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RECOGNISING TEXT INFORMATION

N\ o I § General warning or cautionary measure
@ FETH— RSB, Rk, @ to be observed. Serious danger.
@ fRF SR @ Danger of electrocution
@ ERRZ ek @ Danger of skin burn
@ R EsR{TED @ Forbidden maneuver or action
HIER EHENES
Costruttore Modello compressore
F |d SPA Type CXH91-280-1000Y .
il
rasco N.. KP001002 B Nu-:ero di serie
g A s RARFHSEN
Frequenza/ Volum:ﬁsjpzo/s?akt;‘i/liiif —*|Hz |Displ. m3/h] RPM Max.Operating Disch Pressure bar 30 _e4— Pressione massima ammissibile
50 1000 2900 | viax Static Suct. Pressure bar 2056+ BARFBRSEEESN
N — 60 1200 3500 c € Massima pressione equalizzata
Corrente alternata trifase —eo Qil type: POE170 3~ SR TR
=R R Volt Hz M RA LRA® Corrente a rotore bloccato
Tipo motore T YA ij. Y A A Y BEhErER
IBE R EFNRZR Corrente a rotore bloccato Y
R Tensjioni o] 380-420 —50 474 805 2520 ] | A B
Specified frequencies | |440-480 I 60 474 2520 T Corrente a rotore bloccato A
Frequenze | | || || ‘l H || || | RATIEER
Frascold S p.A. CXZSUOOO%LPUU1002 MADE N TALY
| |
FRIREEE *Tl,\ﬂ FEi

Codice d’identificazione a barre

Codice d'identificazione

Luogo di produzione
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1. Delivery state condition

. When the compressor is unloaded into your
warehouse, inspect the crate or cartoon box for any
visible damage and make sure itis in good condition,
In case any item is damaged, contact your forwarder
immediately and send a registered letter to the shipping
company, claiming the suffered damage, copy to Frascold
for knowledge.
Check the compressor accessories against the packing list
included and/or against your order. Contact Frascold or local
distributor/agent immediately if there is any item missing.

EQUIPMENT FACTORY MOUNTED

The following equipment, part of the standard supply, is factory
mounted:

- Nr. 3 Coils 230V w/ connectors for solenoid valves
(see page 20)
- Nr. 1 Crankcase Heater 230VAC 300Watt (see page 21)

2. Unpacking and handling

To prevent moisture or impurities penetration, the compressor
is charged with nitrogen before shipment from our warehouse.

. Please make sure the compressor still contains

pressurized nitrogen when unloaded from the truck

or taken out the crate, by slightly depressing any

schrader valve or slightly opening the discharge shut
off valve.
Do never depressurise the compressor completely, and keep
it under nitrogen pressure for as long as possible, even during
your assemobly.
I, for any reason, the compressor must be depressurised,
make sure to reinstate a minimum nitrogen pressure of 2 bar
as soon as possible, to avoid moisture, air or dust ingress.
Failure to accomplish this requirement will result in POE ol
hydrolisys, premature rusting, and foreign body damage to
the machined inner surfaces of the compressor.
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Release nitrogen slowly, even if the nitrogen pressure
. is low.
@ Always wear safety goggles.

o Do never charge the compressor with anything else
but OFN (oxygen free Nitrogen). Never use oxygen
or hydrocarbons which are inflammable or explosive.
Failure to comply may result in risk of explosion,
injury or death.

Do not pressurize with HFCs either, as this may be
forbidden or unlawful in your country.

LIFTING

Use steel chain or steel ropes and eye bolts (or cast-iron lifting
points, where available) to lift the compressor.

Any rope used should be capable to carry up the weight at
least 2000 kg each, but not less than twice the weight of the
compressor each, whichever is more.

If steel chains or ropes are not available, textile ropes can be
used, provided they are capable to carry up the weight at least
4000 kg each, but not less than four times the weight of the
compressor each, whichever is more.

Ropes must have shackled ends, unrespective whether steel
chains or textile.

If shackles are not available, than the rope must be
encompassed around the motor end and the oil separator end.

Y
|

« Make sure that the steel chain does not touch the
Solenoid Valves, oil capillary, oil Heater, temperature
sensor or power terminals, etc. for preventing any

damage.

< Don't try any rope arbitrarily without proof of its
loading capability. Compressors are heavy equipments
which may cause injury or death if lifting devices fail.

In case the compressore to be lifted exceeds

1200Kg of total weight, it is recommended to use a lifting bar

between ropes.

s Avoid the compressor surface to be scratched by
the rope while lifting the compressor.
Keep the compressor horizontally while lifting.

U
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3. Safety

Frascold’s compressors are built for and destined to machines
or quasi-machines, according to the Machine Directive EC
98/37, EC 2006/42 and following applicable legislation. They
may be put in operation only if the corresponding provisions
have been followed by.

The Manufacturer Declaration can be downloaded from
Frascold's website, declares that CX compressors are safe only
if these safety instructions and user manual is strictly followed.

and it is mandatory to incorporate completely these
instructions into the user manual of the machines
where the compressor is installed, together with
principle scheme and wiring diagrams.
All work on compressor and refrigeration systems shall be
carried out only by refrigeration personnel which has been
properly trained and instructed.
Handling of brazing equipment and HFCs refrigerants is
regulated by law and shall only be carried out by personnel
having a proper certification and full psycho-physical capability.

@ This manual shall always accompany the compressor

The qualification and knowledge in possission by expert
personnel must correspond to the respectively valid guidelines
in force in your country.

Particular emphasis has been placed on the users’ safety, that
together with sustainable development, energy efficiency, and
environmental awareness build up Frascold’s Corporate Social

Responsibility.
operation. All maneuvers or maintenance must be

carried out by expert, authorised and aware

personnel, observing all safety measures, pertaining to the
specific application.

Residual hazards. [tis not possible to completely
eliminate all hazards related to the compressor
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4. Application ranges

Authorised refrigerants:

e HC, HFC, HCFC, HFO and blends

Authorised oil type:

e PAG 150 ¢St with HC refrigerants

e POE 170 ¢St with HFC, HCFC, HFO refrigerants
or equivalent (see bulletin FTEC22)

Pressure ranges:

e Maximum allowable pressure on high side 30.0 Bar
e Maximum allowable pressure on suction side 20.5 Bar
e Maximum allowable standstill pressure 20.5 Bar

Operating envelope:
e Refer to FSS (Frascold Selection Program), free  download
from Frascold website.

Ambient temperature range: -20°C to +55°C
Storage temperature: -30°C to +60°C in dry ambient

Mains voltage respect to nominal rated value:
e +/-5% Insteady operation
e +/-10% during transient

Mains Frequecy respect to nominal rated value:
o +/-2%

Every other use, beyond these ranges, or with different
refrigerants and olls, must be authorised in advance by Frascold.

is a risk for health and safety, may cause injuries

death and may damage property.

Usage at lower evaporating pressures than
atmospheric can cause suction of air and moisture into the
refrigerant circuit if this is not air tight.

Air and moisture are highly harmful because they can
respectively increase the condensing temperature and therefore
favouring endothermal chemical reactions, like redox, besides
can favour polyester oil hydrolisis into its original compounds
(acids and alcohols) furtherly favoured by high temperatures.
Moreover, air ingress into refrigerant circuit can significantly
shift the ignition point of the oil-refrigerant mixture, lowering it
thanks to the presence of the oxidising agent: oxigen.
Whenever in doubt whether air or moisture could have entrained
into the refrigerant circutt, first of all close the compressore
valves, replace the oil with new equivalent oil from a sealed
canister, and finally put it under triple vacuum with crankcase
heaters ON.

Clearly, the remaining part of the refrigerant circuit must
be subject to complete reclaim and cleaning, as per good
refrigeration practice.

@ The usage at higher pressures than hereby specified

5. Mounting

CX compressors must be installed only horizontally, whichever
the application.

