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Volumetric Flow Controller Model VRA

Description

A volumetric flow controller is used for pressure-independent
volumetric flow regulation in ventilation and air-conditioning
systems. It is used to keep the volumetric flow constant (CAV)
within specified limits or to control it variably (VAV) as a func-
tion of a command variable, for example a room temperature
controller, DDC or bus system. For constant volumetric flows,
the operating stages CLOSED/V o/Vmia/Vinax @ré available in
stage operation, controlled via relays or switches. The housing,
measuring sensor, control flap, Pl controller with pressure sen-
sor and actuator form a closed control loop with feedback, al-
lowing demand-dependent, energy-saving air-conditioning of
the single rooms or areas of air-conditioning systems. When
suitable electrical controller types are used, room or duct pres-
sure regulation can be achieved.

The first adjustment of the Vi, Vimax @nd Vien, Operating volu-
metric flows is done prior to delivery ex works in accordance
with specific customer requirements, although V,,;, and V,,,,
can be easily changed at any time with the controller already
mounted by means of the handheld control device or the PC-
Tool software. When these values are set, the functions of all
volumetric flow controllers are also checked. The operating
point V,,,, can be set in the range 20 (30)...100% of the nominal
volumetric flow of the box, while the operating point V,;;, is set
in the range 0...100%, relative t0 V ,,, OF Vyenn (depending on the
controller types). The maximum deviation of the volumetric
flows is +/- 5%, relative to the nominal volumetric flow Vg,
based on a calibration curve of 12 m/sec. At lower flow rates, the
deviation in percent may increase.

For the calibration of the controllers, a curve with a flow rate of
12 m/sec. is available. For constant-volume volumetric flow
controllers, the V,;;, value will be set to the desired constant-vol-
ume value.

If the calibration curve must be changed on site, the controllers
must either be recalibrated in-factory or the calibration curve
must be changed on site by the customer service of SCHAKO.

For the measurement of the effective pressure, SCHAKO is us-
ing its measuring principle by means of a double measuring
cross made of extruded aluminium profile, to which 12 measur-
ing points have been attached on the pressure and suction side,
respectively, by the median line method, in order to determine
average values. In comparison with measuring rods or measur-
ing orifices having fewer measuring points, this gives higher ac-
curacy, allowing the inflow area required in front of the
volumetric flow controller to be minimised (see page 5 - Instal-
lation Information).
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When using the controllers in systems with heavy dust contam-
ination, suitable filters must be used. For contaminated or ag-
gressive or air containing fluffy material, only those controller
types must be used that incorporate a differential pressure sen-
sor. Since the membrane zero point must not be changed in
static sensors, the mounting instructions documented by the
manufacturer must be adhered to. The volumetric flow control-
lers type VRA are not suitable for air containing sticky and
greasy particles (e.g. kitchen exhaust air).

The external arrangement of the gears (only VRA-Q equipped
with several blades) has the advantage that, in comparison with
internally arranged gears exposed to the air flow, they do not be-
come soiled that quickly. A cover protects the gear wheels from
outside dirt and reduces the personal risks of injury during as-
sembly or maintenance.

Housing leakage according to DIN EN 1751, class B, at a duct pres-
sure of up to 1000 Pa.

Leakage at closed damper blade according to DIN EN 1751

Class 3 (size 100 class 2) at a duct pressure of up to 1000 Pa.
Higher requirements upon request.

The volumetric flow controller VRA has been tested successfully
by TUV SUD in accordance with the following regulations:

- VDI 6022, Sheet 1: Hygienic requirements of ventilation and
air-conditioning systems

- VDI 6022, Sheet 2: Hygienic requirements of ventilation and
air-conditioning systems - Measurement methods and inves-
tigations during hygienic controls and hygienic inspections

- DIN 1946, Sheet 2: Air-conditioning technology - Health re-
quirements

For maintenance, service, retrofitting, etc., inspection openings
in sufficient number and size must be provided on-site.

Version: 01.06.2016
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Field of application

- for supply and return air systems

- for constant CAV or variable VAV installations.

- for positive control Viyin, Vinids Vinax 'OPEN" or "CLOSED"

- For volumetric flow and linear pressure control

- in the differential pressure range 50 - 1,000 Pascal

- at ambient temperatures 0 ...+...50°C, requirement: measur-
ing air 0...+ 50°C/5...95% rH, non-condensing

- with command signal 0...10V DG, 2...10V DG, via MP bus (Be-
limo) or digital LonWorks

- with supply voltage 24V AC (19.2..28.8V) or 24V DC
(21.6..28.8V)

- with DD varnish coating for aggressive media

- for regulating the air velocity in the duct in the range 1..12 m/
s (electric) and 3..12 m/s (pneumatic)

- can also be used with vertical axis

When using volumetric flow controllers in roof central units, in
extreme cases, condensation can build up in the measuring
pipes of the volumetric flow controller as a result of the large
temperature differences between the air flowing through the
volumetric flow controller and the surrounding air. This conden-
sation can affect or damage the sensor. This is why for this field
of application care must be taken to insulate the housings of the
volumetric flow controllers and the measuring hoses (to prevent
condensation) and to mount the controllers in such a way that
any condensate formed on the outside of the measuring hoses
can run downward and be drained (without entering the sen-
sor).

Before connecting SCHAKO components to customer installa-
tions, any compatibility problems must be solved on-site and
are not our area of responsibility.

Attention: We would like to point out that only suitable cleaning
materials may be used for cleaning the stainless steel
housings and stainless steel damper leaves.

08/13-4 Version: 01.06.2016
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Volumetric Flow Controller Model VRA
Installation

Installation information
To avoid unnecessary controller errors, the min. distances ac-

cording to the following table / drawings must be observed. For glslanct_a to: - th bend ‘QRABR 3 V(I;A-O I

combinations of several connection pieces or pieces with fire ~|[COnnection piece with ben X X diagona

dampers or silencers, the larger minimum distances must be ~ [Other connection pieces: 2xD 2 x diagonal

observed. (e.g. T-junction, branching

All volumetric flow controllers can be assembled with horizontal ~|Piece, reduction piece, etc.)

or vertical damper axis. Fire damper 2xD 2 x diagonal
Silencers: 2xD 2 x diagonal

Installation information for VRA-R (round) Installation information for VRA-Q (square)

Distance to a bent connection piece Distance to a bent connection piece

oD
'
/
BxH

1x D
bt
Distance to other connection pieces Distance to other connection pieces
(e.g. branching piece, reducing piece, T-junction, etc.) (e.g. branching piece, reducing piece, T-junction, etc.)

P4
|

AR e -
[an) R MY U | o -
S | M - -
% _'_L / - - - ‘ ; -
min. 2x D
B | min. 2x diagonal
Distance to a fire damper Distance to a fire damper
REP—~ :
ot 2l - <
S UL Tl - e
min. 2xD 1 ‘ | min. 2x diagonal
Distance to a silencer with intermediate baffle Distance to a silencer
SN - - I I - |
SIS JF = - E : ST
Loy il - )
é, == | I - | |
min. 2x D min. 2x diagonal
D = diameter
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Construction

Housing
- galvanised sheet steel

- galvanised sheet steel, with DD coating (-DD) (not possi-
ble with VRA-...-JK-LP and VRA-...-JK-LU)
- Stainless steel 1.4301 (-V2A) or 1.4571 (-V4A) (VRA-R

only)
Damper leaf (VRA-R)
- galvanised sheet steel
- Stainless steel 1.4301 (-V2A) or 1.4571 (-V4A) (VRA-R
only)
Damper leaf seal
- made of PUR, silicone-free
- for airtight sealing design to DIN EN 1751
Damper bearing
- Brass (VRA-R and VRA-Q H=100)
- Plastic (VRA-Q-HKP and VRA-Q-JK-LP)
- Sintered (VRA-Q-HKU and VRA-Q-JK-LU)
Blades (VRA-Q-HKP / VRA-Q-HKU)
- opposed, made of galvanised steel sheet, not air-tight
Blades VRA-Q-JK-LP / VRA-Q-JK-LU)
- opposed, made of extruded aluminium profiles, air-tight

sealing to DIN 1751
Measuring cross

- Extruded aluminium profile (for stainless steel design with
DD coating)
Measuring cross support

- Plastic (PA6)

Model
VRA-R-... - Round model, for spiral duct connection to DIN
24145, with damper leaf seal for air-tight sealing
to DIN EN 1751 (Class 2 NW100 only, Class 3
NW125 - 630 only).
- Housing tightness, class B, to DIN EN 1751
VRA-Q-... - Rectangular design, for duct connection to DIN
24190, only right-hand design available.
- Housing tightness, class B, to DIN EN 1751
- HKP: not sealing air-tight, with plastic bearing.
- HKU: not sealing airtight, with sintered bearing.
- JK-LP: sealing air-tight to DIN EN 1751, Class 3,
with plastic bearing
- JK-LU: sealing air-tight to DIN EN 1751, class 3,
with sintered bearing.
VRA-...-E - with electric controller
- Control voltage 24 V AC 50/60 Hz
- alternatively with spring return actuator zero-cur-
rent "CLOSED" or zero-current "OPEN" (at an extra
charge).
- alternatively by means of high-speed actuator run-
ning time 3-5 sec. for 90° angle of rotation (at an
extra charge).
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VRA-...-P - by means of pneumatic controller in the design
depressurised "CLOSED" (standard) or depressu-
rised "OPEN".

- Feed pressure 1.2 + 0.1 bar

Accessories

Flat-bed acoustic cladding (-FDS) (VRA-R only)

- made of sound-absorbing, insulating 3 mm material with

sheet steel casing made of galvanised sheet steel (standard)
Acoustic cladding (-DS)

- made of sound-absorbing, insulating 20 mm material with
sheet steel covering made of galvanised sheet steel, non-
flammable according to DIN 4102-17 (standard for VRA-
Q). Includes cage nuts (M8) (VRA-Q only).

