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AND THE PRODUCTS

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 ISO 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 2020 Handbook about the line of products:

POLYHEDRA

New products compatible with the widest possible range of refrigerants classified Al, A2L and A3 according to ASHRAE
STANDARD 34-2019 # :

— HFC (R1344a, R32, R404A, R407C, R410A, R507)

— HFO (R1234yf, R1234ze, R448A, R449A, R450A, RA52A, R452B, R454B, R513A)
— HC (R290, R600, R600a, R1270)

(#): For specific applications with refrigerant fluids not listed above, please contact Castel Technical Department
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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 12284:2003 — Refrigerating systems and heat pumps
Valves - Requirements, testing and marking
— EN 14276-1:2011 — Pressure equipment for refrigerating systems and heat pumps.
Part 1: Vessels - General requirements
— ENISO 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 5 x MWP in compliance with
standard UL 207 or UL 429.

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













EXPANSION VALVES

11 - SOLENOID EXPANSION VALVES

APPLICATIONS

The solenoid expansion valves in series 2028N 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

— Liquid chillers

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
Article 4, Points 1.c) and 3 of the same Directive.

They can be installed on systems that use the following refrigerant
fluids:

— HFC (R134a, R32, R404A, R407C, R410A, R507)

— HFO, HFO/HFC mixtures (R1234yf, R1234ze, R448A, R449A,
R450A, R452A, R452B, R454B, R513A)

— HC (R290, R600, R600a, R1270)

belonging to Group 1 and 2, as defined in Article 13, Chapter 1,
Point (a) and (b) of Directive 2014/68/EU, with reference to EC
Regulation No. 1272/2008.

For specific applications with refrigerant fluids not listed above,
please contact Castel Technical Department.

CAUTION! These valves cannot be installed on systems that
use HCFC (R22) refrigerant.

OPERATION

The valve in series 2028N 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 2028N are supplied complete with orifice.
Nine different orifices with nine different maximum capacities that
range from orifice 01 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
2028N/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 2028N are sold exclusively without coil (suffix S).
For these valves are available:

 Coils in series 9300 (coils type HF2)

 Coils in series 9320 (coils type HF3)

« Coils in series 9360 (coils type HF4)

The main parts of the valves in series 2028N 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.EE. for seat gaskets

— Hydrogenate nitrile rubber (HNBR) for outlet seal gaskets

SELECTION

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

Type of refrigerant

Evaporator capacity, Q,

Evaporating temperature/pressure, T,/ p,

Minimum condensing temperature/pressure, T_/ p,

Liquid refrigerant temperature at valve inlet, T,

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.
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Step 1
Determine the pressure drop across the valve. The pressure drop
is calculated using the equation:

AP =P.—( P, +4p )

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, Q,, must be suitably sized based on the subcooling
value. The subcooling is calculated using the equation:

ATsub = Tc - TI

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

QSUb - Q%Fsub

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, F_, is highly dependent by
the evaporation temperature, T,, so 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 = I:ev 'qub

Step 4

Determine required orifice size. Use the pressure drop across the
valve, the evaporating temperature and the correct evaporator
capacity, Q,, 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 Ap, , and to avoid that a
drop-in load cause a reduction in the maximum valve power.

DIMENSIONING EXAMPLE

Type of refrigerant: R404A

= Evaporator capacity, Q, 2.8 kW
= Evaporating temperature, T, -10°C
= Minimum condensing temperature, T, +35°C
= Liquid refrigerant temperature, T, +20°C

Pressure drop in the liquid line, distributor and evaporator, Ap 2 bar

Step 1 - Determine the pressure drop across the valve.

= Condensing pressure at + 35 °C - P_ = 16.9 bar
= Evaporating pressure at— 10 °C - P, = 4.4 bar

Ap,, =169 (4,4 +2)=10,5-bar

Step 2 - Determine required valve capacity

AT,, =35-20=15-°K

From the subcooling correction factor Table 6B, we find the
appropriate correction factor, F_, equal to 1.17 for AT , =15 °K.
The required valve capacity is

sub’

_28/ _ong.
Qu = 28417 =239-kW

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

Q,, =125-239 =3 .kW

Step 4 - Determine required orifice dimension.

Using the capacity Table 6A for refrigerant fluid R404A, enter the
data:

e Pressure drop across the valve = 10.5 bar

= Evaporating temperature = - 10 °C

e Calculated evaporator capacity = 3 kW

Select the corresponding orifice, 04 (Note: the expansion valve
capacity must be equal to or slightly greater than the calculated
evaporator capacity)
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Table 1: General characteristics of PWM expansion valves

0DS Connections Opening Pressure Differential [bar] ‘
Catalogue Orifice i i Category

number Type a ) principles Time according to
[m?/h] |MinOPD . PED Recast
9160 | 9120 | 9160 | 9120 : )

I out 9360 | 9320 | 9360 | 9320

2028N/3s01 38" | 12" | - -
01 0,010
2028N/M10S01 - - 10 12

2028N/3502 38" | 12 | - -
02 0,017
2028N/M10S02 - - 10| 12

2028N/3S03 38" | V2 | - -
03 0,023 37 37 37
2028N/M10S03 - - 0 12

37 37
2028N/3S04 38" | V2 | - -
04 0,043
2028N/M10S04 - - 0 12

PWM

(Pulse

Width
Modulating)

2028N/3S05 3/8" | 12" | - -
05 0,065 0
2028N/M10S05 - - 0| 12

1 50 -40 | +100 Art4.3

2028N/3S06 3/8" | 12" | - -
06 0113 27 27 18
2028N/M10S06 - - 0| 12

2028N/4S07 12" | 5/8" | - -
07 0,200 15 32 32
2028N/M12S07 - - 12 | 16

14
2028N/4S08 v s | - | -
08 0,230 12 18 | 27 27
2028N/M12508 -l - 2] s

2028N/4S09 12" | 5/8" | - -
09 0,250 10 22 10 22
2028N/M12S09 - - 12 | 16

Table 2: Dimensions and weights of PWM expansion valves with 9360 coils (1)

2028N/3

=

Catalogue number

2028N/3501
2028N/M10501 (L 1]
2028N/3502 —
2028N/M10502
2028N/3503
2028N/M10S03
2028N/3504
2028N/M10S04 {ZFG ]
2028N/3505 8

2028N/M10S05 % BB RS (]
2028N/3506
2028N/M10506
2028N/4507
2028N/M12507 i
2028N/4508
2028N/M12508
2028N/4509

2028N/M12S09
1

H1

i

o —

s—
L

119 430

H2
5
g

L1

150 450

(1) : with coil 9300 the dimension L2 is equal to 34 and the weight must be decreased of 45 g
(1) : with coil 9320 the dimension L2 is equal to 47 and the weight must be increased of 245 g
Connectors are not included in the boxes and have to be ordered separately
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Table 3: Orifices - Rated capacities in kW

Refrigerant

Catalogue | Orifice

number | Type
[mm] |R134a| R32 |R404A R407C|R410A| R507 |R1234ze|R1234yf|R448A R449A RA50A|R452A R452B|R454B R513A| R290

9150N/R63| 01 05 | 079 | 175 | 074 | 103 | 121 | 0,72 | 062 058 | 098 | 097 | 069 | 0,76 | 136 | 1,38 | 0,67 | 106 | 068 | 0,70 | 119

9150N/R64 | 02 07 | 157 | 348 | 147 | 204 | 240 | 144 | 123 116 | 196 | 192 | 138 | 152 | 271 | 273 | 133 | 211 | 134 | 139 | 2,37

9150N/R65| 03 08 | 186 | 413 | 175 | 242 | 284 | 170 | 146 137 | 232 | 227 | 163 | 180 | 321 | 324 | 158 | 251 | 159 | 164 | 280

9150N/R66 | 04 11 | 301 | 668 | 283 | 392 | 460 | 276 | 236 222 | 375 | 368 | 264 | 291 | 519 | 524 | 255 | 405 | 257 | 266 | 454

9150N/R67 | 05 13 | 515 | 1143 | 484 | 671 | 788 | 472 | 405 380 | 642 | 630 | 452 | 498 | 888 | 897 | 437 | 694 | 440 | 455 | 7,76

9150N/R68| 06 17 714 | 1584 | 6,71 | 930 | 1092 | 654 | 561 526 | 890 | 873 | 627 | 690 | 1231 | 1244 | 606 | 962 | 611 | 631 | 10,76

9150N/R69 | 07 23 | 11,26 | 2498 | 10,58 | 14,66 | 1722 | 10,32 | 8,84 830 | 1403|1377 | 988 | 10,88 | 1942 | 1961 | 955 | 1517 | 9,63 | 995 | 16,98

9150N/R78 | 08 25 | 1357|3011 | 12,75 | 1767 | 20,75 | 1244 | 1066 | 10,00 | 1691 | 16,60 | 11,91 | 1311 | 23,40 | 23,64 | 11,51 | 18,28 | 11,60 | 12,00 | 20,46

9150N/R79 | 09 2,7 | 1505|3339 | 1414 | 1960 | 2302 | 13,79 | 11,82 | 11,09 | 18,76 | 18,40 | 13,21 | 14,54 | 25,95 | 26,21 | 12,76 | 20,27 | 12,87 | 13,31 | 22,69
T

Rated capacities are based on:

- Evaporating temperature Tevap = + 5 °C

- Condensing temperature Tcond = + 32 °C

- Refrigerant liquid temperature ahead of valve Tlig = + 28 °C

Table 4A: Refrigerant R134a - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,58 0,74 0,83 0,88 0,90 0,91 0,91 0,89 0,87
02 115 147 165 1,75 1,80 181 1,80 1,77 1,72
03 136 174 195 2,07 213 215 213 210 2,04
04 2,20 2,82 316 3,35 344 347 345 3,39 3,30
05 377 483 5,40 573 5,89 5,94 591 581 5,65
06 5,22 6,69 749 794 816 8,23 819 8,05 783
07 8,23 10,56 11,81 12,52 12,88 12,99 1291 12,69 12,35
08 9,92 12,72 14,24 15,09 15,52 15,65 15,56 15,30 14,89
09 11,01 141 15,79 16,73 1721 17,36 17,26 16,97 16,51
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,60 0,76 0,84 0,89 0,91 0,91 0,91 0,89 0,86
02 119 151 167 177 181 182 1,80 176 171
03 141 179 198 2,09 214 215 213 2,09 2,03
04 2,28 2,89 3,21 3,38 347 348 345 3,38 3,28
05 3,90 4,95 549 579 5,93 5,96 591 579 5,62
06 540 6,86 762 8,03 8,22 8,26 819 8,03 779
07 8,52 10,81 12,01 12,66 12,97 13,03 12,91 12,66 12,28
08 10,27 13,03 14,48 15,26 15,63 15,70 15,56 15,25 14,80
09 11,39 14,45 16,06 16,92 17,33 1742 17,26 16,92 16,42
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Table 4A: Refrigerant R134a - Capacities in kW

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,61 0,77 0,85 0,89 0,90 0,91 0,89 0,87 0,84
02 122 153 168 176 1,80 1,80 178 173 168
03 144 181 199 2,09 213 213 210 2,06 199
04 2,33 2,93 3,23 3,38 345 345 341 3,33 3,22
05 3,99 5,01 5,52 579 5,90 5,90 5,83 5,69 5,50
06 5,54 6,94 7,65 8,02 818 818 8,08 789 7,63
07 8,73 10,95 12,07 12,65 12,89 12,90 12,74 12,44 12,03
08 10,52 1319 14,55 15,25 15,54 15,55 15,35 14,99 14,50
09 11,67 14,63 16,13 16,91 17,23 17,25 17,03 16,63 16,08

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,62 0,77 0,84 0,88 0,89 0,89 0,87 0,85 0,82
02 1,23 153 167 174 177 1,76 173 1,68 162
03 146 181 1,98 2,06 2,09 2,09 2,05 199 192
04 2,37 2,93 321 3,34 3,39 3,38 332 3,23 3
05 4,05 5,02 549 572 5,80 578 5,68 5,52 532
06 5,62 6,95 761 793 8,04 8,01 787 765 737
07 8,86 10,97 12,00 12,50 12,68 12,63 1241 12,07 11,62
08 10,67 13,21 14,46 15,06 15,28 15,22 14,96 14,55 14,01
09 11,84 14,66 16,03 16,71 16,94 16,88 16,59 16,13 15,53

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,62 0,76 0,83 0,86 0,87 0,86 0,84 081 0,78
02 124 152 165 170 172 170 167 161 155
03 147 180 195 2,02 2,04 2,02 198 191 183
04 2,38 291 316 3,27 3,30 3,27 3,20 3,09 2,96
05 4,07 497 540 5,59 5,64 5,59 547 5,29 5,07
06 5,64 6,89 749 775 782 775 759 734 703
07 8,89 10,87 11,80 12,23 12,33 12,23 11,96 11,57 11,08
08 10,71 1310 14,23 14,73 14,86 14,74 14,42 13,95 13,36
09 11,88 14,53 15,78 16,34 16,49 16,34 15,99 1547 14,81

Evaporating Temperature -40 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,62 0,75 081 0,83 0,83 0,82 0,80 0,77 0,73
02 1,23 149 161 1,65 1,66 164 159 153 146
03 146 176 190 196 1,96 194 189 181 173
04 2,36 2,86 3,08 317 318 314 3,05 2,93 2,79
05 4,04 4,89 527 542 544 5,36 5,22 5,02 478
06 5,60 6,77 730 752 754 744 724 6,96 6,63
07 8,84 10,68 1151 11,85 11,89 1,73 1141 10,98 10,45
08 10,65 12,87 13,87 14,28 14,33 1413 1375 13,23 12,59
09 11,81 14,28 15,39 15,84 15,90 15,68 15,25 14,67 13,97
TABLE 4B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 112 117 123 129 135 144 149

