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Castel, a leading supplier of refrigeration and air conditioning components, is a 100% Italian-owned family-run company which has grown
and established a name for itself since 1961, thanks to its outstanding pursuit of innovation and unwavering desire to conquer markets not
only in Italy, but also abroad.

Mission

Supporting an increase in our customer base with reliable, durable, high quality and technologically advanced products, manufactured with
respect for the environment, and supported and improved upon by levels of service that exceed industry standards, in order to consolidate
the Castel brand’s presence in its existing markets, and make the brand known in emerging ones.

Castel is now present in more than 90 countries on 5 continents. In 2010, Castel opened an associated company in China, “Castel
Refrigeration (Shanghai) Co., Ltd", to support development in these countries, creating a logistics and commercial development platform
for the entire Asian continent and the Pacific. Recently, an associated company in the United States, “Castel USA, Inc.”, was established to
support commercial and logistic development in the Americas.

Castel was one of the first Italian companies in the sector to obtain Business Quality System Certification issued by TUV SUD according
to EN I1SO 9001:2015 standard before subsequently receiving certification also for its Environmental Management System from TUV SUD
according to EN ISO 14001:2015 standard. The company has also obtained several product certifications in conformity with European
Directives and Certification Marks (e.g. VDE) and extra-European (e.g “UL", “EAC”) Quality Approvals.

Castel has dedicated constant attention for years to the evolution of the refrigerant market in adapting to international protocols aimed at
reducing harmful emissions and global warming. The implementation in the European Union of the so-called F-Gas Regulation and similar
legislation in important extra-European nations is leading to a progressive reduction and abandonment of many traditional refrigerants in
favor of alternative synthetic or natural refrigerants.

In response to these developments in the market, in recent years Castel has progressively restructured its offer and is now
proud to offer to its customers this 2023 Handbook about the line of products:
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Products developed specifically for refrigerant R744 within the Al security group according to ASHRAE STANDARD,34-2019
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REFERENCE STANDARDS

EXTERNAL LEAKAGE

All the products are submitted, one by one, to tightness tests as well as specific functional tests. The allowable external leakage, measurable
during the test, complies with the requirements of standards:

- EN 12178:2003 — Refrigerating systems and heat pumps

Liquid-level indicators - Requirements, testing and marking

- EN 21922: 2021 — Refrigerating systems and heat pumps.

Valves - Requirements, testing and marking

- EN 14276-1:2020 — Pressure equipment for refrigerating systems and heat pumps.

Part 1: Vessels - General requirements

- EN ISO 14903:2017 — Refrigerating systems and heat pumps

Qualification of tightness of components and joints

PRESSURE CONTAINMENT

All the products, if submitted to hydrostatic testing, guarantee a pressure strength at least equal to 1.43 x PS in compliance with Directive
2014/68/EU.

All the products, if submitted to burst testing, guarantee a pressure strength at least equal to 3 x PS in compliance with standard EN 378-
2:2016.

All the UL-certified products, if submitted to burst testing, guarantee a pressure strength at least equal to 3 x MWP in compliance with
standard UL 207.

WEIGHT
The weight of the items listed in this Handbook includes packaging and is not binding.
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APPLICATIONS

The solenoid expansion valves in series 2028E can be used in a
wide range of applications as listed below:

- Refrigeration systems (display cases in supermarkets, freezers,
ice cream and icemaker machines, refrigerated shipping, etc.).

- Air conditioning systems

- Heat pump systems

These valves are considered “Pressure Accessories” according to
the definition provided in Article 2, Paint 5 of the Directive 2014/68/
EU (PED Recast) and are subject to the classification indicated in
Avrticle 4, Points 1.c) and 3 of the same Directive.

They can be installed on systems that use the R744 refrigerant
fluid belonging to Group 2, as defined in Article 13, Chapter 1,
Point (b) of Directive 2014/68/EU, with reference to EC Regulation
No. 1272/2008.

CAUTION!: these solenoid valves cannot be used with other
refrigerant fluids.

OPERATION

The valve in series 2028E is a throttling device that receives liquid
from the condenser and injects it into the evaporator, creating the
necessary pressure drop across the expansion orifice. It regulates
the refrigerant flow into the evaporator by modulating the opening
time phase of the shutter, allowing for a wide power range. It is
an ON/OFF valve that must be regulated with the Pulse Width
Modulation (PWM) principle and it can be actuated by a very
simple electronic controller. According to the PWM principle, the
evaporator refrigerant flow rate, QT, required in a fixed period “T”, is
delivered by the valve in a time interval “t”, shorter than “T”, during
which the maximum flow rate is allowed (ON step). In time period
that remains, T - t, the valve stays closed (OFF phase).

For an effective regulation, the PWM valve must be sized in such
a way that, under the most severe operating load conditions, the
orifice of the valve is large enough to deliver the refrigerant required.
In these extreme conditions, the valve will stay open for the entire
period “T”,

The use of an electronic regulator allows a more accurate metering
of the refrigerant, obtaining a greater efficiency in time (and a
sensible decrease in machinery management costs) and a faster
response to the variations of the evaporator load.

CONSTRUCTION

The valves in series 2028E are supplied complete with orifice.
Ten different orifices with ten different maximum capacities that

EXPANSION VALVES

1.1 —= SOLENOID EXPANSION VALVES

range from orifice 00 to orifice 09 can be assembled. The last two
numbers in the part number identify the type of orifice that has
been mounted on the valve at the factory. For example, part number
2028E/3S02 identifies a 3/8” valve with solder connections and
size 02 orifice. The orifices are interchangeable and can be mounted
even after the valve is soldered on the system. If you wish to change
orifice, purchase the corresponding spare parts kit, according to
the part number indicated in Table 3. Inside the valve body is a
ring mesh filter that traps dirt and contaminants at the valve inlet.

Valves in series 2028E are sold exclusively without coil (suffix S).
For these valves are available:

< Coils in series 9120 (coils type HM3)

< Coils in series 9121 (coils type CM3)

e Coils in series 9160 (coils type HM4)

e Coils, UL Recognized, in series 9125 (coils type HM3)

e Coils, UL Recognized, in series 9185 (coils type CM3-N2)

e Coils, UL Recognized, in series 9186 (coils type CM3-N4)

The main parts of the valves in series 2028E are manufactured
with the following materials:

- Hot forged brass EN 12420 — CW617N for the body

- Ferritic stainless steel EN 10088-3 — 1.4105 for the fixed and
mobile plungers

- Austenitic stainless steel EN 10088-3 — 1.4305 for mobile plunger
valve sleeve and orifice

- Austenitic stainless steel EN 10088-3 — 1.4301 for the mesh filter
- Copper pipe EN 12735-1 — Cu--DHP for solder connections

- PT.FE. for seat gaskets

- Ethylene propylene rubber (EPDM) for outlet seal gaskets

SELECTION

To dimension correctly a valve 2028E for a refrigerating system,
the following design parameters must be available:

 Type of refrigerant

 Evaporator capacity, Qe

 Evaporating temperature/pressure, Te / pe

* Minimum condensing temperature/pressure, Te / pc

e Liquid refrigerant temperature at valve inlet, T

e Pressure drop in the liquid line, distributor and evaporator, Ap
The following procedure helps the correct dimensioning of an
expansion valve for a refrigeration plant.

