KRACHT

FLUID TECHNOLOGY AND SYSTEMS

Gear type flow meters

VCA / VCG

>
(@)
©
@)
C
-
O
)
4+
4+
C
)
&
)
| -
D)
0]
©
)
&
._9
=
L




KRACHT

FLUID TECHNOLOGY AND SYSTEMS



© Gear type flow meters
VCA /VCG

Content
General 4
Technical data 5
Type key VCA 6
Type key VCG 7
Electrical connections 8

Signal characteristics

Pressure drop charts 9-10

Technical drawings 11-13




KRACHT

General

Gear type flow meters
VCA /VCG

| Construction

1 Housing
2 Cover
3 Gear

4 Plug

5 Sensor
6 Bearing

| Product characteristics

High-precision measurements with outstanding
reproducibility

Low pressure drop

Any flow direction

No flow conditioners nesessary
Wide temperature range

High working pressure

Low noise emission

Highly dynamic measurements
EMV-compliant electronics

RoHS-compliant

I Function

Consisting of two high-precision gears, the measuring
unit is driven by the liquid flow based on the displace-
ment principle. The gears run in an almost contactless
manner in the measuring chamber. The bearing con-
sists of ball and plain bearings.

The measuring principle does not cause any pressure
or volume flow pulsation. Because there is no need for
settling sections on the inlet and outlet side, machines/
plants can be designed to be more compact. All mov-
ing parts are lubricated by the measuring media.

The gear movement is scanned in a contactless man-
ner by the lid-mounted sensors. During the rotation

of the measuring unit by one tooth pitch, a signal is
generated per sensor that corresponds to the so-called
geometric tooth volume Vgz.

The plug is equipped with a pre-amplifier that con-
verts the sensor signal into a square-wave signal which
serves as output signal. The dual-channel scanning
facilitates a higher measuring resolution and detection
of the direction of flow.




Gear type flow meters
VCA /VCG

KRACHT

Technical data

| General characteristics VCA | General characteristics VCG

Nominal sizes

0.04-0.1-02-2-5

Nominal size

Type of connection

Plate mounting (P) /
Pipe connection (R)

2

Type of connection

Plate mounting (P)

Mounting position Any
Mounting position Any Flow direction Any
Flow direction Any Typical measurement +25%
Typical measurement +1.0% accuracy from a viscosity of 20 ¢St

accuracy

from a viscosity of 20 ¢St

Maximum permissible
pressure loss

16 bar / 232 psi (VCA 0.2 = 10 bar/

145 psi)

Maximum permissible
pressure loss

16 bar / 232 psi

Ambient temperature

-10...80°C/14 ... 176 °F

Ambient temperature

-10...80°C/ 14 ... 176 °F

Media temperature

-10...80°C/14 ... 176 °F

Media temperature

-15...120°C/4 ... 248 °F

Viscosity ... 4000 cSt

Viscosity .- 4000 cSt Sound pressure level ... 60 dB(A)

Sound pressure level ... 60 dB(A)

I Materials VCA I Materials VCG

Housing and cover Aluminum Housing and cover Spheroidal cast iron

Gears Stainless steel / steel Gears Steel

Bearing Ball bearing, plastic plain bearing, Bearing Multi-layer plain bearing

multi-layer plain bearing Seals FKM
Seals FKM
I Overview VCA/VCG operating characteristics
cm3 I/min / gal/min I/min / gal/min pulse/l / pulse/gal bar / psi kg /lbs
VCA 0.04 0.040 0.02...4/0.0053 ... 1.0567 0.004 (v = 20 cSt) / 0.0011 25,000 / 94,635 240/ 3481 0.5/1.10
VCA 0.1 0.100 0.08...10/0.0211 ... 2.6417 | 0.008 (v = 20 cSt) / 0.0021 10,000/ 37,854 240/ 3481 0.6/1.32
VCA 0.2 0.200 0.25...10/0.066 ... 2.6417 0.04 (v =100 cSt) / 0.010 5,000/ 18,927 200 / 2901 0.6/1.32
VCA 2 2.000 1.00 ... 65/0.2641 ... 17.1712 0.04 (v =100 cSt) 7/ 0.010 500/ 1,893 200/ 2901 1.9/4.19
VCG 2 2.000 1.00 ... 65/0.2641 ... 17.1712 0.04 (v= 100 cSt) / 0.010 500/ 1,893 350/ 5076 5.0/11.02
VCA5 5.222 1.00 ... 200/ 0.2641 ... 52.8345 0.1 (v =20 cSt) / 0.0264 191/723 100/ 1450 6.0/13.23
I Available versions
Ball bearing | Plastic plain | Multi-layer | Housing sphe- Housing Housing FKM Plate Pipe
bearing plain bearing | roidal cast iron /| aluminum / aluminum / mounting | connection
gears steel gears stainless gears steel
steel