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

POLYHEDRA HANDBOOK - 2020




Table 5A: Refrigerant R32 - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,87 118 1,38 154 165 174 181 1,86 190
02 1,73 2,34 2,75 3,05 3,28 346 3,60 3,70 3,78
03 2,05 2,77 3,26 3,62 3,89 410 4,26 4,38 4,48
04 3,32 449 5,27 5,85 6,29 6,63 6,89 710 725
05 5,67 768 9,02 10,01 10,76 11,34 11,80 1214 12,40
06 7,86 10,65 12,51 13,88 14,92 15,73 16,35 16,83 1719
07 12,40 16,79 19,73 21,89 23553 24,80 25,79 26,54 2710
08 14,95 20,24 23,78 26,38 28,36 29,89 31,08 31,99 32,66
09 16,58 22,45 26,37 29,25 3145 3315 3447 3548 36,23
e |
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,93 125 147 1,62 1,74 183 190 196 2,00
02 184 249 291 3,22 3,46 3,64 3,78 3,89 3,97
03 218 2,95 345 3,82 410 431 4,48 4,61 471
04 3,54 477 5,58 6,18 6,63 6,98 725 746 762
05 6,05 816 9,55 10,57 11,34 11,94 1241 12,76 13,03
06 8,39 11,31 13,24 14,66 15,73 16,56 17,20 17,70 18,07
07 13,23 17,83 20,88 2311 24,80 2611 2713 2791 2849
08 15,94 2149 2517 2785 29,89 3147 32,69 33,63 34,34
09 17,68 23383 2791 30,89 3315 34,90 36,26 3730 38,08
o |
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,98 131 153 169 181 190 197 2,03 2,07
02 195 2,61 3,04 3,36 3,60 3,78 3,92 4,03 411
03 2,30 3,09 3,60 3,98 4,26 4,48 4,65 478 4,87
04 373 5,00 5,83 6,44 6,89 725 752 773 788
05 6,38 8,56 9,98 11,01 11,80 12,40 12,86 13,22 13,49
06 8,85 11,86 13,84 15,27 16,35 1719 1783 18,33 18,70
07 13,95 18,71 2182 24,08 25,79 2711 2812 2891 29,50
08 16,81 22,54 26,30 29,02 31,08 32,67 33,89 34,84 35,55
09 18,65 25,00 2917 3219 3447 36,23 3759 38,64 39,42
Evaporating Temperature -20 °C |
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 1,02 1,36 158 1,74 1,86 195 2,02 2,07 212
02 2,03 2,71 314 3,46 3,69 3,88 4,02 412 4,20
03 241 3,21 372 410 4,38 4,59 476 4,88 4,98
04 3,90 519 6,03 6,63 7,08 743 770 7,90 8,06
05 6,67 8,88 10,31 11,34 1212 12,71 1317 13,52 13,79
06 9,24 12,31 14,30 15,73 16,80 17,63 18,26 18,75 1912
07 14,58 19,41 22,55 24,80 26,50 2780 28,80 29,57 3015
08 1757 23,40 2717 29,89 3193 33,50 34,71 35,64 36,33
09 1948 25,95 3014 3315 3541 3715 38,50 39,52 40,29
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Table 5A: Refrigerant R32 - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 1,06 140 162 177 1,89 1,98 2,05 210 214
02 210 2,78 321 3,52 3,76 3,93 4,07 417 4,25
03 2,49 3,30 381 418 4,45 4,66 4,82 4,94 5,04
04 403 533 6,16 6,76 720 754 7,80 8,00 815
05 6,90 912 10,55 11,56 12,32 12,90 13,35 13,69 13,94
06 9,57 12,65 14,62 16,03 17,08 17,89 18,51 18,98 19,33
07 15,09 19,95 23,06 25,28 26,94 28,21 2919 29,93 30,48
08 18,19 24,04 27,79 30,46 3247 34,00 3517 36,07 36,74
09 2017 26,66 30,82 33,79 36,01 3771 39,01 40,01 40,75
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 1,09 142 1,64 179 190 199 2,06 211 214
02 216 2,83 3,26 3,56 3,78 3,96 4,09 419 4,26
03 2,56 3,35 3,86 4,22 448 4,69 484 4,96 5,05
04 414 543 6,24 6,82 726 758 784 8,03 817
05 708 9,29 10,68 11,68 1241 12,98 1341 13,73 13,97
06 9,82 12,87 1481 16,19 1721 17,99 18,59 19,04 19,37
07 1549 20,30 23,36 2553 2714 28,37 29,31 30,02 30,55
08 18,67 2447 2815 30,76 32,71 3419 3533 36,18 36,82
09 20,70 2714 31,22 3412 36,28 3792 39,18 4013 40,83
r subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 11 116 122 127 132 143 148

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 5B
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Table 6A: Refrigerant R404A - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,46 0,59 0,67 0,71 0,73 0,74 0,73 071 0,69
02 0,91 118 133 141 146 147 145 142 137
03 107 139 157 167 172 174 172 168 162
04 174 2,26 2,55 2,71 2,79 281 2,79 2,72 2,62
05 2,97 3,86 4,36 4,64 478 481 4,77 4,65 448
06 412 5,35 6,04 6,43 6,62 6,67 6,61 6,45 6,21
07 6,49 844 9,53 1014 1044 10,52 10,42 1017 9,80
08 783 1017 11,48 12,22 12,58 12,68 12,56 12,26 11,80
09 8,68 11,28 12,73 13,55 13,96 14,06 13,93 13,60 13,09
T wewwewsrs |
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,49 0,63 071 0,75 0,77 0,77 0,77 0,75 0,72
02 0,97 125 140 149 153 154 152 149 144
03 115 148 1,66 1,76 181 182 180 176 170
04 185 2,39 2,69 2,85 2,93 2,95 2,92 2,85 2,75
05 317 4,09 4,60 4,88 5,01 5,04 4,99 4,88 471
06 4,40 5,68 6,37 6,76 6,95 6,99 6,92 6,77 6,53
07 6,93 8,95 10,05 10,66 10,96 11,03 10,92 10,67 10,30
08 8,35 10,79 21 12,85 13,21 13,29 1316 12,86 1241
09 9,27 11,96 1343 14,25 14,65 14,74 14,59 14,26 13,76
T
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,51 0,66 0,73 0,77 0,79 0,79 0,78 0,77 0,74
02 1,02 1,30 145 153 157 158 1,56 152 147
03 121 154 1,72 182 186 187 185 1,80 174
04 195 2,50 2,79 2,94 3,01 3,02 2,99 2,92 281
05 3,34 4,27 4,77 5,03 516 518 512 4,99 4,82
06 4,63 5,92 6,61 6,98 715 718 709 6,92 6,68
07 730 9,34 10,42 11,01 11,27 11,32 1118 10,92 10,53
08 8,80 11,26 12,56 13,27 13,59 13,64 13,48 1316 12,69
09 9,76 12,48 13,93 14,71 15,07 1512 14,95 14,59 14,07
Evaporating Temperature -20 °C I
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,53 0,67 0,75 0,78 0,80 0,80 0,79 0,77 0,74
02 1,06 134 148 156 159 159 157 153 147
03 1,25 159 176 185 188 188 1,86 181 1,74
04 2,03 2,57 2,85 2,99 3,05 3,05 3,01 2,93 2,82
05 347 4,40 4,87 512 5,22 5,22 514 5,01 4,82
06 481 6,10 6,75 7,09 723 723 713 6,94 6,68
07 759 9,61 10,65 1119 1141 1141 1,24 10,94 10,53
08 915 11,58 12,83 1348 13,75 13,75 13,55 1319 12,70
09 1015 12,85 14,23 14,95 15,25 15,25 15,03 14,63 14,08
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Table 6A: Refrigerant R404A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,55 0,69 0,75 0,79 0,80 0,79 0,78 0,76 0,73
02 1,09 1,36 150 156 159 158 155 150 144
03 1,29 161 177 185 188 187 184 178 171
04 2,09 2,61 2,87 3,00 3,04 3,03 2,97 2,88 2,76
05 3,57 447 491 513 520 518 5,09 4,93 473
06 4,95 6,19 6,81 1 721 718 705 6,84 6,56
07 781 9,76 10,73 1n21 11,37 11,33 1112 10,78 10,34
08 941 177 12,93 13,51 1371 13,65 13,40 13,00 1247
09 1043 13,05 14,34 14,98 15,20 1514 14,86 1441 13,82
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,56 0,69 0,75 0,78 0,79 0,78 0,76 0,73 0,70
02 111 137 149 155 156 155 151 146 1,39
03 131 162 176 183 185 183 179 173 165
04 212 2,62 2,86 2,96 2,99 2,96 2,90 2,80 2,67
05 3,63 448 4,89 5,07 512 5,07 4,96 479 457
06 5,03 6,21 6,77 703 710 703 6,87 6,64 6,33
07 794 9,80 10,68 11,08 1119 11,09 10,84 10,46 9,99
08 9,56 11,81 12,87 13,36 13,49 13,37 13,06 12,61 12,04
09 10,61 1310 14,28 14,82 14,96 14,82 14,49 13,99 13,35
TABLE 6B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,09 117 1,26 134 142 150 1,56 163

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 6B
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Table 7A: Refrigerant R407C - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,57 0,75 0,87 0,94 0,99 1,02 104 104 104
02 113 150 1,72 187 197 2,03 2,06 2,07 2,07
03 134 178 2,04 2,21 2,33 240 244 2,46 245
04 218 2,88 3,30 3,58 377 3,89 3,95 397 3,96
05 372 4,92 5,65 6,13 6,45 6,65 6,76 6,80 6,78
06 516 6,82 783 8,50 8,94 9,22 9,37 942 9,39
07 814 10,76 12,35 13,40 14,10 14,54 14,78 14,86 14,81
08 9,81 12,96 14,89 16,15 16,99 1752 17,81 1791 17,85
09 10,88 14,38 16,51 17,92 18,84 1943 19,75 19,87 19,80

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,60 0,79 0,90 098 1,02 1,05 1,07 1,07 1,07
02 1,20 157 179 194 2,03 2,09 2,13 2,13 2,13
03 142 1,86 213 2,30 241 2/48 2,52 2,53 2,52
04 2,29 301 344 372 390 4,01 4,07 4,09 4,08
05 392 515 589 6,36 6,67 6,87 6,97 7,00 6,98
06 544 714 816 8,82 9,25 9,52 9,66 971 9,67
07 8,58 11,26 12,87 13,91 14,59 15,02 15,24 15,31 15,25
08 10,34 13,57 15,51 16,77 17,59 1810 18,37 18,45 18,38
09 1147 15,05 17,20 18,60 19,50 20,07 20,37 20,46 20,38

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,63 0,82 093 1,00 1,05 1,07 1,09 1,09 1,08
02 125 162 1,85 199 2,08 2,13 216 217 2,15
03 148 192 219 2,35 246 2,53 2,56 2,57 2,55
04 2,39 31 354 381 398 4,09 414 415 413
05 4,09 533 6,05 6,52 6,81 6,99 708 710 7,06
06 5,68 739 8,39 9,04 9,45 9,69 9,82 9,85 9,79
07 895 11,65 13,24 14,25 14,90 15,29 1549 15,53 1545
08 10,79 14,04 15,95 1717 17,95 18,43 18,66 18,72 18,62
09 11,96 15,57 17,69 19,05 19,91 2043 20,70 20,76 20,65

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,65 0,84 0,94 1,01 105 1,08 1,09 1,09 1,08
02 129 166 188 2,01 2,09 214 217 217 215
03 153 197 2,22 2,38 2/48 2,54 2,57 2,57 2,55
04 247 319 3,60 3,86 4,02 411 415 415 412
05 4,23 545 6,16 6,60 6,87 703 710 71 7,06
06 5,86 7,56 8,53 915 9,53 9,75 9,85 9,86 9,78
07 9,25 11,92 13,46 14,42 15,02 15,37 15,53 15,54 1543
08 1114 14,37 16,22 17,38 1811 18,53 18,72 18,73 18,59
09 12,36 15,93 17,99 19,28 20,08 20,55 20,76 20,77 20,62
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Table 7A: Refrigerant R407C - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,66 0,85 0,95 101 1,05 107 1,08 1,08 107
02 132 168 189 2,01 2,09 213 215 214 212
03 1,56 1,99 2,24 2,39 2,48 2,52 2,54 2,54 2,52
04 2,53 3,23 3,62 3,86 4,01 4,09 412 411 4,07
05 4,33 5,52 6,19 6,60 6,85 6,99 704 703 6,96
06 6,00 765 8,59 916 9,50 9,69 9,77 9,75 9,66
07 9,46 12,07 13,54 14,44 14,99 15,29 1540 15,37 15,23
08 11,40 14,55 16,32 1740 18,06 18,42 18,56 18,53 18,35
09 12,65 16,13 18,10 19,30 20,03 2043 20,59 20,55 20,35
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,67 0,85 0,95 1,00 104 1,06 1,06 1,06 104
02 1,34 1,69 1,88 2,00 2,06 210 211 210 2,07
03 158 2,00 2,23 2,36 2,45 2,49 2,50 2,49 2,46
04 2,56 3,23 3,61 383 3,96 4,02 4,04 4,02 3,97
05 4,39 5,53 6,17 6,55 6,77 6,88 6,92 6,88 6,80
06 6,08 767 8,55 9,08 9,39 9,54 9,59 9,54 9,43
07 9,59 12,10 13,49 14,32 14,80 15,05 1512 15,05 14,87
08 11,56 14,58 16,25 17,25 1784 18,14 18,22 18,14 17,92
09 12,82 16,17 18,03 1913 19,78 2012 20,21 2012 19,87
TABLE 7B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 112 119 1,25 131 137 144 149