Step 1
Determine the pressure drop across the valve. The pressure drop
is calculated using the equation:
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ApPot = Pc — (Pe + Ap)

where:

= P¢ = condensing pressure

< P, = evaporating pressure

< Ap = sum of pressure drops in the liquid line, distributor,
and evaporator at the maximum flow rate, that is with the valve
always open

Step 2

Evaporator capacity correction with subcooling. The evaporator
capacity Qe must be suitably sized based on the subcooling
value. The subcooling is calculated using the equation:

ATgp = Tc — Ty

In the subcooling correction factor table, find the appropriate
correction factor, Fsub, corresponding to the calculated ATsyp value
and determine the required valve capacity using the equation:

Qsub = Qe/F

sub

Step 3

Capacity correction based on the application. To obtain a correct
regulation with this valve, it is necessary it be oversized so that
its closing period is 25% to 50% of the regulator’s total period,
T. The correct choice of this potential margin depends on the
application, which can have variable flow rate peaks, and on the
control algorithm used by the electronic control unit.

Generally, however, this correction factor, Fey, is highly dependent
by the evaporation temperature, Te, S0 it be assumed equal to 125%
for Te >=-15 °C and 150% for Te <-15 °C. These generic values
must be verified based on the specific application.

The capacity of the valve must be at least equal to:

Qev = Fev - Qsub

Step 4

Determine required orifice size. Use the pressure drop across the
valve, the evaporating temperature and the correct evaporator
capacity, Qe, calculated above, to select the corresponding orifice
size from the capacity table corresponding to the chosen refrigerant
fluid.

Step 5

Liquid line sizing. Since the valve operates under ON/OFF criteria,
during the opening phase, the flow rate can be much higher than the
average flow rate in the time period. For this reason, the designer
must size the diameter of the pipes of the liquid line according to
the maximum flow rate across the orifice in the real conditions
of Aptt and to avoid that a drop-in load cause a reduction in the
maximum valve power.

DIMENSIONING EXAMPLE

* Type of refrigerant R744
 Evaporator capacity, Qe 2.8 kW
= Evaporating temperature, Te -30°C
= Minimum condensing temperature, Tc -5°C
< Liquid refrigerant temperature, T -15°C

« Pressure drop in the liquid line, distributor and evaporator, &, ~ 2bar
Step 1 - Determine the pressure drop across the valve.

= Condensing pressure at - 5 °C - P = 30.4 bar
 Evaporating pressure at — 30 °C - Pe = 14.3 bar

Ap,, = 30,4 — (14,3 + 2) = 14,1-bar

Step 2 - Determine required valve capacity

AT,, =-5-(-15)=10-°K

From the subcooling correction factor Table 4B, we find the
appropriate correction factor, Fsun, equal to 1.05 for ATsyy = 10
°K. The required valve capacity is

_28/  _oa7.
Quy =284 5 =267 kW

Step 3 - Capacity correction based on the application
According to the above sizing criterion, a correction of + 25% is
applied to the calculated capacity:

Q,, =125-2,67 = 3,33 - kW

Step 4 - Determine the orifice size.

Using the capacity Table 4A enter the data:

 Pressure drop across the valve = 14.1 bar

 Evaporating temperature = - 30 °C

= Calculated evaporator capacity = 3.33 kW

Select the corresponding orifice, 02 (Note: the expansion valve
capacity must be equal to or slightly greater than the calculated
evaporator capacity).

CERTIFICATIONS

The American certification authority Underwriters Laboratories
Inc. has approved the expansion valves in series 2028E with file
MH50005. These valves are certified UL-CSA Recognized for the
USA and Canada with a Design Pressure of 1305 PSI, in compliance
with American standard UL 429 and Canadian standard C22.2
No. 139-13.
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TABLE 1: GENERAL CARACTERISTICS OF PWM EXPANSION VALVES

Opening Pressure
Differential [bar]

ODS Connections
Tsra Risk
Kv - . Category
. Operating | Working :
[in] ‘ [mm] Factor S according
to PED
Recast

Orifice

Catalogue number Type

2028E/3500
00 0,003
2028E/M10S00 - - 10 12
2028E/3501 3/8” 172 - -
01 0,010
2028E/M10S01 - - 10 12
2028E/3502 3/8” 2 - -
02 0,017
2028E/M10S02 - - 10 12
2028E/3503 3/8” 2 - -
03 0,023 50 35
2028E/M10S03 - - 10 12
50
2028E/3504 3/8” 172" - -
04 0,043
2028E/M10S04 - - 10 12 PWM
0 (Pulse Width 1 90 -50 | +100 Art4.3
2028E/3505 3/8” 2 - - Modulating)
05 0,065
2028E/M10S05 - - 10 12
2028E/3506 3/8” 2’ - -
06 0113
2028E/M10S06 - - 10 12
2028E/4S07 2’ 5/8” - -
07 0,200 32 23
2028E/M12S07 B - 12 16
2028E/4S08 172 5/8" - -
08 0,230 27 26 20
2028E/M12S08 - - 12 16
2028E/4S09 12" | 5/8” - -
09 0,250 19 17 16
2028E/M12S09
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TABLE 2: DIMENSIONS AND WEIGHTS OF PWM EXPANSION VALVES WITH 9120 COILS

-

Catalogue number ‘

2028E/3500

2028E/M10S00

2028E/3501

2028E/M10S01

2028E/3502

2028E/M10S02

2028E/3503

2028E/M10S03

2028E/3504

2028E/M10S04

66 38 58 47
2028E/3505

2028E/M10S05

2028E/3506

2028E/M10S06

2028E/4S07

2028E/M12S07

2028E/4508

150 700
2028E/M12S08

2028E/4S09

2028E/M12S09

Connectors are not included in the boxes and have to be ordered separately

TABLE 3: ORIFICES - RATED CAPACITIES IN KW

Orifice ONiIcE
Catalogue number Tyne Size

9151E/R61 00 03 0,58
9150E/R63 01 05 2,09
9150E/R64 02 07 416
9150E/R65 03 08 4,93
9150E/R66 04 11 7,98
9150E/R67 05 13 13,65
9150E/R68 06 17 18,93
9150E/R69 07 23 29,85
9150E/R78 08 25 35,98
9150E/R79

