MAKING MODERN LIVING POSSIBLE

Electrically operated expansion valves,

type ETS 6

Features

jor"
Electric X"
ETS 6
034G5100
Coil 12vde/3W

= Enables energy efficiency of the system

m Precision flow control with high resolution
= Compact and lightweight

®m Power saving design

= Proven know-how and high reliability

= Wide range for all common refrigerants, HCF,
HCFC (i.e. R410A, R407C, R404A, R134a,R22,)

= Bi-flow for heat pump applications

With many years of experience the current
range of Electronic Expansion Valves offers
high reliability and precise solutions for ex-
pansion and flow control in a wide range of
refrigeration and air conditioning systems.

Compact and lightweight, the current range
are available with different capacities, and can
be used with all common refrigerants (R410A,
R407C, R404A, R1344a, R22) Bi-flow operation is
also possible for heat pump systems.

The valve design uses uni-polar drives, and
different control solutions exist that are com-
patible with uni-polar drives. Please, contact
Danfoss for more details.
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Technical brochure

Electronic Expansion Valves, Type ETS 6

Darifi

Construction & principles of
operation

The ETS 6 electronic expansion valves open and
close to regulate refrigerant flow by means of a
screw structure which has linear motion. This oc-
curs by the rotation of a magnet-needle valve as-
sembly which moves when electrical signals are
applied to the surrouding coil.

Within the coil structure, there are different

changed by the electrical signals applied. By
application of the appropriate combination of
signals, in the form of pulses, the coil forces the
rotor of the valve to move in a stepwise fashion.
Application of multiple pulses will make the valve
mechanism move through a series of steps in the
direction of choice, in order for the valve to adopt
the required position.

winding configurations, and the polarities are

Needle valve

Body

Permanent magnet motor

Outlet (A*)

Cross section diagram of ETS 6 series
* Refers to refrigerant flow in cooling mode

Technical data

Maximum working pressure

45 bar (653 psig)

Compatible refrigerants

HCF, HCFC (i.e. R22, R134a, R404A, R407C, R410A)

Refrigerant oil

All mineral oils and ester oils (to lubricate ETS 6 valve)

Ambient temperature

-30°C to 60°C (-22 °F to 140° F)

Fluid Temperature

-30°C to 70°C (-22 °F to 158° F)

Durability

Tested for 60 Million total pulses supplies to the valve during partially open
valve, which is comparable to 150,000 cycles if the valve is operated between
100 to 300 pulses open.

Tested for 30,000 full stroke cycles including 20 pulse overdrive at each closing.

Ambient humidity

95% RH or less

Modulation

Permanent magnet type direct operating stepper motor

Excitation method

1-2 phase

Electrical connection

JST XHP-6 and JST XHP-5

Excitation speed

min. 30 pps (pulses per second) to max. 90 pps, recommended 31.3 pps

Operating range

0 to 480 pulses, no holding power required (NOTE: do not apply more than
520 pulses)

Full motion transit time

e.g. 16 sec @ 30 pps, 6 sec @ 80 pps

Installation position

Liquid line solenoid valve

With coil on the upper side and the valve/coil assembly within £15°of the
vertical axis

If using a liquid line solenoid valve, it must be installed in such a way that it
does not create liquid hammering in ETS 6 valve

Max. coil winding temperature

115°C (239°F)
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Electronic Expansion Valves, Type ETS 6

Valve Specifications |
. Valve Max.
I-pack Orifice Nominal Capacity [kW] Connection b MWP [MOPD | Reverse =
. (solder) tube ow
Single pack Code No. Pressure g
Model No. N confi- direction
Code No. (100 units .
perbox) | [mm] | R22 | Ri34a | R404A | Ra07C | R410A | A B | QU |y | ban | foan | ChOrectenstc
[mm] [mm] tion
ETS6-10 034G5005 034G5000 1 2.6 2 1.8 2.7 3.1 7.94 7.94 90° 45 35 35 bi-flow
ETS6-14 034G5015 034G5010 1.4 5.8 4.5 4.1 5.9 6.8 7.94 7.94 90° 45 35 20 bi-flow
ETS6-18 034G5026 034G5024 1.8 103 8.1 7.3 10.6 121 6.35 6.35 90° 45 35 28 bi-flow
ETS6-25 034G5035 034G5030 25 19.6 153 13.8 20.1 23 7.94 7.94 90° 45 35 22 bi-flow
ETS6-32 034G5055 034G5050 32 28.8 225 203 29.6 339 7.94 7.94 90° 45 28 12* bi-flow
Nominal Capacity based on:
R410A: CT=38°C, ET=5°C, SC=0°C, SH=0°C
*Please contact Danfoss if higher maximum reverse pressure valve is required.
Coil Specifications
I-pack i Insulation
Model Single pack Code No. Voltage Calolz IAEEEE Connec-
. Relevant valve model length cable tube Enclosure
No. Code No. (100 units per (current) tor
[m] length [m] class
box)
. . 12VDC Class“E”
ETS 6 Coil 034G5105 034G5100 Coil for ETS 6 valves (0,26A/phase) 0.7 0.6 IP 66 (UL Class 105 (A)) JST XHP-6
. . 12VDC Class“E”
ETS 6 Coil 034G5115 034G5110 Coil for ETS 6 valves (0,26A/phase) 0.7 0.6 IP 66 (UL Class 105 (A)) JST XHP-5
Stepper motor Coil | Coil Il Common
switch sequence Orange Red Yellow Black Gray
on off off off 0
on on off off 0
off on off off 0
4 OPENING ¥ T CLOSING T
off on on off 0
off off on off 0
off off on on 0
off off off on 0
on off off on 0