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 7B
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Table 8A: Refrigerant R410A - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,63 0,84 0,98 1,08 114 119 122 124 1,25
02 125 168 195 214 2,27 2,37 243 247 2,48
03 148 199 231 2,53 2,69 2,80 2,88 2,92 2,94
04 240 3,22 3,74 410 4,35 453 4,65 473 476
05 411 5,50 6,39 701 745 776 7,96 8,09 814
06 5,70 7,63 8,87 9,72 10,33 10,76 11,04 121 11,29
07 8,99 12,03 13,98 15,33 16,29 16,96 1741 17,68 17,80
08 10,83 14,50 16,85 18,48 19,63 20,44 20,99 2131 2145
09 12,01 16,08 18,69 20,49 2177 22,67 23,27 23,63 23,79

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,68 0,90 1,04 114 121 1,26 129 131 132
02 134 179 2,08 2,27 241 2,50 2,57 2,61 2,63
03 159 212 2,46 2,69 2,85 2,97 3,04 3,09 3n
04 2,58 344 3,98 4,35 4,62 4,80 4,93 5,00 5,04
05 441 5,88 6,81 745 790 8,22 843 8,56 8,62
06 6,12 815 944 10,33 10,95 11,39 11,69 11,87 11,95
07 9,65 12,86 14,88 16,28 1727 17,96 18,43 18,72 18,85
08 11,62 15,49 17,94 19,62 20,81 21,65 22,21 22,56 22,72
09 12,89 1718 19,89 2176 23,09 24,01 24,64 25,02 2519

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,72 095 1,09 119 126 131 134 136 137
02 142 1,89 218 2,37 251 2,61 2,67 2,71 2,73
03 169 2,24 258 2,81 297 3,09 316 321 323
04 2,73 3,62 417 455 481 5,00 512 519 523
05 4,67 619 714 778 823 8,55 8,76 8,89 8,95
06 6,48 858 9,89 10,79 1141 11,85 12,14 12,32 12,40
07 10,22 13,53 15,60 1701 18,00 18,69 19,15 1943 19,56
08 12,32 16,31 18,80 20,50 21,69 22,52 23,08 2342 2357
09 13,66 18,09 20,85 22,74 24,06 24,98 25,60 25,97 2614

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,75 0,99 113 123 1,30 134 1,38 139 140
02 149 196 2,25 244 2,58 2,67 2,73 2,77 2,78
03 177 2,32 2,66 2,90 3,05 316 3,24 3,28 3,30
04 2,86 3,76 431 4,68 4,94 512 5,24 531 5,34
05 4,90 6,43 738 8,02 8,46 8,76 8,96 9,08 913
06 6,79 8,92 10,23 1nn1 1,73 1215 12,43 12,59 12,66
07 10,71 14,07 16,13 1753 18,49 19,16 19,60 19,86 19,97
08 12,90 16,96 1944 2112 22,29 23,09 23,62 2393 24,07
09 14,31 18,80 21,56 2342 24,72 25,61 26,19 26,54 26,69
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Table 8A: Refrigerant R410A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,78 101 116 1,25 132 1,36 139 141 141
02 155 2,02 2,30 2,49 2,62 2,70 2,76 2,79 2,80
03 183 2,39 2,72 2,95 310 3,20 3,27 3,31 3,32
04 2,97 3,86 441 477 5,01 518 5,29 5,35 5,38
05 508 6,61 754 816 8,58 8,87 9,05 916 9,20
06 704 917 10,45 11,31 11,90 12,30 12,55 12,70 12,75
07 11,10 14,46 16,48 1783 18,76 19,39 19,80 20,03 2011
08 13,38 1742 19,86 2149 22,61 23,37 23,86 2414 24,24
09 14,84 19,32 22,03 2384 25,07 2592 26,46 26,77 26,88
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,80 103 117 1,26 1,32 1,36 1,39 140 141
02 159 2,05 2,32 2,50 2,62 2,71 2,76 2,78 2,79
03 1,88 243 2,75 2,96 311 321 3,27 3,30 3,31
04 3,05 3,93 4,45 4,80 503 519 5,29 534 535
05 521 6,72 7,62 8,21 8,61 8,88 9,04 913 916
06 722 9,32 10,56 11,38 11,94 1231 12,54 12,66 12,70
07 11,39 14,69 16,65 1795 18,82 1941 19,78 19,97 20,03
08 13,73 17,70 20,07 2163 22,69 2339 2383 24,07 2413
09 15,23 19,63 22,26 2399 2516 2594 2643 26,69 26,77
TABLE 8B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 100 107 114 121 128 134 141 148 154

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 8B
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Table 9A: Refrigerant R507A - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,45 0,58 0,65 0,69 0,72 0,72 0,71 0,69 0,67
02 0,89 115 130 138 142 143 142 138 133
03 105 1,36 154 164 168 1,69 168 163 157
04 170 221 249 2,65 2,72 2,74 2,71 2,65 2,54
05 291 3,78 4,26 453 4,66 4,69 4,64 453 4,35
06 4,03 524 5,90 6,28 6,46 6,51 6,44 6,27 6,03
07 6,35 8,26 931 9,90 1019 10,26 1015 9,90 9,51
08 7,66 9,95 11,22 11,94 12,29 12,36 12,23 11,93 11,46
09 8,49 11,04 12,45 13,24 13,62 1371 13,57 13,23 1271

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,48 0,62 0,69 0,73 0,75 0,76 0,75 0,73 0,70
02 0,95 122 137 146 150 150 149 145 140
03 112 145 163 172 177 178 1,76 172 1,66
04 182 2,34 2,63 2,79 2,87 2,88 2,85 2,78 2,68
05 311 4,01 4,50 4,78 4,90 4,93 4,88 476 4,59
06 431 5,56 6,24 6,62 6,80 6,84 6,76 6,60 6,36
07 6,79 8,77 9,85 10,44 10,72 10,78 10,67 10,41 10,04
08 819 10,57 11,87 12,58 12,92 12,99 12,86 12,55 12,09
09 9,08 n72 1316 13,96 14,33 1441 14,26 13,92 1341

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,50 0,64 0,72 0,76 0,78 0,78 0,77 0,75 0,72
02 1,00 128 143 151 154 155 153 149 143
03 118 151 169 178 183 183 181 176 170
04 192 245 2,73 2,89 2,95 2,96 2,93 2,85 2,75
05 328 419 4,68 494 5,06 5,07 5,01 488 4,70
06 454 581 6,49 6,85 701 703 6,94 6,77 6,52
07 716 917 10,23 10,80 11,05 11,09 10,95 10,68 10,29
08 8,63 11,05 12,33 13,01 13,32 13,36 13,19 12,87 12,40
09 9,58 12,25 13,67 14,43 1477 14,82 14,63 14,27 13,75

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,52 0,66 0,73 0,77 0,79 0,79 0,77 0,75 0,72
02 104 132 146 153 156 156 154 149 144
03 123 156 173 181 185 185 182 177 170
04 199 2,52 2,80 2,94 2,99 2,99 2,95 2,86 2,75
05 341 4,32 4,79 5,02 512 512 5,04 4,90 471
06 473 5,99 6,63 6,97 710 710 6,99 6,80 6,53
07 746 9,45 10,46 10,98 11,20 1119 11,02 10,72 10,30
08 8,99 11,38 12,61 13,24 1349 1349 13,28 12,92 12,42
09 9,97 12,62 13,98 14,68 14,97 14,96 14,73 14,32 13,77
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Table 9A: Refrigerant R507A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,54 0,67 0,74 0,77 0,78 0,78 0,77 0,74 0,71
02 1,07 134 147 154 1,56 155 152 147 141
03 127 159 174 182 1,85 184 180 175 167
04 2,05 2,57 2,82 2,94 2,99 2,97 2,92 2,83 2,71
05 351 4,39 4,83 504 511 5,09 4,99 4,83 4,63
06 487 6,09 6,69 6,98 7,08 7,05 6,92 6,70 6,42
07 768 9,60 10,55 11,01 1117 112 10,91 10,57 1013
08 9,25 1157 12,72 13,27 13,46 13,40 1314 12,74 12,20
09 10,26 12,84 141 14,72 14,93 14,86 14,58 1413 13,53
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,55 0,68 0,74 0,76 0,77 0,76 0,75 0,72 0,69
02 1,09 134 147 152 153 152 148 143 1,36
03 1,29 159 174 1,80 182 1,80 1,76 1,69 162
04 2,09 2,58 2,81 2,91 2,94 2,91 2,84 2,74 2,61
05 3,57 441 481 4,99 503 4,98 4,86 4,69 447
06 4,95 6,11 6,66 6,91 6,97 6,91 6,74 6,50 6,20
07 781 9,64 10,51 10,90 11,00 10,89 10,64 10,26 9,78
08 941 11,62 12,67 1314 13,25 1313 12,82 12,36 11,79
09 10,44 12,89 14,05 14,57 14,70 14,56 14,22 13,71 13,07
TABLE 9B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 109 118 1,26 135 144 152 160 167

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 9B
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Table 10A: Refrigerant R1234ze - Capacities in kW

Evaporating Temperature 20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 049 0,62 0,68 0,71 0,72 0,71 0,69 0,66 0,62
02 0,98 123 1,36 141 142 140 1,36 1,30 123
03 116 146 161 167 168 1,66 161 154 145
04 187 2,36 2,60 2,70 2,73 2,69 2,61 2,50 2,35
05 321 4,04 445 4,62 4,66 4,60 447 4,27 4,02
06 4,44 5,60 6,16 6,41 6,46 6,38 6,19 5,92 5,58
07 701 8,84 9,72 1011 10,20 10,06 9,76 9,34 8,80
08 845 10,65 11,71 12,19 12,29 1213 1,77 11,25 10,61
09 9,37 11,81 12,99 13,52 13,63 1345 13,05 12,48 11,76

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,51 0,63 0,69 071 0,72 0,70 0,68 0,65 0,61
02 101 1,26 137 142 142 140 135 1,28 1,20
03 1,20 149 163 168 169 165 1,60 152 143
04 194 241 2,63 2,72 2,73 2,68 2,59 2,46 2,31
05 331 413 4,50 4,65 4,67 4,58 442 4,21 3,95
06 459 572 6,24 6,45 6,47 6,35 6,13 5,84 548
07 724 9,03 9,84 1017 10,20 10,02 9,67 921 8,64
08 8,73 10,88 11,86 12,26 12,29 12,07 11,66 11,09 1041
09 9,68 12,07 1316 13,60 13,63 13,39 12,93 12,30 11,54

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,52 0,64 0,69 071 071 0,69 0,66 0,63 058
02 103 127 137 141 140 1,37 131 124 116
03 122 150 163 167 1,66 1,62 156 147 1,37
04 198 244 2,63 2,70 2,69 2,62 2,52 2,38 222
05 339 417 450 4,62 4,60 4,49 431 4,08 3,80
06 470 578 6,24 6,40 6,38 6,22 597 5,65 526
07 741 911 9,84 10,10 10,06 9,82 942 891 8,30
08 8,93 10,98 11,86 1217 12,12 11,83 11,35 10,74 10,00
09 9,90 12,18 1316 13,50 1344 1312 12,59 11,91 11,10

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,53 0,64 0,68 0,69 0,69 0,66 0,63 0,59 0,55
02 105 127 1,36 138 1,36 132 1,26 118 1,09
03 124 150 161 163 162 157 149 140 1,29
04 2,00 243 2,60 2,64 2,62 2,53 241 2,26 2,09
05 343 416 4,45 453 447 4,34 413 387 3,58
06 4,75 5,76 6,17 6,27 6,20 6,01 573 537 4,96
07 750 9,09 9,72 9,89 9,78 948 9,03 847 782
08 9,04 10,95 1,72 11,92 11,79 11,42 10,88 10,21 943
09 10,02 1214 13,00 13,22 13,08 12,67 12,07 11,32 10,46
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Table 10A: Refrigerant R1234ze - Capacities in kW

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18

01 0,53 0,63 0,67 0,67 0,66 0,63 0,60 0,56 0,51

02 1,05 1,25 1,32 1,34 131 1,26 119 110 101

03 1,24 148 157 158 155 149 141 131 119

04 2,01 2,40 2,54 2,56 2,51 241 2,28 212 193

05 343 410 4,34 4,38 4,30 413 3,90 3,62 3,30

06 4,76 5,68 6,02 6,07 5,96 572 5,40 5,02 458

07 751 8,96 9,49 9,58 9,39 9,03 8,52 792 722

08 9,05 10,80 11,44 11,54 11,32 10,88 10,27 9,54 871

09 10,03 11,98 12,69 12,80 12,55 12,06 11,39 10,58 9,65

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18

01 0,52 0,61 0,64 0,64 0,63 0,59 0,56 0,51 0,46

02 104 1,22 128 128 1,24 118 110 101 0,91

03 1,23 144 151 151 147 140 131 1,20 1,08

04 199 2,34 2,45 245 2,38 2,27 212 194 175

05 3,40 4,00 419 419 4,07 3,88 3,62 3,32 2,99

06 472 5,55 581 581 5,65 5,38 5,02 461 414

07 744 8,75 917 917 8,91 8,48 792 726 6,53

08 8,96 10,54 11,05 11,05 10,74 10,22 9,55 8,76 787

09 9,94 11,69 12,25 12,25 11,91 11,33 10,59 971 8,73
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 112 118 124 130 136 144 149

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 10B
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Table 11A: Refrigerant R1234yf - Capacities in kW

Evaporating Temperature 20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 042 0,53 0,59 0,61 0,61 0,60 0,57 0,54 0,50
02 0,84 1,06 116 121 121 118 114 1,07 0,99
03 0,99 1,25 138 143 143 140 134 127 117
04 161 2,03 2,23 231 2,32 2,27 218 2,05 189
05 2,75 347 3,82 3,96 3,97 3,88 3,72 351 3,24
06 381 4,82 5,29 549 5,50 5,38 516 4,86 4,49
07 6,01 759 8,35 8,65 8,67 8,49 814 767 7,08
08 724 915 10,06 1043 10,45 10,23 9,81 9,24 8,53
09 8,03 1015 1115 11,57 11,59 11,34 10,88 10,25 9,46

