SEMI-HERMETIC RECIPROCATING
COMPRESSORS

Installations and start-up instructions
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1] INFORMATION

EREMERERENB, ATEHEERRRZEMS Before assembling and using the compressor, please read
MY EENEERG, BFEEELFER, B4, carefully these instructions. This will avoid improper use
S (7 g s g o i 4 B = En ¥ - and incorrect assembly of the compressor that can result
TS ARG F M R RS ERAAE, f£IE in serious or fatal injury. Observe the safety guidelines

WM REHE—BEEREER, HETELLFH contained in these instructions. These instructions must

HIMTEEK, always accompany the compressor from the manufacturer
to the end-user.

REeREIRA Identification of safety instructions

RO — R S BT
R

General warning or cautionary measure to be
observed. Serious hazard.

Electrocution hazard

Burn injury hazard

Forbidden maneuver or action

HIHRIESESD

@®O b
@®O b
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1. UNPACKING AND HANDLING

When the compressor reaches your warehouse, inspect
the packing for any visible damage and make sure it is in
good condition. In the event you detect any damage, please
contact your forwarder immediately, send a registered letter
to the shipping company claiming the suffered damage, a
copy of which should be sent to Frascold. Next, check the
contents of the packing against the packing list. Contact
Frascold or the local distributor/agent immediately if any
item is missing.

In order to prevent penetration of moisture, air, or
impurities; the compressor has been charged with nitrogen
before shipment from our warehouse. The compressor has

been charged with about 1bar /14.5 PSl to nitrogen.

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.

B4 - oil level

Valves - bolt tightening torque

M8 M0 M2 M16

M8 M0 M2 M16

Bolt dimensions

Ibf.ft 23.6 355 472 826

Tightening torque Ibfft 236 355 472 826

Nm 32 48 64 12

Nm 32 48 64 12

ATENERENTEMIE,

174 3/4

A\

0.5-1bar

OFN( )

N\

CFCs

Pag. 4

Never depressurize the compressor completely, and keep it

under nitrogen pressure for as long as possible, even during
the assembly. Verify that the oil level is between 1/4 and
3/4 of the sight glass.

A\

The compressors are delivered with a holding charge
anitrogen of 0.5-1bar above atmospheric pressure
to avoid moisture contamination. Incorrect andling
may cause injury to eyes and skin. Wear safety
googles. Do not open the connections before the
pressure has been totally released.

Never charge the compressor with anything else
than OFN (oxygen-free nitrogen). Klever use
oxygen or hydrocarbons that are flammable or
explosive. Failure to comply may result in the risk
of explosion, injury, or death. Bo not pressurize
with CFCs either, as this may be prohibited by law

in your country.

A\
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2006/42/CE

HFCS

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

Each chain should be capable to bear a weight of at least
twice the weight of the compressor. If steel chains or ropes
are not available, textile ropes can be used, provided each
is capable to bear a weight at least four times the weight of
the compressor. Chains, textile, and steel ropes must have
shackles (with closed ends). If shackles are not available,
then the ropes must pass under the motor.

valves, oil capillaries, oil heaters, temperature sensors,
power terminals, etc., to prevent any possible damage.

C Make sure that the steel chain does not touch the solenoid

C Do not attempt to use a rope without knowing its loading

capacity. Compressors are heavy machines that may cause
injury or death in the event of an accidental fall.

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

2. SAFETY

Frascold’s compressors are built for and destined to
machines or partly completed machines, according to

the EC Machine Directive 2006/42/CE and following
applicable legislation. They may be put in operation only
if the corresponding provisions have been followed. The
Manufacturer Declaration, which can be downloaded from
Frascold’s website, declares that semi-hermetic compressors
are safe, wherever and whenever these safety instructions
and the user manual is strictly followed.

f} This manual shall always accompany the compressor

to which it was supplied with, and it is compulsory

to integrally incorporate these instructions into
the user manual of the machines into which the compressor
is incorporated, together with the ﬁrinciple schemes and
wiring diagrams. Any operation on the compressor and the
refrigeration system shall be carried out only by personnel
whoias been properly trained and instructed. K|and|in of
brazing equipment and H FCs refrigerants are regu|ate§by
law and shall only be carried out by personnel in possession
with proper personal certification and in Ful? psycho-
pl'?/sical capability. The qualification and knowledge of the
refrigeration personnel must comply with the requirements
in force in your country. Particular emphasis has been

Pag. 5
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120°C

0.5-2

HFC- HCFC

30 bar / 435 PSI
20.5 bar / 297 PSI

FSS3

-30°C ~+70°C/
-22°F ~ +158°F

-30°C ~ +60°C /-22°F ~ +140°F

(

)

placed on the users’ safety which, together with sustainable
development, energy efficiency, and environmental
awareness, form Frascold’s Corporate Social Responsibility.

Residual hazards

It is not possible to completely eliminate all hazards
connected to the operation of the compressor.
It is, therefore, necessary that all maneuvers or
maintenance is carried on by expert, authorized
and aware personnel, who shall observe all
conqerning_safgety measures pertaining to the
specific application.

N\

The discharge tube may reach 120°C and therefore
cause skin burns. It is recommended to display the
aEpropriate markings to avoid accidental contact.
The compressor is under pressure (0.5-2 bar above
atmospheric pressure); incorrect handling may
causeinjuries; wear safety devices, and do not open
connections before pressure has been released.

®

3. APPLICATION RANGES

HFC- HCFC

Authorised refrigerants

30 bar /435 PSI max on high side

Pressure ranges 20.5 bar / 297 PSI max on low side

See selection program Frascold

Ozt i FSS3, downloadable from website

-30°Cto +70°C/
-22°F to +158°F

Ambient temperature operation
range

-30°C to +60°C/ -22°F to +140°F

Warehouse temperature range T
P g (avoid moisture formation)

E4EN BHaES Oil table:
R | Refrig. EZEHL | Compr. 4588 / code R / viscosity FKE [ type
A-B-D-F-Q-S
- TOOACD32 32 ¢St POE
HFC + R22 MR EAEH | two stage
V-Z-W TOOACD68 68 cSt POE
A-B-D-F-Q-S TOOFR32 32 ¢St MIN
R22
(RFER M on V-Z-W TOOFR68 68 cSt MIN
request)
WRIELEHL / two stage TOOPX4542 46 cSt AB

FAGEZAMIEMEMAE, SEARE
RIEDSFIFEEH, WIRELEKRSETEH
BiEiFEFTEC 26.01

HHEHEN ESE

Pag. 6

Ar{?/ other use outside the above ranges, or with
different reFriEerants and lubricants, must be
authorized in advance by Frascold in written form.

More information available on FTEC 26.01

FTEC032_24_00_CN



—

EHENAEREEEENRITATRZES
MEENESMINEN N HEMTRE,

www.frascold.net

The usage at higher pressures than hereby specified
is a risk for health and safety and may cause death
orinjuries and damage to properties. Usage at lower
evaporating pressures than atmospheric may cause
air and moisture to enter the refrigeration circuit,
in the event it is not air-tight.

VAN

4. MOUNTING

For handling, please refer to chapter 1. Semi-hermetic
compressors must be installed horizontally. In case of marine
application, please contact Frascold.

N\

The compressors are not suitable for installation
in chemically aggressive, bacteriologically
contaminated, radiologically active, or potentially
explosive environments or atmospheres, unless
specifically authorized by Frascold in written form.

he 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. In case of outdoor installation, use
suitable covers to protect the compressors from the
elements. Thermal insulation of the compressors
cold parts is recommended to avoid ice formation
during operation.

Transport
Transport the compressor screwed on a pallet or lifted by

using the eyebolts. (see pag.5)

Installation

Compressors must always be solidly fixed to a frame, suitable
to withstand static and dynamic forces originated by the
compressor. During start-up, the compressor can originate
a high counter-torque, especially when started with a direct
on-line connection. For this reason, and in order to prevent
small vibrations and reduce the noise transmitted through
the frame, it is advisable to use the rubber vibration dampers
supplied with the compressor.