In case of marine application, the compressor axis must be
set along the ship longitudinal axis only. Marine environment
can be much more aggressive than the usual civil applications,
and for this reason a special treatment may be necessary, to
be requested or to be directly applied.
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RREEMHT00SK205200 ( CX 0FICX5ERFI )
HE:
HE:
HE:

FFEI0SH 50x50x14 mm

B #90SH ¢ 31x5 mm

#2HM16x90 8.8 UNI - 5739 .F.ZB (%)
HE: #1[5]16x30x3 UNI - 6592

HE: 4 HUEBEMI6 UNI - 7474 ()

AR EHT00SK205201 (CX 9% 5 )

INAFNENNAFN

#HE: 4 FHEI0SH 50x60x14 mm
#E. 4 [EFREI0SH ¢ 38x5 mm
8. 4 #2M20x90 8.8 UNI — 5739 .F.ZB (*)
#E. 4 #[E20x37x3 UNI - 6592
HE: 4 $RIEE M20 UNI - 7474 (%)
Y K[E:

EFBRREERDLT mm
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s |he compressors are not suitable for installation in
chemically agressive, bacteriologically contaminated,
radiologically active or potentially explosive
environments or atmospheres, unless Frascold
specifically declared the suitability by written from.
The compressors must never be installed in rooms or areas
where the superficial temperature of the compressor can
exceed the limits specified in the previous chapter.
Fixing
Compressors must always be solidly fixed to a frame, suitable
to withstand static and dynamic forces originated by the
compressor. During starting, the compressor can originate a
high counter torque on the bracketry, specifically when started
with direct on-line procedure.For this reason, and also for
preventing the Iittle vibration, or reducing the noise transmitted
through the support beams, it is advised to use the dedicated
polymeric antivibration mountings.

o |Ne compressors cannot be installed on any other
support, not specifically designed to withstand the
weight and acceleration originated by the compressors
themselves: e.g. shell-and-tube condensers and
gvaporators, etc.
If the compressor is mounted on antivibration mountings, the
nut tightening is concluded when the antivibration mounting
thickness has been reduced Tmm by the bolt traction.

Kit Vibration absorbers T00SK205200 (CX 0 & 5 series)

n.4 Square Pad 90SH 50x50x14mm

n.4 Round Pad 90SH @31x5mm

n.4 Bolt M16x90 8.8 UNI-5739 I.F. ZB (*)
n.4 Whasher 16x30x3 UNI-6592

n.4 Locknut M16 UNI-7474 (*)

Kit Vibration absorbers T00SK205201 (CX 9 series)

n.4 Square Pad 90SH 50x60x14mm

n.4 Round Pad 90SH @38x5mm

n.4 Bolt M20x90 8.8 UNI-5739 I.F. ZB (*)
n.4 Whasher 20x37x3 UNI-6592

n.4 Locknut M20 UNI-7474 (*)

(*) Tightening:
untill the rubber pad thickness has been reduce about Tmm

Brazing

Shut-off valves or bushes are suitable for brazing Inches
or Metric pipings. Please consult the catalogues for more
information concerning the diameters.

Keep the valves always shut. If you don't have a suction port
valve, then you must provide a suitable mean to seal the
exposed cavity of the comrpessor, by using a blind flange, a
temporary valve or any other suitable mean to hermetically
seal the compressor, for all the time it will take until ready to
evacuate the refrigerant circuit.
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Do not use rags, paper or other unsuitable materials.

Remove the bushing from the compressor and braze the pipe
away from the compressor.

Alight brazing is recommended, at low temperature, high silver
content, in inert atmosphere or with antioxidant.

Only when the bushing cold, remount it on the compressor or
on the valve body. In fact, bolts tightening must be completed
with all components at the same temperature. Use only new
gaskets supplied loose.

Use copper pipes already internally cleaned, with capped ends.
In case the pipes must be cut, please just use professional
pipe cutters. Do never use electric cutters, saws, grinders or
any other tool that leaves copper debris behind.

Tubes must have been produced at recent times, and must
not be visibly oxidised or dusty. The relevant norm pertaining
to refrigeration copper must be clearly stamped on the copper
pipe.

Same prescriptions apply in case of steel or stainless steel
pipes are used.

It is mandatory to install a generously sized drier filter on the
liquid line, but itis also good practice to have one on the suction
line, with molecular slieve of 25 micron Mesh or less.

Drier cartridges must be installed just few minutes before the
circuit is evacuated, and must come from hermetically sealed
cans.

Refrigerant piping connections

The suction line must be layed down so that return of great
quantities of oil or liquid refrigerant is prevented during
compressor standstill.

« When the refrigerant circuit is off, the compressor
. must always be at a temperature higher than any

other component in the circuit, in any season of
the year. The Oil crankcase heater with built in
thermostat, must be always power supplied in order to warm-
up the oil when its temperature is below 70°C.
Refer to page 21 for the position of the crankcase heater.

s |he compressors supplied without suction valve, have
a steel sealing disk installed under teh bushing.
Before proceeding, make sure that the disk has been

removed (see figure).
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It is recommended to use P-shaped pipes or appropriate
syphons, correctly sized for any working operating condition.

Same recommendations must be used for piping to and from
the oil separator, oil cooler, liquid injection and economiser.
It is recommended to thermally insulate the suction pipe line,
from thermostatic valve to the compressor suction connection.
In case of application at low temperatures, it is recommended
to insulate also the compressor until the rotor body flange.

Discharge pipe line must be protected against accidental touch,
but must be free to dissipate heat. The area where the discharge
pipe is layed down must be properly ventilated.

Minimize the number of curves/elbows as much as possible,
on both discharge and suction pipes, in order to reduce the
pressure drop of the pipe lines. High refrigerant flow rates can
cause high pressure drops and related efficiency drop.

cause skin burns when touched. It is recommended
to apply appropriate warning signs on discharge pipe
to avoid accidental conctact.

Right below the discharge and suction valves or bushings,
there are the high pressure and low pressure Tee connections,
without schrader valve. On the opposite side of the Tees,
an other connection point is available by removing the hex
socket screw.

On some models, pressure plugs can be available on the shut
off valves as well (note that the suction valve is optional). The
actual availability depends on the valve size.

Use one of these plugs, having previously taken care of installing
the schrader valve stopper, to evacuate the compressor.

Use pressure manifolds having hoses with appropriate schrader
valve pin only.

@ The discharge pipe can be as warm as 120°C and

Economizer (optional)

CX compressors are provided with an extra connection for
Economizer operation. In ECO mode, the cooling capacity and
the overall efficiency are increased, with a slight increase of
power input. ECO cycle is thermodinamically behaving like a
double stage circuit with an interstage cooling.
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E4TOOWK145048 4

HE. 2 HWTFEF 5/8” SAE - @16 ODS
HWE. 2 kgL 1/2’NPT - 5/8"SAE
HE: 2 {HiE 5/8”

ME. 18 (A%)  M12x20 UNI 5923 (*)

(*) EEIA%E  15-20 Nm

&

Connections for external oil circuit (optional)

CX compressors have two connections for the connection to
the external oil cooler piping or to the additional oil separator.

TOOWK1450

i W
OIL INLET

H Hi
OIL OUTLET

The optional Kit TOOWK1450 includes two Half union joints
1/2” NPT that will replace the plugs in position A and B shown
in figure.

The kit includes the dowel D, 3/8"NPT, that must be inserted
undermeath the central plug C.

The dowel allows to close the internal oil channel and deviate
the oil flow to the external piping (see figure).

Remove the plug C and insert the dowel till it stops, then, insert
the plug C.

_ TOOWK1450

R
BT IHANEH,
| AEBEAET!

Y/ Attention:
remove the plug and insert
the dowel, then insert again
the plug !

Kit TOOWK1450 components

n.2 Flare nut 5/8” SAE - @16 ODS
n.2 Half Union joint 1/2’NPT - 5/8"SAE
n.2 Copper plug 5/8”

n.1 Dowel (metric) M12x20 UNI 5923 (*)

(*) Tightening Torque 15-20 Nm
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REFXHEEOV2'NPTRFiEimsE £, WMTEEAT
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EBRA-B-CRAERFERZE, RERTRNETFTAM
B, ; T HEANZEFC, 3/8"'NPT; FFABRETEED (
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E4TOOWK 140048 {4
HE. 1 ERHREFX
HE: 2 SEREHF30x50x36 mm
HE: 4 OZU[E 3100 HNBR
#E: 8 12 M6x90 8.8 UNI - 5737 P.F.AISI 304 (*)
HE. 1 HIREEG
1

HE:

$5M12x20 UNI 5923 (*)
(*) &KEAH%E 15-20 Nm

REFXBEAKE

BRIERE HiRENEMEREI X
S AL PR AL
EEM R Rz FZEIglidur HS: 4 _E B2 24
BNRE 4,6 I/min (#£70CT ) =15%
HEMIRE TR ER T
RATEENBRE 40Bar/130C
FiinEE LR 1P65
FRfhs ( BRIENEE )

R& /20 - ;K60 AT
B FF /6 AT
Ee:3 il 100 mQ
HFHEE 500V DC
“E2 e 101 Q
BE 0,5 pF
RAER/ZRINE 50 W /70 VA
RAER/LZREE 300V / 350V
RAER/ZRER 0,7A/0,5A
RAHG 2,5A

Flowswitch (optional)

The same connections for the external oil circuit, can be used
for the installation of flowswitch TOOWK 1400 or TOOWK1460.