Rated capacities are based on:

- Evaporating temperature Tevap = -25 °C

- Condensing temperature Tcond = 0 °C

- Refrigerant liquid temperature ahead of valve Tlig = -4 °C

17 G@GREEN
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Table 4A - Evaporating Temperature 5 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18 20 24 26 28 32
00 016 0,23 0,27 0,30 0,32 0,34 0,36 037 0,38 0,38 0,38 0,37 0,36 033
01 0,59 081 0,97 1,08 117 124 129 133 135 137 137 135 131 118
02 118 162 192 215 2,32 2,46 2,56 2,64 2,69 2,72 2,72 2,68 2,62 2,34
03 140 192 2,28 2,55 2,75 2,92 3,04 313 319 323 3,22 318 310 2,77
04 2,27 31 3,69 412 4,46 4,72 4,92 5,06 517 522 521 514 5,02 4,49
05 3,88 532 6,31 7,05 763 8,07 841 8,66 8,84 8,93 8,92 8,80 8,58 7,68
06 538 738 8,75 9,78 10,58 11,19 11,67 12,01 12,25 12,39 12,37 12,20 11,90 10,65
07 8,49 11,63 13,80 1542 16,68 17,65 18,39 18,94 19,32 19,54 19,51 19,24 18,77 16,80
08 10,23 14,02 16,63 18,59 20,10 21,27 2217 22,83 23,29 23,55 23,51 2319 22,62 20,25
09 11,35 15,55 18,45 20,62 22,29 23,59 24,59 25,32 25,83 26,12 26,07 2572 25,09 22,46

Table 4A - Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18 20 24 26 28 32
00 018 0,25 0,29 0,33 0,36 0,38 0,40 041 042 043 043 043 043 041
01 0,65 0,89 1,06 119 129 136 143 147 151 154 156 155 154 148
02 129 178 21 2,36 2,56 2,72 2,84 293 3,01 3,06 310 3,09 3,06 2,94
03 153 210 2,50 2,80 3,03 322 3,36 348 356 3,62 3,67 3,66 363 349
04 2/48 341 4,05 453 491 521 545 5,63 577 5,86 5,94 593 5,88 5,64
05 425 583 6,92 775 840 891 9,32 9,63 9,86 10,03 1017 104 10,05 9,65
06 589 8,08 9,60 10,75 11,65 12,36 12,92 13,35 13,68 13,91 140 14,06 13,94 13,38
07 9,28 12,74 1513 16,95 18,36 1949 20,37 21,06 2157 2193 22,23 2218 21,98 2110
08 1119 15,36 18,24 2043 2214 23,49 24,55 25,38 26,00 26,44 26,80 26,73 26,50 2544
09 1241 17,03 20,23 22,65 24,55 26,05 27,23 2815 28,84 29,32 29,72 29,64 29,38 28,21

Table 4A - Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18 20 24 26 28 32
00 0,21 0,29 0,34 0,38 041 0,44 0,46 048 049 0,50 0,52 0,52 0,52 0,51
01 0,75 103 122 137 149 158 1,66 172 177 181 1,86 187 187 1,86
02 149 2,05 243 2,73 2,96 315 3,30 343 3,52 3,60 3,70 3,72 3,73 3,69
03 177 243 2,89 3,24 3,51 373 391 4,06 418 4,27 4,38 441 442 4,38
04 2,86 3,93 4,67 5,24 5,68 6,04 6,34 6,57 6,76 6,91 709 713 715 708
05 4,89 6,72 799 8,96 9,72 10,34 10,84 11,24 11,56 11,81 1213 12,20 12,23 1212
06 6,79 9,32 11,08 12,42 13,48 14,34 15,03 15,59 16,04 16,38 16,82 16,92 16,95 16,81
07 10,70 14,69 1747 19,59 21,26 22,61 23,70 24,59 2529 25,84 26,52 26,69 26,74 26,50
08 12,90 1771 21,06 23,61 25,63 27,26 28,57 29,63 3048 3114 31,97 3217 32,23 3194
09 14,31 19,64 2335 26,18 28,42 30,22 31,68 32,86 33,80 34,53 3546 35,67 3574 3542

Table 4A - Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18 20 24 26 28 32
00 0,23 0,32 0,38 042 046 049 051 053 0,55 0,56 0,58 0,58 0,59 0,59
01 0,84 115 136 153 1,66 176 1,85 192 198 2,02 2,09 211 212 212
02 167 2,28 2,71 3,04 3,30 3,51 3,68 3,82 3,94 4,03 415 419 4,22 4,22
03 197 2,71 321 3,60 391 416 436 453 4,66 477 492 497 5,00 5,00
04 320 438 520 583 6,33 6,73 7,06 733 755 772 797 8,04 8,09 810
05 547 749 8,90 997 10,83 11,51 12,08 12,54 12,91 13,21 13,63 13,75 13,83 1385
06 758 10,39 12,34 13,83 15,01 15,97 16,75 17,39 1791 18,32 18,90 19,07 1918 19,20
07 11,95 16,39 19,47 21,81 23,67 2518 2641 2742 28,24 28,90 29,80 30,08 30,25 30,28
08 1441 19,75 2346 26,29 2853 30,35 31,83 33,05 34,04 34,83 35,92 36,26 36,46 36,50
09 15,98 21,90 26,02 2916 31,64 33,66 35,30 36,65 37,74 38,62 39,84 40,20 40,43 40,48

continue —
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Orifice Type

Table 4A - Evaporating Temperature -30 °C

Pressure drop across valve [bar]

Orifice Type

Table 4A - Evaporating Temperature -40 °C

Pressure drop across valve [bar]