Compressors cannot be installed on other supports
not slpeciﬁcally designed to withstand the weight and
acceleration originated by the compressors.

If the compressor is mounted on vibration dampers, the nut
tightening is concluded when the recommended torque is
reached or when the antivibration mounting thickness has
been slightly reduced by the bolt traction.

Pag.7



EZEH

Compressor

RN FE e 25 1R AT

Vibration dampers code

BH1ZE [mm]

Diameter [mm]

B[] | EEER i
Height [mm] Fixing Shore +/-5

A-B-D

TOOSSAT1

30

30 M8 45

F-Q

TOOSSA15

40

40 M8 45

S

TOOSSA3

50

50 M10 55

TOOSSA4

50

30 M10 55

TOOSSA9

50

40 M10 55

A%
yA
w

TOOSSAS

50

40 M10 73

41184

N\

/1292° F

A\

4.2 Gjk {7 KRIWAN INT69® Diagnose

INTE9 Diagnose

PTC

Pag. 8

25

700

KRIWAN

4.1 Brazing

The compressor is under pressure; incorrect handling
A may cause injuries, wear safety devices, and do not

open connections before pressure has been released.

Always avoid the entry of air into the compressor.

The pipe connections are designed for standard tubes in
millimeters or inches. Use solder connections. According
to the size of the valve, the tube can be fitted in different
internal positions. Do not overheat the valves. Cool them
during and after brazing, guaranteeing a maximum brazing
temperature of 700°C /1292 °F. Use clean and dry
tubes and components that are delivered with air-tight
seals. When brazing the pipes, make sure that they do not
generate tensions on the discharge and suction shut-off
valve. When the pipe is completed (if rigid), the shut-off
valve must remain in the correct position on the compressor
without mounting screws on. Once assembled, protect the
welded parts and the assembly screws of the shut-off valve
with appropriate paint.

A filter drier should be mandatorily installed on the
liquid line, and it is advisable to install a molecular
sieve with a 25-micron mesh or less on the suction
line.

4.2 Motor protection KRIWAN INT69® Diagnose

The INT69 Diagnose motor protector is an upgraded
version of the proven KRIWAN compressor protection
units with an additional input for a discharge gas sensor. Its
additional flexible-response protective functions can extend
the service life of a cooling system. The comprehensive
diagnostics and data storage functions help to identify the
causes of possible malfunctions quickly and reliably. The
temperature monitoring of the motor is done with two
evaluation methods:

« Static: If the temperature increases slowly in the motor
winding, the motor is switched off immediately when the
rated nominal response temperatures of the built-in PTC

FTEC032_24_00_CN



PTC

PTC

INT69 Diagnose
.

4.21. FAREH
e E
RVFRIIMEIRE
i FE ) &8 [o] B%

ey

- fRRERHE
- '%\ Bﬂﬁ

- BRAR, BB
-84

SR

-BUBE, Dk
5

s

- BREE, HESIERIE
- PTC SR I RS
- Bk IERA

- AR
- SIER
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- AC50/60Hz 115-230V
+10% 3VA

-30°C++70°C/-22°F = +158°F

PTC, 4 #& DIN
44081/082

17 BB
<1.8kQ

45kQ +20%
275kQ +20%

1min +20%

S5min +20%

10min +20%

EEER <300
20-90Hz,200-460V +10%
>30 A 2k

5min +20%

sensors are reached.

« Dynamic: If the temperature increases unusually quickly in
the motor winding, the motor is switched off immediately,
even if the temperature is still far below the rated nominal
response temperatures of the built-in PTC sensors; this
prevents damage to the motor.

The temperature monitoring of the discharge gas sensors
uses a static evaluation process.

The following other errors result in a motor shut-down:

« Short circuit at the PTC inputs

« Contactor chatter (switching frequency limitation).

The motor is restarted with a restart delay after it has cooled
down or the error has been repaired.

The INT69 Diagnose module automatically saves the
operational data (last 7 days) and error data (last 20 events)
in a non-volatile memory. This data can be retrieved ona PC
as needed and analyzed for diagnosis.

M5 A-Q
( S M6)
Terminal connection M5 for compressors A-Q to be connected to
the faston of the device (for S compressors is M6)

M8 V-W

Terminal connection M8 for compressors V-W
to be connected to the faston of the device

4.2-1. Technical data

- AC50/60Hz 115-230V

Supply voltage
AT +10% 3VA

-30°C ++70°C/-22°F + +158°F

Permitted ambient temperature

Temperature measuring circuits

- Type PTC, according to DIN
44081/082
- Number of sensors 1-7in series
- Rtotal @25°C <1.8kQ .
- Rtrip, static 4.5k0+20%
- Rreset 2.75kQ +20%
Reset delay
- Ripping, motor winding:
staEiF:: & & 1min £20%
dynamic S5min #20%
- Tripping, discharge gas sensor 10n'1in +20%
- Short circuit monitoring system PTC Typically <30Q2 .
- Operating recognition motor 20'9_0H1‘: 20'0'460\/1'104
- Switch-off contactor chatter >2 switchingsin 30's
S5min £20%

- Reset delay

Pag. 9



SkFEES

L4348 90/10 Max AC240V25AC300 52X
Min.>AC/DC 24V,>20mA £z 7]\
- Ml & HBEAFXRER
CAE KRIWAN 5
- RIPE R
EN 60529 IPOO
- EMR PA66/PAG6, 1438 fE L IE TR £F
#iEs
=B 200g
R RIE EN61000-6-2/
EN61000-6-3/
EN61010-1
4.2-2
3/N/PE AC 50/60Hz 400V
PE_o . UsBi#E#E
SB conn. _|
F4
| > ki |
LINT1]2 \12\14\11}J
s e
o L'<) E—
® oo
® HEE
£ i
S s
3 B
BRERNEBEEDiagnose EEHEH
B TEBER, EREFERLT, REERE
Diagnose XEXESZ—AERN LM, BEME
=
4.2-3
- USB , TOOECS7,  app INTelligence

- Dp-Modbus Gateway, TOOECS9,

Modbus
- Modbus LAN Gateway
Dp-Modbus Gateway
LAN

INTEO
Modbus LAN Gateway ,

4.3 KRIWAN INT69® TML Diagnose

INT69 Diagnose

INT TML Diagnose

INT6S TML Diagnose

V,Z,W

LED

Pag. 10

INT250FR

Relay

- AgNi 90/10 Max. AC 240V 2.5A C300
Min.>AC/DC 24V, >20mA

- Mechanical service life Approx. 1million switching cycles

KRIWAN interface

- Interface
- Protection class acc. to

EN 60529 IPOO
- Housing material
PA66/PAG, glass fiber
reinforced
- Weight 200g

EN61000-6-2/
EN61000-6-3/
EN61010-1

- Test according to

4.2-2 Wiring diagram

Legenda schemi elettrici -

Wiring diagrams key

F1-F3 compressor fuses
F4 auxiliary fuse
K1 compressor contactor
M compressor electrical motor
L1-L2 voltage control
PTC PTC motor PTC connection
L-N power supply

12 discharge sensor connection

(before connecting remove the installed resistance)

1-2 ( )

Each compressor has a Diagnose device associated
with the Factoréthrough barcodes. In case you need
to mount a Diagnose device from another
compressor, please warn Frascold.

4.2-3 Stored data access

There are several ways to read the stored data:

- Using a USB adapter, TOOECS57, connected to
mobile using the app INTelligence

- Dp-Modbus Gateway, with code TOOECS9, is a serial
signal transducer to Modbus protocol, which can be
interfaced with all standard controllers.

