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Electrically operated suction modulating control valves, type KVS

Introduction
KVS is a series of electrically operated suction The balanced design provides bi-flow operation
modulating control valves for AC transport and as well as solenoid shut-off function in both flow
refrigeration applications. directions at MOPD 33 bar (478 psi).
Accurate temperature or pressure control is The KVS design is being registered. The pending
obtained by modulating the refrigerant flow in reference number is 200530003728.1.
the evaporator with a current or voltage driver.
With an EKC 368 controller (current driver) and an
AKS sensor placed in the media to be controlled,
an accuracy better than + 0.5K can be obtained.
Features m Balanced port design. m For manual operation and service of KVS
m High resolution for precise control. valves an AST-g service driver is available.
Solenoid tight shut-off. For further information please contact Danfoss
m >olenoidtight shut-oft. (Commercial Refrigeration & Air Conditioning
m Low power consumption. Controls).
m Corrosion resistant design external as well as
internal.
Technical data Parameter KVS 42-54
Compatibility HFC, HCFC
CE marking Yes
MOPD 33 bar (478 psi)

Max. working pressure

34 bar (493 psig)

Refrigerant temperature range

-40 to +10°C (-40 to +50°F)

Ambient temperature

—40 to +60°C (-40 to +140°F)

Total stroke

17.2 mm (0.68 in.)

Motor enclosure

IP 67

© Danfoss A/S, (USCO/MR), 02-2007
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Electrical data

Design
Valve / Actuator type KVS / AST

Parameter KVS 42-54

Stepper motor type Bi-polar - permanent magnet
Step mode 2 phase full step

Phase resistance 520 £10%

Phase inductance 85 mH

Holding current

Depends on application.
Full current allowed (100% duty cycle)

Step angle

7.5° (motor),
0.9° (lead screw),
Gearing ration 8.5:1. (38/13)1

Nominal voltage

(Constant voltage drive) 12V dc -4% +15%, 150 steps/sec.

Phase current

(Using chopper drive) 100 mA RMS -4% +15%,

Max. total power

Voltage / current drive: 5.5 / 1.3 W (UL: NEC class 2)

Step rate 150 steps/sec. (constant voltage drive)
0-300 steps/sec. 300 recommended (chopper current drive)
Total steps KVS 42-54: 3810 [+160 /-0] steps

Full travel time

KVS 42-54: 25.4/12.7 sec. (voltage / current)

Lifting height

KVS 42-54: 17.2 mm (0.68 in.)

Reference position

Overdriving against the full close position

Electrical connection

4 wire 0.5 mm? (0.02 in?), 2 m (6.5 ft) long cable

Stepper motor switch sequence:

Coil |

Coil ll

STEP
Red

Green

White Black

T CLOSING T 1

4 OPENING 4

KVS 42-54

KVS 42-54

+ |+

= |hlw|N

. Cable

. Glass seal

. AST motor housing
Stepper motor
Bearing

Spindle

Insert

Valve piston

Valve seat

SveNoUEWN =

Danfoss
34L216.10.10

. Valve port
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Valve operation

EKC 368

i AKS

, A
, ﬁ .

J KVS

)
KVS valves are modulated by an electronically The valve cone is an exponential V-port design
controlled 2-phase bipolar stepper motor (AST). The that provides best part load efficiency with zero-
stepper stays in position unless power pulses from a resistance maximum capacity

driver initiate one of the two discrete sets of motor

windings that operate respectively in the opening and The cage and orifice design is fully power

closing directions. balanced, so that bi-flow operation has equal
performance and capacity in either direction.

The direction of motor rotation depends on the phase

relationship of the power pulses. The distance traveled The port design includes a shut-off function with

depends on the number of pulses transmitted for a “solenoid tightness” in both flow directions.

given move. Closed position is also the mechanical stop acting
as reference point to reset the controller. The zero

The motor drives a lead screw, whose rotating motionis  reference point is reset at each closing, with

transformed into linear motion by a transmission in the ~ accuracy ensured by a slight overdrive.

cage assembly.

The AST motor housing has a glass sealed 2 m (6.5 feet)
cable connection as standard. Cable length and
connections can be customized.
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Sizing For optimum performance, it is important to m Refrigerant - HCFC or HFC
take into consideration all system conditionsand g Evaporator capacity Q. in kW or TR
requirements. Selection is also dependent on an £ ting t ture . in °C or °F
acceptable pressure drop across the valve. The - ?/ap.ora Ing temperature t, In "% or )
following information will be needed when sizing ® Liquid temperature ahead of expansion valve

a KVS valve: tin°Cor°F

m Max. acceptable pressure drop in the KVS
valve in bar or psig

m Connection size

Valve selection In valve selection it may be necessary to apply m Refrigerant:
Example a correction factor to the actual evaporator R22
capacity. This correction is required when system g Fygporator capacity:
conditions are different than table conditions. Q. =20 kW (5.7 TR)

Selection also depends on having an acceptable
pressure drop across the valve. The following
example illustrates correct sizing.