Acoustic cladding (-DS40) (VRA-Q only)

- made of sound-absorbing, insulating material 40 mm
(pressed to 35 mm) with metal sheet casing made of gal-
vanised sheet steel, non-flammable according to DIN
4102-17 (at an extra charge) Includes cage nuts (M8).

Flat flange (-FF) (VRA-R only)

- on both sides, according to DIN 24 154/5
Rubber lip seal (-GD) (VRA-R only)

- on both sides, special rubber.
Metu flange (-MF) (VRA-R only)

- on both sides, duct flange type AF
Counter flange (-GF) (VRA-R only)

- on both sides, to Metu flange
Tension ring (-SR) (VRA-R only)

- to connect Metu flange to counter flange
Mineral wool silencer (-ZSQ) (VRA-Q only)

- Galvanised sheet steel housing

- Baffle frame made of galvanised sheet steel

- M3 metu profile on both sides.

- Mineral fibre boards according to DIN 4102 A2, with glass

filament cover, biosoluble, wear-resistant

Duct silencer (-RS) (VRA-R only)

- Rigid design

- outer jacket and perforated sheet made of galvanised sheet

steel
- Mineral wool lining

Note:

The plastic gear wheels consist of the plastic PA6. The plastic
PA6 has the property of changing its dimensions as a function
of the relative humidity. The gear wheels have been pre-condi-
tioned for standard climate 23°C, 50% r.h.

If the gear wheels are exposed permanently to an r.h. of more
than 60% over a longer period, the damper may run sluggishly.

If the multi-leaf dampers are to be used in rooms in which the
relative humidity is permanently >60%, we recommend using
stainless steel gear wheels made of V2A (1.4301) instead of the
plastic ones. Extra charge on request.

Version: 01.06.2016
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Volumetric Flow Controller Model VRA
Models and dimensions

Dimensions
VRA-R-E VRA-R-P
24V 187
\L@ /\X
| s
! |—; =
_.11_8 | 35
L
VRA-R-E-FDS VRA-R-P-FDS

24V

M
L tic cladding L tic cladding
VRA-R-E-DS (insulation 20 mm) VRA-R-P-DS (insulation 20 mm)
_ X &)
i /\\ .
N
- . il o 5 =
\\ /: [S) (S
S :“L_/_'r
, M Acoustic
L cladding L cladding
Available sizes VRA-R...
NW gD oD1 gD2 L M
100 98 104 140 340 270
125 123 129 165 360 290
160 158 164 200 410 325
200 198 204 240 450 340
225 223 229 265 475 355
250 248 254 290 500 380
280 278 284 320 550 430
315 313 319 355 600 480
355 353 359 395 650 530
400 398 404 440 700 580
500 498 504 540 850 730
630 628 634 670 950 830
Sealing airtight to DIN EN 1751 (Class 2 NW100 only, Class 3
NW125 - 630)
08/13 -7 Version: 01.06.2016
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VRA-Q-E-HKU/HKP/JK-LU/JK-LP VRA-Q-P-HKU/HKP/JK-LU/JK-LP

S* H ca.7b —_s _v_,. ca.90
] gl i af
| || — — | I | = c—
9 H 35 35 tLL_\?_S 35|
400 ' B 400 B
VRA-Q-E-HKU/HKP/JK-LU/JK-LP-DS VRA-Q-P-HKU/HKP/JK-LU/JK-LP-DS
M8 cage nut M8 cage nut
g* ca.110 g* % ca.125
A4 14l
| 35 35 tLL_3_5 35
400 B 400 B

20 mm thick sound-absorbing material with sheet metal casing 20 mm thick sound-absorbing material with sheet metal casing

VRA-Q-E-HKU/HKP/JK-LU/JK-LP-DS40 VRA-Q-P-HKU/HKP/JK-LU/JK-LP-DS40

M8 cage nut M8 cage nut
S Q ca.110 ca.125
(= #
3
H_@ 3%_ H 35 3
400 B 400 B

40 mm thick sound-absorbing material is pressed to 35 mm,

with sheet metal casing

Available sizes VRA-Q-...

40 mm thick sound-absorbing material is pressed to 35 mm,
with sheet metal casing

B 201 225 | 252 | 318 | 357 | 400 | 449 | 503 | 565 | 634 | 711 797 | 894 | 1003
H 201 225 | 252 | 318 | 357 | 400 | 449 | 503 | 565 | 634 | 711 797 | 8% | 1003
S - - 30 54 -

For the possible combinations, please refer to page 28.
H=318 not possible for JK-LP / JK-LU.
*Projection length with a damper leaf position of 100% OPEN.

The VRA-Q is only delivered in right-hand design. If the left-
hand design, with the controller and motor on the left, is re-
quired, for mounting, the VRA-Q must be turned by 180°.

08/13-8 Version: 01.06.2016
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Volumetric Flow Controller Model VRA
VRA-Q-E-HKU/HKP/JK-LU/JK-LP

ca.75
1l 18} o
(=)
35
B
E ca.110
i i e —I—
T s ) —-: | ‘.';,".%
A\ . ———— 1|
© 35 35
400 « B

20 mm thick sound-absorbing material with sheet metal casing

VRA-Q-E-HKU/HKP/JK-LU/JK-LP-DS40

35

ca.110

6

35 35

88

3
B

400

40 mm thick sound-absorbing material is pressed to 35 mm,

with sheet metal casing

Standard controllers and drives

Available sizes VRA-Q-E-HKU/HKP/JK-LU/JK-LP

H B
140|160 | 180|201 | 225 | 252 | 318 | 357 | 400 | 449 | 503 | 565
100 X | X | X | X | X | X|X - -] -
140 X | X [ X [ X | X | X | X | X ]| X
160 X | X [ X [ X[ X | X | X|X]|X]|X
180 X | X [ X [ X | X | X | X | X[ X|X]|X]|X
X = available

The VRA-Q is only delivered in right-hand design. If the left-
hand design, with the controller and motor on the left, is re-
quired, for mounting, the VRA-Q must be turned by 180°.

Type Size (mm) Controller / Drive Actuator Make
VRA-R-E 2100 - 400 LMV-D3-MP Compact Belimo
2500 - @630 NMVAX-D3-MP Compact Belimo
VRA-R-P 2100 - 9630 RLP10 FOO1 AK31P1 F0O1 Sauter
VRA-Q-E-HKU 201x201 to 400x400 LMV-D3-MP Compact Belimo
VRA-Q-E-HKP remaining sizes NMV-D3-MP Compact Belimo
201x201 to 400x400 LMV-D3-MP Compact Belimo
VA LEKLp 449201 1o 711X400__|NMV-D3-WP Compact Belimo
remaining sizes SMV-D3-MP Compact Belimo
VRA-Q-P-... all sizes RLP10 FOO1 AK42P1 FO03 Sauter
TR EKLp 140x100 to 565x180  |[LMV-D3-MP Compact Belimo
The listed Compact controllers of the Belimo make are compatible with the older generation of types LMV-D2M and NMV-D2M.

Construction subject to change.
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Dimensions of accessories Duct silencer (-RS) (VRA-R only)
Metu flange (-MF) / Counter flange (-GF) / Tension ring (-SR) L 50 50
on both sides (VRA-R only)

VRA-R 1 4

Tension ring (-SR) - - ____1
H / \ ! ||
I
i
i

VRA

@D

gD
oD2

Metu flange (-MF)

Connection sleeve /|
- 78

Available sizes duct silencer (-RS)
NW | L oD gD2

Rubber lip seal (-GD) (VRA-R only) P (mm)
Detail X 50 | 100
100 | 340 | 98 [ 200 | 300

125 | 360 | 123 | 225 | 325
160 | 410 | 158 | 260 | 360
200 | 450 | 198 | 300 | 400
224 | 475 | 222 | 325 | 425
250 | 500 | 248 | 350 | 450
280 | 550 | 278 | 380 | 480
315 | 600 | 313 | 415 | 515
355 | 650 | 353 | 455 | 555
400 | 700 | 398 | 500 | 600

Counter flange (-GF)

Flat flange (-FF), both sides (VRA-R only)
according to DIN 24 154/5

t

= 500 | 850 | 498 | - | 700
= 630 | 950 | 628 | - | 830
h P
Selection chart packing thickness duct silencer (-RS)
|y NW [ L1=500 L1=950 | L1=1450 | L1=1950
= ca. L-20 P (mm) P (mm) P (mm) P (mm)
' 50 | 100 | 50 | 100 | 50 | 100 [ 50 | 100
100 X X X X X - -
Available sizes flat flange (-FF) 125 X X X X X - i
NW | gD | pd1 | gd2 | ad L LOA t 160 X X X X X X - X
100 | 98 [ 154 | 129 | 7 | 340 | 4 | 3 200 x | x | x | x | x | x - x
125 123 177 155 7 360 4 3 224 X X X X X X - X
160 [ 158 [ 222 [ 194 | 7 |410| 6 | 4 50 x T x T x T x 1 x| x T x
208 [ 203 [ oa7 oo | 7 T4 & 14 N N N N S S
250 | 248 | 313 | 286 | 7 | 500 | 6 | 4 g;g et
280 | 278 [ 353 [ 322 | 95 | 550 | 8 | 5
315 | 313 | 388 | 356 | 9,5 | 600 | 8 | 5 40 ] x | x | x | x | x | x| -] -
355 | 353 | 428 | 395 | 95 | 650 | 8 | 5 %0 | - | - | -] x| -] x| -] -
400 | 398 | 474 | 438 | 95 | 700 | 12 | 5 630 ) - [ -] -] -] -] X i
500 | 498 | 574 | 541 | 95 | 850 | 12 | 5 X = available
630 | 628 | 726 | 698 [ 115|950 | 16 | 6 - = notavailable
08/13 - 10 Version: 01.06.2016
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Insertion loss
Duct silencer (-RS)

L1=500 L1=1450
D, (dB/ Okt) D, (4B / Oki)