Table 4A - Evaporating Temperature -50 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18 20 24 26 28 32
00 0,29 0,39 0,46 0,51 0,555 0,59 0,61 0,64 0,65 0,67 0,69 0,70 0,70 071
01 1,05 142 167 185 2,00 212 221 2,29 2,35 241 248 2,51 253 254
02 2,08 2,82 331 3,69 398 421 440 456 4,69 479 494 499 503 5,06
03 247 334 393 437 471 4,99 522 540 555 568 5,86 592 596 6,00
04 399 540 6,36 707 763 8,08 844 874 8,99 919 948 9,58 9,65 9,71
05 6,83 9,24 10,87 12,09 13,05 13,82 1444 14,95 15,38 15,72 16,21 16,38 16,50 16,62
06 948 12,82 15,08 16,77 18,10 1916 20,03 20,74 21,32 21,80 22,49 22,72 22,88 23,04
07 14,94 20,22 2378 2645 28,53 30,21 31,58 32,70 33,62 3437 3546 35,82 36,08 36,34
08 18,01 24,37 28,66 31,88 34,39 36,42 38,07 3942 40,53 4143 42,74 4318 43,49 43,80
09 19,97 27,02 31,79 35,35 3814 40,39 4221 4371 44,94 45,95 4739 47,88 48,23 4857
TABLE 4B - Correction factors for subcoolingAtsub # 4°K
Atsub [°K] 1 4 10 15 20 25 30 35 40 45
110 115 1,20 1,25 1,29 1,39

When subcooling ahead of the expansion valve is other than 4 °K , adjust the evaporatore capacity by dividing by the appropriate correction factor found in Table 4B
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CHAPTER 2

SOLENOID VALVES

2.1 = NORMALLY CLOSED SOLENOID VALVES

APPLICATION

The normally closed solenoid valves are considered “Pressure
Accessories” according to the definition provided in Article 2,
Point 5 of the Directive 2014/68/EU (PED Recast) and are subject
to the classification indicated in Article 4, Points 1.c) and 3 of the
same Directive.

These valves have been developed by Castel for all those applications
that use the sub critical R744 refrigerant fluid belonging to Group 2,
as defined in Article 13, Chapter 1, Point (b) of Directive 2014/68/
EU, with reference to EC Regulation No. 1272/2008.

CAUTION!: these solenoid valves cannot be used with other
refrigerant fluids.

OPERATION

A normally closed valves (NC) means that:

< when the coil is not energised, the plunger closes the fluid flow
< when the coil is energised, the plunger opens the valve seat
connecting the inlet to the outlet.

NC solenoid valves for R744 are sold without coil (with the S suffix).
For these solenoid valves are available:
< Coils in series 9121 (coils type CM3)
< Coils in series 9320 (coils type HF3)
< Coils in series 9360 (coils type HF4)

The valves in series 1028EL are direct acting valves. Their operation
depends only on the magnetic field produced by the current flow
into the coil. Opening/closing of main valve seat, the only seat, is
directly controlled by the mobile plunger.

These valves can work with zero pressure differential.

All the other NC valves are pilot-operated solenoid valves (piston
operated). Their operation depends not only on the magnetic field
produced by the current flow into the coil, but also on a minimum
inlet pressure, which is necessary to:

- open the piston and keep it lifted off the main opening

- close the piston and ensure the tightness on the main opening
Opening/closing of main valve seat is controlled by the piston while
opening/closing of pilot seat is controlled by the mobile plunger of
the coil.

These valves cannot work with zero pressure differential.

CONSTRUCTION

The main parts of the solenoid valves described in this chapter are

constructed with the following materials:

- Hot forged brass EN 12420 — CW 617N for body and cover

- Copper tube EN 12735-1 — Cu-DHP for solder connections

- Austenitic stainless steel EN 10088-2 — 1.4303 for enclosure
where the plunger moves

- Ferritic stainless steel EN 10088-3 — 1.4105 for the plunger

- Austenitic stainless steel EN ISO 3506 — A2-70 for tightening
screws between body and cover.

- Ethylene propylene rubber (EPDM) for outlet seal gaskets

- PT.FE. for seat gaskets

INSTALLATION

All the valves in this chapter can be installed on the three main
branches of a plant (hot gas line, liquid line, and suction line), while
respecting the limits of use and the capacities indicated in TABLE 1.
TABLE 1 shows the following functional characteristics of a solenoid
valve:

- Connection dimensions

- PS: maximum allowable pressure of the refrigerant

- TS: maximum / minimum allowable temperature of the refrigerant
- Kv: discharge factor

- minOPD : minimum opening pressure differential. This is the
minimum pressure differential between inlet and outlet at which a
pilot-operated solenoid valve can open and stay opened or close
and maintain the seal.

- MOPD: maximum Opening Pressure Differential according to AHRI
STANDARD 760 : 2014. This is the maximum pressure differential
between inlet and outlet at which a solenoid valve can open.

Before connecting the valve to the pipe, it is advisable to make
sure that the refrigerating system is clean. In fact, valves with
PT.F.E. gaskets, and particularly piston valves, are sensitive to
dirt and debris. Furthermore, check that the flow direction in the
pipe corresponds to the arrow stamped on the valve body. All the
valves can be mounted in any position so long as the coil does not
point downwards.

The brazing of valves with solder connections should be carried out
with care, using a low melting point filler material. It is not necessary
to disassemble the valves before brazing, but it is important to
avoid direct contact between the torch flame and the valve body,
which could be damaged and compromise the proper functioning
of the valve.

Before connecting a valve to the electrical system, be sure that
the line voltage and frequency correspond to the values marked
on the coil.
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e HANDBOOK - 2023



GOGREEN HANDBOOK - 2023




TRACEABILITY

A laser marking on the valve enclosure of the mobile plunger
identifies:

< Direct action valves in series 1028EL

< Pilot-operated piston valves in series 1038EL, 1048EL

This laser marking includes the following data: valve code,
refrigerants, PS, TS and batch number.

All the other pilot-operated valves are identified by a plastic label
fit on the valve enclosure of the mobile plunger (under the coil
when indicated). This label includes the following data: valve code,
refrigerants, PS, TS and batch number.

1028ELf2
L2 1028EL/3
| 1028EL/M10

H2

M4
L1

1038EL/3
L2 1038EL/4
1038EL/M10
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TABLE 1: GENERAL CHARACTERISTICS OF NC VALVES WITH ODS CONNECTIONS

G IAR Opening Pressure Differential [bar] TS[°C]

\ MOPD | Risk

. Seat size - ll saes Category
Operating Catalogue Kv Factor PS [bar]

o nominal @ according
Principles Number [m3/ to PED

@ [in] @ [mm] [mm]
Recast

1028EL/2S
Direct 1028EL/2S E 14 -
o 0 28 35 21 60 -40 +130 Art. 43
cting 1028EL/3S 3/8” - 3 023
1028EL/M10S - 10
1038EL/3S 3/8” -
1038EL/M10S - 10
65 10 005
1038EL/M12S - 12
1038EL/4S 12 - 18
1048EL/M12S - 12
24
) 1048EL/4S 2 - 25
Piston Art. 43
Pilot 1048EL/5S 5/8” 16 30 28 35 60 -40 +130
Operated 0,07
1058EL/5S 5/8" 16 38
1058EL/6S 3 - 165 48 16
1058EL/7S R 22 57
1098EL/9S 118" - 25 10
01
1078EL/11S 13/8” 35 27 16 18
1078EL/13S 15/8”