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 044 0,55 0,60 0,62 0,62 0,61 0,58 0,54 0,50
02 0,88 110 1,20 124 123 1,20 115 108 1,00
03 104 1,30 142 147 146 143 1,36 1,28 118
04 168 211 2,30 2,37 2,37 2,31 2,21 2,07 191
05 2,88 361 3,94 4,06 4,05 3,95 377 3,55 3,27
06 3,99 5,00 546 5,62 5,61 547 5,23 492 453
07 6,30 7,89 8,60 8,87 8,85 8,63 8,25 775 715
08 759 9,50 10,37 10,69 10,67 10,40 9,95 9,34 8,62
09 8,42 10,54 11,50 11,86 11,83 11,53 11,03 10,36 9,56

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 046 057 0,61 0,63 0,62 0,60 057 054 049
02 091 113 122 1,25 1,24 1,20 114 1,07 098
03 108 133 144 148 147 1,42 135 1,26 116
04 175 216 2,34 2,39 2,37 2,30 219 2,05 188
05 299 3,69 4,00 4,09 4,06 394 375 350 321
06 414 512 554 5,67 563 546 519 485 445
07 6,53 8,08 8,74 8,95 8,87 8,61 819 7,66 702
08 787 9,73 10,53 10,78 10,69 10,37 9,87 9,23 8,46
09 873 10,80 11,68 11,96 11,86 11,50 10,95 10,23 9,39

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 047 0,57 0,61 0,62 0,61 0,59 0,56 0,52 047
02 0,93 114 122 1,24 122 118 11 1,03 0,94
03 11 135 145 147 145 139 132 122 11
04 179 218 2,34 2,38 2,34 2,25 213 198 180
05 3,06 3,74 4,00 4,07 4,00 3,86 3,65 3,38 3,08
06 4,24 518 5,55 5,64 5,55 5,35 5,06 4,69 4,27
07 6,69 817 8,75 8,89 8,76 843 797 740 6,73
08 8,06 9,84 10,54 10,71 10,55 1016 9,61 8,92 811
09 8,94 10,92 11,69 11,88 11,70 11,27 10,66 9,89 9,00
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Table 11A: Refrigerant R1234yf - Capacities in kW

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,48 0,57 0,61 0,61 0,60 0,57 0,53 0,49 0,44
02 0,95 114 121 121 119 113 1,06 0,98 0,88
03 112 135 143 144 141 1,34 1,26 116 104
04 181 218 2,31 2,33 2,28 217 2,04 187 1,69
05 310 3,73 3,96 3,98 3,89 3,72 349 3,20 2,88
06 4,30 517 548 5,52 5,40 516 483 444 4,00
07 6,78 816 8,65 8,71 8,51 813 762 701 6,30
08 817 9,83 10,42 10,50 10,26 9,80 919 844 7,60
09 9,06 10,90 11,56 11,64 11,38 10,87 10,19 9,36 843
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,48 0,56 0,59 0,59 0,57 0,54 0,50 0,46 0,40
02 0,95 112 118 118 114 108 100 0,91 0,80
03 112 1,33 140 139 1,35 128 118 107 0,95
04 182 215 2,26 2,25 218 2,06 191 1,74 154
05 311 3,68 3,86 3,85 373 3,53 3,28 2,97 2,64
06 431 511 5,36 534 517 4,90 454 412 3,66
07 6,80 8,05 8,45 843 816 772 716 6,50 5,76
08 819 9,70 10,18 10,16 9,84 9,31 8,63 784 6,95
09 9,09 10,76 11,29 1,27 10,91 10,32 9,57 8,69 770
TABLE 11B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 100 107 115 122 129 136 143 149 155

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 11B
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Table 12A: Refrigerant R448A - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,54 0,71 0,82 0,89 0,93 0,96 0,97 0,98 0,97
02 1,07 142 163 176 185 191 193 194 193
03 1,27 168 193 2,09 219 2,26 2,29 2,30 2,28
04 2,06 2,72 312 3,38 3,55 3,65 371 372 3,70
05 3,52 4,65 534 578 6,07 6,25 6,34 6,36 6,32
06 4,88 6,45 740 8,02 8,42 8,67 8,79 8,82 8,77
07 7,69 1017 11,67 12,65 13,28 13,67 13,87 1391 13,83
08 9,27 12,25 14,06 15,24 16,01 16,48 16,71 16,77 16,66
09 10,28 13,59 15,59 16,90 17,75 18,27 18,54 18,60 18,48

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,57 0,75 0,86 0,93 0,97 1,00 101 101 1,00
02 114 149 170 184 193 198 2,01 2,01 2,00
03 134 177 2,02 218 2,28 2,35 2,38 2,38 2,37
04 218 2,86 3,26 3,53 3,69 3,79 3,84 3,85 3,83
05 372 4,89 5,59 6,03 6,32 6,49 6,58 6,59 6,55
06 516 6,78 174 8,36 8,76 9,00 912 914 9,08
07 814 10,69 12,21 13,19 13,82 14,20 14,38 14,42 14,32
08 9,81 12,88 14,72 15,90 16,65 mn 17,33 17,38 17,26
09 10,88 14,29 16,32 17,63 1847 18,97 19,22 19,27 1915

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,60 0,78 0,88 095 099 1,02 1,03 1,03 1,02
02 119 155 1,76 1,89 197 2,02 2,05 2,05 2,03
03 141 183 2,08 2,24 2,34 2,40 242 243 241
04 2,28 2,97 337 363 379 388 392 393 390
05 3,90 5,08 5,77 6,20 6,48 6,64 6,71 6,72 6,67
06 540 704 8,00 8,60 898 9,20 9,31 9,31 9,24
07 8,52 11,10 12,61 13,56 1416 14,51 14,68 14,69 14,57
08 10,27 13,38 15,20 16,35 17,07 1749 17,69 17,70 17,56
09 11,39 14,84 16,85 1813 18,93 19,40 19,61 19,63 19,48

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,62 0,80 0,90 0,97 1,01 103 104 103 1,02
02 123 159 179 192 2,00 2,04 2,06 2,06 2,04
03 146 188 212 2,27 2,37 242 244 244 241
04 2,36 3,05 344 3,68 3,83 391 3,95 3,94 3,90
05 4,04 521 5,88 6,30 6,55 6,70 6,75 6,74 6,68
06 5,60 723 816 8,73 9,08 9,28 9,36 9,35 9,26
07 8,83 11,39 12,86 13,77 14,33 14,64 14,76 14,74 14,60
08 10,64 13,73 15,50 16,59 17,27 17,64 1779 1777 17,60
09 11,80 15,23 1719 18,40 1915 19,57 19,73 1971 19,52
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Table 12A: Refrigerant R448A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,64 0,81 0,91 0,97 1,00 102 103 103 101
02 1,26 161 181 193 2,00 2,03 2,05 2,04 2,01
03 150 191 214 2,28 2,37 241 242 241 2,39
04 242 3,09 347 3,69 3,83 3,90 3,92 391 3,86
05 414 5,29 593 6,32 6,55 6,67 6,71 6,68 6,60
06 575 734 8,22 8,76 9,08 9,25 9,30 9,27 916
07 9,06 1157 12,97 13,82 14,32 14,59 14,67 14,61 14,44
08 10,92 13,94 15,63 16,65 1726 17,58 17,68 1761 1740
09 »n 15,46 1734 18,47 1914 19,50 19,61 19,53 19,30
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,65 0,82 0,91 0,96 0,99 101 101 101 0,99
02 128 162 180 191 198 2,01 2,01 2,00 197
03 152 192 214 2,27 2,34 2,38 2,38 2,37 2,33
04 2,46 31 3,46 3,67 3,79 384 3,86 3,83 3,77
05 421 532 5,92 6,28 6,48 6,58 6,60 6,55 6,46
06 5,84 737 8,21 8,70 8,99 912 915 9,08 8,95
07 9,21 11,62 12,95 13,73 1417 14,38 14,42 14,33 1412
08 1110 14,01 15,60 16,54 17,08 1733 17,38 17,26 1701
09 12,31 15,53 17,30 18,35 18,94 19,22 19,28 1915 18,87
TABLE 12B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 107 114 1,20 127 133 140 148 154

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 12B
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Table 13A: Refrigerant R449A - Capacities in KW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,54 0,71 081 0,88 0,92 0,95 0,96 0,96 0,95
02 1,06 141 161 1,74 183 188 190 191 189
03 1,26 1,66 191 2,07 217 2,23 2,26 2,26 2,24
04 2,04 2,69 3,09 3,34 351 3,60 3,65 3,66 3,63
05 349 4,61 5,28 572 6,00 6,17 6,25 6,26 6,21
06 484 6,39 732 793 8,32 8,55 8,66 8,68 8,61
07 763 10,08 11,55 12,50 1312 13,49 13,66 13,69 13,58
08 9,20 1214 13,92 15,07 15,81 16,25 16,47 16,49 16,36
09 10,20 1347 1544 16,71 17,53 18,02 18,26 18,29 1815

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,57 0,74 0,85 0,91 0,96 0,98 0,99 0,99 0,99
02 113 148 169 182 190 195 198 198 196
03 133 175 2,00 215 2,25 231 2,34 2,34 2,32
04 216 2,83 3,23 349 3,65 3,74 3,79 3,79 3,76
05 3,70 4,85 5,53 5,96 6,24 6,40 6,48 6,49 6,43
06 512 6,72 767 8,27 8,65 8,88 8,98 8,99 8,92
07 8,08 10,60 12,09 13,04 13,65 14,00 1417 1418 14,07
08 9,74 12,77 14,57 15,72 16,44 16,87 17,07 17,09 16,95
09 10,80 1416 16,16 1743 18,24 18,71 18,93 18,95 18,80

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 059 0,77 0,88 094 098 1,00 101 101 1,00
02 118 153 174 187 195 2,00 2,01 2,01 199
03 140 182 2,06 2,21 2,31 2,36 2,39 2,39 2,36
04 2,26 294 334 358 374 382 3,86 3,86 382
05 3,87 5,03 571 613 6,39 6,54 6,61 6,60 6,54
06 536 6,98 791 8,50 8,87 9,07 916 916 9,07
07 846 11,00 12,48 1341 13,98 1431 14,45 14,44 1431
08 1019 13,26 15,04 16,16 16,85 1724 1741 1740 1724
09 11,31 14,70 16,68 17,92 18,69 1912 19,31 19,30 1912

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,61 0,79 0,89 0,95 0,99 1,01 1,02 1,02 1,01
02 122 157 1,77 190 197 2,01 2,03 2,02 2,00
03 145 1,86 210 2,25 2,34 2,38 240 2,39 2,37
04 2,34 3,02 340 3,64 3,78 3,86 3,88 387 3,83
05 4,01 516 5,82 6,22 6,47 6,60 6,65 6,63 6,55
06 5,56 716 8,07 8,63 8,96 915 921 919 9,08
07 8,77 11,29 12,73 13,61 1414 14,43 14,53 14,49 14,33
08 10,56 13,61 15,34 16,40 17,04 17,38 1751 1746 17,27
09 n72 15,09 1701 18,19 18,90 19,28 19,42 19,36 1915
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Table 13A: Refrigerant R449A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,63 0,80 0,90 0,96 0,99 101 101 101 0,99
02 1,25 1,60 1,79 190 197 2,00 201 2,00 197
03 149 189 212 2,25 2,33 2,37 2,38 2,37 2,34
04 2,40 3,06 343 3,65 378 384 3,86 384 378
05 411 524 587 6,24 6,46 6,57 6,60 6,56 6,48
06 5,70 727 814 8,66 8,96 911 915 910 8,98
07 8,99 11,46 12,83 13,65 1413 14,37 1443 14,35 1416
08 10,84 13,81 15,46 16,45 17,03 17,32 17,39 17,29 17,06
09 12,02 15,32 1715 18,24 18,88 19,20 19,29 1918 18,92
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,64 0,81 0,90 0,95 0,98 0,99 0,99 0,99 0,97
02 127 160 178 189 195 197 1,98 196 193
03 151 1,90 211 2,24 2,31 2,34 2,34 2,32 2,28
04 2,44 3,08 342 3,62 3,73 3,78 3,79 3,76 3,70
05 418 5,26 5,85 6,20 6,39 6,48 6,48 6,43 6,32
06 579 730 812 8,59 8,86 8,98 8,99 8,91 8,77
07 913 11,51 12,80 13,55 13,97 14,16 1417 14,06 13,83
08 11,01 13,87 1542 16,33 16,84 17,06 17,08 16,94 16,66
09 12,21 15,38 7 1811 18,67 18,92 18,95 18,79 18,48
TABLE 13B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 100 107 114 121 127 134 140 148 154

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 13B
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Table 14A: Refrigerant R450A - Capacities in KW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,53 0,67 0,74 0,78 0,79 0,78 0,77 0,74 0,71
02 1,05 133 147 154 157 156 153 148 142
03 125 158 174 183 1,86 185 181 175 168
04 2,02 2,55 2,82 2,96 3,00 2,99 2,93 2,84 2,71
05 345 4,37 4,83 5,06 514 512 5,02 4,86 4,64
06 4,79 6,06 6,70 701 12 7,09 6,95 6,73 6,44
07 755 9,55 10,56 11,06 11,23 11,18 10,97 10,62 1015
08 910 1,51 12,73 13,33 13,54 13,48 13,22 12,79 12,24
09 10,09 12,77 1411 14,78 15,01 14,95 14,66 1419 13,57

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,55 0,68 0,75 0,78 0,79 0,78 0,76 0,73 0,70
02 108 1,36 149 155 156 155 151 146 139
03 1,28 161 1,76 183 185 183 1,79 173 164
04 2,08 2,60 2,85 2,96 3,00 2,97 2,90 2,79 2,66
05 3,56 4,45 4,87 5,07 513 5,08 4,96 4,78 4,55
06 493 6,16 6,76 703 1 704 6,87 6,63 6,31
07 e 9,72 10,66 11,09 11,21 1110 10,84 10,45 9,95
08 9,37 1,71 12,84 13,36 13,50 13,38 13,06 12,59 11,99
09 10,39 12,99 14,24 14,82 14,98 14,84 14,49 13,97 13,30