Connected in series in the chain of alarms, this device ensures
a high level of safety for the compressor operation.

Delay relays (not supplied by Frascold) are necessary to avoid
false alarms at the compressor start-up and during operation.

In case of connection inside the electrical box of the flowswitch,
see the wiring diagrams in the next pages.

The flowswitch contact is a magnetic Reed switch:
- the contact is open without flow
- the contact is closed with flow.

Kit TOOWK1400

The connections 1/2"NPT for the flowswitch are located above
the oli filter, indicated in figure here below as A and B.

Before removing the two plugs A and B, eliminate all paint
around; remove the central plug G, 3/8” NPT; insert the dowel
D (M12x20 ), then re-mount the 3/8” NPT plug C.

Install the flowswitch following the sequence in figure, apply
the O-rings on the spacers, tight the screws.

Kit TOOWK1400 components

n.1 Integrated flowswitch

n.2 Rectangular spacer 30x50x36mm

n.4 O-ring 3100 HNBR

n.8 Screw M6x90 8.8 UNI-5737 P.F. AISI 304 (*)
n.1 Electrical connector

n.1 Dowel M12x20 UNI 5923 (*)

(*) Tightening Torque 15-20 Nm

"+ | TOOWK1450
@ 9)

)
:

) <
- D

D)

=

Flowswitch Technical data

Principle of operation
Body material

Piston material
Nominal calibration
Electric contact state

Max. working pressure/ temperature

Level of protection

Reed contact (electric and magnetic data)

Pull-in

Drop-out

Contact resistance
Breakdown voltage
Insulation resistance
Capacitance

Max. DC/AC power
Max. DC/AC voltage
Max. DC /AC current
Max. load

Magnetic flowswitch with piston

Anodized aluminum

Wedged brass on Iglidur H rails
4.6 I/mina 70°C £15%

Open without flow
40Bar/130°C
1P65

min 20 - max 60 AT
min 6 AT

100 mQ

500V DC

10"°Q

0,5 pF

50 W /70 VA
300V/350V
0,7A/0,5A

2,5A
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WimE I XA RN EEES ( TES)
E4TO0WK1450 + TOOWK1460

LB I o S S A B B4 B i 4 B0 S B B £
ElE R, WRERRANELE,

Connections for external oil circuit with flowswitch
(optional)

Kit TOOWK1450 + TOOWK1460

These two Kits are necessary when the flow switch is used
together with the external oil circuit piped to the oil-cooler or
to the oil separator.

MEFXM1/2'NPTEZEOMTERE LA, WEI1R
BB BT RBYAFIB,

HTEANZEFAFB, UKRHEANZEFC, 3/8'NPT;
IENFEBTEED (M12x20 ) , RIEEFLLE3/8"NPTE
FC (&10m, TOOWK1450284% ) o

EH4TOOWK14604H 14

HE: 1 ERNREFX

HE. 1 BREER

HE. 1 £4M12x20 UNI 5923 ( *)
HE: 2 U2 EE5/8"SAE — ® 16 ODS
HE. 2 BEHRIES1/2"NPT - 5/8"SAE
HE: 2 EEESS”

(*) ZEEH4E  15-20 Nm

o L

0 OIL OUTLET
im0
OIL INLET

The connections 1/2"NPT for the flowswitch are located above
the oil filter, indicated in figure on page 11 as A and B.

Remove the two plugs A and B, and the central plug C, 3/8"
NPT; insert the dowel D ( M12x20 ), then re-mount the 3/8"
NPT plug C (see page 10, Kit TOOWK1450).

Kit TOOWK1460 components

n.1
n.1
n.1
n.2
n.2
n.2

Integrated flowswitch

Electrical connector

Dowel M12x20 UNI 5923 (*)
Flare nut 5/8” SAE - @16 ODS
Half Union joint 1/2"NPT - 5/8"SAE
Cooper washer 5/8”

(*) Tightening Torque 15-20 Nm

12
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LT X (AT )

ATFETEHBVNBXERCTFX (B1) (K
TOOWP253 ( 230V ) ) BiF—/MEREE, HEHIIH
LR SIERFFEKEE, EIEITERRERER,
KRB LHRE, SFEETRRRNRR:
a) MREEEAEGHMH, Mk EZHIEBHEY,
REDEW &S BIZKES,
EXMERT, EHNFERIET,
b) IMRRIFEEREZEH, AELIETSEIRE
RETEIEKEE

MREEGHEVIZITHE, BAE TS S8 I3#,
T 4 B 4% . 284542 L R R HLIE 1T

B2RRT AREHMFAXMEBRNEFHLE,
MO R MET BN ERCEREEMACXRIE
N EROFRESME (TSR3 ), @dx#HAX, RIE
EELBETHESN L, BAIARETOOWP253, A
SRR HEHLF

T BLEDRSER R, BRBAAXMIEITK
P

N

ecooe RFEIR, HMUEE
eeovoo  NEPHE
eooee H{ITXEFE

Oil level switch (optional)

The electro-optical oil level switch for screw compressors
(fig. 1), code TOOWP253 (230V), includes one sensor in which
there are fitted both a infra-red rays emitter and an optical
receiver, both protected by means of a transparent prism.

Infra-red rays come from the emitter and different effects occur:

a) if oil is around the prism, infra-red rays are mainly
absorbed by the lubricant and only fews are reflected
to the receiver.

In this case compressor runs regularly.

b) if no oil is around the protecting prism, all the infra-red rays
are reflected to the receiver by the prism.

If. during compressor running, the ol level stays below the
reference for more than 3 seconds, the relay time delay wil
act to stop the compressor.

In figure 2 is shown the position of the plug to be removed for
deviice installation.

The prism, needed for the operation of the oil level switch,
is a standard part factory mounted on all compressors CX
series. In this way, the TOOWP253 can be always mounted,
even on already functioning installation, without any loss of oil
or refrigerant.

A red LED displays the operating status of the QOil level switch
with a fault blink code shown here below:

eoooo Ok noeror ol level correct
eeo oo |nternal fault
eeeee (ileveltoo low fault

E1: hEFx
Fig.1: Oil level switch

AR Hi

HiR 230V 50-60Hz
NERESERE -30E+60C
BEANESAFRE +120C
BITRER 3%
Yk - FFKEE 240V
YkFE3E - PR 2.5A
EERY 5x0.75mm2 L=1m
FEA R PA66
BEH R Bk IS
FiirER IP54
52 160g
= R4 HFOR &% — HFC - HCFC - CFC

#: FARFEANHMKRSLEY

E2: WFXRFEL
Fig.2: 0il switch connection

Technical data

230V 50-60Hz
-30 + +60°C

power supply
ambient temperature

maximum temperature at prism +120°C
delay in operation 3 seconds
relay - switching voltage 240V
relay - switching current 2.5A
connecting cables 5x0.75mm?L=1m
housing material PA66
prism material glass
protection class IP54
weight 160g

refrigerants HFO Blends-HFC-HCFC-CFC
NOTE: not admitted to NH,, and hydrocarbons
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Wiring diagram
L L1 O
L2 O
L3 O
N N ®
F
-HEE F
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5 TR
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0 L by
K
r - == - - PT CC
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2 Y gEEY
;; | alimentazione TP
8 | M
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- |
u m
LP
Zlw
o\
RG22 F fuses
BEFX HP high pressure switch
REFX LP low pressure switch
EZEHLEBAL M compressor motor
REFX TP thermostat
ERIERRE TR compressor contactor
=% L1213 phases of electrical net
el 323 N neutral
Dimensional drawing
BSEMY @29 #21g LED
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o ]
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BHBEEEZFTX ( ATEH)

RATFBFEENHNERRFEEENFX (BE1) (K
fiZTOOW3501122 ) E— 1 2barfFiREEZH X, E
BB =RBriP L (KEH1m) FBLKES,
MREEFVIEITHE, RHFERSTIRER, W
I Bt 4k FE 2RSS LE IR B LB 1T o
E2RTH T REZEEFXMEBBRNETHMLE,
tese EriEE MM TR SEE:
HBREENZITHEEREM,
1. IWERRAETRAEHED, (SIEEEHHFCS) ,
HERR R RN & A R B ALRIPAEIERTOOECA5AD,
2. HiEEEEBIPLCIEHIZR

RORREAERITESZ: e (Afx) . e (32
iseRER T/EREM ) . &EE (#it) .