- Modbus LAN gateway. The INT69 Diagnose is connected
to the Dp-Modbus Gateway and then connected to the
Modbus LAN gateway, to have the data on the LAN net.

4.3 KRIWAN INT69® TML Diagnose

The information given for INT69 Diagnose in the previous
sectionis allvalid, even for the device INT69 TML Diagnose. The
latter has the additional function of controlling the oil pump, and
so it’s suitable for compressors series V, Z, and W; the pressure
switch INT250FR must be connected directly to the device
and no longer at the cabinet. Further help to understand the
operation of the compressor is given by the LED mounted on
the device.

FTEC032_24_00_CN



— Green lit: Compressor operational
|M 08sec 1.5seC. Green flashing: Compressor running
— - ---- , / Red/Orange flshing:

‘-\_V_/ ‘-\_v_—' - H'\_V_, . .
pause 1 red flashing pause 2 orange flashing pause 1 Error,compressor is switched off
(1-5 sequences) (1-5 sequences)
R a7 BET #iRk B 44T w®ET Ei:pad
RIERE | IRERE RIERE | RIFERE
. 1 4 1
3
4
2 5
5 1
3
2
4
p 3
3 5
4.3-1. 4.3-1. Technical data
HEBE - AC50/60Hz115-230V Supply voltage - AC50/60Hz 115-230V
+10% 3VA +10% 3VA
RFRNIMERE 30°C++70°C/-22F+ 1158 Permitted ambient temperature -30°C++70°C/-22°F + +158°F
= FE T =[] 2% Temperature measuring circuits
S PTC, inaccordoa DIN - Type PTC, according to DIN
44081/082 44081/082
-EREREE 1-7 in serie - Number of sensors 1-7 in series
- BEERE <1.8kQ - Rtotal @25°C <1.8kQ
- EaSHPR 4.5kQ+20% - Rtrip, static 4.5kQ+20%
-E{IHEME 2.75kQ +20% - Rreset 2.75kQ +20%
S IR Reset delay
- BERR, DiRZe4A: - Ripping, motor winding:
Eaos S5min £20% static S5min £20%
Zhas S5min #20% dynamic S5min #20%
- BRAR, HESREEE 10min 120:% - Tripping, discharge gas sensor 10min 120:%
- HEE ‘90":‘: t\ZOA - Oil differential pressure 905“3‘3 +20%
- PTCEERR A= RS BHEIFI 300Q R - Short circuit monitoring system PTC Typically <30Q2 i
- DKIBEEA AT 20—90Hz,1?,5_’-690V1'1OA, - Operating recognition motor 20'99H23175"690Vt104’
- HEARERENENIEN >30.$IJI\ A2k - Switch-off contactor chatter >2 %W'tCh'"gS in30s
- ETFER 5min +20% - Reset delay 5min +20%
YRFEES Relay
% INT69 Diagnose 424 Identical to INT69 Diagnose Seesection 4.2-1

- MikE%

www.frascold.net

EN61000-6-2/
EN61000-6-3/
EN61010-1

- Test according to

EN61000-6-2/
EN61000-6-3/
EN61010-1

Pag. 11



4.3-2. 4.3-2. Wiring Diagram
DIAGNOSER RIRIPE S DIAGNOSE technology protection system
L1 3/N/PE AC 50/60Hz 400V
L2
L3
N —————r TOOECA1D
PE -— - - - - - -
T WITGQ TM Diagnose |
! F1..F3 ‘ . USBconn ‘
- HHU| lLrlu U,)_LCZ 12[14]11] oo |X|X|1|2|3|4|5|6||
F4 \ T
| H S| SiE 38
K|1:::F 7[_ 7/_ % ~ n Ki 2 =
| % J’Iﬁ‘:;{ N
Brown-15f& K1| n:g ?‘S E
Black |
! M E N L1 TOOEC1630ED
L 3AC A Pressure switch
Orange iHiE%;:F;E
94 _/EEHLPTC e
B TOOECS50D
Discharge PTC
0. Keys: HESIREPTC
A-B EHEEPTC 0 A-B thermistor motor PTC terminals
F RG22 F fuse
K1 e e K1 main contactor
L1-L2-L3 =] L1-L2-L3  phase of electrical net
N Tk N neutral

FEE(ERESE 4 FTEC239.01

44

Olio INT 250

INT 250
V,Z,Z-TK W

@

(Al

Pag. 12

More infromation in our document FTEC239.01

4.4 INT 250 oil differential pressure switch

The INT 250 oil pressure switch is suitable for lubrication
pressure control and is supplied as standard equipment
with V, Z, Z-TK, and W semi-hermetic compressors and

includes (see fig.1):

' : }Hliil Ir'

FTEC032_24_00_CN



@) :M20 x15 ,
( fig.2). INT 250

INT250

INT250 pressure switch connection

@ control circuit; complete with fixing screw cap. This
component is shipped in the compressor terminal box.

@ sensor; M20 x 1.5 male threaded, factory assembled to
the pressure connection of the oil pump (see fig.2). INT
250 mounting is easy and fast; no mounting bracket is
required and, for maintenance operations, the control circuit
can be removed from the sensor without refrigerant leakage.

Pompa di lubrificazione con pressostato INT250
Oil pump with INT250 pressure switch

4.4-1.

YT EET: 0.65+0.15 bar / 9.43+2.18 PSI
TIENERE: -30°C + +70°C / -22°F + +158°F
RhPsELR: IP54
FRLERICE -
2 x AWGI18:

B8 290 ¢
EhFXREEE

FREHIERT: 3s
IERTRTTE) (ZREHY) : 9055

SMEREfL:

4.4-2

2. @ @)
10 Nm / 7.4 Ibf-f)

www.frascold.net

(

4.4-1. Technical data

Cut-out set point: 0.65+0.15bar /9.43+218 PSI
Operating ambient Temperature: -30°C + +70°C / -22°F + +158°F
Safety class: P54

Length of connecting

cable, 2 x AWG18: Im
Weight: 290¢g
Motor module protection setup values

Start-up delay: 3s
Delay time (integrated): 90%55
Reset by external contact: Manual

4.4-2 Mounting instruction

1. Locate the position of the sensor connection on the compressor
body (see fig. 2) and remove the protection cap

2. Put the control circuit D into the sensor @ and tighten the
ring-nut (torque max. 10 Nm /7.4 Ibf-ft )

3. Connect the pressure switch Follovving the below wiring diagram

Pag. 13



4.4-3
INT 250 ,
(0.65 * 0.15 bar / 9.43 * 218
PSl)
3s
90s
RD BN
1s 5s
4.5
M232
M239
4.6
o QSVZ W
AFIEHEH Q,S  V FEE 1 EEAE =,
. 50%
6ELIEMEN 7 AEE 12 RIS,
. 66%
: 33%
SEIIEMEHN W AIEE 1 E 2 EE RIS,
: 75%
50%
A 100% 5
cC

Pag. 14

4.4-3 Operation

The differential pressure switch INT 250, when connected
with its fixing screw cap, monitors the oil differential pressure
from exceeding or dropping a fixed set threshold (0.65 *
0.15bar/9.43 £ 218 PSI) and signals these occurrences to
the motor protection module with a digital signal. Since the
output contact reacts immediately to the given differential
pressure change, the controller (motor protection module)
has to intervene with a delay at start-up (fixed pre-set delay
time of 3s). As the compressor starts, the black and brown
cables of the motor protection module signal it and make
the delay timing starts as well. If during normal operation
the minimum differential pressure is not reached within 90
seconds, the alarm relay opens the contact between the red
RD and brown BN cables. After removing the alarm cause,
the operator may restart the compressor by closing, for at
least 1 second, the remote reset terminals on the motor
protection module or by powering down the same controller
for at least 5 seconds.