P=50 P=100 P=50 P=100

T (H2) f (H2) T (H2) T (H2)
|s[z/2 2 §[8[2|=/x(=[z 2538 =/s[z[2 8 8[8[5)<[<[zl5 B B B
100 | 3| 6 |10]16]22]30]14]13| 5 |13]15]19]33[31]25[15 100 | 8 |22[44505050(46]28] - | - | - |- |- |- | - | -
125 | 3| 5 | 9 [14]20]24]12[11] 4 [10[13]18]29]25] 18] 12 125 | 7 |20[39]50(50(50(39[25] - | - |- |- |- |- |- |-
160 | 2 | 4 | 7 [12[18[19]10] 9| 3| 9 |11]16]26]19]14]10 160 | 6 14|27 42(48[42]26]18] 6 |17]30]47|50[49[30[ 18
200 [ 1|3 |610[16[15/7 |63 | 7| 9|15]25/17[11] 9 200 | 4 | 6 [15]29[42[30[17[14| 5 [14]26/4250]46]28[ 16
224 [1[3[5|915/13]6 5] 3|6 9|15/24]16[10] 8 224 | 3 | 5 [12|23[39|28[15[12| 5 [13]24]38]49]44]26]15
vy 250|112 [4]os[11[4[3]2[6[8[1a[28[15]0[7] |~ 250]3]410]20]37]24]13[11]4 [12[22[36[46[4[25]14
280 [1[2[4 |8 |14[104 2] 2]5]7]14]21]14] 8] 280 [ 2[4 |9 [18[35]22[12] 9 | 3 [10]183039/35]20[ 10
315 (1|13 812[8]3]2]2]4]7]13]20[12[ 75 315 [ 2[4 | 8 [16[34[19[10] 7 [2 | 8 [15|27(35/32[17] 9
3551|137 |11|7|3|1]|2]3]6]|13[19]10[6]4 355 | 1|3 |7 |15[28[15| 9 | 5 |2 |7 |14]25]32]28[15] 7
400 [1[1]3[7[10[7 21136 [12[18[9 44 400 [ 126 [15[27[13] 8 |5 |2 | 6 [12]23]30]25]13] 7
soo |- [-[--[-1-1-1-1-1-1-1-1-1-1-1- 500 [ - [-[-[-1-1-1-1-11/4]9]18]25]20]10] 5
630 |- |- [-[-[-[-[-1-1-1-1-1-1-1-1-1- 630 [ - [-[-[-[-[-1-1-11]2]6]13[18[12] 6|4

L1=950 L1=1950
D, (dB/ Okt) D, (4B / Okt)

P=50 P=100 P=50 P=100

T (H2) f (H2) T (H2) T (H2)
ols|7/2 2 §[2[2]=l=(z[z g8 2 e ls[z[2/8 82 B l<[<[zl5 2 2B
100 | 5 |12]23]36|50]50]34]21[ 7 [19]28]40[50[50|50|32 100 | 9 |30]50/50/5050(50[38] - | - | - |- |- |- | - | -
125 | 4 |11/21(33]50]50(32| 19| 6 |17]25]34]49]50[ 36| 22 125 | 8 |26/50/50/5050(50(33] - | - | - |- |- |- |- | -
160 | 3 | 8 |1523]34]29] 18] 14| 5 [12]18]28]41] 48] 26] 16 160 |- |- |-|-|-|-|-|-|8]23]39]50]50]50]41]25
200 | 2 | 5 [11]18[30[241411] 4 [10]15]24]35]41]22[13 200 [- [-[--1-T-1-1-|719]34]50]50]50[37|21
224 [ 2[4 [10[17[29]20[12[10] 3| 9 [14]22]33]38[21]12 224 |- |- 1-1-1-1-1-1-|717]32|50]50]50[35|20
vy 280|214 15[27]18[11[ 9| 3[8[1[20[31[3s]20]11| | 280 -[-|-|-|-|-]-|-|6]t6[2s[4g[50]49[33]18
280 [2 |3 |7 [13|25/15/ 8 | 7] 3|6 |10[17]29]32[18] 9 0 [-[-[-1-1-1-1-1-1-1-1-1-1-1-1-1~
315 [ 1|36 [12|24]14] 7|6 2] 6| 8|15]26]27[14] 8 sis |- [-[-[-T-T-1-1-1-1-1-1-1-1-1-1~
355 [ 1|25 [11]21[11]5 5] 2] 5] 7 [12]24]21]11] 7 35 |- (- [-[-[-[-1-[-1--1-1-1-1-1-1~
400 [ 124 [10[19[10[ 4 [4 |24 |6 [11]23]20[10] 6 aoo [-[-T-T-T-T-1-1-1-1-1-1-1-1-1-1~
500 [-|-|-|-1-1-1-1-]1]3]4]9]17[12[6]4 soo [-[-[-1-1-1-1-1-1-1-1-1-1-1-1-1~
630 [- |- |- |- |- [--1-1-1-1-1-1-1-1-1- 630 [ - [-[-[-[-[-1-[-1-[-1-1-1-1-1-1~
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Volumetric Flow Controller Model VRA

Mineral wool silencer (-ZSQ) (VRA-Q only)
with baffles type MWK

012
f I
Connection side | _ !
for VRA-Q ! « ’
—. N W e N (S S I 1 §
| 5 T
! 8
| |
L=1500 ca’3l = ca3i
B
with 1 baffle with 2 baffles with 3 baffles
Td X - \ .
[92) N N
Tttt [ & &

_—]
S/2
K

S

1000 I 3

Available sizes and insertion loss
for mineral wool silencer (-ZSQ)

H B KA K S D, [dB/Okt]
(mm) (mm) | (-) | (mm) | (mm) fn (Hz)
w ol 2 | 2|9
EEIHIEIE
100 140 1 100 40 2 |6 |16|26|48 |48 |33 |26
140 160 1 100 60 2 | 51524 |45 |45 |30 |24
160 180 1 100 80 114 (1220|4041 |26 |18
180 201 1 100 101 113]91(18|36|37|22]|13
201 225 1 100 125 | 1| 2|8 1932|2616 | 11
225 252 1 100 152 | 1| 2|7 16|26 |24 |14 8
252 318 1 100 218 | 0|1 |3 |6 |13]13| 8| 5
318 357 1 200 157 | 2 | 513|123 |30|28|15]| 9
357 400 1 200 200 | 1| 4 |11 (192520 |11 | 7
400 449 1 200 249 |1 | 4|8 101717 9| 6
449 503 1 200 303 |1 |47 |8 |15]|15]| 8 | 5
503 565 1 200 365 |1 |36 |6 [13]13]6 |5
565 634 3 100 111 1121]191]122]3|30|17 |12
634 71 3 100 137 |1 ]2 )8 |18|28|24 |14 |10
71 797 2 200 199 | 1|4 (1119|2520 (11| 7
797 894 2 200 247 |1 | 4 | 8 (1017 (17| 9 | 6
894 1003 2 200 302 |1 |47 |8 |15|15| 8 | 5
1003
The possible width and height combinations are listed on pages
8and 9!
The parameters KA (number of baffles), K (baffle strength ) and
S (gap width ) depend on the width B.
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Volumetric Flow Controller Model VRA

Technical data

Volumetric flow range for VRA-R-E / VRA-R-P

ICHA KO

NwW ') Belimo Belimo / Siemens Gruner Kompakt NwW | V Sauter RLP
Compact
(mm) Viin Vinin Vimax Viin Vimax (mm) Vin Vimax
(1 m/s) (2 m/s) (12 m/s) (1 m/s) (12 m/s) (3 m/s) (12 m/s)
100 | m%h 26 53 319 26 319 100 | m%h 80 319
I/s 7 15 89 7 89 I/s 22 89
125 | m¥h 42 84 505 42 505 125 | m3/h 128 505
I/s 11 23 140 11 140 I/s 36 140
160 | m¥h 69 139 836 69 836 160 | m¥h 209 836
I/s 19 39 232 19 232 I/s 58 232
200 | m¥h 109 219 1317 109 1317 200 | m¥h 329 1317
I/s 30 61 366 30 366 I/s 91 366
225 | m¥h 139 279 1672 139 1672 225 | m¥h 418 1672
I/s 39 78 464 39 464 I/s 116 464
250 | m¥h 172 345 2070 172 2070 250 | m¥h 517 2070
I/s 48 96 575 48 575 I/s 144 575
280 | m¥h 217 434 2603 217 2603 280 | m¥h 651 2603
I/s 60 121 723 60 723 I/s 181 723
315 | m¥/h 275 550 3303 275 3303 315 | m¥/h 826 3303
I/s 76 153 918 76 918 I/s 229 918
355 | m¥h 350 701 4204 350 4204 355 | m¥h 1051 4204
I/s 97 195 1168 97 1168 I/s 292 1168
400 | m¥h 445 891 5348 445 5348 400 | m¥h 1337 5348
I/s 124 248 1486 124 1486 I/s 371 1486
500 | m3/h 698 1397 8381 698 8381 500 | m3/h 2095 8381
I/s 194 388 2328 194 2328 I/s 582 2328
630 | m%h 1111 2223 13339 1111 13339 630 | m¥h 3335 13339
I/s 309 618 3705 309 3705 I/s 926 3705

Attention, the following specifications are important for the
programming of the volumetric flow controllers:

- this table merely specifies the complete measuring range of
the controller (volumetric flow range)

- If the customer absolutely wants a calibration curve different
from 12 m/s, it must be specified!

- When the air volume drops below the V,;, shown in the chart,
the correct functioning of the volumetric flow controller is no
longer guaranteed!

- If only one air volume is specified in the order (as V,,,, value),

- The air volumes can be changed using setting devices specif-
ic for the controller make, depending on the calibration curve
set ex works.

The controller of the Gruner make, type 227V/-VM Compact,
can be used in the round design VRA-R with a sensor line-
arised to an air velocity of 1 m/s (also with rectangular design
VRA-Q)!

For the parameter setting of the control components (all con-
trollers), an air density of 1.2 kg/m? has been taken into ac-
count.

the volumetric flow controller will be delivered as variable vol-
umetric flow controller. The V,;, value will be set to the value
specified in the catalogue.