VCA 0.04 . - - - o - . - .
VCA 0.1 ° - - - - . . - .
VCA 0.2 - o - - - o o - o
VCA 2 = . . = . . . . .
VCG 2 - o o o o o o - o
VCA 5 o - - - - o o - o
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Gear type flow meters
VCA /VCG

Type key VCA

veaoz] k4 ]Flalp 2] s H
1 2 3 4 5 6 7 8 10

9

1 Product

2 Nominal size
0.04-0.1-0.2-2-5

3 Bearing

K | Ball bearing (only nominal size 0.04)
U | Plastic plain bearing (only nominal size 0.2)
M | Multi-layer plain bearing

4 Material

4 | Housing aluminum / gears stainless steel
5 | Housing aluminum / gears steel
F FKM

6 Surface

3

Without coating

4

Hard-coated

5

Anodized (decorative)

7 Connection type

P | Plate mounting (only nominal sizes 0.2 and 2)
R | Pipe connection

1 1 sensor

2 | 2sensors

3 | Without sensors

4 |2 sensors, vibration-proof/condensation-proof

9 Elect

ronic versions (pre-amplifier)

S | Standard
V | Without pre-amplifier
10 Electric connection (plug and pre-amplifier housing)
H | Appliance socket (Hirschmann) standard
M | Appliance socket (Hirschmann) with M12x1 4-pole connection
\

Without
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Gear type flow meters
VCA /VCG

Type key VCG
veal2lmitfFl]pl2]sH
1 2 3 4 5 6 7 8 9 10

1 Product

2 Nominal size

3 Bearing
M | Multi-layer plain bearing

4 Material
1 Housing spheroidal cast iron GJS-400 / gears steel

FKM

6 Surface
1 Standard coating
3 | Without coating

7 Connection type
P Plate mounting

8 Sensors
1 1 sensor

2 2 sensors

9 Electronic versions (pre-amplifier)
S Standard
V | Without pre-amplifier

10 Electric connection (plug and pre-amplifier housing)

H Appliance socket (Hirschmann) standard
M | Appliance socket (Hirschmann) with M12x1 4-pole connection
V | Without




© Gear type flow meters
VCA /VCG

Electronics

| Electrical connections

Electrical connection VCA - single-channel Electrical connection VCA 0.2/VCG 2 - dual-channel
e [®1 TE 1: Ug (brown) e [®1 TE 1: Ug (brown)
1@ 2 . 1@ 2 .
NI TN J_E 2: Channel 1 (green) N T J_E 2: Channel 1 (green)
Sla _J 3: not assigned Sla _J 3: Channel 2 (yellow)
4: 0 Volt (white) 4: 0 Volt (white)

| Electrical characteristics

Number of measuring channels Single-channel: VCA0.04 -0.1-0.2-2-5
Dual-channel: VCA 0.2 - VCG 2

Working voltage Ug 12 ... 30 V DC reverse polarity protected

Pulse amplitude U, > 0.8 Ug

Pulse shape with symmetrical output signal Square duty factor/channel 1:1 +/- 15 %

Signal output PNP / NPN

Pulse offset between the two channels (2 sensors) 90° + 30°

Power requirement Py 0.9 W

Output power / channel P, . 0.3 W short circuit-protected

Protection rating IP 65

I Signal characteristics
The pre-amplifier-generated Processable pulses (max. 4 per gZE;ﬁi‘fﬁfgﬁjiﬁ;‘fﬁﬁ?ﬁ;f he tumover ofa
square-wave signal enables igg;:u\:,g‘r:zri?:::ni?g both

application-specific resolutions.

Standard resolution means that falling signal edge |

the electronics will process one o ) ‘ Pulse amplitude UA > 0.8 Up
pulse from a channel/sensor per rising signal edge switch-on phase
cycle time (rising signal edge in switch-off phase ‘
channel I). In contrast, the 4-fold
evaluation uses the maximal 1 3 1
pulse rate per cycle time, allow- N
ing for a resolution that is four 1
time as high as in the standard Channel | —
evaluation. All characteristics

of the signal (rising and falling 2 4
signal edge of both sensors/

channels) are exploited in the
evaluation. Channel Il HA

Duty cycle: 1:1 +/-15%

+/-15%

‘ ¥ UA

+/-30°C, -20°F

Channel offset

Flow reversion

90°C, 194°F

Direction of flow 1 Direction of flow 2




N Gear type flow meters
VCA /VCG

Pressure drop Parameter: Viscosity in cSt

| VCA0.04...0.2

VCA 0.04 VCA 0.04 (section)

600
\5’00
’s

2
8000
5,000
\9000
2000

T / S
12/174 ”/ / 127174 / / / / 1,000
10/ 145 // / 100 10/ 145 ///// / 600
el ol —