4.5 Motor protection

Information on the motor protection device, refer to the document:

M232 for compressors without oil pump
M239 for compressors with oil pump

4.6 Reduction of cooling capacity: HEAD

@ head can be installed on any Q, S, V, Z and W series

compressor; the steps of reduction are:

compressors with 4 cylinders (series Q, S and V) with Thead
- have displacement reduced to 50% of the nominal value
compressors with 6 cylinders (series Z) with 1 or 2 heads
+ have displacement reduced to 66% of the nominal value
- have displacement reduced to 33% of the nominal value
compressors with 8 cylinders (series W) with 1 or 2 heads
- have displacement reduced to 75% of the nominal value
- have displacement reduced to 50% of the nominal value

It is important to notice that cooling capacity and input
power are not reduced with the same ratio as displacement.

ATTENTION;

Please wait at least 5 minutes at 100% before
switching ON the first CC head and again 5 minutes
for every step of reduction to allow the stability of
the system.

FTEC032_24_00_CN



0% displacement —
0%

=il
- /j:ylinder vacuum

- - Unbalanced system

4.7 RSH #Eif
D1 Q1 S! \/1 Z1 W RSH

RSH +CC 4 (Q,S&V)

RSH

. 100%
-75%  50% CcOP

50% displacement

50%

(e 1]

100% displacement
100%

4.7 Capacity control RSH

Available for D, Q, S, V, Z, W.The RSH + CC configuration
is valid only and exclusively for 4-cylinder compressors (Q,
S &V) Suited to work with any gas and throughout the area
of application.

If all the RSH are in simultaneous operation:

- No vacuum effect

- Vibrations in partial load equal to or less than 100% in

. COP to 75%, same as the one obtained at 50%

- Can be retrofit on compressors installed

- Stable oil level in the crankcase during operation of the
steps

100% displacement

TIT N | jamamal

%“ ﬁ 100%

T T L T 11

- All pistons keep working (no vacuum effect into the cylinders)
- Balanced system

XELEZEH /2 cylinders compressors

UEEZEW /14 cylinders compressors

50 % -100%

NELEZEHL /6 cylinders compressors

1x RSH: 83 % -100%
2x RSH: 66% - 83% -100%
3x RSH:50% - 66% - 83% - 100%

www.frascold.net

1x RSH: 75 % -100%
2 x RSH: 50% - 75% - 100%

J\ELEZEH /8 cylinders compressors

1x RSH: 87,5 % -100%
2 xRSH: 75% - 87,5 % - 100%
3xRSH: 62,5% - 75% - 87,5% - 100%
4xRSH: 50% - 62,5% - 75% - 87,5 % - 100%
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N\

100%

RSH

ATTENTION;
Please wait at least 5 minutes at 100% before

switchin% ON the first RSH head and again 5

minutes for every step of reduction to allow the

5 stability of the system.
RSH D Series &%l | RSH Q/S/V Series &5 RSH Z Series %7l RSH W Series %71
\4| V1 | V2 Vi V2 | V3 \| V2 | V3 V4
100% o | 100% |[0l0| 100% O 0O O 100% O O OO
50% o 75% ® O 83% (] O O 88% [ ] @) @) O
0% @ @ 6% @ @ O 75 @ @ O O
50% e o o 63% ® 6 o O
50% e 6 o o
O ) O Valve de-energized @ Valve energized
V: RSH V: coils of the RSH valves
Please check on Frascold’s selection software if for the
selected compressors, with your specific refrigerant, if it is
possible to use all the part load steps or if there are some
limitations.
4.8 US I B ahREIE 4.8 US head
US head The US head allows the suction pressure and the discharge
; 0.5bar pressure to equalize nearly completely; the final result
, is a common pressure 0.5 bar higher than the suction
pressure. In this way, the starting torque required to
start the compressor completely is reduced as well as the
input current. Unloaded start mode can be carried out by
ordering a compressor equipped in the factory with a US
head or mounting this option on the compressor after its
field installation.
: fig. Al ] fig. Al
% 1
%
)g % )g
4 N IR 4 N IR
us 1 The US head (see fig.Al) essentially includes:
( i - 1solenoid valve with coil (ref.1)
/US 2 - 1 gasket solenoid valve/US head (ref.2)
3 - n°l head (ref.3)
us / 4 - n°T gasket US head/valve plate (ref.4)
5 - n°l stopper (ref.5)
6 - n°lspring (ref.6)
/ 7 - suction/discharge by-pass opening (ref.7)

RELEMEETHTEHSE - Head screw, tightening torque

[EZEHLF S - Compressors series Q S V 7 W
12T R =T - Screw dimensions M8 M8 M10 M10 M10

174148 - Tightening torque (Nm) 40 40 80 80 80

17 5% 4158 - Tightening torque (Ibf.ft) 295 295 59 59 59

Pag. 16
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4.9 HEURE T kR
V,Z,W

4.9 Discharge temperature sensor

The V, Z, and W series compressors are equipped with
a sensor on the compressor discharge side to monitor
maximum discharge temperature

—RER

Q’S’\/’Z!W S

diagnose

2V 27
TOOEC2252;

3

PRt B
Vv, Z, W

A i3 B4
Q S

BARASY

M17 1/8” NPT
80 cm

PG7

General info

The discharge temperature sensor can be used in
combination with a specific safety and protection device.

For compressors Q, S, V, Z, W series and S (two stages)
series; can be connected to the module protection device
with or without diagnose. Temperature probe can be supplied
with integrated cable, or made up of two parts; a metal part
to be screwed to the compressor and a cable to be inserted
into the metal part simply by pressure.

For two stage compressors, 2V and 2Z series can be conneted
tothe INJECTION CONTROL CARD code TOOEC2252;
temperature proble is made up of two pats; a metal part to
be screwed to the compressor and a cable to be inserted into
the metal part simply by pressure.

Supply

The discharge temperature sensor is supplied as follows:
Standard accessory
Supplied loose for compressors V, Z, and W. The
temperature sensor is put inside the terminal box.

Optional accessory
Inside a cartoon box for compressors Q and S.

Technical data
M17 HEX shape body with male 1/8” NPT thread

80 cm cable with following terminals:
- pin |ags
- pin lag+faston

PG7 cable gland

140°C (160°C for TK) / 284°F (320°F for TK) - Temp. set 140°C (160°C for TK) / 284°F (320°F for TK)

P67

BEFES B LL | TEMPERATURE PROBE
WITH INTEGRATED CABLE

www.frascold.net

- Protection class IP67

RERFEL, BA%E A%/ TWO PARTS TEMPERATURE PROBE

Pag. 17



RRSE Installation procedure
- Depressurize the compressor.

- Remove the 1/8”NPT brass plug (see positions).

.8 E - .

312&5??*)1 = Two-stage compressors

- here below the correct position of the sensor

Istruzioni - instructions

Step 1 . Step1 Remove any scrap of paint around the thread.
Step 2 . Step 2 Apply some thread sealing anaerobic adhesive.
Step 3 15 Nm (11 Ibf.ft). Step 3 Screw and tight the sensor, and apply 15 Nm (11 Ibf.ft) torque.
Step 4 Step 4 Remove the plastic cap or the block-off from the terminal

box and fix the cable gland supplied with the sensor.

Pag. 18 FTEC032_24_00_CN



Step 5 Step 5 Connect the cable terminals to the control module. For
the correct connection, refer to the electric diagram shown in the
Installation and Start-up Manual of your compressor:

. Atex FTEC 232A (ATEX) - Atex compressors FTEC 232A (ATEX)

. FTEC 432 - Two-stage compressors FTEC 432

- TK(CO2) FTEC 037 - TK compressors (CO2) FTEC 037

: TK : NOTE: for TK compressors: to wire the cable, eliminate the faston.
Step 6 Tight the cable gland.