Electrical wiring

The illustration shows the JST XHP-6 connetor. The coil with JST XHP-5 is identical except that the unuse

Danfoss
61L08.11

o

pin has been removed
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Electronic Expansion Valves, Type ETS 6

Application example

Heat pump components in typical system. 1. Compressor. 2. Controller. 3. Four-way valve. 4. Temperature sensor. 5. Pressure sensor.
6. Cartridge pressure control. 7. Evaporator. 8. Condenser. 9. Temperature sensor. 10. Expansion device. 11. Sight glass. 12. Liquid line filter drier.

Valve Selection

For optimum performance, it is important to cor-
rect the evaporator capacity. In order to select
the correct size of ETS 6 you will need the follow-
ing information:

Refrigerant: HCFC or HFC

Evaporator capacity Q. in kW or TR
Evaporating temperature t. in °C or °F
Condenser temperature t. in °C or °F
Subcooling At in Kor °F

Example

When selecting the valve it may be necessary to
apply a correction factor to the actual evapora-
tor capacity. This correction factor is required
when system conditions are different than table
conditions. Selection also depends on having an
acceptable pressure drop across the valve, In the
selection table, the pressure drop in the liquid
line is assumed to be zero. The following example
illustrates correct selection of the valve.

Refrigerant: R407C

Evaporator capacity: Q. = 10 kW (2.84TR)
Condensing temperature: t. = 40°C (104 °F)
Evaporating temperature: t. = +10°C (50°F)
Subcooling ATsc = 10 K

DKRCC.PD.VD1.D1.02 / 520H5365
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Electronic Expansion Valves, Type ETS 6

Valve Selection
(continued)

Step 1

Determine the correction factor for subcooling
ATsc. From the correction factor table (see below)
a subcooling of 10 K, R407C corresponds to a fac-
tor of 1.14.

Correction factors for subcooling ATsc.

ATsc | OK 4K 10K 15K 20K 25K 30K 35K 40K 45K 50K

0°F 7.2°F | 18F 27°F 36°F 45°F 54°F 63°F 72°F 81°F 90°F

R22 1.00 1.04 1.0 1.16 1.20 125 1.30 1.35 1.41 1.45 1.50
R410A 1.00 1.06 1.4 121 1.28 134 1.40 1.47 1.53 1.58 1.65
R407C 00 +o6——CD 120 1.28 134 1.40 147 1.53 1.60 1.66
R134a 1.00 1.06 1.14 1.19 1.26 1.32 1.38 1.45 1.50 1.56 1.63
R404A/R507 | 1.00 1.07 1.18 129 1.38 1.47 1.56 1.65 175 1.82 191

Step 2 Step 4

Corrected evaporator capacity is
Q. (Corrected) = 10 kW/1.14 = 8.8 kW (2.5 TR)

Step 3

Now select the appropriate capacity table, R407C,
and choose the column for condensing tempera-
ture of t. = 40°C (104°F) and evaporating temper-
ature of t, = +10°C (50°F) which will provide an
equivalent or greater capacity of 8.8 kW (2.5TR).
ETS 6-18 provides 10.35 kW (2.94 TR), which is the
proper selection for this example.