- If only one air volume is specified in the order (as V;, 0r Vign.
stant Value or without value specification), then the volumetric
flow controller will be delivered as a constant volumetric flow
controller. The volume specified in the order is set to the V
value, and the V,,, value is set to 100%.

Belimo compact controllers are height-compensated. They
are calibrated ex works to the system height in question of the
specified installation site.

If no system height is given in the order, the controllers will
be set to the elevation of the delivery address.

If the customer does not specify whether the "Parallel" or
"Master/Slave" operating mode is desired, the controller is set
for the parallel operation (Master/Slave mode only upon cus-

tomer request).
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Volumetric Flow Controller Model VRA

Static minimum pressure difference VRA-R-E

NW Vk v ADt min
(m/s) (m3/h) [I/s] (Pa)
2 53 15 20
6 160 44 25
100 9 239 66 50
12 319 89 70
2 84 23 20
6 252 70 20
125 9 379 105 40
12 505 140 60
2 139 39 20
6 418 116 20
160 9 627 174 35
12 836 232 55
2 219 61 15
6 658 183 20
200 9 987 274 25
12 1316 366 50
2 279 78 15
6 836 232 20
225 9 1253 348 25
12 1671 464 40
2 345 96 15
6 1034 287 15
250 9 1552 431 20
12 2069 575 30
2 434 121 15
6 1301 361 15
280 9 1952 542 20
12 2602 723 25
2 550 153 15
6 1651 459 15
315 9 2476 688 20
12 3301 917 25
2 701 195 15
6 2101 584 15
359 9 3151 875 20
12 4202 1167 25
2 891 248 15
6 2672 742 15
400 9 4009 1114 20
12 5345 1485 25

In controller types VAV-A and VAV-L increased by a factor of 4 (by using a small
annular orifice).
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Volumetric Flow Controller Model VRA
Volumetric flow range for VRA-Q-E-HKU/HKP/JK-LU/JK-LP

H v B (mm)
(mm) 140 | 160 | 180 | 201 225 | 252 | 318 | 357 | 400 | 449 | 503 | 565
min. (m%/h) 51 58 65 73 81 90 115 - - - - -
100 [I/s] 14 16 18 20 23 25 32 = = = = =
max. (mh) [ 605 | 691 778 | 870 | 972 | 1080 | 1374 - - - - -
[I/s] 168 | 192 | 216 | 242 | 270 | 300 | 382 = = = = =
min. (m3/h) 71 81 91 102 114 127 161 180 | 202 - - -
140 [I/s] 20 23 25 28 32 36 45 50 56 = = =
Max. (mh) | 847 | 968 | 1089 | 1216 | 1361 | 1524 | 1923 | 2159 | 2419 - - -
[I/s] 235 | 269 | 302 | 338 | 378 | 423 | 534 | 600 | 672 = = =
min. (m%/h) 81 92 104 | 116 | 130 145 183 | 206 | 231 259 - -
160 [I/s] 23 26 29 32 36 41 51 o7 64 72 = =
max. (mh) [ 968 | 1106 | 1244 | 1389 | 1555 | 1742 | 2198 | 2468 | 2765 | 3103 - -
[I/s] 269 | 307 | 346 | 386 | 432 | 484 | 611 685 | 768 | 862 = =
min. (m%/h) 91 104 117 | 130 | 146 | 164 | 206 | 232 | 259 | 291 326 | 366
180 [I/s] 25 29 33 36 41 46 57 65 72 81 91 102
max. (m3h) [ 1089 | 1244 | 1400 | 1563 | 1750 | 1960 | 2473 | 2776 | 3110 | 3491 | 3911 | 4393
[I/s] 302 | 346 | 389 | 434 | 486 | 544 | 687 | 771 864 | 970 | 1086 | 1220

When the air volume drops below the V,,;, shown in the chart,
the correct functioning of the volumetric flow controller is no
longer guaranteed!
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Volumetric Flow Controller Model VRA

Volumetric flow range for VRA-Q-E (rectangular design)
with electric controller from Belimo

H v B (mm)
(mm) 201 225 252 318 357 400 449 503 565 634 711 797 894 | 1003
m¥h min. 146 163 183 230 259 290 325 364 409 459 515 577 - -
201 max. | 1745 | 1954 | 2188 | 2761 | 3100 | 3473 | 3899 | 4368 | 4906 | 5505 | 6174 | 6921 -

/s _min. 4 46 51 64 72 81 91 101 114 128 143 160 = s

max. | 485 543 608 767 861 965 | 1083 | 1213 | 1363 | 1529 | 1715 | 1923 = >
m3/h _min. 163 183 204 258 289 324 364 408 458 514 576 646 - -
max. | 1954 | 2187 | 2449 | 3091 | 3470 | 3888 | 4364 | 4889 | 5492 | 6162 | 6911 | 7747 -

225 /s min. 46 51 57 72 81 90 101 113 127 143 160 180 = s
max. | 543 608 680 859 964 | 1080 | 1212 | 1358 | 1526 | 1712 | 1920 | 2152 = =

m¥h min. 183 204 229 289 324 363 408 457 513 575 645 723 811

959 max. | 2188 | 2449 | 2743 | 3462 | 3886 | 4355 | 4888 | 5476 | 6151 | 6902 | 7740 | 8676 | 9732

/s _min. 51 57 64 80 90 101 113 127 143 160 179 201 226 s
max. | 608 680 762 962 | 1079 | 1210 | 1358 | 1521 | 1709 | 1917 | 2150 | 2410 | 2703 s
m3/h __min. 230 258 289 364 409 458 514 576 647 726 814 913 | 1024 -
318 max. | 2761 | 3091 | 3462 | 4369 | 4904 | 5495 | 6168 | 6910 | 7762 | 8710 | 9767 | 10949 | 12281 -
/s min. 64 72 80 101 114 127 143 160 180 202 226 254 285 s
max. | 767 859 962 | 1214 | 1362 | 1526 | 1713 | 1919 | 2156 | 2419 | 2713 | 3041 | 3411 >
m¥h min. 259 289 324 409 459 514 577 647 726 815 914 | 1025 | 1149 | 1289
357 max. | 3100 | 3470 | 3886 | 4904 | 5506 | 6169 | 6925 | 7757 | 8714 | 9778 | 10965 | 12292 | 13788 | 15469
/s min. 72 81 90 114 128 143 161 180 202 227 254 285 319 358
max. | 861 964 | 1079 | 1362 | 1529 | 1714 | 1924 | 2155 | 2421 | 2716 | 3046 | 3414 | 3830 | 4297
m3/h _min. 290 324 363 458 514 576 647 725 814 913 | 1024 | 1148 | 1288 | 1445
max. | 3473 | 3888 | 4355 | 5495 | 6169 | 6912 | 7759 | 8692 | 9763 | 10956 | 12286 | 13772 | 15448 | 17332

400 /s _min. 81 90 101 127 143 160 180 202 226 254 285 319 358 402
max. | 965 | 1080 | 1210 | 1526 | 1714 | 1920 | 2155 | 2414 | 2712 | 3043 | 3413 | 3826 | 4291 | 4814

m3/h min. 325 364 408 514 577 647 726 813 914 | 1025 | 1150 | 1289 | 1445 | 1621
449 max. | 3899 | 4364 | 4888 | 6168 | 6925 | 7759 | 8709 | 9757 | 10959 | 12298 | 13791 | 15459 | 17341 | 19455

/s min. 91 101 113 143 161 180 202 226 254 285 320 358 402 451
max. | 1083 | 1212 | 1358 | 1713 | 1924 | 2155 | 2419 | 2710 | 3044 | 3416 | 3831 | 4294 | 4817 | 5404

m3/h __min. 364 408 457 576 647 725 813 911 1023 | 1148 | 1288 | 1443 | 1619 | 1816

503 max. | 4368 | 4889 | 5476 | 6910 | 7757 | 8692 | 9757 | 10930 | 12277 | 13777 | 15450 | 17318 | 19426 | 21795
/s _min. 101 113 127 160 180 202 226 253 284 319 358 401 450 505
max. | 1213 | 1358 | 1521 | 2669 | 2155 | 2414 | 2710 | 3036 | 3410 | 3827 | 4292 | 4811 | 5396 | 6054

m3/h min. 409 458 513 647 726 814 914 | 1023 | 1149 | 1290 | 1446 | 1621 | 1819 | 2040
565 max. | 4906 | 5492 | 6151 | 7762 | 8714 | 9763 | 10959 | 12277 | 13791 | 15475 | 17354 | 19453 | 21821 | 24481
/s min. 114 127 143 180 202 226 254 284 319 358 402 451 505 567
max. | 1363 | 1526 | 1709 | 2156 | 2421 | 2712 | 3044 | 3410 | 3831 | 4299 | 4821 | 5404 | 6061 | 6800

m3/h _min. 459 514 575 726 815 913 | 1025 | 1148 | 1290 | 1447 | 1623 | 1819 | 2041 | 2289
634 max. | 5505 | 6162 | 6902 | 8710 | 9778 | 10956 | 12298 | 13777 | 15475 | 17364 | 19473 | 21829 | 24486 | 27471
/s _min. 128 143 160 202 227 254 285 319 358 402 451 506 567 636
max. | 1529 | 1712 | 1917 | 2419 | 2716 | 3043 | 3416 | 3827 | 4299 | 4823 | 5409 | 6064 | 6802 | 7631

m3/h min. 515 576 645 814 914 | 1024 | 1150 | 1288 | 1446 | 1623 | 1820 | 2040 | 2289 | 2568

71 max. | 6174 | 6911 | 7740 | 9767 | 10965 | 12286 | 13791 | 15450 | 17354 | 19473 | 21839 | 24480 | 27459 | 30807
/s min. 143 160 179 226 254 285 320 358 402 451 506 567 636 713
max. | 1715 | 1920 | 2150 | 2713 | 3046 | 3413 | 3831 | 4292 | 4821 | 5409 | 6066 | 6800 | 7628 | 8558

m3/h __min. 577 646 723 913 | 1025 | 1148 | 1289 | 1443 | 1621 | 1819 | 2040 | 2287 | 2565 | 2878