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,56 0,69 0,75 0,77 0,77 0,76 0,74 071 0,67
02 110 1,36 148 153 154 152 147 141 134
03 131 161 176 181 182 1,80 174 167 158
04 212 2,61 2,84 294 2,95 291 2,82 271 2,56
05 3,62 447 4,86 5,02 5,05 497 483 4,63 438
06 5,02 6,20 6,74 6,96 6,99 6,89 6,69 642 6,08
07 792 9,78 10,63 10,98 11,03 10,87 10,56 10,12 9,59
08 9,55 11,78 12,81 13,23 13,29 13,10 12,72 12,20 11,55
09 10,59 13,07 14,20 14,68 14,74 14,53 1411 13,53 12,81

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,56 0,68 0,73 0,75 0,75 0,74 071 0,68 0,64
02 11 1,36 146 150 150 147 141 1,35 127
03 132 161 173 1,78 177 174 168 1,60 150
04 214 2,60 2,80 2,87 2,87 281 271 2,58 243
05 3,65 4,45 4,79 4,92 491 4,81 4,64 442 415
06 5,07 6,17 6,64 6,81 6,80 6,66 6,43 6,13 5,76
07 799 9,72 10,47 10,75 10,73 10,51 1014 9,66 9,08
08 9,63 172 12,62 12,95 12,93 12,67 12,22 11,64 10,95
09 10,68 13,00 14,00 14,36 1434 14,05 13,56 12,91 1214

34 P#LYHEDRA
HANDBOOK - 2020



Table 14A: Refrigerant R450A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,56 0,67 0,72 0,73 0,72 0,70 0,67 0,64 0,59
02 111 133 142 145 144 140 1,34 127 118
03 132 158 169 172 1,70 1,66 159 150 140
04 213 2,56 2,73 2,78 2,76 2,68 2,57 243 2,26
05 3,65 4,38 4,67 4,76 472 459 4,40 416 3,87
06 5,06 6,07 6,48 6,60 6,54 6,36 6,10 5,76 537
07 797 9,57 10,22 1041 10,32 10,04 9,62 9,09 8,47
08 9,61 11,53 12,31 12,54 1243 12,10 11,59 10,95 10,21
09 10,66 12,79 13,66 13,91 13,79 1342 12,85 1215 11,32
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,55 0,65 0,69 0,70 0,69 0,67 0,63 0,59 0,55
02 110 1,30 1,38 139 137 132 1,26 118 1,08
03 1,30 154 163 1,65 162 157 149 139 128
04 211 249 2,64 2,67 2,63 2,53 241 2,25 2,08
05 3,60 4,27 452 4,56 4,49 4,34 412 3,86 3,56
06 4,99 5,92 6,26 6,33 6,23 6,01 571 5,35 493
07 788 9,33 9,87 9,98 9,82 9,48 9,01 843 A
08 9,49 11,25 11,90 12,03 11,83 1142 10,86 10,16 9,37
09 10,53 12,47 13,20 13,34 1313 12,67 12,04 1,27 10,39
ub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 100 1,06 112 118 1,24 130 136 140 145

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 14B
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Table 15A: Refrigerant R452A - Capacities in KW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 044 0,58 0,65 0,70 0,72 0,73 0,73 0,72 0,70
02 0,87 114 1,30 139 144 146 145 143 139
03 104 135 154 164 170 172 172 169 165
04 168 219 2/48 2,66 2,75 2,79 2,78 2,74 2,66
05 2,87 3,75 4,25 4,55 471 4,77 476 4,69 4,56
06 3,98 5,20 5,89 6,31 6,53 6,62 6,60 6,50 6,32
07 6,27 8,20 9,30 9,94 10,30 1044 1041 10,25 9,96
08 7,56 9,88 11,20 11,98 1241 12,58 12,55 12,35 12,01
09 8,39 10,96 12,42 13,29 13,77 13,95 13,92 13,70 13,31

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 047 0,61 0,69 0,73 0,76 0,76 0,76 0,75 0,73
02 0,93 121 1,36 145 150 152 151 149 145
03 110 143 162 172 178 180 1,79 177 172
04 1,79 2,32 2,61 2,79 2,88 291 2,90 2,86 2,78
05 3,06 3,96 447 477 4,93 4,99 497 4,89 476
06 4,24 5,50 6,20 6,61 6,83 6,91 6,89 6,78 6,60
07 6,68 8,67 9,78 1043 10,77 10,90 10,86 10,69 1041
08 8,05 1045 11,79 12,57 12,98 1314 13,09 12,88 12,54
09 8,93 11,59 13,07 13,94 14,40 14,57 14,52 14,29 13,91

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 049 0,63 0,71 0,75 0,78 0,78 0,78 0,77 0,74
02 0,98 1,26 141 150 154 1,56 155 152 148
03 116 149 167 177 183 184 183 180 175
04 188 241 271 2,87 2,96 298 2,97 292 2,83
05 321 413 4,63 491 5,06 510 5,08 499 485
06 445 573 642 6,81 701 708 704 6,91 6,72
07 702 9,03 10,13 10,75 11,06 11,16 11,10 10,90 10,60
08 8,46 10,88 12,20 12,95 13,33 1345 13,38 1314 12,78
09 9,38 12,07 13,53 14,36 14,78 14,92 14,83 14,58 1417

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,51 0,65 0,73 0,77 0,78 0,79 0,78 0,77 0,74
02 1,02 1,29 144 152 156 157 155 152 148
03 1,20 153 171 180 185 1,86 184 1,80 175
04 195 2/48 2,76 2,92 2,99 3,00 2,98 2,92 2,83
05 3,34 4,25 4,73 4,99 51 514 5,09 4,99 4,84
06 4,63 5,89 6,55 6,92 7,09 713 7,06 6,92 6,71
07 729 9,28 10,33 10,91 1118 1,24 1114 10,92 10,59
08 8,79 1119 1245 1314 1347 13,54 1343 1315 12,76
09 9,75 1241 13,81 14,58 14,94 15,02 14,89 14,59 1415
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Table 15A: Refrigerant R452A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,53 0,66 0,73 0,77 0,78 0,78 0,77 0,75 0,73
02 1,04 131 145 152 155 155 154 150 145
03 1,24 1,56 172 180 184 184 182 178 172
04 2,00 2,52 2,78 2,92 2,98 2,98 2,94 2,87 2,78
05 343 431 4,76 4,99 5,09 510 504 4,92 4,75
06 475 5,98 6,60 6,92 7,06 707 6,98 6,82 6,59
07 749 9,42 1041 10,92 1114 1115 11,01 10,75 10,39
08 9,03 11,36 12,54 1316 1342 13,44 13,27 12,95 12,52
09 10,02 12,60 13,91 14,60 14,89 14,90 14,71 14,37 13,88
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,53 0,66 0,73 0,76 0,77 0,77 0,75 0,73 0,70
02 1,06 132 144 151 153 152 150 145 140
03 1,26 156 171 1,78 181 1,80 177 172 1,66
04 2,04 2,53 2,77 2,89 2,93 2,92 2,87 2,79 2,68
05 348 432 474 4,94 5,01 4,99 491 477 459
06 4,83 5,99 6,57 6,85 6,95 6,92 6,80 6,61 6,36
07 761 9,45 10,36 10,80 10,96 10,92 10,73 1043 10,03
08 917 11,39 12,48 13,01 13,20 1316 12,93 12,57 12,09
09 10,18 12,63 13,84 1443 14,64 14,59 14,34 13,94 1341
TABLE 15B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 100 114 115 123 130 137 145 149 156

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 15B
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Table 16A: Refrigerant R452B - Capacities in KW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,70 0,94 110 121 129 135 139 142 144
02 140 188 219 241 2,56 2,68 2,76 2,82 2,85
03 165 2,22 2,59 2,85 3,04 318 3,27 3,34 3,38
04 2,68 3,60 419 4,61 4,92 514 5,30 541 547
05 4,58 6,15 17 789 841 8,79 9,07 9,25 9,36
06 6,35 8,53 9,94 10,94 11,66 1219 12,57 12,82 12,97
07 10,01 13,45 15,68 17,25 18,39 19,23 19,82 20,22 20,45
08 12,07 16,21 18,89 20,79 2217 2317 23,89 24,37 24,65
09 13,39 17,98 20,95 23,06 24,59 25,70 26,49 27,03 2734

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,75 1,00 116 128 1,36 142 146 149 151
02 149 199 231 2,54 2,70 2,82 291 2,96 3,00
03 177 2,36 2,74 3,01 3,20 3,34 344 3,51 3,55
04 2,86 3,82 443 4,87 518 541 5,57 5,68 575
05 4,89 6,53 759 8,33 8,86 9,25 9,53 9,72 9,83
06 6,78 9,06 10,52 11,54 12,29 12,83 13,21 1347 13,63
07 10,69 14,28 16,59 18,21 19,38 20,23 20,84 2125 21,50
08 12,88 1721 19,99 2194 23,35 24,38 251 25,61 2591
09 14,28 19,09 2217 24,33 25,90 27,04 2785 28,40 28,73

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,79 1,05 121 133 141 147 151 154 156
02 157 2,09 241 2,64 2,80 2,92 301 3,06 310
03 186 247 2,86 313 332 346 356 363 3,67
04 301 4,00 463 5,06 538 5,60 5,76 587 594
05 516 6,85 792 8,66 9,20 9,59 9,86 10,05 10,16
06 715 9,49 10,98 12,01 12,75 13,29 13,67 13,93 14,08
07 11,27 14,97 1731 18,94 2011 20,96 21,56 21,96 22,21
08 13,58 18,04 20,86 22,82 24,24 25,26 25,98 26,47 26,76
09 15,07 20,01 2314 2531 26,88 28,01 28,81 29,36 29,68

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,83 1,09 125 1,37 145 150 154 157 159
02 164 216 2,49 2,71 2,87 2,99 3,07 312 315
03 194 2,56 2,95 3,21 340 3,54 3,63 3,70 3,74
04 315 415 4,77 5,20 5,51 573 5,88 5,98 6,04
05 5,38 710 816 8,90 942 9,80 10,06 10,24 10,34
06 746 9,84 11,32 12,34 13,07 13,59 13,95 14,20 14,34
07 11,77 15,51 17,85 19,46 20,60 2143 22,00 22,39 22,61
08 1418 18,70 2151 2345 24,83 25,82 26,52 26,98 2725
09 15,73 20,74 23,86 26,01 2754 28,64 2941 29,92 30,22
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Table 16A: Refrigerant R452B - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,85 112 128 139 146 152 156 158 1,60
02 1,70 2,22 2,54 2,76 291 3,02 310 315 317
03 2,01 2,63 3,01 3,27 345 3,58 3,67 373 3,76
04 3,25 4,25 487 5,28 5,58 579 5,94 6,03 6,08
05 5,57 728 8,33 9,04 9,55 9,91 10,16 10,32 1041
06 772 10,09 11,54 12,53 13,24 13,73 14,08 14,30 1443
07 1217 15,91 18,20 1977 20,87 21,66 22,20 22,56 22,76
08 14,67 1917 2194 23,82 2516 26,10 26,76 2719 2742
09 16,27 21,26 24,33 26,42 2790 28,95 29,68 30,15 3041
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,87 113 1,29 140 147 152 156 158 159
02 174 2,25 2,56 2,77 2,92 3,02 3,09 314 316
03 2,06 2,67 3,04 3,28 3,46 3,58 3,66 372 374
04 3,33 4,32 491 532 5,60 5,80 593 6,02 6,06
05 5,70 738 841 9,09 9,58 9,92 1015 10,29 10,37
06 791 10,24 11,65 12,61 13,28 13,75 14,07 14,27 14,37
07 1247 16,15 18,38 19,88 20,94 21,68 2218 22,50 22,67
08 15,03 19,46 2215 23,96 2523 26,13 26,73 2712 27132
09 16,67 21,58 24,56 26,58 2799 28,98 29,65 30,08 30,30
TABLE 16B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 100 1,06 m 116 122 127 132 143 148

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 16B
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Table 17A: Refrigerant R454B - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 071 0,95 11 122 131 1,36 141 144 145
02 141 190 2,21 243 2,59 2,71 2,80 2,85 2,89
03 167 2,25 2,62 2,88 3,07 321 331 3,38 342
04 271 3,63 424 4,66 497 5,20 5,36 547 5,54
05 4,63 6,22 725 798 8,51 8,90 917 9,36 947
06 6,42 8,62 10,05 11,06 11,80 12,33 12,72 12,98 1313
07 1012 13,59 15,85 1744 18,60 1945 20,06 2047 20,71
08 12,20 16,38 19,10 21,02 22,42 2344 2417 24,66 24,96
09 13,53 1817 2118 2331 24,86 26,00 26,81 2735 27,68

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,76 1,01 118 129 137 143 148 151 153
02 150 2,01 2,34 2,56 2,73 2,85 2,94 3,00 3,03
03 1,78 2,38 2,77 3,04 3,23 3,38 348 3,55 3,59
04 2,88 3,86 4,48 4,92 5,23 546 5,63 574 581
05 4,93 6,60 7,66 841 8,95 9,35 9,63 9,83 9,94
06 6,84 914 10,62 11,66 1241 12,96 13,36 13,62 13,79
07 10,79 14,42 16,75 18,39 19,58 20,44 21,06 2148 21,74
08 13,00 17,38 2019 2216 2359 24,64 25,38 25,89 26,20
09 14,42 19,28 22,39 24,58 2617 2732 2815 28,72 29,06