Step 6

5. BSiE%E 5. ELECTRICAL CONNECTIONS
Control or power electrical connections can only be
carried out by properly trained professionals, having

proper certification required by law. Semi-hermetic
compressors are machines with high specific
capacity. Ary mistake in the electric connections
may cause damage to property, serious injuries,
or death. Electrical connections, either power or
control, of a compressor must be performed in strict
accordance with what is specified in this manual.

Safety devices, labels, color and size of cables
A “ " A and installation of the electrical control panel
must be performed in strict observance of the
2006/95/CE 2006/95/CE European Directive and any other
applicable national and international norms. Any
other device or connection not described in the
service instructions must be authorized in advance
by Frascold in written form. For managing the
cooling capacity and the startup timing o% the
motor windings, it is recommended to connect
the compressor to a microprocessor with a high
elaboration capacity.

A B DF Q S IP65 The terminal box is IPS6 for compressors series A, B
/ l \ vV 7 W IP65 / l \ D,F,Q,S,andIP65 forseries V, Z, and W. During
operation, low suction temperature can cause
moisture to condensate or freeze, thus causing
short circuits in the terminal box. It is compulsory
P65 to install cable glands with protection grade IP65
or higher in order to prevent air or humidity enter
the terminal box.

5.1 {RIPHDER 5.1 Sizing of protections
AC3 PWS Contactors must be chosen in the AC3 category if the
MRA 60% startup is by PWS, each of the contactors must be sized for
/ a minimum current of at least 60% of MRA. If the startup
MRA  60% MRA 50% s by star/delta, each of the line and delta contactors must
aM ( ) be sized for a minimum current of at least 60% of the

MRA, while the star center contactor shall be sized for
50% of the MRA. Fuses must be type aM (motor rated).
Itis highly recommended to use magnetothermal switches
from major producers.

www.frascold.net Pag. 19
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5.2 FjR

SDS:

(

EmiS%AIEE:, EERLHH, ERE

)

(

PWS

FEHHIRIRE TTRIEE,

0.20s

Pag. 20

..||_

0.05s

It is recommended to check for voltage and

L l \ 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 the
manufacturers.

5.2 Power cables

The rotation of the two windings (in case of PWS start) must
be “in phase” (same rotation sequence).

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

PWS: it is not only necessary that windings are rotating “in
phase”, but the respective terminals must be connected
to the same conductor. It is, therefore, recommended
to connect phase L1 to terminals T and 7, phase L2 to
terminals 2 and 8, and phase L3 to terminals 3 and 9. It is
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: 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. In any case, the exact switching time must be
selected on the field by choosing the time, minimizing the
slow down of the rotors during the switching, compatibly
with the switching speed of the contactors.

Remember that the longer the compressor runs at star
connections, the higher will be the discharge pressure
which opposes the rotor inertia. Connect the compressor
to the earth grounding identified by the symbol JT— and
make sure that the earth connection impedance is within
the acceptable range for the selected differential magnetic
switch.
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5.3

5.3 Wiring diagrams and terminal connections

3 PHD.O.L. - Wiring Diagram
|
|I_-; E I3 U aux (---L3)
L3
N A B
«| {11 4l
L PTC 1
1
HS o e 2 Kt/
w[ A @ )
L3 N
PT
PT J—i—f
DT
DP E}_[
LP1 TR
N N aux (---N)
NEE ¥
3 PH PW.S. - Wiring Diagram
L2 % L3 U aux (---L3)
L3 ——————— —
N A B
F | .
[l e
L3 N 1
HS o) K A
\ ‘ N 12 | 14
ws [ HA Re [ PR PT
PT
PT PT
[CCLC | [CCLC] DT [4]
DP [P
TR3\ TS\ TR4f
LP1 TR4 TR3
N . N (X) TR3 TS5 TR4£:] N aux (-N)
Ejﬁ&ﬁi%l}ﬂﬁ,‘] A- B%j%*gﬁ?%?%&%%ﬁ%*ﬁ * Contactor o>wer> maximum input power
I Do not feed directly terminals A - B of the - P(a/\/\ 11213 oy N
thermistors Fuses capacity (aM type) = 1.1+ 1.3 x MRA (see name plate on the compressor)
- Wiring diagrams key
A-B - thermistor terminals K - terminal board
DP - pressure switch K1 - electronic module protection
DT - temperature switch LP1 - thermistor alarm light
F - fuse ** PT - overload protector
HS - max discharge temp. sensor TR R -
L - phase of electrical net TR3 50% - *starting contactor 50%”
L2 - phase of electrical net TR4 100% - *starting contactor 100%”
L3 - phase of electrical net T5 0.8-1sec - timer relay 0.8-1sec
N - neutral
| - main switch
www.frascold.net
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3 PH S.D.S. - Wiring Diagram
|L_; Ii L3 _ o U aux (---L3)
3 A B
N | |
L PTC n
dl
F H H H HS __Discharge PTC 1 K1
PTC temp. scarico g 2
‘ N |12 14‘
AN PT
TRE@QT TR2| Q@;m 13| [N
PT
PT PT ot [
3 Ph DP
M } " 1R2
5
LP1
N TR
A B N aux (---N)
1PH D.O.L. - Wiring Diagram . -
L P A B
—
. H . H L1 2 1
b L N N 12 14‘
PT B PT
RA
— A cM
L -
cs
______________________________________ L
.............................................. N B
?‘;‘l"ESIEE‘BH‘E,‘] A - BZ{i‘ﬁﬁ"ﬁZ;g“&E?%?%E?%ﬁ:ﬁﬁ"ﬁ#ﬁ Contactor po>wer > maximum input power
L Do not feed directly terminals A - B of the » @M )=11+13xMRA( )
thermistors Fuses capacity (aM type) = 11+ 1.3 x MRA (see name plate on the compressor)
- Wiring diag"ams key K - terminal board
A-B T K1 - electronic module protection
DP - pressure switch LP1 - thermistor alarm light
DT - temperature switch PT - overload protector
- - TR - * main contactor *
F - fuse
HS - max discharge temp. sensor TR1 K - X starting contactor
L1 - phase of electrical net TR2 A A starting contactor”
L2 - phase of electrical net 5 0.8-1 - timer relay 0.8-1sec
L3 - phase of electrical net B - capacitors box
N CS - start capacitor
| - main switch CM - run capacitor
RA - start relay

Pag. 22

FTEC032_24_00_CN



1PH UL - Wiring Diagram

-}
. L
TR
L N
PT B
PBIFERER A - BRIRAEH B EZ IR
_F Do not feed directly terminals A - B of the
thermistors
- Wiring diagrams key
A-B - thermistor terminals
DP - pressure switch
DT - temperature switch
F - fuse ™*
HS - max discharge temp. sensor
L1 - phase of electrical net
L2 - phase of electrical net
L3 - phase of electrical net
N
| - main switch
www.frascold.net

L [
A B
L1 2 1
N 12 14‘
PT
DT [

RA
CM
CS
L
N B
* >
IEC60947-1 |EC60947-5-1, 10000

Contactor power > maximum input power
Contactor according tolEC60947-1e IEC60947-5-1, switching cycles
number 10000

* (aM )=11+13x MRA(
Fuses capacity (aM type) = 1.1+ 1.3 x MRA (see name plate on the compressor)

FHk C,R,S
ATTENTION: C, R, S are indicated on the insulator (black block)

K - terminal board

K1 KRIWAN - KRIWAN electronic module
LP1 - thermistor warning lamp
PT - overload protector

TR - * main contactor *

B - capacitors box
(O - start capacitor
CcM - run capacitor

RA - start relay
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3 PH D.O.L. (Direct on line)

220-240/3/50 A - 208-230/3/6 A « 265-290/3/60 « A 200/3/50 A - 200/3/60

380-420/3/50 ) -380-420/3/60 | -440-480/3/60 )

AT - Series ABCDFQ 5 - Series SVZW %3] - Series ABCDFQ %%l - SeriessSVZW
R Broﬁ% B g\,’ev% Broﬁ%
Brown
26 2E
BI'?(;EI; Black B|§$ Black
Alternatively

220-240/3/50 A - 208-230/3/6 A « 265-290/3/60 « A 200/3/50 A - 200/3/60

380-420/3/50 ) -380-420/3/60 | - 440-480/3/60

%7l - Seriess ABCDFQ

%% -Series ABCDFQ

3 PH PW.S (Part winding start)

Terminal connections
Black and brown cables are related to a module protection device.