797 max. | 6921 | 7747 | 8676 | 10949 | 12292 | 13772 | 15459 | 17318 | 19453 | 21829 | 24480 | 27441 | 30781 | 34534
/s _min. 160 180 201 254 285 319 358 401 451 506 567 636 713 800
max. | 1923 | 2152 | 2410 | 3041 | 3414 | 3826 | 4294 | 4811 | 5404 | 6064 | 6800 | 7623 | 8550 | 9593

m¥h min. - 811 1024 | 1149 | 1288 | 1445 | 1619 | 1819 | 2041 | 2289 | 2565 | 2877 | 3228

894 max. - - 9732 | 12281 | 13788 | 15448 | 17341 | 19426 | 21821 | 24486 | 27459 | 30781 | 34527 | 38737
/s min. = = 226 285 319 358 402 450 505 567 636 713 799 897

max. = = 2703 | 3411 | 3830 | 4291 | 4817 | 5396 | 6061 | 6802 | 7628 | 8550 | 9591 | 10760

m¥h min. - - - - 1289 | 1445 | 1621 | 1816 | 2040 | 2289 | 2568 | 2878 | 3228 | 3622

1003 max. - - - - 15469 | 17332 | 19455 | 21795 | 24481 | 27471 | 30807 | 34534 | 38737 | 43460
/s _min. = = = s 358 402 451 505 567 636 713 800 897 | 1006

max. = = = = 4297 | 4814 | 5404 | 6054 | 6800 | 7631 | 8558 | 9593 | 10760 | 12072

H=318 not possible for JK-LP / JK-LU.
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Volumetric Flow Controller Model VRA

Flow generated noise VRA-R
Pressure loss 125 Pa and 250 Pa

NW Vg v Ap,=125Pa Ap,=250Pa

L, [dB/OKi] = L, [dB/OKi] =

(mis) | (mm) | sl |8 |8 B |8|8|8 g 8|38 SR (B[S |8 s 8%

3 80 22 | 334037 [35]34[33|32[33]|39[37|43[43]41]39]38]37]31]46

100 6 160 44 | 4154 49|45 ] 4036|3534 | 45|43 |57 5450|4644 43]36]53
9 239 66 | 45 [ 55 | 51 |45 40 [ 37 [ 25 |35 [ 49|48 |63 |59 |57 [ 514846 |39 56

12 319 89 |51 565551454037 [35]|52]58]|67]63]58]53]49]47][42]59

3 126 35 |40 [42 39|37 [ 363534 |36 |41 45454543 [ 4140393948

195 6 252 70 |48 |56 |51 |48 423837 37|47 |51 5956 |52]48 4645/ 4455
9 379 105 |52 |57 [ 53|47 [ 42|39 [37 38|51 [56]65]61]59]53]50]48]47]58

12 505 140 |58 [ 58 [ 57 [ 53 |47 [ 42393854 66][69]65]60]55][51][49]56]61

3 209 58 |43 |44 | 41 [ 3938 [37 |36 |37 | 45|48 | 47 | 47 | 45|43 | 42 |41 [ 38|50

160 6 418 116 | 51 |58 | 53 | 49 | 44 | 40 [ 39 [ 38 | 49 | 54 [ 61 [ 58 | 54 | 50 | 48 | 47 | 42 | 57
9 627 174 |55 |59 [ 55 | 49 [ 44 |41 [ 39|39 |53 |59 67 [63]61]55]52][50]45] 60

12 836 232 [ 6116059 |55[49 ] 4441 [39]56[69]71[67]62]57|53][51]48]863

3 329 91 |49 [46 [ 43|41 [40 [ 3938 |37 [45 |54 49|49 |47 [ 4544 |43 | 44 | 52

200 6 658 183 [ 57 |60 [ 55 |51 46 |42 [ 413951 [60]63]60]56]|52]50][49]49]59
9 987 274 |61 | 61|57 |51 |46 |43 |41 ][40 55[65[69]65]|53]67|54]52]52]62

12 1316 366 |67 [ 6261|5751 46|43 4058757369 64]59]55]53]55]65

3 418 116 [ 51 |47 [ 44 [ 42 [ 4140393846 [55]50 504846 45|44 | 44 | 53

995 6 836 232 |59 | 51 [ 56 |52 |47 [ 43|42 38|52 |61 [64]61|58]53]51]50]49]60
9 1253 348 |63 [ 6258 |52 |47 |44 |42 [ 3956|6670 66| 64]58]|55]53]52]63

12 1671 464 |69 6362 |58 5247 4440|5976 74]70]65][60]56]54]44]66

3 517 144 |53 |48 [ 45 [ 43 |42 | 41 [ 40 [ 39 | 47 [ 57 [ 51 [ 51 |49 | 47 [ 46 [ 45 | 45 | 54

250 6 1034 287 |61 |62 |57 |53]48 | 44434053 [63]65]|52]|58][54]52][51]50]61
9 1552 431 |65 [ 53|59 |53 [ 48 |45 43|41 [57]68] 71|67 [65]59]56]54]53]64

12 2069 | 575 |71 6463595348 54|51 60|78 75716661 ]|57][55]56]67

3 651 181 |54 |49 |46 |44 |43 |42 [ 41 [ 37 | 47 |57 [ 52 [ 52 |50 | 48 | 47 [ 46 | 46 | 55

280 6 1301 361 |62 [ 6358|5449 (45 44|41 [57|64]66]63[59][55]53]52]51]62
9 1952 542 |66 | 64 | 60 | 54 | 49 | 46 | 44 | 41 [ 58 [ 69 | 72 [ 68 | 66 | 60 | 57 | 55 | 54 | 65

12 2602 723 | 72716564 |60 |54 [49 [ 4642617976 72|67 6258565768

3 825 229 |55 |50 |47 | 45 |44 | 43 |42 [ 39 |49 [ 57 |47 [ 42 |44 [ 45 | 47 [ 40 | 45 | 56

315 6 1651 459 |63 |64 |59 |55 504645 |41 [55]63]61|53]53]52]53]46]50]63
9 2476 688 | 67 | 65| 61 |55 |50 |47 |45 |42 |49 (6867 |64]61]|58]56]54]53]66

12 3301 917 [ 7366|6561 555047 42627871 [62]60]58][57]56]56]|69

3 1050 292 |56 | 51 | 48 | 46 | 45 | 44 | 43 | 41 | 50 [ 61 [ 54 | 54 | 52 | 50 | 49 | 48 | 48 | 57

455 6 2101 584 |64 | 65|60 |56 |51 |47 |46 | 41|56 |57 5854|5157 |55]54]53]64
9 3151 875 |68 |66 |62 |56 |51 |47 [46 42|60 [72|74]70]68]62]59]57]56]67

12 4202 | 1167 | 74 [ 67 [ 66 [ 62 [ 56 [ 51 |48 [43 [ 6382|7874 6964 [60][58][59]70

3 1336 371 |57 | 52 |49 | 47 | 46 | 45 | 44 | 42 [ 51 [ 64 | 55 | 55 | 53 | 51 | 50 | 49 | 49 | 58

400 6 2672 742 |65 |66 | 61 |57 |52 | 48 |47 |43 |57 [70 [ 69|66 | 62 |58 |56 |55 54|65
9 4009 | 1114 [69 |67 [ 63 |57 524947 [44 61|75 |75 71|69 |63 ]|60]58]57]68

12 5345 | 1485 | 75 |68 | 67 |63 [ 57 |52 (49 |44 |64 |85 79 7570 [ 6561 [59]60] 71

3 2094 582 | 59 | 54 | 51 | 49 | 48 [ 47 [ 46 | 44 | 53 [ 64 [ 57 | 57 | 55 | 53 | 52 | 51 | 51 | 60

500 6 4188 | 1163 [ 67 | 68 [ 63 | 59 [ 54 [ 50 [ 49 [ 44 [ 59 [ 70 | 71 [ 68 | 64 | 60 | 58 | 57 | 56 | 67
9 6282 | 1745 | 71 [ 69 |65 |59 | 54 [ 51 |49 | 45|63 |75 |77 | 73| 71 [ 65 [ 62 | 60 [ 59 | 70

12 8377 | 2327 [ 77 [70 [ 69 |65 [ 59 [ 54 [ 51 |46 [ 66 |85 [81 |77 [72 676361 [62]73

3 3333 926 |61 56|53 |51 50|49 |48 |46 |55 66 |59 59|57 ]55]|54]53]53]62

630 6 6666 | 1852 | 69 | 70 | 65 | 61 [ 56 | 52 | 51 |47 [ 61 |72 [ 73 |70 |66 | 62 | 60 | 59 | 58 | 69
9 9999 | 2778 [ 73| 71|67 |61 |56 |53 |51 |48 |65 |77 |79 75 73|67 |64 |62 6172

12 13332 | 3703 |79 |72 [ 71|67 |61 |56 53] 48 |68 |87 8379|7469 65]63]64]75
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Volumetric Flow Controller Model VRA