B

AR

BRIERE SRt EE
ey #=iR
EES 2 bar +10%
HE it <10%HIZHEEH
TiERE -25CZE +110C
WAAE A& £910077 % FF % A
FREM it/ A R
RAEM A 5A/ 250V
HE HNBR
B (3x1), 1%
HYES BEM16x1.5
FiirEELR P65
H47 HFOR &% — HFC — HCFC - CFC

#F: FRFEANHAKRSLED

435

/ | |
A& FE HNBR |

59

24

Qil filter clogging pressure switch (optional)

The Qil Filter clogging pressure switch for screw compressors
(fig. 1), code TOOW3501122, is a 2 bar pre-set differential
pressure switchi. It is supplied with tripolar cable, Tm length,
and cable gland.

If. during compressor running, the oil filter pressure drop is
above the set value, the relay time delay will act to stop the
COMPIressor.

In figure 2 is shown the position of the plug to be removed for
device installation.

This device can be connected in two ways:
1. in series in the chain of alarms (see FCS in the wiring

diagrams) to the motor protection module, TOOEC45AD,
inside the compressor’s terminal box.

2. Directly to the PLC controller.
The cables are being wired as in the wiring diagram: the

brown (common), the blue (normally closed in case of correct
functioning of the filter), the green-yellow (ground).

E2

Technical data

Principle of operation
Body material

Switch pressure
Hysteresis

Working temperature
Mechanical service life

Filter pressure difference in-out
Brass

2 bar +10%

< 10% switch pressure

-25°C +110°C

Approx. 1 million swithching cycles

Compatibility mineral oil / synthetic fluids
Max. contact load 5A/ 250V
Gasket HNBR
Cable (3x1), lenght 1 meter
Cable glands Nylon M16x1.5
protection class IP65
refrigerants HFO Blends-HFC-HCFC-CFC

NOTE: not admitted to NH,, and hydrocarbons

j/

CH 32

G
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ShEIMS B EE

SNE RS EE AT LB I AT TOOWK 14551 1T &3

E{4TOOWK 145548 4%
¥E. 2 WTES 5/8” SAE - ®16 ODS
#}E: 2 FiREsk 1/2” NPT - 5/8” SAE
HE: 1 f#H(2%H) M12x20 UNI 5923 (*)
HE: 2 NCRWESE$HEES, 230VEE, EiEs
B 1 T R A £ TOOWP253,
BEEHIM20ZE FFu L B

HE: M20 x 1"1/8i& AL &5

(*) EEI77428 15-20 Nm

e\ RTREEFXGERS R RLERE (
Z0THE) -

EERT: EEFVERISHAEHAFXER, HE
EHEYSITHERIFRE, BXMANX, WAAFXH
TERMZAREEEV NG, FHRFTHE R R
o

i B TR

Qil circuit connections

External Qil separator managing

The additional oil separator can be managed by means of the
optional kit TOOWK1455,

Kit TOOWK1455 components

n.2
n.2
n.1
n.2
n.1

5/8” SAE - @16 ODS

Half Union joint 1/2"NPT - 5/8"SAE

Dowel (metric) M12x20 UNI 5923 (*)

NC Solenoid valve 5/8” braze joint, 230V Coil, Connector
Oil level switch TOOWP253 for solenoid valves managing,
M20 Plug with prism and gasket

M20 x 1”1/8 adapter

(*) Tightening Torque 15-20 Nm

= [he Electronic oil level regulator will be directly

connected to the solenoid valves coils (see diagram
below).

IMPORTANT: switch on the Qil level switch 5 sec before

compressor star-up and keep energized during compressor

operation. In this way the Oil level switch will check the oil level

inside the compressor before start-up and will open only the
appropriate solenoid valve.

Flare nut

n.1

f& 2 N.C
Valve 2 N.C

LR
Oil level monitoring

s e Y e Y e e Y e O s O o o

Valve 1 N.C

|
SeBSMERS AR

From external oil separator

EEE Wiring diagram
L L 4
N ?
; |
-1EE - - 4+ - = | = =
0/1 | &1 w2 |
-V VALVOLA 1 VALVOLA 2

|Eﬁ BLU

iR

ALIMENTZIONE

TOOWP253 (230V)
| - - — /1

.

X C I

TR2

ARANCIO
L EARE)

ROSA
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R4 ihi4 2D Air oil cooling

B 7Y [6] B% EEmmammmmmmaa Typical circuit

i E A B W B L R 4R LS LA i R o Piping arrangement must avoid oil drainage during
EHEH . MR AF IR TR FHEZREN stand still. The QOil cooler must be below or at the
L&, same compressor level,

K&iHEED Water oil cooling

Ba R [6] % Typical circuit

S HE A E IR LR E AL P R ERE & Piping arrangement must avoid oil drainage during
E4H, BAHB[HARTFHEFRELSEN stand still. The Oil cooler must be below or at the
e, same compressor level.
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CXEZHWBEET—NEBREERATHSHRS, IR
BERAIRELTRERES (RTX) . kREFZERIF4
FEeEIAT, MEF25% (XAFREB) « 50%. 75%.
100% % B RIS =,

BEEATEI= HBERANAEGRIN, ELBRE
YEIRFEFI TAEIREE,

Step capacity control

CX compressors are supplied with a partialisation system with
step capacity control, or stepless on request (see below). This
system allows 4 steps of capacity reduction, corresponding
to 25% (only for start up), 50%, 75%, 100% or the project
cooling capacity.

The capacity control is made through combinations of three
solenoid valves. The sequence of operation and the working
principle is hereby shown.

% DN

& SUCTION SIDE

= il
HIGH PRESSURE OIL
25% 50% 75%[ ;»EEJ-HEJ
SLIDE VALVE
q E %
HER
DISCHARGE SIDE
V3
V2
\%l
V3 va V1
5% O O O
50% O @ @
5% @ O @
e O O @
. FERAIRIERE FERA BT FE
Solenoid valve energized Solenoid valve de-energized

18
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To &R sE

B EAMERSENEY, CXESIATUEEAT
el (50~100% ) , Lbh4FE & M6 &t fn & [
(KEBTOOWK16033F iZCXO0 &5 ; =K
TOOWK16023F RZCX 5FICX9% 3 ) o
TRBEFBS ER ="M (V1. V27IV3) 5L,
WTFTRo

Stepless capacity control

CX compressors can be tumned into a stepless capacity control
regulation (50-100%), by simply using a specific Kit, containing
aplate and a gasket (code TOOWK1603 for compressors size
0 or TOOWK1602 for compressors size 5 and 9).

The stepless capacity control is made by using three solenoid
valves (V1,V2 and V3') as show below.

BIEH
HIGH PRESSURE OIL
L[ AR
| SLIDE VALVE
(50%]
| g W
Hepm
DISCHARGE SIDE
\l §§
V2
V3 E; é
AHIEE R v3 v2 v
L O

i (>50% - — <100%

|
|
| HEAN50%
|
| BB

B (<100% - - >50%

| I RTRO D

elefelel
0®00@0
ocooee

|
|
|
)
|
)
-

FERA R

Solenoid valve energized

“B B R A LSFYFTH /R K Al

PR R TR

Solenoid valve de-energized

“RRiEtEIZ281 - 27y

PR R (B T

Solenoid valve intermittent*

R Ak

Solenoid valve pulsing**

BR, EMPRBEZHBRTREMNITERME, EiUERTRKR B4R,

4

100% i

Start / Stop
| BE/ELE

10155 | >60s |
v 0@ ® O
w 0@ O O
s @0 O O

ONONO)
OO0
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N @) N
- o o o o @
e 8@ ® e @, @ .

o o o o

Capacity control solenoid valves location

BE 3 5 Wil AR il i 9 o B

CX.5-9

Assembly sequence of the coil

LB E R NEFF

S SR L

2 O O-ring (X))

z

=

ZE

%

O-ring (7))

O

1
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imfa RS
IMFEMAEE R T REMNREAG, BT,

BIMAREREBNEE, MARCERENETRF
X, TEEEEHENEMIFTEE,

§ T ERREMET, HHREMEIER, E
EYL IR B W IR 2E S T 1E BE Fp (T E 1 4E 1

HIRE
A N B EIR AR Y AR IS i R 2K IR L

i n#eg

OIL HEATER

0il crankcase heater

The crankcase heater is a standard component factory installed.
The position is shown here below.

