBoW KOHTaKTOp (BbIKMNo4aTenb nycka «3se3aa»)
TR2 nyckoBoW KOHTaKTOP (BbIKMOYaTeNb Mycka «TPeYronbHUK»)
T5 pene 3agepxku BpemeHu (1 — 2 cek)

* TOMbKO AN KOMMPECCOPOB C MAcnsHbIM HaCOCOM
YnpaBnsiowee HanpsikeHve

KOPWYHEBBIN LBET

KpacHbIN peT

OpaHXeBblli LBET

YepHbI LUBeT