4/58 ///// “ 4/58 //// — 300
2/29/ // / 2/29 %/ I — o0

Pressure drop Ap in bar/psi

o — o = | — 20
0 05/ 1.0/ 15/ 20/ 25 30/ 35 40/ 0 0.1/ 0.2/ 0.3/ 0.4/ 0.5/
013 026 040 053 066 079 092 1.06 0.03 0.05 0.08 0.1 0.13
Flow rate in [/min / gal/min Flow rate in |[/min / gal/min
VCA 0.1 VCA 0.1 (section)
S O O
SOL O QO SO QS Q
SOSS IS S S SSSS S IS
SIS & ol O\ Vo o W

] e W1/

e/ e I
10/ 145 I/ / 100 10/ 145 l// /
el e M/
6/87 ,/ 6/87 I// .
4758 // / 7 4/58 //

Pressure drop Ap in bar/psi

1 / L1 // [
2729 — ] 2/29 100
/ /
I
0 T 0 — ——— 20
o 1/ 2 3 4 5 & 7/ 8 9 10/ 0 0.5/ 1.0/ 1.5/ 2.0/
026 053 079 106 132 159 1.85 211 238 264 0.13 026 0.40 053
Flow rate in [/min / gal/min Flow rate in I/min / gal/min
VCA 0.2 VCA 0.2 (section)
QS QO Q Q
S & & S S S S & S
O N < S S © O Q
10/145 — >~ O D 4 = © 10/ 145 ~ ~ ©
5,000
2
< 8/116 200 8/116
o 3,000
£
Q 6/87 6/87
g
o 2,000
2 100
5 4/58 4758 1,000
a = 600
0
$ 2729 20 2729
x L —"] | — / [ — 300
o L1 [ T —
| —"] | / L 100
/// I
0 0 20
o 1/ 2 3 4 5 & 7 & 9 10/ 0 0.5/ 1.0/ 1.5/ 2.0/
026 053 079 1.06 132 159 185 211 238 264 0.13 0.26 0.40 0.53
Flow rate in |/min / gal/min Flow rate in I/min / gal/min



N Gear type flow meters
VCA /VCG

Pressure drop Parameter: Viscosity in cSt

| VCA/VCG 2 and VCA 5

VCA/VCG 2 VCA/VCG 2 (section)
QS L QO Q
S & & $§ $ $
NN - © oY IN N
16/ 232 / / 2,000 167232
‘7 147203 147203 8,000
g / /
=
& 12/174 12/174
.
o / / 5,000
= 107145 1000 107145
< eine / / atll 8/116
Qo 3,000
g LU/ —
6/87 6/87
o L
g /// = |~ 30 / 2,000
g 4/se — 100 4758 —
& 2/29 //// e s 2/29 / L "8
— [— — 20 [t [ ——— 300
. e 1 . %—;ﬁﬁi//—————— 100
0 6 12/ 18/ 24/ 30/ 36/ 42/ 48/ 54/ 60/ 0 3/ 6/ 9/ 12/ 15/
159 317 476 634 7.93 951 11.10 1268 14.27 15.85 0.79 1.59 2.38 3.17 3.96
Flow rate in [/min / gal/min Flow rate in I/min / gal/min
VCA 5 VCA 5 (section)
S QO QO Q
FEL & & S S N $ S
o F QS S S S o AR S
NSRS D % T N ~ ©°
16/232 / / / 16/232 / 5,000
‘@ 147203 600 14/ 203
o
> / / / 3,000
§ 12/174 127174
2 s/ /
c 300
C 107145 107145 2000
< ernne 8/116
il
1
T 4/87 6/87 1,000
|/ [/ — |
5
n 4/58 20 4/58 600
0 | — /
@ —
f — — 7/ -
2/29 = — 2/29 —
L [ — — 100
V=" == :
0 20/ 40/ 60/ 80/ 100/ 120/ 140/ 160/ 180/ 200/ 0 10/ 20/ 30/ 40/ 50/
528 1057 1585 21.13 26.42 31.70 36.98 42.27 47.55 52.83 2.64 5.28 7.93 10.57 13.21

Flow rate in |/min / gal/min Flow rate in |/min / gal/min
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Gear type flow meters
VCA /VCG

Dimensions
| VCA 0.04
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Dimensions

I VCA 2 - pipe connection

118/4.65

| VCA 2 - plate mounting

Dimensions in mm / inch

70/2.76
17/ 165/
0.67 | 0.65
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22.5/0.89

97 /3.82

Also available with pipe connection dimension G1.

[mn

[

)

)

!
@16/0.63m

O-ring 18,72 x 2,62/ 0.74 x 0.10

el
< [l [l
: | ‘ |
- |
| 1 |
~ | ‘ |
S |
~N |
<
™ ! ‘ |
a | ‘ \
a7 2
~ ! 1
=
N 35/1.38 m
N
M8
89/3.50
72/2.83
¢ |
|
p
T
! 1
Lo e HED
@ ® |
R = —
~ <
o~ 0

T

Tightening torque M, = 13 Nm

Gear type flow meters




N Gear type flow meters
VCA / VCG

Dimensions
| VCG 2
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KRACHT

Notes

Gear type flow meters
VCA /VCG
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