TABLE 2: DIMENSIONS AND WEIGHTS OF NC VALVES WITH 9320 COILS

Dimensions [mm] ‘ -
Weight

[a]

Operating

Principles Catalogue Number

H3 L1

1028EL/2S 125 677
' 1028EL/2S.E 125 677
E"t‘?“ 75 625 34 67 -
cting 1028EL/3S 125 691
1028EL/M10S 125 691
1038EL/3S 1 765
1038EL/M10S 1m 765
925 80,0 50,5 -
1038EL/M12S 127 786
1038EL/AS 127 786
1048EL/M12S 127 1074 ‘
) 1048EL/4S 1005 845 56,5 127 45 1074
Piston
Pilot 1048EL/5S 175 67 1138
Operated
1058EL/5S 175 1574
1058EL/6S 121 93 65 175 57 1616
1058EL/7S 180 1470
1098EL/9S 157 127 99 235 60 2550
1078EL/11S 175 141 13 278 68 3210
1078EL/13S

Connectors are not included in the boxes and have to be ordered separately
With coil 9360 the dimension L2 is equal to 57 and the weight must be decreased of 250 g
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TABLE 3: REFRIGERANT FLOW CAPACITY [KW]

Operating

o Catalogue Number Liquid line Suction line Hot Gas line
Principles

1028EL/2S 40 30
) 1028EL/2S.E 6.2
Direct
Acting
1028EL/3S 46
1028EL/M10S
1038EL/3S 27
1038EL/M10S
5 20
1038EL/M12S
1038EL/4S
1048EL/M12S 64
13 48
1048EL/4S
Piston
Pilot 1048EL/5S 80 16 61
Operated
1058EL/5S 102 20 7
1058EL/6S 129 25 97
1058EL/7S 153 30 115
1098EL/9S 268 53 202
1078EL/11S 429 85 323
1078EL/13S

Standard rating conditions according to AHRI Standard 760-2014

Condensing temperature 30°F (-1,2°C)
Liquid temperature 20°F (-6,7°C)
Subcooling 10°R (5,5°K)
Evaporating temperature -20°F (-28,9°C)
Temperature leaving evaporator -10 °F (-23,4°C)
Evaporator superheating 10°R (5,5°K)
Suction line temperature -5°F (-15°C)
Suction superheating 15°R (8,4 °K)
Discharge temperature 80 °F (26,6°C)
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CHAPTER 2

SOLENOID VALVES

2.2 - HIGH PRESSURE NORMALLY CLOSED SOLENOID VALVES

APPLICATION

The high-pressure normally closed solenoid valves are considered
“Pressure Accessories” according to the definition provided in
Article 2, Point 5 of the Directive 2014/68/EU (PED Recast) and
are subject to the classification indicated in Article 4, Points 1.c)
and 3 of the same Directive.

These valves have been developed by Castel for all those applications
that use the trans-critical R744 refrigerant fluid belonging to Group
2, as defined in Article 13, Chapter 1, Point (b) of Directive 2014/68/
EU, with reference to EC Regulation No. 1272/2008.

CAUTION!: these solenoid valves cannot be used with other
refrigerant fluids.

OPERATION

A normally closed valves (NC) means that:

= when the coil is not energised, the plunger closes the fluid flow
< when the coil is energised, the plunger opens the valve seat
connecting the inlet to the outlet.

High pressure NC solenoid valves for R744 are sold without cail
(with the S suffix). For these solenoid valves are available:

< Coils in series 9121 (coils type CM3)

< Coils in series 9320 (coils type HF3)

The valves in series 1417E and 1418E are direct acting valves.
Their operation depends only on the magnetic field produced
by the current flow into the coil. Opening/closing of main valve
seat, the only seat, is directly controlled by the mobile plunger.
Inside the valve body there is a ring mesh filter that traps dirt and
contaminants at the valve inlet.

These valves can work with zero pressure differential.

All the other high pressure NC valves are pilot-operated solenoid
valves (piston operated). Their operation depends not only on the
magnetic field produced by the current flow into the coil, but also
on a minimum inlet pressure, which is necessary to:

- open the piston and keep it lifted off the main opening

- close the piston and ensure the tightness on the main opening
Opening/closing of main valve seat is controlled by the piston while
opening/closing of pilot seat is controlled by the mobile plunger of
the coil.

These valves cannot work with zero differential pressure.

CONSTRUCTION

- Hot forged brass EN 12420 — CW 617N for body and cover

- Copper tube EN 12735-1 — CuFe2P (k65) for solder connections
of 1437E valves

- Stainless steel tube AISI 304 for solder connections of 1438E
valves

- Austenitic stainless steel EN 10088-3 — 1.4305 for enclosure
where the plunger moves

- Ferritic stainless steel EN 10088-3 — 1.4105 for the plunger

- Austenitic stainless steel EN 10088-3 — 1.4301 for the mesh filter
- Ethylene propylene rubber (EPDM) for outlet seal gaskets

- PTFE, bronze filled, for seat

INSTALLATION

All the valves in this chapter can be installed on the three main
branches of a plant (hot gas line, liquid line, and suction line), while
respecting the limits of use and the capacities indicated in TABLE 4.
The valves in series 1417, 1418, 1427 and 1428 can also be used
on the oil lines of R744 systems.

TABLE 4 shows the following functional characteristics of a solenoid
valve:

- Connection dimensions

- PS: maximum allowable pressure of the refrigerant

- TS: maximum / minimum allowable temperature of the refrigerant
- Kv: discharge factor

- minOPD : minimum opening pressure differential. This is the
minimum pressure differential between inlet and outlet at which a
pilot-operated solenoid valve can open and stay opened or close
and maintain the seal.

- MOPD: maximum Opening Pressure Differential according to AHRI
STANDARD 760: 2014. This is the maximum pressure differential
between inlet and outlet at which a solenoid valve can open.

Before connecting the valve to the pipe, it is advisable to make sure
that the refrigerating system is clean. In fact, valves with PTFE,
bronze filled, gaskets are sensitive to dirt and debris. Furthermore,
check that the flow direction in the pipe corresponds to the arrow
stamped on the valve body. All the valves can be mounted in any
position so long as the coil does not point downwards.