If the compressor has got this device, the connection of the two

cables must be done as indicated in the drawings

* Direct On line start
380-420/3/50 - 380-420/3/60 + 440-480/3/60

* Part winding start
380-420/3/50 « 380-420/3/60 + 440-480/3/60

[23:]
Brown

2%l - SeriesSVZW

BE
Black

2%l - SeriesSVZW

3=
Brown

BE
Black

3 PH S.D.S. (Star delta star)

Terminal connections
Black and brown cables are related to a module protection device.
If the compressor has got this device, the connection of the two

cables must be done as indicated in the drawings

A + A Direct On line start
380-420/3/50 A - 380-420/3/60 A + 440-480/3/60 A

A - )\ « Star/Delta start A - )\
380-420/3/50 + 380-420/3/60 + 440-480/3/60

751 - Series FQ

izt
Brown

)
Black

%% - SeriesSVZW

[Z3=)

Brown

R
Black

%71 - Series FQ %75 - SeriesSVZW
L2

U
23c] R
Brown Brown
RE ) B
Black Q‘ Black
L3

Terminal connections

Pag. 24

Black and brown cables are related to a module protection device.
If the compressor has got this device, the connection of the two

cables must be done as indicated in the drawings

FTEC032_24_00_CN



3PH UL
A-B-D-F-Q

Aa B1 D1 F! Q
T00S2491039 ( 1, 2)
TOOSK261100-

-3 (rif.2) TOOS1251085

<12 M4 (rif.3) TOORO1104009
<12 M4 (rif.4) TOODE3004004

- 2 INT69 Diagnose (rif.5) TOOEC60

www.frascold.net

M4
nut M4 - tightening torque 1.2 Nm

3 PH D.O.L. Not UL
A-B-D-F-Q Series

——a-9

&WW%@

R

;

\

fig.2
)\_
A - connection D.O.L.

Alternatively

1.2 Nm

A, B, D, F,and Q three-phase semi-hermetic compressors

are equipped with the terminal box TO0S2491039 (see fig. 1

and fig.2) that is complete with a kit for electric connection

model TOOSK261100.

Connection kit includes:

- 3 bridge bars (ref.2) TO0S1251085

- 12 washers M4, brass (ref.3) TOOR01104009

- 12 bolts M4 x 0.7 x 4 brass UNI5587 (ref.4)
TOODE3004004

- 2 faston for module protection device (ref.5) TOOEC60
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¢ Terminal connections

3phD.O.L.( )

208-230/3/60 %37 -Series ABC D FQ ;s 460/3/60 - 575/3/60

=z /black

2 /black

Black and brown cables are related to the Diagnose module.
If the compressor has got this device, the connection of
the two cables must be done as indicated in the drawings.

METRIC

Q
£
o
-
P
<
&
»

e Terminal connections

SEAFEH - Part winding start 460/3/60 - 575/3/60

E# B - Direct On Line start 460/3/60 - 575/3/60
%75l - SeriesSVZW ;AXus

%% - Series SV Z W S\ is

235 Brd?hn
Brown
)
Be
Black Black
Black and brown cables are related to the Diagnose module.
If the compressor has got this device, the connection of
the two cables must be done as indicated in the drawings.
3ph ¢ Dual voltage

ZimtELZ - Terminal connections
208-230/3/60 - 460/3/60

H#ER ) « Direct On Line start BB - Direct On Line start DEAREN - Part Winding Start
208-230/3/60 460/3/60 208-230/3/60

Z%l - Series SV Z W :S\us Z %l - SeriesSVZW s Z5l - SeriesSVZW s

Black and brown cables are related to the Diagnose module.
L2 Ifthe compressor has got this device, connect brown cables
13 to the L2 phase and black cables to the L3 phase.
FTEC032_24_00_CN
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For a proper electric connection of the compressor, the

S operator has to comply with the correct assembling sequence
PWS asshown; the staple bars positioning depends on the electric
supply characteristics. S compressors have a terminal box
similar to the one shown on this page, but the standard
motor is PWS, so please refer to the previous and the next

page for connections.

3 PHPW.S
S - S Series

PWS Si% - Bx3 A HEEZE PWS Bik - Bkzl AMA Sr54HR3)
PWS motor - linkage A for Direct On Line start PWS motor - linkage A/ A for part winding start
3PHD.O.L.
S - S Series

PWS Shik - BX3h A EHEELRD PWS Bix - BX3h A HRELED
D.O.L. motor - linkage A for direct on line start D.O.L. motor - linkage A for direct on line start

M6HZE} - 3146 10 Nm
A nut M6 - tightening torque 10 Nm
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3 PHPW.S
SerieV,Z,W -V, Z, W

PWS BB#l - E# A HERE# PWS EB#l - & MA S5HRTN
PWS motor - connection A for Direct On Line start PWS motor - connection A/ A for part winding start
3PHD.O.L

SerieV,Z,W-V,Z,W

D.O.L BHl - &E#E A HIEED D.O.L B#l - E#HE A HEFE
D.O.L. motor - connection A for direct on line start D.O.L. motor - connection A for direct on line start

M8 B2 - 2 X4 77 15 Nm
nut M8 - tightening torque 15 Nm

6 pz. M8 TFER 24 6 pz. brass bolt M8

6 pz. 8x17 A F 6 pz. brass washer 8 x 17

2 pz. INTE9 IR 2 pz. faston for INT69 Diagnose
3pz. HE R 3pz. bridge bars

1pz. HELAR 1pz. new terminal plate
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CN us

N
)
O L P — Vnm
e O
N\

O

0
O

3ph M HJE ¢ Dual voltage
E#E23N - Direct On Line start
208-230/3/60
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G“ us

JBZN « Direct On Line start

;‘:‘%
460/3/60

3ph M HJE « Dual voltage

=k

FTEC032_24_00_CN
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GN us

3 ph MHAE « Dual voltage

NEBEE - Part Winding Start

230/3/60

Pag. 31
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5.3 4 £

MR ELERMNNI T, AEXLEE
S#, BFEBERAEI1000VacF, EERS.

FARARBERBINESRSNIXLEL, BAR

=ERSE,

5.4 fRiPEE

FELEFM S10 53 f, RTPERERIPEKELE
HWELNAEER.

JAN

5.5 MK EFF X
SIRENFFR TR ERSAHASIM N RENE
ZE L AEReS LB R ( SEREEN) ,
S EEAEE BB ETNEAR (ERNES
BEABELT) o

JAN
JAN

5.6 EZRHLM % 2P5 B

B I ANFHAERENBERSSH, 51
AN ATE YR BIE, fREH; B
WX AT REAE, EREEMEREEN,

BE, REHATIEREERARE (HHAE)
HeeE, FEEH—SEN, EEEBLT, &
[E454 2 SR EAREEEITH30°C / 266°F,

TN RENEEN N Fam s REMNIER,
NEEFENEEE—MEA=RE TERE
MRBSTE, FFETMEERFNITHFG TRIES

/mi o
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5.3 Insulation test

Aninsulation test has already been performed in our factory,
and it is not necessary to repeat it. If you need to repeat
it anyway, please charge the compressor with nitrogen or
refrigerant gas and use a maximum voltage of 1000 Vac.

fli Never test insulation on the compressor by app|yin§

voltage to a compressor under vacuum: vacuum is a goo
conductor!