Flow generated noise VRA-R
Pressure loss 500 Pa and 1000 Pa

Size Vg v Ap, =500 Pa Ap,=1000 Pa
Ly, [dB/Okt] = Ly, [dB/Okt] =
(mis) | (mm) | s |8 |8 8|8 |8 |8 g | 8|38 SIR|B |8 |8 2182
3 80 22 41 48 |47 | 46 | 45|44 |41 | 41| 52|58 |55 |52 |52)|53]|52]50]|50]57
100 6 160 44 45 | 61 | 58 | 56 | 63 | 52 | 47 | 46 [ 58 | 62 | 61 | 61 | 60 | 59 | 58 | 56 | 57 | 64
9 239 66 53 69 | 66 | 61|57 |54 |51 |50 |62]|69|69]|68|65|64]|64]|59]|59]70
12 319 89 56 | 71 | 67 | 63 | 59 | 56 | 54 | 52 | 65|73 |70 | 71 |70 | 68 | 67 | 63 | 63 | 76
3 126 35 49 | 50 | 49 | 48 | 47 | 46 | 43 | 42 [ 54 | 60 | 57 | 54 | 54 | 55 | 54 | 52 | 51 [ 59
125 6 252 70 53 | 63 | 60 | 58 | 55 | 54 | 49 | 47 | 60 | 64 | 63 | 63 | 62 | 61 | 60 | 58 | 58 | 66
9 379 105 | 61|71 |68 |63 |59 |5 |53 |51 [64]71]|71[70]|67|66)66]|61]|60](72
12 505 140 | 64 | 73 | 69 | 65 |61 |58 | 56 [ 53 [ 67 |75 | 74 |73 |72 | 70|69 | 65| 64[78
3 209 58 55 | 52 | 51 |50 |49 | 48 | 45 | 46 | 56 | 62 | 59 | 56 | 56 | 57 | 56 | 54 | 53 | 61
160 6 418 116 | 59 | 65 | 62 | 60 | 57 | 56 | 51 | 51 [ 62 | 66 | 65 | 65 | 64 | 63 | 62 | 60 | 60 | 68
9 627 174 | 67 | 73 |70 | 65 | 61 |58 |55 |55 |66 |73 |73|72|69|68|68]|63]|62](74
12 836 232 |70 |75 |71 |67 |63 |60 |58 |57 69|77 |76 |75|74|72|71|67]|66]80
3 329 91 60 | 54 | 53 | 52 | 51 | 50 | 47 | 47 | 58 | 64 | 61 | 58 | 58 | 59 | 58 | 56 | 55 | 63
200 6 658 183 | 64 | 67 |64 |62 | 49|48 |43 |42 (64|68 |67 |67 |66 |65)|64]62]|62](70
9 987 274 |72 | 75|72 |67 | 63|60 |57 |56|68]|75|75|74|71 |70 |70 |65|64]|76
12 1316 366 | 75|77 | 73|69 |65[62 |60 59|71 ]|79|78|77|76]|74[73]69]|68] 82
3 418 116 | 61 | 55 | 54 | 53 | 52 | 51 | 48 | 48 [59 | 65| 62 | 59 | 59 | 60 | 59 | 57 | 56 | 64
225 6 836 232 | 65|68 | 65|63 |60 |59 |54|53]|65]|69|68|68|67|66|65|63]|63]|T1
9 1253 348 | 73|76 |73 |68 |64 |61 |58 |57|69]|76|76|75|72|71|71]66|65]|77
12 1671 464 |76 |78 |74 |70 | 66 | 63 |61 |59 | 72|80 |79|78| 77|75 |74]|70]69]83
3 517 144 | 63 | 56 | 55 |54 |53 |52 |49 |49 [60]66|63)|60|60|61]|60]|58]|57]|65
250 6 1034 287 |67 |69 66|64 |61|60|5 |54]66[70|69)69|68|67|66|64]|64]72
9 1552 431 |75 |77 | 74|69 | 65 |62 | 59 | 58 | 70 | 77 | 77 | 76 | 73 | 72 | 72 | 67 | 66 | 78
12 2069 575 |78 |79 |75 |71 |67 64|62 |60]|73]81 |80 [79|78]|76[75]|71|70] 84
3 651 181 | 64 | 57 | 56 | 55 | 54 | 53 | 50 | 50 [ 61 | 67 | 64 | 61 | 61 | 62 | 61 | 59 | 58 | 66
280 6 1301 361 |68 |70 |67 |65 |62|61|56|55|67|71|70|70]|69)68|67|65]|65]|73
9 1952 542 |76 | 78 | 75 |70 | 66 |63 | 60 | 59 | 71|78 |78 |76 | 74|73 |73 |68 |67 |79
12 2602 723 |79 (80|76 | 72|68 |65 |63|61]74]8 |81 |79[79|77|76|72|71]85
3 825 229 |66 |58 |57 |56 |55 |54 |51 |51 ]62[68|65)62]|62|63]|62|60]|59] 867
315 6 1651 459 |70 | 71|68 |66 |63|62|57|56|68|72|71|71|70]|69| 68| 66| 66|74
9 2476 688 |78 |79 |76 |71 |67 |64 |61|60|72]79|79|78[75|74|74|69]68]80
12 3301 917 |81 |81 |77 | 73|69 |66 |64 |62]|75]83|82|81 |80 |78[77]73]|72]86
3 1050 292 | 67 | 59 | 58 | 57 | 56 | 55 | 52 | 52 | 63 | 69 | 66 | 63 | 63 | 64 | 63 | 61 | 60 | 68
355 6 2101 584 | 71|72 |69 |67 |64 |63 |58 |57 |69]|73|72|72|71]|70]|69 |67 |67]|75
9 3151 875 | 79|80 |77 |72 |68 |65|62)|61]|73[80|80)79|76|75|75|70]69]|81
12 4202 1167 |82 |82 |78 | 74 | 70 | 67 | 65|63 |78 |84 |83 82|81 |79 |78|74]|73]87
3 1336 371 |59 |60 |59 |58 |57 |56 |53|53|64]|70|67|64|64]|65]|64]|62]|61]869
400 6 2672 742 | 73|73 |70 |68 |65 |64 |59|58|70]|74|73|73|72|71|70|58]58]76
9 4009 1114 | 81 |81 |78 | 73|69 | 66 | 63 | 62 | 74|81 |81 |80 |77 |76 |76 |71 |71]82
12 5345 1485 |84 |83 |79 | 75|71 |68 |66 |64 )77 ]85 |84 |83|82[80]79]|75]|75]88
3 2094 582 |70 |62 | 61|60 |59 |58 |55|55]|66]|72|69|66|66)|67|66|64]|63]|T1
500 6 4188 1163 | 74 | 75|72 |70 | 67 | 66 | 61 | 60 | 72|76 | 75|75 |74 |73 |72|70]|70]|78
9 6282 1745 | 82 |83 |80 |75 |71 |68 | 65|64 | 76|83 |83|82|79|78|78|73|72]|84
12 8377 2327 |85 |8 |81 |77 | 73|70 |68 |66 |79 |87 |86 |8 |84 8|81 |77]76]90
3 3333 926 |72 |64 |63 |62 )61 |60|57 |57 |68|74|71|68|68)|69]|68]|66|65]|73
630 6 6666 1852 | 76 | 77 | 74 | 72 | 69 | 68 | 63 | 62 | 74 | 78 | 77 | 77 |76 | 75 |74 |72 | 72| 80
9 9999 2778 | 84|85 |82 |77 | 73|70 |67 |66]|78]|8 |8 |84 |81 |8 |8 |75]|74]86
12 13332 3703 |87 |87 |83 |79 |75| 72|70 |68 |81 |89|88 |8 |8 [84]83|79]|78]92
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ICHA KO