m Evaporating temperature:
t. =-5°C ~ 3.3 bar (23°F ~ 47.9 psig)

m Liquid temperature ahead of expansion valve:
t,= 25°C (77°F)

m Max. pressure drop in the valve
Ap = 0.2 bar (2.9 psig)

m Connection type:

Solder
m Connection size:
14in.
Step 1 Determine the correction factor for liquid From the correction factors table (see below)
temperature t;ahead of expansion valve. a liquid temperature of 25°C (100°F), R22

corresponds to a factor of 1.0.
Correction factors for liquid temperature t,

t°C 10 15 20 25 30 35 40 45 50

R134a 0.88 0.92 0.96 1.0 1.05 1.10 116 1.23 131
R22 0.90 0.93 0.96 1.0 1.05 1.10 113 118 1.24
RA404A / R507 0.84 0.89 0.94 1.0 1.07 1.16 1.26 1.40 1.57
R407C 0.88 0.91 0.95 1.0 1.05 1.11 1.18 126 135
t°F 50 60 70 80 90 100 110 120

R134a 0.79 0.82 0.86 0.90 0.95 1.0 1.06 113

R22 0.82 0.85 0.88 0.92 0.96 1.0 1.05 1.10

R404A / R507 0.71 0.75 0.80 0.85 0.92 1.0 1.10 1.24

R407C 0.78 0.81 0.85 0.89 0.94 1.0 1.07 1.15

Step 2 Corrected evaporator capacity is

Q.=20x1.0=20kW (5.7 x 1.0=5.7TR)

Step 3 Now select the appropriate capacity table, R22, KVS 42 delivers 44.67 kW (12.8 TR) at a 0.2 bar (2.9
and choose the column for an evaporating psig) pressure drop across the valve.
temperature of to = -5°C (23°F).
Based on the required connection size of 1'/s
Using the corrected evaporator capacity, select in., the KVS 42 is the proper selection for this
a valve that provides an equivalent or greater example.
capacity at an acceptable pressure drop across
the valve of 0.2 bar (2.9 psig).

Step 4 KVS 42, 1'/s in. solder connection:
code no. 034L2050
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Ordering Valve / Actuator type KVS / AST-g in single pack
Rated capacity” Valve KVS + Actuator AST
Type R22 R134a R404A/R507 Connection Code no.
kw R Kw TR KW TR mm in. single pack
404 114 293 83 353 10.0 22 % 034G2058
404 1.4 293 83 353 10.0 28 v 034G2050
KVS 42
404 1.4 293 83 353 10.0 35 % 034G2051
404 1.4 293 83 353 10.0 % 034G2052
55.5 15.7 403 114 48.5 137 A 034G3050
KVS 54
55.5 157 403 114 485 137 54 7, 034G3051

') Rated capacity is the valve capacity at
evaporating temperature t. = -10°C (14°F),
condensing temperature t. = +25°C (77°F) and
pressure drop across valve Ap = 0.2 bar (2.9 psig).
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o avCto 10 >l units
Rated capacity [kW]
te KVS 42 KVS 54
Pressure drop Ap [bar]
[°Cl 0.05 0.1 0.2 0.3 0.5 0.7 0.05 0.1 0.2 0.3 0.5 0.7
-40 6.79 8.84 10.24 10.25 10.25 10.25 9.33 12.16 14.08 14.09 14.09 14.09
-30 9.25 12.52 16.04 17.49 17.67 17.67 12.72 17.21 22.06 24.05 2430 2430
-20 1212 16.68 22.24 25.54 28.32 28.42 16.67 2293 30.58 35.11 38.94 39.08
R134a -10 15.48 215 29.29 34.47 40.79 43.65 21.28 29.56 40.27 47.40 56.08 60.01
-5 17.34 24.16 33.13 39.28 47.28 5173 23.85 33.22 45.55 54.01 65.00 71.13
10 23.79 3335 46.32 55.69 69.18 78.58 3271 45.85 63.69 76.57 95.12 108.04
-40 8.66 11.92 15.90 18.27 20.29 2037 11.91 16.39 21.87 25.12 27.89 28.00
-30 11.33 15.74 21.47 25.29 29.98 32.18 15.58 21.65 29.52 34.77 41.23 44.24
-20 14.46 20.21 27.89 33.30 40.74 45.46 19.88 27.79 3835 45.79 56.01 62.51
R404A/R507
-10 18.09 25.37 35.27 4245 52.83 60.14 24.88 34.89 48.50 58.37 72.65 82.70
-5 20.11 28.24 39.36 47.49 59.45 68.12 27.65 38.83 54,12 65.30 81.75 93.66
10 27.06 38.13 5353 65.07 82.73 96.36 37.21 5243 73.60 89.47 113.75 132.49
-40 10.58 1445 18.95 21.30 22.37 22.37 14.54 19.87 26.05 29.29 30.76 30.76
-30 13.56 18.77 25.36 29.58 34.19 3542 18.64 25.80 34.87 40.67 47.02 48.70
-20 16.96 23.65 3248 38.58 46.63 51.26 23.32 32,52 44.66 53.05 64.11 70.48
R22 -10 20.80 29.13 40.39 48.46 59.92 67.69 28.60 40.06 55.54 66.63 82.39 93.07
-5 22.90 32.12 44,67 53.77 66.98 76.31 3148 4416 6142 73.94 92.10 104.93
10 29.90 42.07 58.88 71.36 90.15 104.30 41.12 57.85 80.97 98.12 123.95 143.41
Correction factors 4 °C] +25 +30 435 +40
R134a, R22 1.0 1.04 1.09 1.14
R404a/R507 1.0 1.06 1.12 1.20