5.4 Protection devices

In this Manual, in paragraphs 5.1 and 5.3, you can find all

information on correct connection of protection devices.

A Never apply live voltage to thermistor terminals.

Even a few volts are enough to burn the thermistor
chain.

5.5 High and low pressure switch

High and low pressure switches can be installed on the
plugs of the suction and discharge flanges and connected
in series with the contactor coils (when electromechanical
controls are used) or to the digital input dedicated (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 is inhibited.

f} To inhibit a safety device can cause explosions,

damage to property, injuries, or even death.
5.6 Devices for compressor additional cooling

All FRASCOLD compressors are cooled by refrigerant
in superheated gas conditions from a suction. As the
superheated suction vapor passes through the compressor
and over the electrical motor, it cools the windings; in this
way, it absorbs heat which produces an increase in both
enthalpic content and 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 the compression end must never exceed

+130°C / 266°F.

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. These
high temperatures can occur under particularly forced
operative conditions.

FTEC032_24_00_CN



AFHSEXRE, ELFEHEYIE RPIPHIER, B The refrigerating capacity tables on FRASCOLD
YEE U E GGV BTINOS A ERFIT IR ZHFER  compressor catalogs indicate, in an unequivocal way,

BHEARH TS H, when the operative conditions are such to request the
compressor additional cooling and also what is the device
SHFFAAE, BT to use with respect to specific working conditions. For

additional cooling of FRASCOLD compressors, the devices

available are:

IR (L FTECO3)
- liquid injection (see FTECO3)
- HTSKRES (DL FTEC18T)
- head fan motor (see FTEC181)
- KOS T
. water-cooled heads
BTN EEYNEMS, X EETMEERET After verifying these devices’ needs, these may be
[TZdE (ITESY N ERITWES ) . assembled on the compressor directly in the factory (by

ordering the device together with the compressor).

5.7 im Nz 5.7 Oil heater

HERHINASE T ESENER, MARBENIMEELEL Connect the oil heater to the appropriate power supply.
RS YERE . A T E RIS T o LI T IR o The heater is required to be interfaced with the compressor

contactor in order to be switched off when the compressor

is running.
EZEHN Compressor fn#AER4KAD /Heater code FEFINZE /Voltage and power
A-B-D TOOCH13 230V /50W
F-Q-S TOOCHO1 230V/70W
V-Z-W TOOCHO9 230V /150 W
5.8 SpEPELHEZE 5.8 External inverter

BRIEEIENIR EEEZINPERBEERZELEYIHE  Fundamental parameters to be set for an external inverter

.

& with Frascold compressors:

: ?ﬁ;]ﬁﬁé%%@jﬁgiﬁﬁﬁ BAE DETFEREHIMRATEIIE, - Nominal output current of the inverter at least equal

EZFs. to compressor MRA multiplied 1.1 or higher
BEHMEBNERETR (IBEET) . /\/\a><.imum current (peak current) during the starting:
ZEE —NERBLEFEF, thEh5EREN B consider a correction factor, connected to the number
S of cylinders
. A0 by S o 2 cylinders: 2 X Inominal
° iég% fgfjéﬁEEEEEth 04 cylinders: 1,6 X Inominal
O - L DIL

0 6 cylinders: 1,5 X Inominal
o 8 cylinders: 1,3 X Inominal

o 7NET: 1,5 X FUE Bk

o J\EL: 1,3 X BUE Bt - Way to control: V/f

' g‘}—%”ﬁﬁ VIt - Minimum frequency = 30 Hz for 2 cylinders compressors

/R = 30 HAE AT LR ZEHAEMTHRE  4nd ol compressors with oil pump; 25 Hz for 4 cylinders
g5, 25 HaE T E IR B Al R =481 ; compressors without oil pump; in some condition/
A—EEEERENAYT (ERRENA) , X application/implantation (usually LT, not really compact
TR RS, &AMENIRSEI40 HZEAEH  machine) for 2 cylinders compressors the minimum
=, frequency should be put at 40 Hz due to high vibrations
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CERAIE= 87 Hz EA TR BE AT HERESEYL, 70
Hz EATRrEmHRESE,

- MO Hz FHE| S/ R 8y s KBS a1 Elf% = 17

- ME/RERTHE R KR N R B8 = 155

IR = A kHz (REE D), BRI RS 1R

51 /8 s R

IRELE PIC, BEESEREERE, TN, B
FREREENRIPES

- AR R EE AL, BRI ERS R4 &
B, EREENNNSE THRERZMLES,

A—EEHETMENRSE (HInEBMNFE) ,
US(ENEER RSN ) Tk THENE,
NFEH—FHER, EREASERCOMESH,
HEXT ZFTRes TRV NEGEV BT HHAR,
e i WWw.asercom.org T “Guides” BILo&,

6. iEs%

REVENESEVME DMK, wRENK TR
BEFSEEAE NS, SR XETIRXA,
BrAEFTE SN 89/ 7 = R i AR 30 bar /435
PS| FOZEAR R i AN#81d 20.5 bar / 297 PSI 6
eI A H, thalik EN378-2 SN T, FE
HENNRFEEGEN TZESZHCE N, HHiRA—
TMRAEFBESNLZEROZHNRRENTER
S(OFN)FEFT ML

HFCs HFCs
HFCs

HFCs

\

(OFN)

HFCs

Pag. 34

- Maximum frequency= 87 Hz for all compressors without
oil pump; 70 Hz for all compressors with oil pump

- Maximum time from O Hz to minimum frequency=

1 second

- Minimum time from minimum frequency to maximum
frequency and vice versa = 15 seconds

- Frequency switching= 4 kHz (or more); please verify the
derating of the continuous output current of the inverter

- Connect PTC directly to the inverter if it is able to monitor
PTC; otherwise, use standard compressor protectors

- Use rigid supports for the compressor and rigid pipelines;
put absorber under the skid of the complete machine

With a frequency inverter on some system design (e.g.
heavy starting condition) also US (unloading start) head
might become necessary.

For further information, please read the “ASERCOM
guidelines for the design of multiple compressor racks using
frequency inverters” available on the website www.asercom.
org under the section “Guides”

6. COMMISSIONING

It is not necessary to submit the compressor to a pressure
test. If your testing procedure includes a pressure test for
the refrigeration circuit, it is compulsory to keep the shut-
off valves close, unless the pressure test is performed with
pressures not exceeding 30 bar / 435 PS| on the high side
and 20.5bar /297 PSl on the low side. The leak test, on the
other hand, can be performed by following the guidelines
of EN378-2, provided the pressures are kept within the
acceptable range of the compressor. Make sure the test is
performed with oxygen-free nitrogen (OFN) from a sealed
cylinder, and having a pressure reducer and safety valve.

It is forbidden to test for leakage by using HFCs. HFCs
refrigerants are not tracing gases. \éleleasing HFCs into
the atmosphere is a felony. %n case OFN comes in contact
with HFCs, it cannot be released into the atmosphere
any |onager, but it must be recovered and carried to
thermodestruction, with the same regulations for handling

HFCs disposing of cylinders.

\
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6.1 Vacuum

Refrigerant circuit vacuum must be performed with
strict observance of the good practice and regulations in
the place of installation. Specifically, if the circuit is still
under pressure, release nitrogen down to atmospheric
pressure. Connect a sufficient number of hoses, so as to
reach efficiently any point of the refrigerant circuit, having
previously opened all of the shut-off valves and eventually
having engaged all solenoid valves intercepting any part of
the circuit remaining otherwise closed. Connect all hoses
to a single manifold, which in turn is connected to a double-
stage vacuum pump. Perform a very deep vacuum, reaching
at least the value recommended in the European standard
EN378-2 (or the regulations in the place of installation).
Frascold recommends reaching a minimum vacuum level
of 20 Pa, for a time not shorter than the time the heater
takes to warm the oil to 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 the room. When the pump
is stopped, the vacuum level shall not change for more than
+207% of the level when the pump was running. If that’s not
the case, repeat the evacuation procedure, or check the
whole refrigerant circuit for leakages.