Volumetric Flow Controller Model VRA

Radiated noise VRA-R
Pressure loss 125 Pa and 500 Pa

NW Vg v Ap,=125Pa Ap, =250 Pa
Ly, [dB/OKi] = Ly, [dB/OKi] =
(mss) | (m¥h) 5] [8 |8 |8 |88 |8 g 8|38 SIR|B[8 |8 g|8|%
3 80 22 8 |22 |21 |22 |18 |20 |21 |22]|24 (19|25 |27 |28 |23 |25 |26 | 20 | 31
100 6 160 44 23 |36 |33 |32 | 24|23 |24 |23 |31 (25|39 |38|37|30|31|32|25]38
9 239 66 27 | 37 | 35|32 |24 |24 |24 |23]|34|30|45|43 |44 35|35 |35 28|42
12 319 89 33 138 (39|38 |29 |27 |26 |24 |37 |40 |49 |47 |45 |37 |36 |36 (31|44
3 126 35 22 |24 | 23| 20|20 |22 |25 |27 |26 |27 |27 | 29|26 |25 |27 | 30 | 30 | 33
125 6 252 70 3038353026 |25 |28 |28 |33 ]|33|41|40|35|32|33|36]|35]|40
9 379 105 34 13937130 |26 |26 |28 | 29|36 |37 |47 |45|42 |37 |37 |39]|38]|44
12 505 140 40 | 40 | 41 136 |31 29|30 |29[39]48 |51 |49 |43 |39 |38 |40 38| 46
3 209 58 25|26 | 27 |21 | 23 |24 |27 | 28|28 |30 (29|33 |27 |28 |29 |32| 30|35
160 6 418 116 3314039312927 |30 |29|35]|36|43|44|36|35|35|38|33]|42
9 627 174 37 |41 |41 31|29 |28 |30|30|38 |41 |49 |49 |43 |40 |39 |41 |36 46
12 836 232 43 | 42 | 45 |37 | 34 |31 |32 |32 |41 |51 |53 |53 |44 |42 |40| 42|39 48
3 329 91 3633|3024 |25|28|30|30|32]41|36|36|30|30|33|35]36]|39
200 6 658 183 45 | 47 | 42 | 34 | 31 | 31 | 33| 31|38 |47 |50 |47 |39 |37 |39 |41 |41 46
9 987 274 48 | 48 | 44 | 34 | 31 | 32 | 33 | 32|42 |52 | 56 |52 |46 | 42 | 43 | 44 | 44 | 49
12 1316 366 54 149 | 48 | 40 | 36 | 35 | 35| 32|45 |62 | 60 | 56 | 57 | 44 | 44 | 45 | 47 | 52
3 418 116 4113713127 |30 |30 |31 |30|35]45|40|37|33|35|35|36| 36|42
295 6 836 232 50 | 51 | 43 | 37 |36 |33 |34 |30 |41 (|51 |54 |48 |42 |42 |41 |42 |41 |49
9 1253 348 53 | 52 | 45|37 |36 |34 |34 |31 |45 |5 |60 |53|49 |47 |45 |45 | 44| 52
12 1671 464 60 | 53 | 49|43 |41 |37 |36 |32|48 |66 |64 |57 |50|49 |46 |46 | 47 | 55
3 517 144 45140130 |27 |28 |30 |32 |31|35]49 |43 36|33 |33 3537|3742
250 6 1034 287 94 | 54 | 42 | 37 | 34 | 33 |35 |32 |41 |55 |57 |47 |42 |40 |41 |43 | 42|49
9 1552 431 57 | 55 |44 | 37|34 |34 |35 |33|45|60 |63 |52|49 |45 |45 | 46 | 45| 52
12 2069 575 63 | 56 | 48 | 43 | 39 | 37 | 37 | 33|48 | 70 | 67 | 56 | 50 | 47 | 46 | 47 | 48 | 55
3 651 181 46 | 41 |33 |31 |33 (32(32|29|37 50|44 |39|37|38|37|37]|37]44
280 6 1301 361 55 | 55 |45 | 41| 39|35 |35 |32|43 |56 |58 |50|46|45|43 |43 |42 |51
9 1952 542 58 | 56 | 47 | 41 | 39|36 | 35|32 |47 |61 |64 |55|53|50)|47 |46 |45 | 54
12 2602 723 64 | 57 | 51 | 47 | 44 |39 | 37 | 33|50 |71 |68 |59|54 |52 |48 | 47 | 48 | 57
3 825 229 47 | 42 | 32 | 29|30 | 33 |34 |31 |37 |45 |32 |27 |28 |31 |37 |32|37]|44
315 6 1651 459 55 | 56 | 44 | 39|36 |36 |37 |33 |43 |48 |46 |38 | 37|38 |43 |38 42|51
9 2476 688 59 | 57 | 46 | 39|36 |37 |37 |34 |47 |53 |52|49|45|44 |46 | 46 | 45 | 54
12 3301 917 65 |58 |50 |45 |41 |40 | 39| 34|50 |63 |56 |47 |44 |44 | 47 | 48| 48 | 57
3 1050 292 48 | 43 | 35|31 | 35|38 |36 |34|40 53|46 |41 |37 |40 |43 |41 | 41|47
355 6 2101 584 56 | 57 | 47 | 41 | 41 | 41 |39 | 34|46 |59 | 60 | 52 | 46 | 47 | 49 | 47 | 46 | 54
9 3151 875 60 | 58 |49 | 41 |41 |42 |39 |35]|50 |64 |66 |57 |53|52|53|50]| 49|57
12 4202 1167 66 | 59 | 53 | 47 | 46 | 45 | 41 | 36 |53 | 74 | 70 | 61 | 54 | 54 | 54 | 51 | 50 | 60
3 1336 371 47 | 42 | 37 | 33 | 36 | 33 |37 | 35|40 | 54 | 45 | 43 | 39 | 41 | 38 | 42 | 42 | 47
400 6 2672 742 55 | 56 | 49 | 43 | 42 | 36 | 40 | 36 | 46 [ 60 | 59 | 54 | 48 | 48 | 44 | 48 | 47 | 54
9 4009 1114 59 | 57 | 51 | 43|42 |37 |40 | 37|50 | 65 | 65 | 59 | 55 | 53 | 48 | 51 | 50 | 57
12 5345 1485 65 | 58 | 55 [ 49 | 47 | 40 | 52 | 37 | B3 | 75 | 69 | 63 | 56 | 55 | 49 | 52 | 53 | 60
3 2094 582 52 | 47 | 42 | 41 | 43 | 44 | 44 | 42 | 47 [ 57 | 50 | 48 | 47 | 48 | 49 | 49 | 49 | 54
500 6 4188 1163 60 | 61 | 54 | 51 |49 |47 | 47 | 42| 53 [ 63 | 64 | 59 | 56 | 55 | 55 | 55 | 54 | 61
9 6282 1745 64 | 62 | 56 | 51 | 49 | 48 | 47 | 43| 57 [ 68 | 70 | 64 | 63 | 60 | 59 | 58 | 57 | 64
12 8377 2327 70 | 63 | 60 | 57 | 54 |51 |49 | 44|60 | 78 | 74 | 68 | 64 | 62 | 60 | 59 | 60 | 67
3 3333 926 55 | 50 |49 | 46|46 |46 | 46 | 44| 51 [ 60 | 53 | 55 | 52 | 51 | 51 | 51 | 51 | &8
630 6 6666 1852 63 | 64 | 61 | 56|52 |49 |49 | 45| 57 | 66 | 67 | 66 | 61 | 58 | 57 | 57 | 56 | 65
9 9999 2778 67 | 65 | 63 | 56|52 |50|49 |46 |61 |71 |73|71|68]|63|61|60]|359 |68
12 13332 3703 73 | 66 | 67 | 62|57 |53 |51 |46 |64 |81 |77 |75|69]|65|62|61|62[T1
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ICHA KO

Volumetric Flow Controller Model VRA

Radiated noise VRA-R
Pressure loss 500 Pa and 1000 Pa

NW Vg v Ap, =500 Pa Ap,=1000 Pa

Ly, [dB/OKi] = L, [dB/Oki] =

(mis) | (mm) | s |8 |8 8|8 |8 |8 g | 8|38 SIR|B |8 |8 s|8|%

3 80 22 | 2330313329 [3130]30]37[40|37[36]39]37]39]39]39]42

100 6 160 44 | 274342433739 36|35 |43 |44 43|45 |47 [43]45]45] 4649
9 239 66 |35 | 51 |50 |48 [ 41 [ 4140 |39 [ 47|51 [ 51525348 51]48]49]55

12 319 89 |38 |53[51 (50434343 41]|50[55]54][55]58][52]56]52]53]61

3 126 35 |31 [32]33|31[31[33]34]|33[30]42]39]38[37[39]41]43]42]44

195 6 252 70 | 35|45 (44 4139414038 45[ 46| 45|47 [45] 45| 47494951
9 379 105 |43 53 52|46 [ 43|43 |44 |42 49[53]53]5451[50]53][52]52]57

12 505 140 | 46 |55 [ 5348 |45 |45 [ 47 [ 44 | 52|57 [ 5657 |56 |54]58][56]56]63

3 209 58 |37 | 34|37 3234353637 |41 |47 444239414446 45|47

160 6 418 116 |41 |47 [ 4842 |42 |43 |42 42| 47|51 [ 505147 |47 [50][52]52]54
9 627 174 |49 55|56 |47 [ 46 | 45 [ 46 | 46 | 51 [ 58 | 58 [ 58 | 53 | 52 | 56 | 55 | 55 | 60

12 836 232 |52 |57 5749484749 4854|6261 ]61]58][56]61[59]59]66

3 329 91 |47 [41 4035363939 |39 |45 |51 [4845 41 [44]47 48] 4750

200 6 658 183 |51 [ 54 [ 51 |45 |44 |47 [ 45| 44 | 51|55 | 54 [ 54 | 49 | 50 | 53 | 54 | 54 | 57
9 987 274 |59 [ 62 [ 59 |50 | 48 [ 49 |49 |48 | 55|62 6261 |55[55[59]77 57|63

12 1316 366 |62 | 6460525051 |52]51|58]66]65[64[60]59][64]61]61]69

3 418 116 |51 45 [ 41 [ 38 [ 414140404855 5246444949 [49] 4853

995 6 836 232 |55 58 [ 52 |48 |49 [ 49 [ 46 | 45|54 | 49 [ 58 |55 |52 |55 55]55]55]60
9 1253 348 |65 |66 |60 | 53|53 |51 50|49 |58 |66|66]62]58]60]|61]58]58]66

12 1671 464 |66 |68 ] 61|55 55[53]53 |51 [61]70]69]65[63[64]66]62]62]72

3 517 144 |55 | 48 [ 40 [ 38 |39 | 41 | 41 [ 41|48 |58 [ 55 | 45 | 44 | 47 [ 49 [ 50 | 49 | 53

250 6 1034 287 |59 |61 |51 |48 |47 4947 | 46|54 [62]61|54]52][53]|55][56]56]60
9 1552 431 |67 [ 6959|5351 5151 |50 [58]69]69]61][58][58]61]59]59] 66

12 2069 575 |70 | 716055535354 52]61]73]72]64]63]62]66]63]63]72

3 651 181 |56 | 49 | 43 [ 42 |44 | 43 [ 41 [ 41|50 | 59 [ 56 | 48 | 48 | 52 | 51 [ 50 | 49 | 55

280 6 1301 361 |60 6254|5252 5147 |46[56|63]62]57[56]|58]57]56]56] 62
9 1952 542 |68 |70 62 |57 56|53 |51 |50 [60]70]70][64]62]63]63]59]59]68

12 2602 723 |71 726359 |58 [ 55 54 52|63 |74 73] 67 |67 [67]68]63]63]74

3 825 229 |58 |50 |42 | 40 [ 41 |44 [ 43 43|50 [ 6057 |47 |46 | 49 |52 [ 52 | 51 | 55

315 6 1651 459 |62 6353|5049 |52 49|48 |56|64]63]|56]54][55]58]58]58]62
9 2476 688 | 70 [ 71 |61 |55 [ 53 [ 54 |53 |52 [ 60|71 [ 71|63 [ 60| 60]64]61]61]68

12 3301 917 |73 7362 5755|5656 |54 |63]75]74[66[65]64[69]65]|65]|74

3 1050 292 |59 [ 51 |45 |42 | 46 | 49 [ 45 | 45 |53 | 61 [ 58 | 50 | 48 | 54 | 57 | 54 | 53 | 58

455 6 2101 584 |63 64|56 5254|5751 |5059]65]|64][59]56]|60]|63]60]60]E65
9 3151 875 |71 |72 64 | 5758|5955 54 |63[72|72]66|62]60]69][63]63]T1

12 4202 | 1167 | 74 [ 74 |65 [ 59 [ 60 [ 61 |58 [ 56 |66 ] 76 [ 75 [ 69 [ 67 |64 [74 67 [67]77