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,80 1,06 123 134 142 148 153 156 157
02 159 211 244 2,67 2,83 2,95 3,04 3,09 313
03 188 2,50 2,89 316 335 350 3,60 3,67 37
04 3,04 4,04 4,67 511 543 5,66 582 593 6,00
05 5,20 6,91 799 8,74 9,29 9,68 9,96 10,15 10,26
06 721 9,58 11,08 1212 12,87 13,42 1381 14,07 14,23
07 11,37 1511 1747 1912 20,30 21,16 21,77 2219 2244
08 1371 18,21 21,05 23,04 24,47 25,50 26,24 26,74 27,04
09 15,20 2019 23,35 2555 2714 28,28 2910 29,66 29,99

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,83 110 1,26 1,38 146 152 156 159 1,60
02 1,66 218 2,51 2,74 2,90 3,02 310 315 318
03 196 2,58 2,97 3,24 343 3,57 3,67 3,73 377
04 317 418 481 5,25 5,56 5,78 5,94 6,04 611
05 543 716 8,23 8,98 9,51 9,89 1016 10,34 10,45
06 753 9,92 11,42 12,45 1318 1371 14,09 14,33 14,48
07 11,87 15,65 18,00 19,63 20,79 21,62 2221 22,61 22,84
08 14,30 18,86 21,70 23,66 25,06 26,06 26,77 27,24 27152
09 15,86 2091 24,06 26,24 27,79 28,90 29,69 30,22 30,53
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Table 17A: Refrigerant R454B - Capacities in KW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,86 113 1,29 140 148 153 157 1,60 161
02 171 2,24 2,56 2,78 2,94 3,05 312 317 3,20
03 2,03 2,65 3,03 3,29 348 3,61 3,70 3,76 3,80
04 3,28 4,29 491 533 5,63 5,84 5,99 6,09 6,14
05 5,61 733 8,39 912 9,63 9,99 10,25 1041 10,51
06 778 1017 11,64 12,64 13,35 13,86 1421 14,44 14,57
07 12,27 16,04 18,35 19,93 21,05 21,85 2241 22,77 2297
08 14,79 19,33 2212 24,02 2537 26,33 27,00 2744 27,69
09 16,40 2143 24,53 26,64 2814 29,21 29,95 3043 30,71
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,88 114 1,30 141 148 153 157 159 161
02 175 2,27 2,58 2,80 2,94 3,05 312 317 319
03 2,08 2,69 3,06 3,31 349 3,61 3,70 375 378
04 3,36 4,35 4,95 5,36 5,64 585 5,98 6,07 6,12
05 575 744 8,47 917 9,66 10,00 10,24 10,39 1047
06 797 10,32 11,75 1271 13,39 13,87 1419 14,40 14,51
07 12,57 16,27 18,52 20,05 2112 21,87 22,38 22,71 22,88
08 1514 19,61 22,32 2416 2545 26,35 26,97 2137 2758
09 16,79 2175 24,76 26,79 28,22 29,23 29,91 30,35 30,58
TABLE 17B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 m 116 122 127 132 143 148

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 17B
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Table 18A: Refrigerant R513A - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,49 0,62 0,69 0,72 0,73 0,73 0,71 0,68 0,65
02 0,98 124 1,37 143 145 144 141 136 129
03 116 147 162 170 172 17 167 161 153
04 187 2,38 2,63 2,75 2,79 2,77 2,71 2,61 2,48
05 3,20 4,07 450 471 477 4,74 4,63 446 4,23
06 444 5,64 6,24 6,52 6,62 6,57 6,42 6,18 5,87
07 700 8,89 9,83 10,29 1043 10,36 1012 9,75 9,26
08 844 10,71 11,85 12,40 12,57 12,49 12,20 11,74 1116
09 9,36 11,88 1314 13,75 13,95 13,85 13,53 13,03 12,38

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,51 0,64 0,70 0,73 0,74 0,73 071 0,68 0,65
02 101 127 140 145 147 145 141 135 1,28
03 120 151 1,66 172 174 172 167 1,60 152
04 194 244 2,68 2,79 2,81 2,78 2,71 2,60 2,46
05 3,33 418 4,58 477 481 4,76 4,63 444 4,21
06 4,61 579 6,35 6,61 6,67 6,59 6,42 6,16 5,83
07 727 913 10,02 10,42 10,52 10,40 10,12 971 9,20
08 8,77 11,00 12,08 12,56 12,68 12,53 12,20 11,70 11,08
09 9,72 12,20 1340 13,93 14,06 13,90 13,53 12,98 12,29

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,52 0,65 071 0,73 0,73 0,72 0,70 0,67 0,63
02 104 1,29 141 145 146 143 139 1,33 1,25
03 123 153 167 172 173 1,70 1,64 157 148
04 2,00 248 2,69 2,78 2,719 2,75 2,66 2,54 2,39
05 342 4,24 461 476 478 4,70 455 4,35 410
06 474 587 6,39 6,60 6,63 6,52 6,31 6,03 5,68
07 747 9,26 10,08 1041 10,45 10,28 9,95 9,51 896
08 9,00 11,16 12,15 12,55 12,59 12,39 11,99 11,46 10,79
09 9,99 12,38 1347 13,92 1397 13,74 13,30 12,70 11,97

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,53 0,65 0,70 0,72 0,72 0,70 0,68 0,64 0,60
02 1,06 1,29 1,40 143 143 140 134 1,28 119
03 1,25 153 1,65 170 1,69 165 159 151 141
04 2,03 248 2,68 2,75 2,74 2,68 2,58 245 2,29
05 347 4,25 4,58 470 4,68 4,58 441 418 3,92
06 481 5,89 6,35 6,51 6,49 6,35 6,11 5,80 543
07 759 9,28 10,01 10,27 10,24 10,01 9,64 915 8,56
08 915 1119 12,07 12,38 12,34 12,07 11,62 11,03 10,32
09 1015 1241 13,38 1373 13,69 13,39 12,88 12,23 1145
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Table 18A: Refrigerant R513A - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,54 0,65 0,69 0,70 0,70 0,68 0,65 0,61 0,56
02 1,06 1,28 137 140 1,38 134 1,28 121 112
03 1,26 152 162 165 164 159 152 143 133
04 2,04 2,46 2,63 2,68 2,65 2,57 2,46 2,32 215
05 349 421 450 458 454 441 421 3,97 3,68
06 4,84 583 6,24 6,35 6,29 6,11 584 5,50 510
07 763 9,20 9,84 10,01 9,92 9,63 9,21 8,67 8,05
08 919 11,09 11,85 12,07 11,95 11,61 11,09 1045 9,70
09 10,20 12,30 1315 13,39 13,26 12,87 12,30 11,59 10,76
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,53 0,63 0,67 0,68 0,67 0,64 0,61 0,57 0,52
02 1,06 1,26 133 1,35 132 128 121 113 104
03 1,25 149 158 1,60 157 151 143 134 1,23
04 2,03 241 2,56 2,58 2,54 2,45 2,32 216 1,99
05 347 413 437 442 4,34 419 3,97 3,70 3,40
06 481 572 6,06 6,12 6,02 5,80 5,50 513 471
07 759 9,03 9,56 9,66 949 915 8,67 810 743
08 914 10,88 11,52 11,64 11,44 11,03 1045 9,76 8,96
09 1014 12,06 12,78 12,91 12,69 12,23 11,59 10,82 9,94
ub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 107 113 1,20 127 133 140 148 154

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 18B
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Table 19A: Refrigerant R290 - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,71 093 1,05 112 116 118 117 116 113
02 142 184 2,08 2,23 2,30 2,34 2,33 2,30 2,24
03 168 218 247 2,64 2,73 2,77 2,76 2,73 2,66
04 2,72 3,53 4,00 427 442 448 447 441 4,30
05 4,65 6,05 6,84 7,30 756 766 765 755 7,36
06 6,44 8,38 948 1012 10,48 10,62 10,61 10,46 10,21
07 10,16 13,22 14,95 15,96 16,52 16,75 16,73 16,50 16,10
08 12,25 15,93 18,01 19,24 1991 2019 20,16 19,88 1940
09 13,58 1767 19,98 21,34 22,08 22,39 22,36 22,05 2151

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,74 0,96 1,08 115 118 120 119 118 115
02 148 191 214 2,28 2,35 2,38 2,37 2,34 2,28
03 175 2,26 2,54 2,70 2,79 2,82 2,81 2,77 2,70
04 2,83 3,66 411 4,37 451 4,56 4,55 4,48 4,36
05 484 6,26 704 748 772 781 778 7,66 47
06 6,72 8,67 9,75 10,38 10,71 10,83 10,79 10,62 10,35
07 10,59 13,68 15,38 16,36 16,88 17,07 17,01 16,75 16,32
08 12,77 16,48 18,54 19,72 20,35 20,58 20,50 2019 19,67
09 1416 18,28 20,56 21,87 22,57 22,82 22,74 22,39 2182

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,77 098 110 116 120 121 120 118 114
02 153 195 2,18 2,31 2,38 240 2,38 2,34 2,27
03 181 231 2,59 2,74 2,82 2,84 2,82 2,77 2,69
04 293 374 419 443 456 459 456 448 436
05 5,01 6,41 716 758 779 7,86 781 767 746
06 694 8,88 9,93 10,51 10,81 10,89 10,82 10,63 10,34
07 10,94 14,01 15,66 16,58 17,04 1718 17,07 16,77 16,30
08 1319 16,88 18,87 19,98 20,54 20,70 20,57 20,21 19,65
09 14,63 18,72 20,93 2216 22,78 22,96 22,82 2241 21,79

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,79 1,00 111 117 119 1,20 119 116 113
02 156 198 2,20 2,32 2,37 2,38 2,36 2,31 2,24
03 185 2,35 2,61 2,75 281 2,82 2,80 2,74 2,65
04 3,00 3,80 4,22 444 4,55 457 452 443 4,29
05 513 6,50 721 760 778 782 174 758 735
06 71 9,01 10,00 10,54 10,79 10,83 10,73 10,51 10,18
07 11,21 14,20 15,77 16,62 1701 17,09 16,92 16,57 16,06
08 13,51 1712 19,01 20,03 20,50 20,59 20,39 19,97 19,36
09 14,98 18,99 21,08 22,22 22,74 22,84 22,62 2215 2147
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Table 19A: Refrigerant R290 - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18

01 0,80 1,00 110 116 118 118 116 114 110

02 159 1,99 219 2,30 2,34 2,34 2,31 2,26 218

03 188 2,36 2,60 2,73 2,78 2,78 2,74 2,67 2,58

04 3,04 3,82 421 441 449 4,50 444 4,33 418

05 521 6,53 720 755 7,69 7,69 759 740 715

06 722 9,05 9,98 10,46 10,66 10,66 10,52 10,26 9,91
07 11,38 14,27 15,74 16,50 16,81 16,82 16,59 16,19 15,63
08 13,72 1720 18,97 19,88 20,26 20,27 20,00 19,51 18,84
09 15,22 19,08 21,04 22,05 2247 22,48 2218 21,63 20,89

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18

01 0,80 1,00 109 114 115 115 113 110 106

02 160 198 217 2,26 2,29 2,29 2,25 218 210

03 1,89 2,35 2,57 2,68 2,72 2,71 2,66 2,58 2,48

04 3,06 3,80 416 4,34 4,40 4,38 431 418 4,02

05 5,24 6,50 712 742 753 750 737 715 6,88

06 721 9,01 9,87 10,29 10,44 10,40 10,21 9,92 9,54
07 11,46 14,21 15,57 16,23 16,46 16,39 16,11 15,64 15,04
08 13,81 1713 18,76 19,56 19,84 19,76 1941 18,85 1812
09 15,32 19,00 20,80 21,69 22,00 2191 2153 20,91 20,10

TABLE 19B - Correction factors for subcoolingAtsub = 4°K

Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 112 118 124 130 135 140 145

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 19B
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Table 20A: Refrigerant R600 - Capacities in kW

Evaporating Temperature 12 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,54 0,70 0,84 0,88 0,88 0,85 0,80 0,74 0,67
02 1,08 1,39 1,66 1,75 1,75 1,69 159 147 133
03 128 165 197 2,07 2,07 2,00 189 174 157
04 2,08 2,66 319 3,36 3,35 3,24 3,06 2,82 2,54
05 3,55 4,56 545 574 573 554 523 4,83 4,35
06 492 6,32 7,56 7,96 795 7,69 725 6,69 6,04
07 7,76 9,97 11,92 12,56 12,54 1212 1,44 10,55 9,52
08 9,36 12,01 14,37 1513 1511 14,61 13,78 12,72 1147
09 10,38 13,32 15,94 16,78 16,76 16,20 15,29 141 12,72

Evaporating Temperature 4 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,55 0,70 0,83 0,86 0,86 0,82 0,77 0,70 0,63
02 109 139 164 172 170 163 153 140 124
03 129 165 1,95 2,03 2,02 193 181 1,65 147
04 210 2,66 315 3,29 3,26 313 2,93 2,67 2,38
05 3,59 4,56 5,39 5,63 5,58 5,35 5,01 4,58 4,08
06 497 6,32 748 781 774 742 6,94 6,34 5,65
07 784 9,97 11,79 12,31 12,20 11,71 10,95 10,01 8,92
08 945 12,01 1421 14,84 14,70 141 13,20 12,06 10,75
09 10,48 13,32 15,76 16,45 16,31 15,65 14,64 13,37 11,92

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,55 0,70 0,82 0,85 0,84 0,80 0,75 0,68 0,60
02 110 1,39 163 1,70 167 1,60 149 1,35 1,20
03 130 164 193 2,01 198 189 176 1,60 142
04 210 2,66 313 325 321 307 2,86 2,59 2,30
05 3,60 4,55 5,35 5,56 549 5,25 489 444 3,93
06 4,99 6,31 742 771 761 121 6,77 6,16 545
07 7,86 9,95 11,70 12,16 12,01 11,47 10,68 9,71 8,59
08 948 11,99 14,10 14,66 14,47 13,82 12,87 11,70 10,35
09 10,51 13,30 15,64 16,26 16,05 15,33 14,28 12,97 1148