Connect the oil heater to the appropriate power supply. The
heater is already thermally switched and doesn't require to be
interfaced with the compressor contactor.

s When the refrigerant circuit is off, in any season
of the year, the compressor must always be at a
temperature higher than any other component in the

circuit. The oil crankcase heater, with built-in
thermostat, must be always energized.

imnFAag
OIL HEATER
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6. RREE

@ FRFEMESBFEARERETTE

HNBEESF

SEEEFIMER N BRRT R o
CXEHNRINMBSERE ( TiEREBIFIE
EEFIRR ) BB AETHREET,
RERE, RE., BIBMBLHERSTUKRBEHES
@ oEAEH ESS EZ‘/ﬁF*g?? L b R AR AE
{35 PR35t BA Hh o T3 L ) 4R 4 L 2 3% B S R AR s
MELARBEITNEEEN, A THEDREHER
EfMEHEE, EREHENBISEEIHETSTEN

R AL IR (#RER ) Lo
@ BEE, NTTSBEESNRSER. A
LEZSENRER, BARKIPESHEFHIF

ERMRHEFEHE,

HIETEREF, RBRIEESSHKSRE

RIPFB R4

ERER AR A A ACIZE S,

EPWSEFR, S #EMEFHNRTEEZZFEARANTFMRA
B160% ( MRATS®RKIZITHIR ) o

EE/ZRRBRE, BANEM=fAEEMENNEE

EEARNFMRA B60%; EREMBHRTERER
INFMRA #935%

REZHFEME (BHEHE)
SEZNEWUE AR MBI R,

@ REEFNEE EWBEMFEEEMHER

FIFEITAL
SRR F PR R B E AR, SRR R & =
EEERE A B FEHART, EHEfhaR RS AR,
R4
PWSE3: S2AEFEE “FMB” ik, L, HAEMmH
FHREZEBERMNEA: BLHEEZERREF1M7,
W L2tHE B in F27N8, 1§ L3RR inF3F19,
BEWEREANSE, VRHEANMET0.58, AaF1#
(PWS#E# ) o
SDSE’.Z‘J] NFE/=ZREE, EREENBEATEE
T, B/=RVIHREEAREEF0.05sEAREET
0.20s,
WM BIA IR ER YR E, FiEREVIREAE
EERERVETFRIEMNRE, UESEMSENTIG®R
EE#RR,
i ERENEEREZLEITHORERK, HKED
HE, BrEEXEATREFIRE,

6. Electrical connections

Power and control wirings, can only be done by
@ properly trained personnel, having proper law-abiding

certification,

Electrical connections, either power or control, of the
CX compressor range, must be performed in strict conformity
to what specified in this paragraph.

Safety devices, labels, colours and cable sizes and
@ control devices in the electric box, must be

performed in strict observance with the local

regulations and standards.
Any other device or connection not foreseen on the service
instruction must be authorised in advance by Frascold on
written form. For managing the cooling capacity and the startup
timing of the motor windings, it is recommended to connect
the compressor to a highly capable microprocessor, brand and
model of which shall be approved by Frascold.

During operation, low suction temperature can cause
@ moisture condensate or frost, in turn causing short

circuits in the terminal box. It is compulsory to install

cable glands with protection grade IP65 or higher in
order to prevent air ingress in the terminal box.

Sizing of protections
Contactors must be chosen in AC3 category.
With PWS starting, each contactors must be sized for a minimal
current of at least 60% of MRA.
With Star/Delta starting, the line and delta contactors must be
sized for a minimum current of at least 60% of the MRA; the
star-center contactor shall be sized for 35% of the MRA.
Fuses must be of aM type (motor starter),
It is highly recommended to use magnetothermal switches of
primary brand,
It is recommended to check for voltage and
@ frequency on the compressor plate, and compare
them with the requirement of your installation.
Replace contactors and switches when the mean time
between failures has been reached, or at the recommended
interval specified by respective producers.
Power cables wiring
PWS starting: it is necessary that windings are rotating “in
phase”, besides, the respective terminals must be connected
to the same conductor; connect phase L1 to terminals 1 and
/7, phase L2 to terminals 2 and 8, and phase L3 to terminals
3and 9.
Itis recommended to interlock the two windings with a switching
time not lower than 0.5 seconds and not higher than 1 second
(for PWS connections).
SDS staring: For star/delta start, star connection must not
be enabled for longer than 1 second, followed by a star/delta
switching time not shorter than 0.05s and not longer than
0.20s.
The exact switching time must be selected on the field, by
choosing the time minimising the slow down of the rotors
during the switching, compatibly with the switching speed of
the contactors,
Note. the more time the compressor runs at star connection,
the higher is the discharge pressure, and more force will oppose
the rotor inertia.
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BEERT: YEESBVE(TILERPWSESDSHRAE
BAE), EBEERANEETH(25%) E D5-10F),
BEFVZEZERC L IHENERE, HFHERE
BSFXNEMEBRRATERZ,

©

o 25 3t

BEMKXCET #1T. MRFESFSRNRK, AR

SHFAFSETEHFVBHITET, AF7E1000Vac

B KB E T3 1T
VIZEEFBEEERER T ESEH 8 %%

@ BTN, MRAZEEES T EHVHIT

RingE

ik, E=f—RE S
FREEENE ZINT6OFRYRIP1ESR ( TOOEC45B ) o
WERA FELERNE, HEEZZHEIPTC, HF
HEFNHER B RS,

REEFEEANERE (BZLMH ) 258
PIRESEN, MALEEES,

EATIEE M4 (AT MmEtN ) , TIRHERPESE
INT69 FRYL® ( TOOEC45AD ) ; ZEMti&EHhrhi; FHi2
W TELUERARBEREN TIES HAER,
55 A 5FBUL0033 ( www.frascold.net ) L T ##
FrEEEMEL, HERBRETENEBESE,

B kESR, TAJINHEMNMMRIPEENEHEERAERE
i 0

o BHLPTCH#E®ME (1, 2)

o i (HER ) IREEMERIES (3, 4)

o M{IfER%=E (5, 6)

o IBHIESHEELRE (7, 8)

o HiREFFX (9, 10)

TR HEEBEEMEASEERTF L, JL
@ R FR IR 2 UG S i L PR Y AR 3P i o
= EFEEFF X

BEEMEEFXAREERSMAESE=ZM=ZEESX
£, AEEmELE (ERNBEHR) BFEA
(EMLERRBEBERT ) BB,

@ FEREEHIER EREFEAFX (FEH) ,

[ 75 ix L& 25 F AT RE < 4% /8 FF REBT, BTIAEIh
it 8 #25

RESZEIME,
HMMAREZIENRRE, MARCERENE
BERFR, FTEESEREVNEMITERE,

LR BEANERSESHEE. U=H
k. GESEHERT,

IMPORTANTE: when the compressor is switched on, whatever
s the staring method, PWS or SDS, it is mandatory to keep
the minimum step (25%) activated for at least 5-10 seconds.

Connect the compressor to the earth grounding identified by the
<+ mark and make sure that the grounding circuit impedence
is acceptable for the selected differential magnetic switch.

Operation of counter rotating windings, even for few
@ seconds, can damage the compressor beyond repair.
Isolation test

Isolation test has been factory performed. If it is necessary to
repeat it, charge the compressor with nitrogen or refrigerant
gas and test at a max voltage of 1000Vac.

Do never test insulation on the compressor with live
voltage and compressor under vacuum. Vacuum is
Protection devices

a good conductor !
The compressors are equipped as standard with an INT69
FRY® protection module (TOOEC45B).
The module is inside the terminal box, already wired to motor
PTC, terminal pins and discharge temperature probe.

As optional accessory, supplied loose, it's available the
protection INT69 FRYL®  (TOOEC45AD); in this module
diagnostic tools are implemented in order to record different
compressor working parameters and alarms.

Refer to bulletin FBULO033 (www.frascold. it) for all information
and wirings and to the electrical diagrams on next pages.

With this module, each protection device listed here below has
its dedicated connection port:

e Motor PTC thermistors (1, 2)

e (il (discharge) temperature sensor (3, 4)
e (il filter clogging sensor (7, 8)

e (il flow switch (9, 10)

@

High and low pressure switches

High and low pressure switches can be installed on the Tee
joints of the suction and discharge flanges, and connected in
series with the contactor coils (when electromechanical control
is used) or to the digital inputs (in case of microprocessor logic).

It is strictly forbidden to install pressure switches on
@ the shut off valves (when available) because those

plugs can be intercepted by the sliding vane and
therefore their function inhibited,
To inhibit a safety device can cause explosions,
damage to property, injuries or even death.