Choose ETS 6-18:
= Single pack code no. 034G5026

= |-pack code no.034G5024

Rated Capacity (kW)
Condensing ETS 6-18
temperature Evaporation temperature (°C)
(°C) 10 5 0 -5 -10 -20 -30
30 10|35 11.21 11.88 12.41 12.81 13.31 13.52
35 11115 11.84 12.38 12.79 13.10 13.47 13.58
R410A 38 11151 12.11 12.58 12.94 13.20 13.50 13.55
40 11}70 12.25 12.67 13.00 13.23 13.48 13.50
45 12|00 12.44 12.77 13.02 13.19 13.33 13.27
50 12|07 12.41 12.66 12.84 12.95 13.00 12.86
30 8J95 9.61 10.11 10.48 10.74 11.02 11.06
35 9|75 10.26 10.65 10.92 11.11 11.27 11.22
R407C 38 ,1013 10.57 10.90 11.13 11.28 11.38 11.28
46 { 10.35) 10.75 11.04 11.24 11.36 11.42 11.30
45 10.79 11.09 11.30 11.43 11.50 11.47 11.27
50 11.06 11.28 11.42 11.49 11.50 11.39 11.13
R22 30 8.59 9.27 9.80 10.22 10.53 10.92 11.07
35 9.41 9.96 10.38 10.71 10.96 11.24 11.33

Correction factors for
subcooling ATsc

The evaporator capacities used must be
corrected if subcooling deviates from 4 K (7.2°F).
The corrected capacity can be obtained by

dividing the required evaporator capacity by the
correction factor below. Selections can then be
made from the tables above.

ATsc 0K 4K 10K 15K 20K 25K 30K 35K 40K 45K 50K

0°F 7.2°F 18°F 27°F 36°F 45°F 54°F 63°F 72°F 81°F 90°F

R22 1.00 1.04 1.10 1.16 1.20 1.25 1.30 135 141 1.45 1.50
R410A 1.00 1.06 1.14 1.21 1.28 1.34 1.40 1.47 1.53 1.58 1.65
R407C 1.00 1.06 1.14 1.20 1.28 134 1.40 1.47 1.53 1.60 1.66
R134a 1.00 1.06 1.14 1.19 1.26 1.32 138 1.45 1.50 1.56 1.63
R404A/R507 1.00 1.07 1.18 1.29 138 1.47 1.56 1.65 1.75 1.82 191
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Rated Capacity (kW)
Condensing ETS6-10
temperature Evaporation temperature (°C)
(°C) 10 5 0 -5 -10 -20 -30
30 2.59 2.80 2.97 3.10 3.20 3.33 3.38
35 2.79 2.96 3.09 3.20 3.28 3.37 3.39
R410A 38 2.88 3.03 3.14 3.23 3.30 3.37 3.39
40 292 3.06 3.17 3.25 3.31 3.37 3.37
45 3.00 3.11 3.19 3.25 3.30 3.33 3.32
50 3.02 3.10 3.17 3.21 3.24 3.25 3.21
30 2.24 240 2.53 2.62 2.69 2.76 2.76
35 2.44 2.57 2.66 2.73 2.78 2.82 2.81
RA07C 38 2.53 2.64 2.72 2.78 2.82 2.84 2.82
40 2.59 2.69 2.76 2.81 2.84 2.86 2.82
45 2.70 2.77 2.82 2.86 2.87 2.87 2.82
50 2.77 2.82 2.85 2.87 2.88 2.85 2.78
30 2.15 2.32 2.45 2.55 2.63 2.73 2.77
35 235 249 2.60 2.68 2.74 2.81 2.83
R22 38 2.45 2.58 2.67 2.74 2.79 2.85 2.86
40 2.52 2.63 2.71 2.78 2.82 2.87 2.88
45 2.64 2.73 2.80 2.85 2.88 291 2.90
50 2.74 2.81 2.86 2.90 2.92 2.93 2.90
30 1.71 1.82 1.91 1.97 2.01 2.04 2.02
35 1.86 1.95 2.01 2.05 2.08 2.09 2.05
R134a 38 1.94 2.01 2.06 2.09 2.11 2.11 2.07
40 1.98 2.05 2.09 212 213 2.12 2.07
45 2.08 2.12 2.15 2.16 2.16 2.13 2.07
50 2.14 217 2.18 2.18 217 2.12 2.05
30 1.60 1.71 1.80 1.85 1.89 1.92 1.90
35 1.71 1.79 1.85 1.89 1.91 1.91 1.88
38 1.75 1.82 1.86 1.89 1.90 1.89 1.84
RA04A 40 1.76 1.82 1.86 1.88 1.89 1.87 1.81
45 1.78 1.82 1.84 1.85 1.84 1.80 1.73
50 1.75 1.77 1.78 1.77 1.76 1.70 1.61
Rated Capacity (kW)
Condensing _ETS6-14
temperature (°C) Evaporation temperature (°C)
10 5 0 -5 -10 -20 -30
30 5.80 6.28 6.66 6.95 717 7.46 7.57
35 6.25 6.63 6.93 7.16 7.34 7.55 7.60
R410A 38 6.44 6.78 7.04 7.24 7.39 7.56 7.59
40 6.55 6.86 7.10 7.28 741 7.55 7.56
45 6.72 6.97 7.15 7.29 7.39 7.47 7.43
50 6.76 6.95 7.09 7.19 7.25 7.28 7.20
30 5.01 5.38 5.66 5.87 6.02 6.17 6.19
35 5.46 5.75 5.96 6.12 6.22 6.31 6.29
R407C 38 5.67 5.92 6.10 6.23 6.31 6.37 6.32
40 5.80 6.02 6.18 6.29 6.36 6.40 6.33
45 6.04 6.21 6.33 6.40 6.44 6.42 6.31
50 6.19 6.32 6.39 6.43 6.44 6.38 6.23
30 4.81 5.19 5.49 572 5.89 6.11 6.20
35 5.27 5.58 5.82 6.00 6.14 6.30 6.34
R22 38 5.50 577 5.98 6.14 6.26 6.39 6.41
40 5.63 5.88 6.07 6.22 6.32 6.43 6.44
45 592 6.12 6.27 6.38 6.46 6.52 6.50
50 6.14 6.29 6.41 6.49 6.54 6.56 6.51
30 3.82 4.08 4.27 4.40 4.49 4.56 4.53
35 417 4.37 4.51 4.60 4.65 4.67 4.60
R134a 38 4.35 4.51 4.62 4.69 4.73 4.72 4.63
40 4.45 4.59 4.69 4.74 4.77 4.74 4.64
45 4.65 4.75 4.81 4.84 4.84 4.77 4.63
50 4.79 4.85 4.88 4.88 4.86 4.75 4.59
30 3.58 3.84 4.02 4.15 4.24 4.30 4.25
35 3.83 4.01 4.15 4.23 4.28 4.29 4.20
38 3.91 4.07 417 4.23 4.26 4.24 4.13
R404A 40 3.94 4.08 4.16 4.21 4.23 4.19 4.06
45 3.98 4.07 412 4.13 412 4.04 3.88
50 3.92 3.97 3.98 3.97 3.93 3.81 3.61
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Rated Capacity (kW)
Condansing ' ETS 6-18
temperature (°C) Evaporation temperature (°C)
10 5 0 =5 -10 -20 -30