Evaporating Temperature -8 °C

Orifice Type Pressure drop across valve [bar]

1 2 4 6 8 10 12 14 16
01 0,55 0,69 0,80 0,83 0,81 0,77 0,71 0,64 0,55
02 110 138 1,60 1,65 161 153 141 1,26 110
03 1,30 163 1,89 1,95 191 181 167 1,50 1,30
04 21 2,64 3,07 316 3,09 2,93 2,70 242 21
05 3,60 4,52 5,25 541 5,29 5,01 4,62 415 361
06 5,00 6,26 727 750 734 6,95 6,40 575 5,01
07 788 9,87 1147 11,82 11,57 10,96 10,10 9,06 789
08 9,50 11,90 13,82 14,25 13,94 13,20 1217 10,92 9,51
09 10,53 13,20 15,33 15,80 15,46 14,64 13,50 »n 10,55
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Table 20A: Refrigerant R600 - Capacities in kW

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,55 0,68 0,77 0,79 0,76 0,71 0,64 0,56 047
02 1,09 1,35 154 1,56 151 141 1,27 112 0,94
03 1,29 1,60 182 185 179 167 151 132 112
04 2,09 2,58 2,95 3,00 2,89 2,70 244 214 181
05 3,58 4,42 504 513 4,95 4,61 418 3,66 3,09
06 497 6,13 6,99 1 6,36 6,40 579 5,08 4,29
07 783 9,67 11,03 1,21 10,82 10,09 913 8,01 6,76
08 9,44 11,65 13,29 13,51 13,04 12,16 11,00 9,65 815
09 10,47 12,92 14,74 14,98 14,46 1349 12,20 10,70 9,03
TABLE 20B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 1,09 114 119 123 128 138 143

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 20B
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Table 21A: Refrigerant R600a - Capacities in KW

Evaporating Temperature 12 °C |
Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,50 0,65 0,79 0,84 0,85 0,83 0,79 0,73 0,67
02 0,99 129 157 167 1,69 1,64 156 146 133
03 118 153 1,86 198 2,00 1,95 185 173 157
04 191 248 3,01 3,21 3,23 315 3,00 2,79 2,54
05 3,26 4,24 515 549 553 539 513 4,78 4,35
06 452 587 714 7,60 7,66 47 71 6,62 6,03
07 713 9,26 11,26 11,99 12,09 11,79 11,22 1044 9,51
08 8,59 1116 13,57 14,45 14,57 14,21 13,52 12,59 11,47
09 9,53 12,38 15,05 16,03 16,16 15,76 14,99 13,96 12,72

Evaporating Temperature 4 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,51 0,66 0,79 083 0,83 0,81 0,76 0,71 0,64
02 101 130 157 1,66 1,66 161 152 140 127
03 1,20 154 1,86 1,96 197 190 180 1,66 150
04 194 2,50 3,01 318 318 3,08 291 2,69 243
05 3,32 4,28 514 543 544 5,27 4,98 4,60 416
06 4,60 593 713 753 754 731 6,91 6,38 5,76
07 725 9,35 11,25 11,88 11,90 11,53 10,89 10,06 9,08
08 8,74 11,27 13,55 14,32 14,34 13,89 1313 1213 10,95
09 9,70 12,50 15,03 15,88 15,90 15,40 14,56 1345 1214

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,51 0,66 0,79 0,83 083 0,80 0,75 0,69 0,62
02 1,02 131 156 1,65 164 158 149 137 1,23
03 121 155 185 195 194 188 177 163 146
04 195 2,51 3,00 315 315 3,04 2,86 2,63 2,36
05 334 429 513 540 5,38 520 489 4,50 4,04
06 463 595 71 748 746 721 6,78 6,24 5,61
07 731 9,38 11,21 11,80 1,77 11,36 10,70 9,84 8,84
08 8,80 11,30 1351 14,22 14,19 13,69 12,89 11,86 10,65
09 9,77 12,53 14,99 15,77 15,73 15,19 14,30 1316 11,81

Evaporating Temperature -8 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,52 0,66 0,78 0,81 0,80 0,77 0,72 0,66 0,58
02 103 131 155 161 1,60 153 143 1,30 116
03 122 155 183 191 189 181 169 154 1,37
04 197 2,51 2,97 310 3,06 2,94 2,74 2,50 2,22
05 3,38 4,29 5,08 5,30 524 5,02 4,69 4,27 3,79
06 4,68 5,95 704 734 121 6,97 6,50 593 5,26
07 738 9,39 11,10 11,58 11,47 10,99 10,26 9,34 8,29
08 8,90 11,31 13,37 13,96 13,82 13,24 12,36 11,26 9,99
09 9,87 12,55 14,83 15,48 15,32 14,68 1371 12,49 11,08
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Table 21A: Refrigerant R600a - Capacities in kW

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
1 2 4 6 8 10 12 14 16
01 0,52 0,65 0,76 0,78 0,76 0,72 0,66 0,59 0,52
02 104 1,30 151 155 152 144 132 118 1,03
03 123 154 179 184 180 170 157 140 121
04 1,99 249 2,89 2,98 291 2,75 2,53 2,27 197
05 3,40 4,26 4,94 5,09 4,98 471 4,33 3,88 3,36
06 471 5,90 6,85 706 6,90 6,53 6,01 5,38 4,66
07 743 9,31 10,81 1113 10,89 10,30 947 848 735
08 8,96 1,22 13,03 13,42 1312 1241 11,42 10,22 8,86
09 9,93 12,44 1445 14,88 14,55 13,76 12,66 11,33 9,83
TABLE 21B - Correction factors for subcoolingAtsub = 4°K
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 11 116 121 1,26 131 140 145

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 21B

POLYHEDRA HANDBOOK - 2020




Table 22A: Refrigerant R1270 - Capacities in kW

Evaporating Temperature 10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,74 0,97 111 1,20 1,26 1,29 131 131 130
02 147 193 2,21 2,39 2,50 2,57 2,60 2,60 2,57
03 174 2,29 2,62 2,83 2,97 3,04 3,08 3,08 3,05
04 2,81 3,70 424 458 4,80 493 4,98 4,98 494
05 481 6,34 726 784 8,21 843 8,53 8,53 845
06 6,67 8,79 10,06 10,87 11,39 11,69 11,82 11,82 1,71
07 10,52 13,86 15,86 1715 17,96 1843 18,64 18,64 18,47
08 12,67 16,70 1912 20,66 21,64 22,21 2247 2247 22,26
09 14,06 18,52 21,20 22,92 24,00 24,64 24,92 24,92 24,68

Evaporating Temperature 0 °C

Orifice Type Pressure drop across valve [bar]

2 4 6 8 10 12 14 16 18
01 0,77 101 116 124 1,30 133 1,35 134 133
02 154 2,01 2,30 247 2,58 2,65 2,67 2,67 2,65
03 182 2,39 2,72 293 3,06 314 317 317 313
04 2,95 3,86 4,40 474 4,96 5,08 513 512 5,07
05 5,05 6,61 753 811 8,48 8,69 8,77 8,76 8,68
06 7,00 916 10,44 1,25 11,75 12,04 1216 1215 12,03
07 11,03 14,45 16,47 1774 18,54 18,99 1918 19,16 18,97
08 13,30 1742 19,85 21,38 22,34 22,89 2312 23,09 22,86
09 14,75 19,32 22,01 2371 24,78 25,38 25,64 25,61 25,36

Evaporating Temperature -10 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,80 1,05 119 127 133 135 137 1,36 135
02 1,60 2,08 2,36 2,53 2,63 2,69 2,71 2,71 2,68
03 189 246 2,79 3,00 312 319 322 321 317
04 307 399 452 485 5,05 516 520 519 513
05 525 6,82 773 8,30 8,64 8,83 8,90 8,88 8,78
06 121 9,46 10,72 11,50 11,98 12,25 12,34 12,31 1217
07 1147 14,91 16,91 1814 18,90 19,31 1947 1942 19,20
08 13,82 17,97 20,37 21,86 22,77 23,27 23,46 23,40 2314
09 15,33 19,93 22,60 24,25 25,26 25,81 26,02 25,95 25,66

Evaporating Temperature -20 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,83 107 121 1,29 134 1,36 137 1,36 135
02 165 213 2,40 2,56 2,66 2,71 2,72 2,71 2,67
03 195 2,52 2,84 3,03 315 3,21 3,23 321 317
04 316 4,07 459 491 5,09 519 5,22 5,20 513
05 541 6,97 786 8,40 871 8,88 8,93 8,89 8,77
06 750 9,66 10,89 11,64 12,08 12,31 12,38 12,32 1216
07 11,83 15,24 1718 18,36 19,05 19,42 19,53 1943 1918
08 14,25 18,37 20,70 2212 22,96 2340 23,53 2342 231
09 15,81 20,37 22,96 2453 2547 25,95 26,10 2598 25,63
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Table 22A: Refrigerant R1270 - Capacities in kW

Evaporating Temperature -30 °C

Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,85 1,08 121 1,29 1,33 1,36 1,36 1,35 1,33
02 1,69 215 241 2,56 2,65 2,69 2,70 2,68 2,64
03 2,00 2,55 2,86 3,04 314 319 3,20 318 313
04 3,23 413 4,62 492 5,08 517 518 514 5,06
05 553 706 791 841 8,70 8,84 8,86 8,80 8,66
06 767 9,79 10,96 11,66 12,06 12,25 12,29 12,20 12,01
07 12,09 1543 1729 18,39 19,02 19,32 19,38 19,24 18,94
08 14,57 18,60 20,83 2216 22,92 2329 2335 2319 22,82
09 16,16 20,63 2311 24,58 2542 2583 25,90 2571 2531
Orifice Type Pressure drop across valve [bar]
2 4 6 8 10 12 14 16 18
01 0,86 1,09 121 1,28 1,32 134 1,34 132 1,30
02 171 216 2,40 2,55 2,62 2,66 2,66 2,63 2,58
03 2,02 2,56 2,85 3,02 311 315 315 312 3,06
04 3,28 414 4,61 4,88 503 5,09 5,09 504 4,95
05 5,61 708 789 8,35 8,61 8,71 8,71 8,63 847
06 77 9,82 10,93 11,58 11,93 12,08 12,08 11,96 11,74
07 12,26 1549 17,24 18,26 18,82 19,05 19,05 18,86 18,51
08 14,77 18,67 20,78 22,00 22,68 22,96 22,96 22,73 22,31
09 16,38 20,70 23,05 24,40 2515 2546 2546 2521 24,74
Atsub [°K] 4 10 15 20 25 30 35 40 45
Fsub 1,00 1,06 112 118 124 130 135 140 145

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 22B

POLYHEDRA HANDBOOK - 2020




EXPANSION VALVES

1.2 - SOLENOID EXPANSION VALVES, ATEX - CERTIFIED

APPLICATIONS

The solenoid expansion valves in series 2028EX comply
with the European standard EN 80079-36:2016,
EN 80079-37:2016 and, therefore, comply with the ESR of
Directive 2014/34/EU — ATEX. This equipment is suitable
for use on refrigeration systems located in areas classified
as “Zone 2” risk of explosion, according to the definition in
Annex | of Directive 1999/92/EC.

These 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.

They can be installed on systems that use the following refrigerant
fluids:

— HFC (R134a, R32, R404A, R407C, R410A, R507)

— HFO, HFO/HFC mixtures (R1234yf, R1234ze, R448A, R449A,
R450A, R452A, R452B, R454B, R513A)

— HC (R290, R600, R600a, R1270)

belonging to Group 1 and 2, as defined in Article 13, Chapter 1,
Point (a) and (b) of Directive 2014/68/EU, with reference to EC
Regulation No. 1272/2008.

For specific applications with refrigerant fluids not listed above,
please contact Castel Technical Department.

CAUTION! These solenoid expansion valves cannot be installed
on systems that use HCFC (R22) refrigerant.

OPERATION

Please refer to Chapter 1.1, second paragraph, for the description
of the operation of the valves in series 2028EX, as it is identical to
that of valves in series 2028N.

CONSTRUCTION

The valves in series 2028EX are supplied complete with orifice.
Nine different orifices with nine different maximum capacities that
range from orifice 01 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
2028EX/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.

Valves in series 2028EX are sold only in the version with coil series
9100EX (A6 suffix with coil, 9100EX-220/230 VAC, ATEX certified).
For these solenoid expansion valves are available:

« Coils in series 9100EX (coils type HM2)

 Coils in series 9110EX (coils type CM2)

The coils in series 9100EX and 9110EX must be coupled only with
connectors 9150EX/R02. The protection rating guaranteed by the

coil + connector system is IP65 according to the EN 60529 standard.

The main parts of the valves in series 22028EX are made from the
same materials as the valves in series 2028N.

SELECTION

Please refer to Chapter 1.1, paragraph 4, for the description of the
selection of the valves in series 2028EX, as it is identical to that
of valves in series 2028N.

DIMENSIONING EXAMPLE

Type of refrigerant: R290

= Evaporator capacity, Q, 2.8 kW
= Evaporating temperature, T.: 0°C

= Minimum condensing temperature, T +35°C
= Liquid refrigerant temperature, T, +20 °C

Pressure drop in the liquid line, distributor and evaporator, Ap 2 bar

Step 1 - Determine the pressure drop across the valve.

= Condensing pressure at + 35 °C - P_=12.2 bar
= Evaporating pressure at 0 °C - P, = 4.7 bar

AP =12,2—(4,7+2)=55-bar

Step 2 - Determine required valve capacity

AT,, =35-20=15-°K

From the subcooling correction factor Table 198, par. 1.1, we find
the appropriate correction factor, F_,, equal to 112 for AT, = 15
°K. The required valve capacity is

_28/ _
Qup =284 1,=25 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,, =125-25=31-kW

sub’

Step 4 - Determine the orifice size.