0Oil Crankcase Heater

Connect the oil heater to the appropriate power supply. The
heater is already thermally switched and doesn't require to be
interfaced with the compressor contactor.

Never apply live voltage to thermistor terminals.
Few volts are enough to burn the protection chain
of thermistors.
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Part Winding Start (standard setting)

BoRAR (FRERPER )

HBh R

Auxiliary Power Supply 230V

5230V
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Part Winding Start (optional Diagnose setting)
Auxiliary Power Supply 230V
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Part Winding Start auxiliary circuits 230V
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R SAR T Part Winding Start
=] 51 Legenda
CB EREV AL R CB  clectric board of the compressor
cC RS CC  condition conirol
CH R CH  oil crankcase heater
Cu BERRE CU  control unit
DR1 MREERIERY4BEEE (10 ~ 120%) ) DR1 ol flow control time delay relay (10 + 120 sec.)
DR2 PWSZERT&FEES (0.5 ~ 17} ) DR2  PWS time delay relay (0.5 + 1 sec.)
DR3 MREERREER%BEE (58)) DR3  oil flow control alarm time delay relay (5 sec.)
F1 226l B B R By 22 F1 control circuit fuse
F2 226l B B R By 22 F2  control circuit fuse
F3 EFENAREE 22 F3  compressor fuses
FCS ML AR E R R RS FCS  sensor for oil filter clogging
FS MmEI K FS ol flow switch
HP BEFX HP  high pressure switch
HT &= = i/ HER e HT  max oil temperature sensor
1-1/0 “IE/HT” FFK I-1/0  ON / OFF switch
LP1 “RIIERE” f5RAT LP1  “optional alarm” lamp
LP2 HARE” $ERAT LP2 ‘ol level alarm” lamp
LP {RIEFF % LP  Jow pressure switch
TR1 £ —/PWSEZhizfhss TR1  1st PWS start contactor
TR2 FZANPWSEhizEfhss TR2  2nd PWS start contactor
TR3 L 2 ) Ak 25 TR3  oil level control contactor
PT1 HHAFRP, —RE4A PT1  overload protection, 1st windind
PT2 HHAFRP, ZRGE4AE PT2  overload protection, 2nd winding
M ML M electric motor
MR HMES AL MR fault reset
oL MO X (AIEE ) OL ol level switch (optional accessory)
Vi BE IR 42 il BB 2 R V1 capacity conirol solenoid valve
V2 BE IR 42 il BB 2 R V2  capacity conirol solenoid valve
V3 BE IR 42 il BB 2 R V3  capacity conirol solenoid valve
V4 A B FR R V4 liquid line solenoid valve
V5 i i EB L R V5  oil injsction solenoid valve
V6 2257 2% FARA IR V6  economizer solenoid valve
@) O O @) O
T D AV2 AV1
T2 D 1 7
O O
2 8
@
i
3 9
@) @) O O O

BESE&EMiEFIR

REABENSESERETERAERINN TS
SHERZGANTERE K, ABRKTHENESE
R, BRREIPES (HEFRIFEFR ) HBRETE
£, T EER&ZEPEAMATHRERTF LR
RABLRS

PR EEBEEMEAgEBRF L, /L
REEER RS E R A RIPE,

KEZZETHREAERSSEERK, 52
BRI RIF TR BRI SR E S

Electrical box and terminal plate

The use in low evaporating temperatures and/or high ambient
humidity may produce water condensation inside the terminal
box. Installation of IP65 (or higher protection) cable glands is
mandatory in order to avoid the moisture to enter inside the
terminal box. The use of heating element in the terminal box
or contact grease on the terminals may become necessary.

Never apply live voltage to thermistor terminals. Few
@. volts are enough to burn the protection chain of

thermistors.

Risk of short circuit due to condensing water into the
terminal box.Do not remove or damage the pins
insulator supplied!
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A = A Start (standard setting)

A - A B3 (FRERIPER )

HBh R

FE230V Auxiliary Power Supply 230V
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A = A Start (optional Diagnose setting)

A - A B3 GERGRIPESR )

HBhR

Auxiliary Power Supply 230V

5230V
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A - A Start auxiliary circuits

Auxiliary Power Supply 230V

A - A BEhE
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H230V
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FTEC_027_04

A-A B3 A = A start
E 44l Legenda

CB EFGEN B LR CB  clectric board of the compressor
cC A g s CC  condition control

CH i AE NS CH ol crankcase heater

cu BEHEE CcU  control unit

DR1 MREEFIERBEE (10 ~ 120%)) DR1 ol flow control time delay relay (10 + 120 sec.)
DR2 Y/ AFERTEREEEE (0.5 ~ 1)) DR2  Y/D time delay relay (0.5 = 1 sec)
DR3 MREEFIREERS%BEEE (5%) DR3 ol flow control alarm time delay relay (5 sec.)
F1 2 I FE B R B 22 F1 control circuit fuse

F2 2 I FE B R B 22 F2 control circuit fuse

F3 EEHLARRE 22+ F3 compressor fuses **

FCS ATiRmBEEN RS FCS  sensor for oil filter clogging

FS MREF X FS  ofl flow switch

HP BEFX HP  high pressure switch

HT ==/ HER R R RS HT  max oil temperature sensor

1-1/0 /T TR I-1/0  ON / OFF switch

LP1 “RIIERE” $5RAT LP1  ‘“optional alarm” lamp

LP2 “ROIRE” f5RAT LP2  “oil level alarm” lamp

LP {RIEFF % LP  Jow pressure switch

TR FEEHEE TR main contator *

TR1 YE shEfles TR1 Y start contactor

TR2 A B EhiEfh S TR2 A start contactor

TR3 i Ar ¥ A 25 TR3 ol level control contactor

PT TR PT  overload protection

M B M electric motor

MR [ d=a=Kiva MR fault reset

oL MO (ATIEEE ) OL ol level switch (optional accessory)
Vi 25% fE E 1= Fl B #E 1R v1 25% capacity control solenoid valve
V2 50%f¢ = 1= Hll B 7 1R V2  50% capacity control solenoid valve
V3 75%fE E 1= Hl B R 1R V3 75% capacity control solenoid valve
V4 A FE V4 liguid line solenoid valve

V5 i i EB L AR V5  oil injection solenoid valve

V6 2235 25 FL R 1R V6  economizer solenoid valve
*JEMIERThE > 0.56 x RATIEMA *Contactor power > 0.56 x maximum power input

**GLEMEMR LA E = 1.3 xLRA ( REZHH 558 )

RERBEM/ISHERETHERT
E7Ko 7'315_%7}@}]&)\1&‘%’“%]
,Zvﬁ;czélP65 (NESHRIFER) WEER
E?&%‘%AEFE%JJH*“E#‘JZTJ&&?J:‘%HE

BELENFERE

WEeEE
Fllsﬁ'a:;c

?ﬁﬁﬂ:ﬂiﬂao

VB REBEEMEAGEERF L, JL
REER RS A R BRI RIP o

KRG E PR BELE T
V177 B B IR AL By 48 S fk |

ok A B
ﬁbzc—r

HESER,

** Fuses capacity GL type = 1.3 x LRA (see name plate of compressor)

O O O O O

AV2 AV1
T2D - 7
2@

e o

The use in low evaporating temperatures and/or high ambient
humidity may produce water condensation inside the terminal
box. Installation of IP65 (or higher protection) cable glands is
mandatory in order to avoid the moisture to enter inside the
terminal box. The use of heating element in the terminal box
or contact grease on the terminals may become necessary.

- Never apply live voltage to thermistor terminals. Few
volts are enough to burn the protection chain of
thermistors.