30 10.35 11.21 11.88 12.41 12.81 13.31 13.52

35 11.15 11.84 12.38 12.79 13.10 13.47 13.58

R410A 38 11.51 12.11 12.58 12.94 13.20 13.50 13.55
40 11.70 12.25 12.67 13.00 13.23 13.48 13.50

45 12.00 12.44 12.77 13.02 13.19 13.33 13.27

50 12.07 12.41 12.66 12.84 12.95 13.00 12.86

30 8.95 9.61 10.11 10.48 10.74 11.02 11.06

35 9.75 10.26 10.65 10.92 11.11 11.27 11.22

38 10.13 10.57 10.90 11.13 11.28 11.38 11.28

Rao7¢ 40 10.35 10.75 11.04 11.24 11.36 11.42 11.30
45 10.79 11.09 11.30 11.43 11.50 11.47 11.27

50 11.06 11.28 11.42 11.49 11.50 11.39 11.13

30 8.59 9.27 9.80 10.22 10.53 10.92 11.07

35 9.41 9.96 10.38 10.71 10.96 11.24 11.33

R22 38 9.82 10.30 10.68 10.96 11.17 11.40 11.44
40 10.06 10.50 10.85 11.11 11.29 11.49 11.50

45 10.57 10.93 11.20 11.40 11.53 11.65 11.60

50 10.96 11.24 11.45 11.59 11.68 11.72 11.62

30 6.83 7.29 7.63 7.87 8.02 8.14 8.08

35 745 7.80 8.05 8.21 831 8.34 8.21

R134a 38 7.76 8.05 8.25 8.38 8.44 8.42 8.26
40 7.94 8.20 8.37 8.47 8.52 8.46 8.28

45 8.31 8.49 8.59 8.64 8.64 8.52 8.27

50 8.56 8.67 8.72 8.72 8.68 8.49 8.19

30 6.40 6.85 7.18 741 7.56 7.67 7.60

35 6.83 7.17 741 7.56 7.65 7.66 7.51

38 6.99 7.26 745 7.56 7.61 7.57 7.38

RA04A 40 7.04 7.28 743 7.52 7.55 747 7.25
45 7.1 7.27 7.35 7.38 7.36 7.21 6.92

50 7.00 7.08 7.11 7.09 7.03 6.80 6.45

Rated Capacity (kW)
Condensing . ETS 6-25
tempesature °C) Evaporation temperature (°C)
10 5 0 D) -10 -20 -30