The brazing of connections of 1417E, 1427E and 1437E valves
should be carried out with care, using a low melting point filler
material (min 5% Ag). It is not necessary to disassemble the valves
before brazing, but it is important to avoid direct contact between
the torch flame and the valve body, which could be damaged and
compromise the proper functioning of the valve.
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We recommend TIG welding for steel connectors of 1418E,
1428E and 1438E valves, to be performed as quickly as possible
according to the method shown in the product instruction sheet.
The connection material is AISI 304: it is only possible to use AlSI
308 filler material if welding to pipes made from the same type of
material. For pipes made from other materials, please contact your
welding supplies supplier.

Before connecting a valve to the electrical system, be sure that
the line voltage and frequency correspond to the values marked
on the cail.
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TABLE 4: GENERAL CHARACTERISTICS OF HP-NC VALVES WITH ODS CONNECTIONS

Connections

0DS Opening Pressure Differential [bar]

‘ Seat size ‘

AV Ractor R744MOPD |  Oil MOPD

nominal @
[mm) [m3/h]

Operating

BS
Principles

Catalogue Number ‘ [bar]

@[in] | @ [mm] A min. | max.

with reinforced copper connections (K65)

1417E/2505 ua

13 0,065 0 80 80 20 20

1438E/M125070

+70

g p17E /3505 | -
1427E/25020 wo -
2 0150
1427E/35020 g -
20 | 2
1427E/25030 o -
3 0,320 130 | -40  +150
by | M27E/35080 3/8 -
Pilot Operated 04 80 80
1437E/35050 g -
5 0,800
1437E/45050 v | -
NA | NA
1437E/35070 g -
7 1100
1437E/45070 v | -

NA

NA

with stainless steel connections

+70

Direct 1418E/M6S05 - 6
Acting 13 0,065 0 80 80 20 20
1418E/M10S05 - 10
1428E/M6S020 - 6
2 0150
1428E/M10S020 - 10
20 20
1428E/M6S030 - 6
3 0,320 140 | -40 | +150
' 1428E/M10S030 - 10
Piston
Pilot Operated 04 80 80
1438E/M10S050 - 10
5 0,800
1438E/M12S050 - 12
NA NA
1438E/M10S070 - 10
7 1100

NA

NA

Risk
Category
according
to PED
Recast

Art. 4.3

Art. 4.3
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TABLE 5: DIMENSIONS AND WEIGHTS

. Dimensions [mm]
Operating Catalogue Weight

Principles Number

Direct 1417E/2S05 u7z 51 56
Acting NA NA 35 67 NA 270
1417E/3505 121 55 60
1427€/25020
127 55 NA 96 64
1427€/2S030
NA 38 67 NA 398
1427E/35020
131 59 100 68
Piston 1427E/35030
Pilot
Operated 1437E/35050
143 66 122 69
1437E/35070
21 225 59 67 18 710
1437E/4S050
141 64 120 67
1437E/45070
Direct 1418E/M6S05 119 53 58
Acting NA NA 35 67 NA 250
1418E/M10S05 121 55 60
1428E/M65020
127 55 NA 96 64
1428E/M6S030
NA 38 67 NA 390
1428E/M10S020
131 59 100 68
Piston 1428E/M10S030
Pilot
Operated 1438E/M10S050
143 66 122 69
1438E/M10S070
21 225 59 67 18 700
1438E/M12S050
141 64 120 67
1438E/M12S070

coils and connectors are not included in the boxes and have to be ordered separately
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TABLE 6: REFRIGERANT FLOW CAPACITY [KW]

Operating

o Catalogue Number gas cooler line Suction line Hot Gas line
Principles

Dot | MALTE2505
e 17 030 12
9 14178/3505
1427E/25020
39 0,69 28
1427E/35020
1427E/25030
84 148 6,0
by | M27E/35080
PlotOperated 1437635050
210 370 150
1437E/45050
1437E/35070
289 509 206
1437E/4S070
Diect | VAIBEIMBSOS
Actin 17 030 12
9 1418E/M10505
1428E/M65020
39 0,69 28
1428E/M105020
1428E/M6S030
84 148 6,0
Piston | 1428E/M10S030
Pilot
Operated 1438E/M10S050
210 370 150
1438E/M125050
1438E/M10S070
289 500 206
1438E/M125050

Standard rating conditions according to AHRI Standard 760-2014
Gas-cooler outlet temperature 95°F (35°C)
Evaporating temperature 14°F (-10°C)
Evaporator outlet temperature 23°F (-5°C)
Evaporator superheating 9°R (5°K)
Suction line temperature 32°F (0°C)
Suction line superheating 9°R (5°K)
Discharge temperature 212°F (110°C)
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SOLENOID VALVES

2.3 - MAGNETIC TOOL

APPLICATION

Castel supplies to its customers the permanent magnet tool code
9900/X91 for the normally closed solenoid valves illustrated in
the previous chapters. This tool can be used when brazing the
copper connections to the plant pipes: once fit on the valve stem
of the mobile plunger, instead of the coil, it allows the protective
gas (nitrogen) flow and avoids any damage to the plunger gasket
and to the diaphragm.

CONSTRUCTION

The permanent magnet tool code 9900/X91 consists of three
anisotropic ferrite rings in an anodized aluminium body.
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APPLICATION

For NC solenoid valves (Chapter 2), Castel provides its customers
with the following series of coils that use the “FAST LOCK” system:
- Series 9320 (coils type HF3) are interchangeable with coils in
series 9120 (coils type HM3). The coils in series 9320 can be
used on all the valves produced by Castel that used the coils in
series 9120.

- Series 9360 (coils type HF4) are interchangeable with coils in
series 9160 (coils type HM4). The coils in series 9360 can be
used on all the valves produced by Castel that used the coils in
series 9160.

The “FAST LOCK” system (protected by law) guarantees secure
fixing, without errors or carelessness, of the coil on the valve,
making assembly and disassembly easy and quick. Coils using
the “FAST LOCK” system can be assembled on valves, and later
disassembled, without the need of additional equipment.

For solenoid expansion valve (Chapter 1) the following type of coils
are available:

- Series 9120 (coils type HM3) equipped with DIN connection

- Series 9160 (coils type HM4) equipped with DIN connection

- Series 9121 (coils type CM3) equipped with an encapsulated
co-moulded cable 7 m long.

PS: these cails can be used also with NC solenoid valves in Chapter 2

Coils in series 9120, 9320 can be coupled with all connectors in
series 9150 and 9900 manufactured by Castel. The protection
rating guaranteed by the coil + connector system is IP65 according
to the EN 60529 standard.

Coils in series 9160, 9360 must be used preferably with connector
type 9155/R01. The protection rating of the coil + connector 9155/
RO1 system is IP65/IP68 according to the EN 60529 standard.
Alternatively, these coils can be coupled with connectors in series
9150 or 9900. In this case, the protection rating of these systems
is IP65.