Risk of short circuit due to condensing water into the
terminal box. Do not remove the insulators supplied !
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SOFT Starter / Inverter Starting

KBz /IR R BN

HiBhE

Auxiliary Power Supply 230V

5230V
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SOFT Starter / Inverter Starting
(optional Diagnose setting)
Auxiliary Power Supply 230V

~

5230V
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SOFT Starter / Inverter Starting

WashE/LRABE R

HBh R

Auxiliary Power Supply 230V

5230V
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RIEEER/ IR R B

SOFT Starter / Inverter Starting

)

Legenda

CB ERVBIELIR

CB electric board of the compressor

CC EH &

CC  condition control

CH iH A N 2R

CH ol crankcase heater

CU EHRE

CU  control unit

DR1 MREESIERYKEEE (10 - 120%) ) DR1 ol flow control time delay relay (10 + 120 sec.)
DR3 MM EE IR E LTS (57)) DR3  oil flow control alarm time delay relay (5 sec.)
F1 26l B B R B 22 F1 control circuit fuse

F2 26l B B R B 22 F2  control circuit fuse

F3 EBIIRK 22 F3 compressor fuses

FCS Rim e EN RS FCS  sensor for ofl filter clogging

FS MREFX FS ol flow switch

HP BEFX HP  high pressure switch

HT =il R SR HT  max oil temperature sensor

1-1/0 “IE/BTT R 1-1/0  ON / OFF switch

LP1 “RIERE” f5RAT LP1  ‘optional alarm” lamp

LP2 “SHALIRE” $ERAT LP2 ‘ol level alarm’” lamp

LP REFX LP  Jow pressure switch

TR FiEfhes TR main contactor

TR3 MR Fl B A 2 TR3 ol level control contactor

SS Washa/LImes SS  Soft starter / Inverter

M FEHL M electric motor

MR HESA MR fault reset

oL MALFFE ( ATIERLE ) OL ol level switch (optional accessory)
Vi BE 1 ¥5 i FE 7 1) Vi capacity control solenoid valve
V2 BE 1 ¥5 i FE 7 1) V2  capacity control solenoid valve
V3 BE 1 ¥5 i FE 7 1) V3  capacity control solenoid valve
V4 AR B R AR V4 liquid line solenoid valve

V5 i i FE A R V5 ol injection solenoid valve

V6 TR BRI V6  economizer solenoid valve

RS EMinFiR

RERBEM/ISHEEETHERATRSSHE
BREGNTERE K, ABEKSHNELZEN,

WMEIKIPES (HEFRIFER ) WERETHE,

AREEEREZEREANATHIERF LRK
i BE o

N VG EEERMAREEERT L,
KB B DUE S A B e PR RO 1R P 4

N, KEBEZSTHRETRESSBBESER,
@ B BBREHR IR R MRS R A5

O O O O O
ne “me0) (O,
o “mmm(@) (O,

%
©
—® O

©) ®) ©) ©)

O

Electrical box and terminal plate

The use in low evaporating temperatures and/or high ambient
humidity may produce water condensation inside the terminal
box. Installation of IP65 (or higher protection) cable glands is
mandatory in order to avoid the moisture to enter inside the
terminal box. The use of heating element in the terminal box
or contact grease on the terminals may become necessary.

7~ Ncver apply live voltage to thermistor terminals. Few
volts are enough to burn the protection chain of

thermistors.
e~ Risk of short circuit due to condensing water into the
@ terminal box.Do not remove or damage the pins
insulator supplied!
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7. iEs

MREEENRFLEENES, WARARFELS

B RLFRARS, BRIEERITEHNLE,

BEEMBEHABE30bar, KEMHEHAB T

20.5bar,

RIBEN378 - 2B E kK, XMERBILHITRIFHNRKIE

ATHTHREMNK, »mEREEREERNZEE

HZHNMEMNETEASR (OFN) FLITiZilK,
FHEFBEFARREE, mXSEFHFEM

@ HFCsE—IEF ., tHROFNSHFCs#Ef,

MARBEMIKRS, ML BEHEWHFHET
Ao, MBAYSETESSEHFCsSMERMME.

b {EAHFCsit Tt imMIKX, EAHFCs

HEZ

4 7 & B A3 B == A AR E SR AT AR A
MREBRNLTFRIEAT, EEHESEXS.
ERREBHENRE, UEERHEIEH 2L FE KN
=, EEITAMEEILR, RETHREERER,
FFARIE [ 8% B 25 £ 1

BIEREEES—/REAL, BEZINRESTR,
RIEEN378-2, SKMREEZ, EDiXF270Pax4
=/ME,
EIRBVGEEAABE—FHNEXEZTER, Hh
SEITmMFEITMH, HESESTEIR20K, MRER
REEEMHEBIRZEMENEZE, IRBEESR
517, EEHBE=EEBES20K,

LEFZREILEZETH, EZERANELIRETHES
EH£20%, &N, HESHETERF, IKREEN
HAFERESEELMIR,

—EHSF S (WR134a) EEETS
POEHEARIFHEAM, MNRiM5R134a

BohEa, NTHTABXHES,
EREESRET, FRIETEHN, X

B0 TR E R SIRNE AT REXT R B E
FEMRA A FEERRIE, 5B
[ A% S -8

HEMFEE,
FIFERERE, MIAESROABERE, FBMIR
HRRE DA E RS HB[OBENF TR EZFH

REM,
VIMEEAIS O EREE,

7. Commissioning

If your testing procedure includes a pressure test for the
refrigeration circuit, itis compulsory to keep the shut off valves
close, unless the pressure test is performed with pressures
not exceeding 30,0 Bar on the high side and 20,5 Bar on
the low side.

The leak test, can be performed at the max allowable pressures
recall on the compressor plate according to EN378-2
requirements. The test must be performed with oxigen-free
nitrogen (OFN), the bottle must be equipped with pressure
reducer and safety valve.

It is forbidden to test for leakage by using HFCs.
HFCs refrigerants are not tracing gases. Releasing

HFCs into the atmosphere is a felony. In case OFN
comes in contact with HFCs, it cannot be released into the
atmosphere any longer, but it must be recovered and carried
to thermodistruction, with the same regulations for handling
HFCs disposing cylinders.

Evacuation

Refrigerant circuit evacuation must be performed with strict
observance of the good practice in force.

Specifically, if the circuit is still under pressure, release nitrogen
down to atmospheric pressure.

Connect a sufficient number of hoses, so to reach efficiently
any point of the refrigerant circuit, having previously opened
all of the shut off valves and eventually having engaged all
solenoid valve intercepting any part of the circuit remaining
otherwise closed.

Connect all hoses to a single manifold, in turn connected to a
double-stage vacuum pump.

Perform a very deep vacuum, reaching at least the minimum
value of 2/0Pa according to EN378-2.

Frascold recommends to reach a maximum vacuum level no
more than half than that, for a time not shorter than the time
the heater takes to warm the oil at a temperature 20K higher
than room temperature. If the vacuum pump reaches the
desired vacuum level in a shorter time, keep it running until
the oil temperature is 20K higher than room.

When the pump is stop, the vacuum level shall not change for
more than +20% of the level when pump is running. If that's
not the case, repeat the evacuation procedure, or check the
whole refrigerant circuit for leakages.

Some refrigerant gases, like R134a, have a great
@ miscibility with POE ol already at room temperature.
In case the oil came in accidental contact with
R134a, it may not be possible to reach vacuum any
longer.
It is strictly forbidden to switch the compressor on
when it is under deep vacuum. Any electrical
maneuver in this condition may cause unreversible
damage to the stator of the electric motor and cause

de-esterification or hydrolisis of the lubricant.

Refrigerant charge.

De-energize all solenoid valves.

Disconnect all hoses of the vacuum pump and connect the
hoses of the manifold gauges, one to the low side and one on
the high side between condenser and thermostatic expansion
valve.
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Never connect the manifold gauge on the discharge.

Charge liquid refrigerant, coming exclusively from a sealed
cylinder, still with the proper warranty seal untouched, only in
the liquid refrigerant pipeline, possibly into the liquid receiver.
If the evaporator is of flooded type, liquid can be transferred
into it as well,

Never charge liquid refrigerant in the suction line. If
@ it happened for any reason, please reclaim all

refrigerant into empty canisters with a reclaiming untt,
suitable for the case. If the refrigerant is zeotropic,
it cannot be used any longer, and must be carried
to thermodistruction and treated as dangerous
special waste.

When liquid refrigerant stops flowing into the liquid receiver,
close the shut off valves of the manifold gauge or the hose
valve, and charge vapour into the rest of the refrigerant circutt,
including the compressor.

During all of the charge procedure, keep the oil heater ON
and keep an eye on the oll sight glass, so that it doesn't
change colour, density, shape and it doesn't start foaming. If
that happens, it probably means that it came in contact with
liquid refrigerant, and in this case the whole procedure must
be repeated from scratch.

At this point the charge is completed to allow the compressor
to be started up.

Use the manometer on board the unit or the gauges on the
manifold, to make sure the compressor was connected with
the right phase sequence. If at start-up, the suction pressure
does not reduce within 1 second, act quickly and disconnect
the power from the main switch or the magnetic switch (if two,
from both at the same time).

©

Do not press OFF button of the microprocessor
regulation: there may be delays from cut out, long
enough to damage the compressor.