N\

Some refrl erant gases, like R134a, have a
great mISCIbIIIty wntE POE oll, already at room
temperature. In case the oil came in accidental
contact with R134a, it might not be possible to
reach a good vacuum any longer.

It is strictly forbidden to switch the compressor
on when it is under a deep vacuum. Any electrical
maneuver in this condition may cause permanent
damage to the stator of the electric motor and
cause de-esterification or hydrolysis of the
lubricant.

\

6.2 Refrigerant charge

Disengage 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
the condenser and the thermostatic expansion valve. 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 a flooded type, liquid can be transferred
into it as well.

\

Never charge liquid reFrlgerant in the suction line.
If this happened for any reason, please reclaim all
reFrlgerant into empty canisters with a reclalmmg
unit suitable for the case. If the refrigerant is
zeotropic, it cannot be used any longer and must
be disposed and treated as dangerous special waste.
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When liquid refrigerant stops flowing into the liquid
receiver, close the shut-off valves of the manifold gauge
or the hose valve, and charge vapor into the rest of the
refrigerant circuit, including the compressor. During all of
the charging procedure, keep the oil heater ON and keep
an eye on the oil sight glass, so that it doesn’t change color,
density, or appearance 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 the beginning. At this point, the charge is
sufficient to allow the compressor to be started up.

6.3 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 minutes of charging to allow stabilization
of operating conditions. Keep the oil level under strict
control. If the oil level drops below the sight glass, it may be
necessary to add more, mainly when the refrigerant circuit
is long or with a high number of oil traps. In this case, stop
the compressor, close the shut-off valves, reclaim some
of the refrigerant in the compressor, and pour oil through
the oil port. After refilling, seal the oil port, evacuate the
compressor, and reopen the shut-off valves. Do not add
oil up in any other part of the refrigerant circuit, exception
made for oil separators (if installed). If the refilling procedure
is not effective, there may be an obstruction or some
improperly sized siphons that do not allow the correct oll
return to the compressor. The compressor must not work
with excessive ol charge, as this may cause the valves to
break. To avoid excessive oil charge, check if there are some
oil obstructions on the piping design. The oil level must not

exceed 3/4 of the oil sight glass (see page 4).

fﬁ Attention: this is a very dangerous condition

because oil can return at any time, unexpectedly,
and in any amount, and can cause compressor
seizing or valve breaking. The charge is complete
when subcooling reaches the project value.

Don’t{

glass.

udge the refriferant charge by the liquid sight

t may mislead you!

Make all measurements and file them into the machine
logbook. Those measurements shall at least include:
- Liquid temperature

- Suction temperature

- Air temperature

- Evaporating pressure

- Condensing pressure

- Discharge temperature

- Oil temperature

- Current on the three phases

- Voltage on the three phases

FTEC032_24_00_CN
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Print or fill the parameter list of the microprocessor and
keep it together with the measurements above in the
logbook. All of these data can be transmitted to Frascold
for knowledge and used in order to have advising, problem-
solving, and assistance during the entire compressor life.
Contact Frascold’s post-sales service for more information.

N\

Important note
Maximum cycling rate: 6 starts per hour
Minimum running time: 5 minutes

6.4 Troubleshooting

Itis impossible to list all possible conditions which might be
a cause of a malfunction, but it is nevertheless possible to
help the user prevent some of the most frequent causes

of fault, e.g:

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

B 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 SK or higher than 20K.

C Refrigerant must always be void of any flash gas at any
operating condition, season, or heat load. If an economizer
is installed, the sight glass must be located just before the
economizer inlet port.

D Oil heater must always be ON. The start enables signal
shall always be interlocked with an oil thermostat. For long
out of service periods, it may be possible to switch it OFF,
provided the shut-off valves are closed in order to prevent
the refrigerant to migrate into the casing or into the oil
separator.

E Compressor must always be warmer than any other
component in the circuit, even if the circuit is switched off
for seasonal stop.

F In case the thermal load at the evaporator has strong
fluctuations, it is recommended to install a liquid separator
in the suction line.

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

H In order to avoid liquid migrating into the compressor
crankcase during a long shut-off period and/or transport it
is suggested closing suction and discharge valves.

Contact the Post-Sales service for more information.
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7. OPERATION AND MAINTENANCE

The most common must-do maintenance operations are

hereby described:

1. Temperatures and pressures to be checked against what
reported on the machine history logbook, and at commissioning

2. Oil level and temperature

3. Safety and control devices (pressure switches, safety
switches, solenoids)

4. Power and control connections: bolts tightening and
visual inspection of insulation cables.

S. Refrigerant charge
6. Leak testing
7. Qll changes

Oil changing is not normally necessary for the chiller and
package unit.

For “field installation® and for applications near the

operating limit, a first oil change is recommended after
approx. 100 operating hours.
After that, oil has to be replaced approx. every 10000...
12000 operating hours. See our FTEC26 for more
information. In case of doubts on the compressor operation,
please contact the after-sales department of Frascold, after
having carefully collected all the technical data available.

For decommissioning the compressor, it is necessary

8. DECOMMISSIONING
to have all the necessary authorizations for

operation on the 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 valve
seal. While keeping the oil heater ON, remove the fuses
or open the magnetic switch. Connect the compressor to
a suitable reclaim unit for reclaiming and segregating the
refrigerant contained inside of it. (gnce a s%ight 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 canister, suitable for
containing exhausted lubricants and having the appropriate
warning si%ns and danger symbols on the outside. The
canister volume must be at least 30%-50% larger than
the volume of oil contained in the compressor%aecause
the POE oil will start to foam as soon as it is exposed to a
lower pressure. Once the oil is completely drained, switch
the heater OFF and close the drain valve.

The cylinder containing the exhaust refrigerant
gas and the exhausted oil must be transported to
a plant, capable of correctly disposing of them.

N\
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Those two fluids are to be considered special and
dangerous, by the present Law in force, and they
must be treated as such.

VAN

Disconnect the electric terminals. Never disassemble the
terminal plate in order to avoid pollutant gases or vapors
leaving the casing. Disconnect the compressor from the
refrigerant circuit, leaving the bushes and flanges with the
circuit. If the compressor doesn’t possess one or both shut-
off valves, close the cavities with blind flanges or any device
suitable to hermetically seal the discharge and suction. Lift
the compressor as explained in chapter 1 and return it to
Frascold for disassembly or transport it to a plant capable
of correctly disposing of it.

9. TEST REPORT CERTIFICATE

All compressors of the A-B-D-F-Q-5-V-Z-W series,

one stage or two-stage, have the following specifications:

Design pressure

Suction side maximum allowable standstill pressure,
indicated in the compressor label: 20.5 bar / 297 PSI (for
allrefrigerants) Discharge side maximum allowable pressure,

indicated in the compressor label: 30 bar / 435 PSI ( for

all refrigerants )

Design temperature
Maximum allowable discharge temperature: 140°C/284°F
(for all refrigerants )

Hydraulic test

The above-mentioned compressors meet the following
requirements: Low-pressure side enclosure is able to
withstand, without rupture, a hydraulic test with 61.5 bar
/ 891 PSI 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, a hydraulic test with 90 bar /1305 PSI
pressure - at least 3 times the max allowable pressure
indicated in the compressor label. This test is made at least
once a year on two samples for each model range.

Pneumatic test pressure
The above-mentioned compressors have been tested at

33 bar /478 PSI

Leak test

The leak test is done in line 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 X1.1= 33 bar / 478 PSI

Housing Material
The housing material is cast iron type EN-GJL-250
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