Using the capacity Table 19A, par. 1.1 for R290 refrigerant, enter
the data:

« Pressure drop across the valve = 5.5 bar

= Evaporating temperature = 0 °C

» Calculated evaporator capacity = 3.1 kW

Select the corresponding orifice, 02 (Note: the expansion valve
capacity must be equal to or slightly greater than the calculated
evaporator capacity)
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Table 23: General characteristics of PWM expansion valves - ATEX conformity for use in EX Zone 2

Opening Pressure

UHEEEITERLITE Differential [bar]

Minimum TS [°C]

Risk Category
according to
PED Recast

Orifice Operating Working
Type principles Time
MinOPD [s]

Catalogue number

2028EX/3A601 38" | U2 - -
01 0,010
2028EX/M10A601 - - 10 12
2028EX/3A602 3/8" | U2 - -
02 0,017
2028EX/M10A602 - - 10 12
2028EX/3A603 3/8" | U2 - -
03 0,023 37
2028EX/M10A603 - - 10 12
2028EX/3A604 3/8" | 12" - -
04 0,043
2028EX/M10A604 - - 10 12
2028EX/3A605 3/8" | 12" - - PWM
05 0,065 0 (Pulse Width 1 50 -40 +100 Art4.3
2028EX/M10A605 - - 10 12 Modulating)
2028EX/3A606 3/8" | 12" - -
06 0113 27
2028EX/M10A606 - - 10 12
2028EX/4A607 12" | 5/8” - -
07 0,200 15
2028EX/M12A607 - - 12 16
2028EX/4A608 12" | 5/8” - -
08 0,230 12
2028EX/M12A608 - - 12 16
2028EX/4A609 12" | 5/8” - -
09 0,250 10
2028EX/M12A609 - - 12 16
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Table 24: Dimensions and weights of PWM expansion valves with 9100EX coils

Dimensions [mm]

Catalogue number

2028EX/3A601

2028EX/M10A601
2028EX/3A602

2028EX/M10A602

2028EX/3A603

2028EX/M10A603
2028EX/3A604

2028EX/M10A604

2028EX/3A605

66 37 58 35
2028EX/M10A605

2028EX/3A606

2028EX/M10A606

2028EX/4A607

2028EX/M12A607
2028EX/4A608

150 390
2028EX/M12A608

2028EX/4A609

2028EX/M12A609
/W

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

2028EX/3
2028EX/M10

L2

—
\/‘

LT

H1

H3

H2
s
‘gju

(]
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EXPANSION VALVES

1.3 - MOTORIZED EXPANSION VALVES

APPLICATIONS

Castel step-motor expansion valves series 271, 272, 273 regulate
the flow of the liquid refrigerant into evaporators by modulating
the valve shutter position in a calibrated orifice, allowing a wide
capacity regulation range.

These right-angle valves permit bi-directional flow (the side
connection is the liquid preferential inlet) and

ensure a high precision and reliable control in both directions and
contributing to increasing the efficiency of the entire refrigerating
system.

Step-motor expansion valves can be used in a wide range of
applications as listed below:

— Refrigeration systems

— Air conditioning systems

— Heat pump systems

These 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.

They can be installed on systems that use the following refrigerant
fluids:

— HFC (R134a, R32, R404A, R407C, R410A, R507)

— HFO, HFO/HFC mixture (R1234yf, R1234ze, R448A, R449A,
R450A, R452A, R452B, R454B, R513A)

— HC (R290, R600, R600a, R1270)

belonging to Group 1 and 2, as defined in Article 13, Chapter 1,
Point (a) and (b) of Directive 2014/68/EU, with reference to EC
Regulation No. 1272/2008.

For specific applications with refrigerant fluids not listed above,
please contact Castel Technical Department.

CAUTION! These valves cannot be installed on systems that
use HCFC (R22) refrigerant.

OPERATION

Step-motor expansion valves in series 271, 272, 273 is a lamination
device that receives liquid from the condenser and injects it into
the evaporator, creating the necessary pressure drop across the
expansion orifice.

This valve finds applications in air conditioning systems and
refrigeration plants that have a significant variation in thermal load
during the entire period of operation.

This device can very quickly and efficiently vary its throttling
capacity, even under significant variations in the potential demand,
continuously modulating the refrigerant flow to the evaporator by
opening and closing the shutter.

These valves are equipped with a linear stepper motor. The
positioning of the valve shutter is controlled by an external electronic
device called “driver” or “controller”. This device calculates the
superheating by data acquired from the pressure transmitter and
the temperature probe immediately mounted downstream of the
evaporator and generate the positioning signal for the stepper
motor.

In this way, the step-motor expansion valve can provide very
accurate regulation of the refrigerant flow and, therefore, is able
to control the superheating value, even under significant changes
in thermal load, or under large power variations of the refrigeration
cycle.

These valves have been developed with high linearity of the stroke/
flow rate characteristic, this means that these valves can be used
in operating range between 10% and 95% (maximum value to be
used under transitory conditions) of declared nominal capacity. This
allows the system to maintain maximum performance efficiency
under any condition of thermal load and preventing the superheating
value swings across the entire range of adjustment.

Tips and tricks:

1.The performance and lifetime of the step-motor expansion
valves in series 271, 272, 273 are guaranteed only if in the
circuit lubricant oil is mixed with the refrigerant.

In oil-free systems, the performance, nominal capacity and
the lifetime cannot be guaranteed.

2.The stepper motor is sensitive to the dirt/residue presence in
the system, carried by the refrigerant. So, It is very important
to protect the valve by installing a mechanical filter upstream
of the inlet connection.

3.Step-motor expansion valves are not equipped with position
control. Therefore, in order to operate, the linear stepper
motor uses the seat valve as mechanical zero position. In
this way, the initial position can be successfully detected.

4.The design of the linear stepper motor guarantees the
irreversible motion. This means that when the valve is not
powered, the valve shaft maintains the last reached position.

5.During continuous operation, due to their construction, a
stepper motor is subject to step losses. In order to guarantee
correct operation over the lifetime of the valve, the driver or
controller must include in the algorithm a special feature that
adjust and recover any lost steps.
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CONSTRUCTION

Expansion valves series 271 are manufactured in a total hermetic
construction making the two main components inseparable:

— Valve body: where are located the copper connections and the
machined calibrated orifice

— Motor unit: where the stepper motor and all the electrical
connections are located

Expansion valves series 272 and 273 are manufactured in a semi-
hermetical construction. The two main components are:

— Valve body: where are located the copper connections and the
machined calibrated orifice

— Motor unit: where the stepper motor and all the electrical
connections are located

These components are separate, but they are supplied assembled
by Castel to the correct torque. It is strongly recommended to not
disassemble the motor unit from the valve body during brazing
operation, to avoid damages to the motor shutter.

For all expansion valve series 271, 272, 273 brazing must be
performed with care, using a low melting point filler material.
During brazing operation, it is mandatory to avoid direct contact
between the torch flame and the valve body and cover the motor
unit with a wet cloth.

The main parts of valves in series 271, 272, 273 are made with
the following materials:

— Hot forged brass EN 12240 — CW 617N for the valve body

— Austenitic stainless steel EN 10088-3 — 1.4301 for the motor
unit

— Brass bar EN 12164 — CW 614N for the shutter

— Austenitic stainless steel EN 10088-3 — 1.4301 for the hermetic
connector

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

— Bronze filled P.T.F.E. for seat gaskets

— Hydrogenate nitrile rubber (HNBR) for outlet seal gaskets

SELECTION

To correctly select a step-motor expansion valve series 271, 272,
273 on a refrigerating system, the following design parameters
must be available:

— Type of refrigerant

— Evaporator capacity, Q,

— Evaporating temperature/pressure, T/ p,

— Minimum condensing temperature/pressure, T_/ p,

— Liquid refrigerant temperature at valve inlet, T,

— Pressure drop in the liquid line, distributor and evaporator, Ap

The following procedure helps to select the correct expansion valve
for the refrigeration system.

Step 1
Determine the pressure drop across the valve. The pressure drop
is calculated using the equation:

Apiot = Pc — (Pe + Ap)

where:

- P_=condensing pressure

- P, = evaporating pressure

— Ap = sum of pressure drops in the liquid line, distributor and
evaporator with the valve open

Step 2

Subcooling correction. Use the evaporating capacity Q, to select the
required valve size at a given evaporating temperature. If necessary,
correct the evaporator capacity by the actual subcooling value.
The subcooling is calculated by the equation:

AT, =T — Ty

From the subcooling corrector factor table find the appropriate
corrector factor F_, corresponding to the AT, calculated and

sub

determine thaequired valve capacity by the formula:
e

Qsub =

Fsub

Step 3

Capacity correction based on the application. To obtain a correct
regulation, both in transitory period and in stable running condition,
it is necessary to oversize the valve.

In this way the valve correctly works over the entire range of the
system’s capacity.

Generally, this correction factor, F, , can be assumed equal to 125%
of the maximum evaporator’s capacity. This allows the valve to
modulate from about 75% during full running operation.

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

Qsup = e/F

sub

Step 4

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

DIMENSIONING EXAMPLE

— Type of refrigerant: R410A
— Evaporator capacity, Q, 70 kW
— Evaporating temperature, T:0°C
— Minimum condensing temperature, T:+40°C
— Liquid refrigerant temperature, T.+30°C

— Pressure drop in the liquid line, distributor and evaporator, Ap : 1bar

Step 1 - Determine the pressure drop across the valve.
— Condensing pressure at + 40 °C - P_ = 24,2 bar
— Evaporating pressure at 0 °C - P, = 8 bar

Apiot = 24,2 — (8 +1) = 15,2 bar

58 P#LYHEDRA
HANDBOOK - 2020



Step 2 - Determine required valve capacity

AT, = 40 — 30 = 10 °C

From the subcooling correction factor Table 33B, we find the
appropriate correction factor, F_,, equal to 1,07 for AT, =10 °C.
The required valve capacity is

Quub = 79/1 97 = 65,4 kW

Step 3 - Potential correction based on the application
According to the above sizing criterion, F, = 1,25:

Qey =1,25¢65,4 =81,2 kW

Step 4 - Determine the valve size.

Using the capacity Table 33A for refrigerant R410A, with:

— Pressure drop across the valve = 15,2 bar

— FEvaporating temperature = 0 °C

— Calculated evaporator capacity = 81,8 kW

Select the corresponding step valve code: 27340

Please Note: the expansion valve capacity must be equal to or
slightly greater than the calculated evaporator capacity

ELECTRICAL CONNECTIONS

All the expansion valves series 271, 272, 273 are equipped with
an M12 male connector with 4 pins.

The connection cable to the driver / controller must be order
separately.

The cable with 4 pins M12 female connector can be supplied in
two different lengths:

— Part no. 9901/X08: cable length: 3 m

— Part no. 9901/X20: cable length: 15 m

N.B.: It is important to control the overall resistance of the
connection, cables and joints, between the driver and the valve.
A significant increase of the resistance could lead to a drop in
performance of the valve or in the driven proper shutter positioning.
In case of greater overall resistances or longer cables, please
contact the Castel Technical Department.
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TABLE 25: General caracteristics of stepper-motor expansion valves

0DS Connections Equivalent

Cmber | fm [ mm | por naE
number por principles
IN out IN ouT 0 [mm]
27115/3 3/8” 3/8” - -
27115/M10 - - 10 10
27115/M12 - - 12 12 15 ®
27115/4 12" 12" - -
27120/3 3/8” 3/8” - -
27120/M10 - - 10 10
i 27120/M12 - - 12 12 20 ®
27120/4 12" 172" - -
2712713 3/8” 3/8” - -
27127/M10 - - 10 10
27127/M12 - - 12 12 27 4
27127/4 73 2" - - Smgf' 5
27232/M12 - - L L without gearbox
27232/4 12" 2" - - 32 20
27232/5 5/8" 5/8" 16 16 !
272 27232]7 718" 718" 22 22
27236/M12 - - 12 12
27236/4 12" 2 - -
27236/5 5/8" 5/8" 16 16 36 30
27236/7 78" 78" 22 22
2734017 78" 718" 22 22
27340/9 118" 118" - - 40 %0
27344/7 78" 78" 22 22 20
27344/9

TABLE 26. General c!

ics of electric motor

1S [°C] Risk Category
according to PED

Recast

Art. 4.3

BODY SIZE 27 272 273
Stepper motor type bi-polar - permanent magnet bi-polar - permanent magnet bi-polar - permanent magnet
Step mode full step drive full step drive full step drive
Duty cycle [%] 100 100 100
Nominal voltage [V] 6 9 9
Max phase current [mA] 200 300 300
Holding current [mA] 50 50 50
Nominal power [W] 24 54 54
Phase resistance [ohm] 30(at23°C) 30(at23°C) 30(at23°C)
Resistance tolerances [%)] +/-10 +/-10 +/-10
Phase inductance [mH] 20 20 20
Step travel [mm] 0,025 0,025 0,025
Speed rotation [steps/sec] 35 35 35
ecsersionaceoaion 0 1 10
Acceleration/deceleration [ms x 10/step) 50 50 50
Nominal total stroke [mm] 105 105 105
N° steps x nominal stroke 415 415 415
N° steps of extra-travel 100 100 100
N° cycles x nominal stroke 500.000 min 500.000 min 500.000 min
Electrical connection Circular connector M12 Circular connector M12 Circular connector M12
Protection degree IP 65 according to EN 60529 IP 65 according to EN 60529 IP 65 according to EN 60529

TABLE 27: Dimensions and weights of stepper-motor expansion valves

Catalogue
number

27115/--
27120/-- 160 54 52 40 - 530
27127/--
27232/4-M12S

176 62 59 820
27236/4-M12S
2723215 179 655 62
27236/5 ' 50 % 850
27232/7

1905 77 735
27236/7
27340/--

190 76,5 73 50 36 900
27344)--
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