Check the rotation of the magnetic field: look at
the wiring diagram and use of a phase sequence
analyser.

Make sure you have the appropriate training and
certification to do it. Don't just switch the wires without
pondering heavily on what you are doing.

©

End of commissioning

Go on charging as per your normal procedure, until reaching
the desired refrigerant charge, by adding refrigerant in small
quantities, while making sure the discharge temperature is
around 30K over the condensing temperature. Wait 1 minute
every 5 minute of charging, for allowing stabilisation of the
operating conditions.

Keep the oil level under strict control. If the oil level drops
below the lower sight glass, it may be necessary to add more,
mainly when the refrigerant circuit is long or with a high number
of syphons and P-curves. In this case, stop the compressor,
close the shut off valves, relciam some of the refrigerant in
the compressor, and pour oil into the dedicated hole. At the of
refilling, seal the plug, evacuate the compressor and reopen
the shut off valves.
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Do not add oil up in any other part of the refrigerant circuit,
exception made for oil separators (either built-in or remote, if
installed).

Should the refiling procedure be repeated more and more
times, there may be an obstruction or a syphon not properly
sized,

©
©

Make all measurements and archive them into the machine
loghook. The measurements shall at least include;

e Liquid temperature
e Suction temperature
o Air temperature

« Evaporating pressure
» (Condensing pressure

Beware: this is a very dangerous condition, because
oil can return at any time, unexpectedly, and in any
amount, and can cause an immediate, violent and
unrepairable compressore seizure.

The charge is complete when subcooling reaches
the value forecasted at design time.

Don'tjudge the refrigerant charge by the liquid sight
glass. It may mislead you!

Discharge temperature

QOil temperature

Current on the three phases
« \oltage on thre three phases
Maximum cycling rate :
Advised minimum running time:

6 starts per hour
5 minutes

Print or fill the parameter list of the microprocessor and keep
it together with the measurements above into the logbook.
Al of these data can be transmitted to Frascold for knowledge,
and used in order to have advising, problem solving and
assistance during the whole compressore life, or even being
able to obtain longer warranty terms.

Contact our After Sales for more information on the subject.

Troubleshooting

Itis impossible to forecast all possible conditions and exclude
all causes of a future malfunction, but it is nevertheless possible
to help the user preventing some of the most frequent causes
of fault or malfunction, e.q.:

«  Correct positioning of the thermostatic valve sensing bulb. It
must be frequently controlled and tightened. For no reason
it can be located after the suction superheater, if any at all,
but just only after the evaporator.

e The suction superheat must always be controlled within
the acceptable range, at any operating condition, season
or heat load. It shall never be lower than 3K or higher
than 20K.

« Refrigerant must always be void of any flash gas, at any
operating condition, season or heat load. If an economiser
is installed, the sight glass must be located just before the
economiser inlet port.
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o Qilcrankcase heater must always be ON. The compressor
start-up signal must always be interlocked with the ol

thermostat.

For long out-of-order periods, it is allowed to switch OFF
the crankcase heater; in such a case, it is racommanded
to close the compressor’s valves in order to prevent the
liquid refrigerant migration into the casing or into the oil

separator.

e The pump-down procedure increases the counter-rotation
time at compressor shut-down. The counter-rotation
makes flowing back the superheated gas into the suction
pipeline; this is causing the reset of the pump-down

pressure switch. It is therefore not recommended.

o Compressor must always be warmer than any other part
of the refrigerant circuit, even if the circuit is switched off

for seasonal stop.

* Incase the thermal load at the evaporator changes greatly
during the operating time, it is recommended to install a

liquid separator in the liquid line after the condenser.

e Inorder to ease the troubleshooting and fault analysis, it
is necessary that any refrigerant circuit is provided with
sufficient and proper instrumentation, e.g. manometers,
thermometers, probes, transducers, etc. readily accessible.

»  (Checking the oil filter cleaning. If during the first 100 hours
of operation the compressor fails to reach 100% of its
capacity, it can be caused by clogging of the oil filter which

generates a high pressure drop.

o (il filter clogging alarm. For compressors equipped with
the oil filter clogging sensor (optional), an alarm signal

worns that the oil pressure is too low.
Check the filter cleaning.

e Qilflow alarm. For compressors equipped with the oil flow
switch (optional), an alarm signal worns that the oil flow is

insufficient. Check the filter cleaning.

Contact the After Sales service for any further information.
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8. Operation and maintenance

Most common maintenance operations and the associated
frequency are hereby following described:

 (Qilfilter clogging check (see chapter 7)
after first 100 hours

after first 100 hours
and every 10000 hours

Drier filter change

e (Operating temperatures and pressures, to be compared
with the reported values of compressor's logbook during

the commissioning monthly
o Qillevel and temperature monthly

o Safety and control devices (pressure switches, safety
switches, solenoids) three-monthly

e (Check valve three-monthly

Electric power and control connections: bolts tightening
and visual inspection of the status of cables insulation.
monthly

o Compressor fixing to the supporting frame, valve bolts,
flanges bolts and body bolts. three-monthly

e Refrigerant charge yearly
e (il quality check every 5000 hours
or yearly

QOil changing is not normally necessary for chiller and
package unit with oil filter-driers. The replacement is
necessary in case of lack in its properties found with
the oil analysis. Oil changing is surely necessary after a
motor burn out,

o (heck for leakages periods set by law

e Qilfilter clogging check (see chapter 7)
every 5000 hours
or yearly

In case of doubts on the compressor operation, please contact
the After Sales Service of Frascold, being careful about
gathering all technical data preliminarly.
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9. Decommissioning

o« For decommissioning the compressor, it is necessary

to be in possession of all the necessary authorisation

for operation on refrigerant circuit and high-power

electrical circuits, Make sure the personnel is properly
trained and qualified for the respective technical activities.
Close the compressor shut off valves and tighten the counter-
nut. While keeping the ol heater ON, remove the fuses or open
the the magnetic switch. Connect the compressor to a suitable
reclaim unit for reclaiming and segregating the refrigerant
contained inside of t.
Once a mere vacuum is obtained, pressurize with nitrogen at a
pressure slightly above the atmospheric one.

Connect the oil drain valve to a pipe, previously inserted into a
proper canister, suitable for containing and sealing exhausted
lubricants, and having the appropriate warning signs and danger
icons on the outside.

The canister content volume must be at least 30%-50% larger
than the volume of oil contained into the compressor, because the
POE oil will start to foam as soon as exposed to a lower pressure.
Once the oil is completely drained, switch the heater OFF and
close the drain tap valve.

~ [he cylinder containing the exhaust refrigerant gas and
the exhausted POI oil must be transported to a plant,
capable of correctly dispose of them.

s 1hose two fluids are to be considered special and
dangerous, by the present Law in force, and as such
they must be treated.

Disconnect the electric terminals. Do never, for any
reason, disassemble the terminal plate, in order to avoid pollutant
gases or vapours to leave the casing.

Disconnect the compressor from the refrigerant circuit, leaving
the receptacles and flanges with the circuit. If the compressor
doesn’t possess one or both shut off valves, close the cavities
with blind flanges or suitable mean to hermetically seal the
discharge and suction.

Lift the compressor as explained in chapter 1 and return it to
Frascold for disassembly.
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Report certificate

All compressors CX series, have the following specifications:

1. Design pressure

suction side maximum allowable standstill pressure, indicated
in the compressor label: 20,5 bar ( for all refrigerants )
Discharge side maximum allowable pressure, indicated in the
compressor label : 30 bar ( for all refrigerants )

2. Design temperature

Maximum allowable discharge temperature ; 120°C
(for all refrigerants )

3. Hydraulic test

The above mentioned compressors meet the following
requirements :

Low pressure side enclosure is able to withstand, without
rupture an hydraulic test with 61,5 bar pressure - at least 3
times the specified max allowable standstill pressure indicated
in the compressor label.

High pressure side enclosure is able to withstand, without
rupture an hydraulic test with 90 bar pressure - at least 3 times
the max allowable pressure indicated in the compressor label.
This testis made at least once a year on two samples for each
model range.

4. Pneumatic test pressure
The above mentioned compressors have been tested at 33 bar

5. Leak test

Leak test done in ling with a mixture of dry air and helium with
a pressure of 1,1 times the maximum allowable pressure
indicated on the compressor label 30 X 1.1= 33 bar

6. Housing Material

The housing material is cast iron type G25.
All body discharge side is cast iron type GS600
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Information

The Declaration of Incorporation according to
Machines Directive 2006/42 EC are available
on web site www.frascold. it

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