The values in the capacity table refer to the
evaporator capacity and are based on liquid
temperature t,= +25°C ahead of the thermostatic
expansion valve.

Dry, saturated vapour ahead of the KVS valve is
assumed.
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Capacities

Range -40°F to +50°F

US units

Rated capacity [TR]
te KVS 42 KVS 54
Pressure drop Ap [psig]
[°F] 0.7 1.5 29 4.4 73 10.0 0.7 1.5 29 4.4 73 10.0
-40 1.66 221 2.54 2.54 2.54 2.54 2.28 3.04 3.49 3.49 3.49 3.49
-22 227 3.16 4,00 437 a4 441 3.12 435 5.50 6.00 6.06 6.06
-4 2.99 4.25 5.58 6.43 7.11 713 4.11 5.84 7.67 8.84 9.77 9.80
R134a 14 3.84 551 7.38 8.73 10.30 10.98 528 7.57 10.15 12.00 1417 15.10
23 4.31 6.20 8.37 9.97 11.98 13.03 5.93 8.53 11.51 13.71 16.47 17.92
50 5.95 8.62 11.78 14.24 17.65 19.89 8.18 11.86 16.20 19.58 24.27 27.35
-40 1.97 2.80 3.68 4.25 4.70 4.72 271 3.85 5.07 5.84 6.47 6.49
-22 261 3.75 5.03 5.96 7.04 7.53 3.59 5.16 6.92 8.19 9.69 10.35
-4 3.37 4.87 6.61 7.93 9.68 10.73 4.63 6.69 9.09 10.90 13.31 14.75
R404A/R507
14 4.25 6.17 8.44 10.21 12.67 14.31 5.85 8.48 11.60 14.03 17.42 19.67
23 4.75 6.89 9.45 11.47 14.32 16.27 6.53 9.48 13.00 15.76 19.69 2237
50 6.45 9.41 12.99 15.88 20.14 23.23 8.88 12.94 17.86 21.83 27.70 31.95
-40 2.66 3.75 4.85 5.46 572 572 3.66 5.16 6.67 7.51 7.87 7.87
-22 3.42 4.89 6.51 7.62 8.79 9.09 471 6.73 8.95 10.48 12.09 12.50
-4 4.29 6.19 8.36 9.98 12.03 13.15 5.90 8.51 11.50 13.72 16.54 18.08
R22 14 5.28 7.64 1043 12.57 15.51 17.39 7.26 10.51 14.34 17.29 21.32 23.91
23 5.82 8.44 11.54 13.97 17.36 19.62 8.00 11.60 15.87 19.21 23.87 26.97
50 7.62 11.09 15.27 18.60 2345 26.87 10.48 15.25 20.99 25.58 32.24 36.95
Correction factors & F] +90 +100 +110 +120
R134a, R22 0.95 1.0 1.05 1.10
R404a/R507 0.92 1.0 1.10 1.24

The values in the capacity table refer to the
evaporator capacity and are based on liquid

temperature t, = +100°F ahead of the thermo-
static expansion valve.

Dry, saturated vapour ahead of the KVS valve is
assumed.
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Dimensions and weights

t
}

f—— |_34><7 |_4

Danfoss
34G632.11

KVS 42-54
Connection H, L, L, Ls L, oD, B, Weight
Type
Input x output [Input X output| mm in. mm in. mm in. mm in. mm in. mm in. mm in. kg Ib.
g X 7/g 188.5 74 213.0 8.4 93.0 37 95.5 3.8
1% 1/g 28 x 28 1685 | 6.7 | 203.0 | 8.0 83.0 33 85.5 34
KVS 42 1335 | 53 60.0 24 240 | 0.95 1.9 42
13/gx 13/g 35x%x35 1785 | 7.0 | 208.0 | 82 88.0 35 90.5 3.6
15/5 X 15/ 42 x 42 1885 | 74 | 213.0| 84 93.0 3.7 95.5 3.8
15/5 X 15/ 42 x 42 2030 | 80 | 2140 | 84 99.0 39 [ 1040 | 4.1
KVS 54 1335 | 53 60.0 24 240 | 095 22 4.9
21/g%x 2'/g 54 x 54 2430 96 |2340| 92 | 1190 | 47 | 1240 | 49
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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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