CONSTRUCTION

In compliance with IEC standard 85, the coils in series 9120,
9121, 9160, 9320 and 9360 have Class F encapsulation, and their
production is compliant with standards EN 60730-1 and EN 60730-
2-8. The windings are made of copper wire, with insulation class
H (180 °C), in compliance with IEC standard 85. The outer casing
is made of waterproof, dielectric resins that guarantee reinforced
insulation and allow any type of assembly.

All coils have Class | protection ratings against electric contacts.
Consequently, their safety requires an efficient ground system.

CHAPTER 3

COILS

3.1 = COILS AND CONNECTORS

Rubber gaskets assembled on the upper and lower ends of the coils
(only on the lower end for coils in series 9320 and 9360) complete
the protection of the windings from humidity.

The terminals of the coils in series 9120, 9160, 9320 and 9360
consist of two Faston connectors plus a Faston ground connector.
All coils in this chapter are designed for continuous use. The
solid construction of these coils makes them suitable for use in
refrigeration systems operating in heavy-duty environments

CERTIFICATIONS

Coils in series 9160, 9360 with 110 VAC, 220/230 VAC and 240
VAC power supply, and coils in series 9120, 9121 and 9320 with
220/230 VAC power supply are manufactured according to the
Low Voltage (LV) Directive (2006/95/EC). All coils in this chapter
comply with the Electromagnetic Compatibility (EMC) Directive
(2004/108/EC).

CONNECTORS

DIN 43650 standardized connectors 9150 represent an effective
system for the connection of the coil to the power system, thus
ensuring safety also in the presence of moisture. Based on the
assembly requirements, these connectors allow you to choose the
orientation of the outer casing with respect to the inner terminal
block. The gland nut of the outer casing is suitable for receiving
cables with an external diameter of 6 to 9 mm and is equipped
with a self-locking device. Three-pole cables with a cross-section
greater than or equal to 0.75 mmz2 are recommended.

The connectors in series 9900 are available with co-moulded
cables of different lengths. In these versions, the orientation of
the casing cannot be changed with respect to the terminal block.
As long as they are used with the gaskets provided, both types
ensure IP65 protection rating according to EN 60529.

Castel developed specific connectors, series 9155, suitable for
use in refrigeration systems operating in heavy-duty environments,
for example:

- exposure to the atmospheric conditions

- rooms with high degree of moisture

- cyclic condensing / evaporation on the valve

- cyclic icing / defrosting on the valve

Based on the assembly requirements, these connectors allow you
to choose the side orientation of the outer casing with respect to
the inner terminal block. It is not possible to point the exit of the
cable upwards. The gland nut of the outer casing is suitable for
receiving cables with an external diameter of 6 to 9 mm and is
equipped with a self-locking device. It is again recommended that
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three-pole cables with a cross-section greater than or equal to 0.75
mm2 be used. As long as they are used with the gaskets provided,
the connectors in series 9155 ensure IP65/IP68 protection rating
according to the EN 60529 standard.

9120 (Type HM3)

35

ﬁ: Hi

9160 (Type HM4)

CEIR

9320 (Type HF3)

w
I
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9360 (Type HF4)
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TABLE 1: GENERAL CHARACTERISTICS OF COILS

Insulation TA[°C]
Voltage Voltage . .
Catalogue Number Frequecy [Hz] class Connection Connectors  |Protection Degree

0
V] tolerance [%] EN 60730

Terminal block for DIN 9150/R02 IP 65
9120/RA6 HM3 | 220/230A.C. +6/-10 50/60 F 20 | +50 43650/A 9900/%66 (with connector)
9121/RA6 CM3 220/230AC. +6/-10 50/60 F -20 +50 Three wires cable _ IP 66
9320/RA6 220/230A.C. +6/-10 50/60

Terminal block for DIN 9150/R02 IP 65
SR HF3 L2pce F 20 +50 43650/A 9900/X66 (with connector)

+10/-5 _
9320/RD2 24DC.
9160/RA2 24AC.

+10/-10 P65
9160/RA4 110AC. 9150/R02 (with connectors

Terminal block for DIN 9155/R01 9150, 9900)

HM4 50760 F 20 | +50 43650/A 9155/R02 IP65/1P 68
9160/RA6 220/230AC. +6/-10 9900/X66 (With connector
9155)
9160/RA7 240AC. +10/-10
9360/RA2 24AC.
+10/-10 P65
9360/RA4 110AC. 9150/R02 (with connectors
Terminal block for DIN 9155/R01 9150, 9900)
HF4 50760 F 20 | +50 43650/A 9155/R02 IP65/1P 68
9360/RA6 220/230AC. +6/-10 9900/X66 (with connector
9155)
9360/RA7 240AC.

TABLE 2: CONSUMPTIONS AND WEIGHTS OF COILS

Consumption at 20 °C [mA]
Power ’ Weight
Catalogue Number Start Workin:
- W] - [a]

‘ 50 [Hz] ‘ 60 [Hz] ‘ C. ‘ 50 [Hz] ‘ 60 [Hz] ‘ C. ‘

9120/RA6 220/230AC.
9121/RAG CM3 | 220/230AC. 2 190 160 - 110 80 - 860
9320/RA6 220/230AC. ) 190 160 - 110 80 -
9320/RDL HF3 20C. 20 1720 1720 500
9320/RD2 24DC. 20 - - 895 - - 895
9160/RA2 AL, 1490 1320 700 530
9160/RA4 110AC. 330 300 156 18

HM4 8 ~ _ 230
9160/RA6 2201230 AC. 162 142 76 57
9160/RAT 240AC. 7 130 70 53
9360/RA2 AL, 1490 1320 700 530
9360/RA4 110AC. 330 300 156 18

HF4 8 ~ _ 230
9360/RA6 220230 AC. 162 142 76 57
9360/RA7 240AC.
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TABLE 3: GENERAL CHARACTERISTICS OF CONNECTORS

Catalogue Number

Cable length [m]

Cable thickness [mm2]

Standard

Degree of protection Class of insulation

9150/R02

9900/X66

3x0,75

DIN 43650

IP65 EN 60529

Gruppo C VDE 0110-1 /89

9155/R01

IP65/IP68

EN 60529
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CHAPTER 3

COILS

3.2 = COILS AND CONNECTORS, UL APPROVED

APPLICATION

For solenoid expansion valve (Chapter 1) approved by the American
certification authority Underwriters Laboratories Inc., Castel
provides its customers with the following types of coils:

- Series 9125 (coil type HM3), with connection type DIN 43650
- Series 9185 (coil type CM3-N2), with connection type “Junction
Box NEMA 2",

- Series 9186 (coil type CM3-N4), with connection type “Conduit
Hub NEMA 4"

Coils in series 9125 must be coupled with connector type 9150UL/
R0O2. The protection rating of the coil + connector system is IP65
according to the EN 60529 standard.