30 19.73 21.37 22.65 23.64 24.41 2537 25.76

35 21.26 22.56 23.59 24.38 24.97 25.68 25.88

R410A 38 21.93 23.08 23.97 24.65 25.16 25.72 25.82
40 22.29 23.34 24.15 24.77 25.22 25.70 25.73

45 22.88 23.71 2435 24.81 25.13 2541 25.28

50 23.00 23.65 24.13 24.47 24.68 24.77 24.50

30 17.05 18.32 19.28 19.98 20.48 21.01 21.07

35 18.58 19.56 20.29 20.82 21.18 21.49 21.39

38 19.31 20.15 20.77 21.21 2149 21.69 21.50

Rao7C 40 19.73 20.49 21.04 21.42 21.66 21.78 21.54
45 20.57 21.14 21.54 21.79 2191 21.86 2148

50 21.08 21.50 21.76 21.90 21.93 21.71 21.21

30 16.36 17.67 18.69 19.47 20.06 20.81 21.11

35 17.93 18.98 19.79 2042 20.88 2143 21.59

R22 38 18.71 19.63 20.35 20.89 21.29 21.73 21.81
40 19.17 20.02 20.67 21.17 21.52 21.89 21.92

45 20.15 20.83 21.35 21.72 21.98 22.20 22.11

50 20.88 21.42 21.81 22.09 22.26 22.34 22.14

30 13.01 13.90 14.55 14.99 15.29 15.52 15.40

35 14.21 14.87 15.35 15.66 15.84 15.90 15.65

R 38 14.79 15.35 15.73 15.97 16.09 16.05 15.74
134a 40 15.13 15.62 15.95 16.14 16.23 16.13 15.78
45 15.83 16.17 16.38 16.47 16.47 16.23 15.77

50 16.31 16.52 16.62 16.62 16.54 16.18 15.61

30 12.20 13.06 13.69 14.13 14.42 14.63 14.48

35 13.03 13.66 14.11 14.41 14.57 14.59 14.30

38 13.32 13.84 14.20 14.41 14.51 14.43 14.06

Ra04A 40 13.42 13.87 14.17 14.33 14.39 14.24 13.82
45 13.55 13.85 14.01 14.07 14.04 13.74 13.19

50 13.33 13.50 13.55 13.51 13.39 12.95 12.30

Danfoss A/S (AC-SMC /bpv), 10 - 2011

DKRCC.PD.VD1.D1.02 / 520H5365




Technical brochure Electronic Expansion Valves, Type ETS 6
Rated Capacity (kW)
cora ETS 6-32
temperature E’C) Evaporation temperature (°C)
10 5 0 -5 -10 -20 -30
30 29.0 314 333 34.7 359 37.3 37.8
35 312 33.1 347 358 367 37.7 380
RA10A 38 322 339 352 36.2 37.0 37.8 379
40 328 343 355 364 37.1 37.8 37.8
45 336 34.8 35.8 365 36.9 373 37.1
50 33.8 347 355 359 363 36.4 36.0
30 25.0 269 283 293 30.0 30.8 309
35 27.3 28.7 29.8 305 31.1 315 314
38 283 296 305 31.1 315 31.8 315
Ra07C 40 289 30.1 309 314 31.8 319 316
45 302 31.0 316 320 32.1 321 315
50 309 315 319 32.1 322 318 31.1
30 24.0 26.0 27.5 286 295 306 31.0
35 263 27.9 29.1 300 307 315 317
R22 38 275 28.8 29.9 30.7 313 319 320
40 282 294 304 31.1 316 322 322
45 296 306 314 319 323 326 325
50 307 315 320 325 327 32.8 325
30 19.1 204 214 220 225 228 226
35 209 219 225 230 233 234 23.0
R134a 38 217 225 23.1 235 236 236 23.1
40 222 229 234 237 238 237 232
45 233 238 24.1 24.2 242 238 232
50 24.0 243 244 24.4 243 238 229
30 17.9 19.2 20.1 20.8 212 215 213
35 19.1 20.1 207 212 214 214 21.0
38 19.6 203 20.9 212 213 212 20.7
RA04A 40 19.7 204 208 21.1 21.1 209 203
45 19.9 203 206 207 206 202 19.4
50 19.6 19.8 19.9 19.8 19.7 19.0 18.1
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Capacities, continued 400
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Dimensions
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Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice.This also applies to products

already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.
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