The coils in series 9185 are complete with a connection system and
a metal sheath. The protection rating guaranteed by the “Junction
Box” connection system is similar to IP12-32 according to the EN
60529 standard.

The coils in series 9186 are complete with a connection system and
a metal sheath. The protection rating guaranteed by the “Conduit
Hub” connection system is similar to IP54 according to the EN
60529 standard.

CONSTRUCTION

In compliance with IEC standard 85, the coils in series 9125,
9185 and 9186 have Class F encapsulation and their production
is compliant with standards EN 60730-1 and EN 60730-2-8. The
windings are made of copper wire, with insulation class H (155°C),
in compliance with IEC standard 85. The outer casing is made of
waterproof, dielectric resins that guarantee reinforced insulation
and allow any type of assembly.

All coils have Class | protection ratings against electric contacts.
Consequently, their safety requires an efficient ground system.
Rubber gaskets assembled on the upper and lower ends of the coils
complete the protection of the windings from humidity.

The caoils in series 9125 are equipped with three flat terminals,
two Faston connections in line plus a Faston ground connection.
The caoils in series 9185 are equipped with two cables, at least
153 mm long, and ground screws incorporated in the body of the
metal casing. The body of the casing is screwed onto the metal
reinforcement of the coil and there are two semi-sheared slots
to screw on a metal sheath. A metal cover screwed on the body
closes the casing and encloses the joints between the power cable
and the coil wires.

Coils in series 9186 are equipped with two wires, at least 457
mm long. The flange of the inlet plug is screwed to the metal
reinforcement of the coil. The inlet plug is threaded in order to
screw on a metal sheath.

All coils in this chapter are designed for continuous use. The
solid construction of these coils makes them suitable for use in
refrigeration systems operating in heavy-duty environments

CERTIFICATIONS

The American certification authority Underwriters Laboratories
Inc. has approved coils in series 9125, 9185, and 9186 with file
E243604. These coils are certified UL-CSA Recognized for the
USA and Canada with file E243604, in compliance with American
standard UL 429 and Canadian standard C22.2 No. 139-13.

The coils in series 9125, 9185, and 9186 with voltages of 120 VAC,
208 VAC, 220/230 VAC, 240 VAC comply with the Low Voltage
Directive (2006/95/EC). All coils in this chapter comply with the
Electromagnetic Compatibility (EMC) Directive (2004/108/EC).

CONNECTORS

Connector 9150UL/R02 has been approved by the American
certification authority Underwriters Laboratories Inc. This connector
is certified UL-CSA Recognized for the USA and Canada with file
E333724, in compliance with American standard UL 1977 and
Canadian standard C22.2 No. 182.3.

The DIN 43650 standardized connector 9150UL/R02 represents an
effective system for the connection of the coil to the power system,
thus ensuring safety also in the presence of moisture. Based on the
assembly requirements, this connector allows you to choose the
orientation of the outer casing with respect to the inner terminal
block. The gland nut of the outer casing is suitable for receiving
cables with an external diameter of 6 to 9 mm and is equipped
with a self-locking device. Three-pole cables with a cross-section
greater than or equal to 0.75 mmz2 are recommended.

As long as it is used with the gaskets provided, connector 9150UL/
RO2 ensures IP65 protection rating according to the EN 60529
standard.
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TABLE 4: GENERAL CHARACTERISTICS OF COILS, UL RECOGNIZED APPROVED

Voltage Insulation TA[°C]
Frequecy :
V] tolerance [H2] class Connection Connectors
[%] IEC 85

Protection
Degree

Catalogue Number Voltage

9125/RD1 12DC.

+10/-5 -
9125/RD2 24DC.
9125/RA2 24AC.

Terminal block for DIN IP 65
9125/RA4 HM3 120AC. +10/-10 F -20 +50 43650/A 9150UL/R02 (with connector)
9125/RA5 208A.C. 60
9125/RA6 220/230AC.. +6/-10
9125/RA7 240AC. +10/-10
9185/RD1 12DC.

+10/-5 -
9185/RD2 24DC.
9185/RA2 24AC.
9185/RA4 CM3-N2 120AC. +10/-10 F -20 +50 | Junction box NEMA 2 - ~IP12-32
9185/RA5 208A.C. 60
9185/RA6 220/230AC.. +6/-10
9185/RA7 240AC. +10/-10
9186/RD1 12DC.
+10/-5 -
9186/RD2 24DC.
9186/RA2 24AC.
9186/RA4 CM3-N4 | 120AC. +10/-10 F -20 +50 Conduit hub NEMA 4 - ~IP54
9186/RA5 208A.C. 60
9186/RA6 220/230AC.. +6/-10
9186/RA7 240AC.
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TABLE 5: CONSUMPTIONS AND WEIGHTS OF COILS

Consumption at 20 °C [mA]

Catalogue Number Coil type Vo[lt/aige Start Working W%]]ht
D.C. ‘ 60 [Hz] ‘ D.C. ‘
9125/RD1 12DC. - 1720 - 1720
9125/RD2 24DC. # - 895 - 895
9125/RA2 24AC. 2060 1015
9125/RA4 HM3 120AC. 506 261 470
9125/RA5 208A.C. 20 286 - 152 -
9125/RA6 220/230AC. 260 133
9125/RA7 240AC. 235 122
9185/RD1 12D.C. - 1720 - 1720
9185/RD2 24DC. # - 895 - 895
9185/RA2 24AC. 2060 1015
9185/RA4 CM3-N2 120AC. 506 261 590
9185/RA5 208A.C. 20 286 - 152 -
9185/RA6 220/230AC. 260 133
9185/RA7 240AC. 235 122
9186/RD1 12D.C. - 1720 - 1720
9186/RD2 24DC. # - 895 - 895
9186/RA2 24AC. 2060 1015
9186/RA4 CM3-N4 120AC. 506 261 530
9186/RA5 208A.C. 20 286 - 152 -
9186/RA6 220/230AC. 260 133
9186/RA7 240AC. 235 122

TABLE 6: GENERAL CHARACTERISTICS OF CONNECTORS, UL RECOGNIZED APPROVED

Catalogue Number

Standard

Degree of protection

Class of insulation

Approval

9150UL/R02

DIN 43650

1P65
EN 60529

Gruppo C VDE 0110-1/89

UL Recognized
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