3 1336 371 |59 |50 | 47 | 44 | 47 | 44 | 46 | 46 [ 53 | 62 | 57 | 52 | 50 | 55 | 52 | 55 | 54 | 58

400 6 2672 742 | 6363 |58 |54 |55 525251 |59|66]63]61|58]61]58]|61]61]65
9 4009 | 1114 [ 717166 [ 59 |59 |54 |56 [ 55 |63 | 73 | 72 [ 68 | 64 [ 66 | 64 | 64 | 64 | 71

12 5345 | 1485 [ 74 | 73 [ 67 |61 [ 61|56 59 [57 66|77 75|71 16970 69]68]68]77

3 2094 582 | 63 [ 55 | 52 | 52 | 54 | 55 | 53 | 53 | 60 | 65 | 62 | 57 | 58 | 62 | 63 | 62 | 61 | 65

500 6 4188 | 1163 |67 | 68 |63 | 62 [ 62 | 63 |59 | 58 | 66 [ 69 | 68 | 66 | 66 | 68 | 69 | 68 | 68 | 72
9 6282 | 1745 | 75|76 |71 |67 |66 | 65|63 |62 |70 |76 |76 [73 |72 |73 |75 |71 [71] 718

12 8377 | 2327 |78 [ 78 | 7269 |68 |67 |66 |64 73|80 |79 76|77 77|80 [75][75]84

3 3333 926 |66 |58 |59 | 57 |57 | 57 | 55| 55|64 |68]|65]64]63]65]|65]64]63]|69

630 6 6666 | 1852 | 70 [ 71 |70 [ 67 [ 6565|6160 |70 |72 |71 [73 71|71 |71 [70][70] 76
9 9999 | 2778 |78 |79 78 |72 69|67 65|64 74|79 7980 |77 [76 |77 73|73 82

12 13332 | 3703 |81 [81 [ 7974|7169 68|66 77|83 8283|828 [82]77]77]8s
08/13 - 20 Version: 01.06.2016

Construction subject to change. No return possible!




ICHA KO

Volumetric Flow Controller Model VRA

Flow generated noise VRA-R with duct silencer L= 950
Pressure loss 125 Pa and 250 Pa

NW Vg v Ap,=125Pa Ap,=250Pa
L, [dB/OKi] = L, [dB/OKi] =
(mis) | (m¥%n) | [Us] g§§§§§§_§§3§§§§§§_§—%
3 80 22 | 28| 28 [<15]<15]<15]<15|<15]<15| 15 | 32 | 31 | 20 |<15]<15|<15|<15]<15] 18
100 6 160 44 |36 42 26 [<15]<15]<15|<15|<15] 26 | 38 | 45 | 31 |<15[<15]<15|<15] 15 | 30
9 239 66 | 40 [ 43 | 28 |<15[<15[<15]<15|<15| 28 [ 43 [ 51 | 36 | 21 [<15]<15|<15] 18 | 35
12 319 89 |46 | 4432 ] 15 [<15[<15/<15[<15| 30 |53 |55 [ 40 | 22 [<15[<15/<15] 21| 40
3 126 35 |36 | 3118 |<15]<15[<15]<15] 17 [ 19 | 41 [ 34 | 24 |<15[<15]<15|<15] 20 | 23
195 6 252 70 |44 | 4530 [<15][<15[<15|<15[ 18 |30 | 47 | 48 [ 35 | 19 [<15|<15<15] 25 | 34
9 379 105 |48 |46 | 32 |<15[<15|<15[<15] 19 [ 31 [ 52 [ 54 [ 40 | 26 [<15|<15] 16 | 28 | 39
12 505 140 |54 [ 47 [36 [ 20 [<15[<15[<15] 19| 34 | 62 [ 58 [ 44 | 27 [<15]<15] 17 [ 27 | 43
3 209 58 | 39 | 34 | 23 [<15]<15]<15|<15] 21 | 23 [ 44 | 37 [ 29 | 17 |[<15|<15| 15 | 21 | 26
160 6 418 116 | 47 | 48[ 35 | 21 [<15|<15]<15] 22 | 33 | 50 [ 51 [ 40 | 26 [<15]<15] 21 | 26 | 37
9 627 174 [ 5150 | 41 | 27 [<15|<15[<15| 23 | 35 [ 55 | 57 | 45 | 33 [<15|<15] 24 | 29 | 43
12 836 232 [ 5750 [ 41|27 <15]<15[ 15 23|37 [65 61493416 [<15[25]32] 47
3 329 91 |46 [ 37 |28 |17 [<15[<15] 16 | 25 [ 28 | 51 | 40 | 34 | 23 [<15[<15] 21 | 31 | 33
200 6 658 183 [ 54 [ 51 [ 40 | 27 [<15|<15][ 19 | 26 [ 37 [ 57 [ 54 [ 45 [ 32 | 17 [<15] 27 | 36 | 42
9 987 274 |58 | 52 [ 42| 27 [<15]<15[ 19 [ 27 | 39 [ 62 [ 60 | 50 | 39 [ 22 [<15] 30 | 39 | 47
12 1316 366 | 64 | 53|46 [ 3316 [<15] 21 [27 |42 72|64 5440 24 [<15]31 [ 42] 52
3 418 116 [ 48 [ 39 [ 30 | 20 [<15]<15[ 18 | 26 [ 30 [ 52 [ 42 [ 36 | 26 [<15|<15[ 23 | 32 [ 35
995 6 836 232 |56 | 53 [ 42 [ 30 [<15]<15] 21 [ 26 | 39 [ 58 [ 56 | 47 | 35 [ 20 [<15] 29 | 37 | 44
9 1253 348 |60 | 54 | 44 [ 30 [<15[<15] 21 [ 27 [ 41|63 |62 52 [ 42|25 [ 17 [32 [ 40| 49
12 1671 464 |66 |55 48|36 [ 19 [<15/ 23 |28 [ 44|73 66 |56 432718 ]33] 4353
3 517 144 |50 | 41 [ 32 [ 23 [<15]<15] 20 [ 28 | 32 | 54 [ 44 [ 38 | 29 | 16 [<15] 25 | 34 | 37
250 6 1034 287 |58 | 55|44 |33 [ 17 [<15[ 23 [ 29| 41|60 |58 |49 |38 [ 23|17 [31]39]46
9 1552 431 [ 6256 |46 |33 | 17 [<15| 23 [ 30 [ 43 |65 |64 | 54 | 45 | 28 | 21 | 34 | 42 | 51
12 2069 | 575 |68 57 50|39 22 |<15[ 2530 477568584630 22]35]45]55
3 651 181 |51 |43 [ 35| 25 [<15|<15] 22 [ 28 |33 | 55 | 46 | 51 | 31 | 18 [<15] 27 | 36 | 39
280 6 1301 361 |59 [ 57 |47 |35 [ 19 [<15] 25 [ 31 [44 |61 [ 60|52 [40 [ 2519334148
9 1952 542 |63 58|49 |35 |16 [<15| 25 |31 |45 |66 |66 |57 | 47 |30 | 23 | 36 | 44 | 53
12 2602 723 |69 59534124 152732497670 6148322437 4758
3 825 229 |52 [ 44 [ 37 |28 17 [<15] 25 [ 30 | 35 [ 54 | 51 [ 32 |27 [ 18 | 16 | 23 | 36 | 37
315 6 1651 459 |60 [ 58 |49 |38 23|15 28 |32 |45 |60 55|43 (36|25 22294144
9 2476 688 |64 | 59 | 51 |38 [ 23 [ 16 |28 |33 [ 47 [ 65 |61 |54 |44 312537 [44]50
12 3301 917 |70 160 55|44 |28 [ 19|30 (33507567 [52]43]31]26]39]47]54
3 1050 292 |53 46 [ 3931 |21 [ 16|27 |33 |37 58|49 45|37 [ 26|21 [32]40] 43
455 6 2101 584 |61 60|51 |51 271930334764 |63]56|46]33]27]38]45]52
9 3151 875 [ 65|61 [ 53|41 27 2030 34]|49[6969]|61]|53][38]31][41]48]57
12 4202 | 1167 |71 [ 62|57 [47 [ 322332355279 73] 65][54]40]32]42]51]61
3 1336 371 |54 | 47 |40 | 33 [ 23 [18 |29 [ 3539 [ 61 |50 | 46 | 39 | 28 | 23 | 34 | 42 | 45
400 6 2672 742 |62 |61 5243 |29 [ 213236 |48 |67 6457 |48[35[29]40] 4753
9 4009 | 1114 [62 |61 [ 524329 213236507270 6255 40]33]43]50]69
12 5345 | 1485 |66 |62 |54 | 43 [ 29 |22 [ 32|37 |53 [82]74]66)56]42]34]44]53]63
3 2094 582 | 72 | 63 | 58 | 49 | 34 | 25 [ 34 | 37 | 43 [ 61 [ 53 | 50 | 44 | 35 | 31 [ 39 | 45 | 49
500 6 4188 | 1163 [ 56 | 50 | 44 | 38 [ 30 [ 26 [ 34 [ 38 |52 [ 67 | 67 | 61 |53 [ 42 | 37 [ 45 | 50 | 57
9 6282 | 1745 |64 |64 | 56 | 48 [ 36 | 29 [ 37 | 38 |53 | 72 | 73 | 66 | 60 | 47 | 41 | 48 [ 53 | 63
12 8377 | 2327 |68 [ 6558 |48 (36|30 37 |39 |57 (8277 |70]61[49]42]49[56]66
3 3333 926 |74 |66 |62 |54 |41 33394047 6556544841 |37 44]48]53
630 6 6666 | 1852 | 60 | 53 | 48 | 42 [ 36 [ 32 [ 39 | 41 |56 | 71 [ 70 | 65 | 57 | 48 [ 43 | 50 | 53 | 61
9 9999 | 2778 |72 |68 |62 |52 |42 |36 |42 |43 |57 [76 |76 [ 70 | 64 | 53 | 47 [ 53 | 56 | 66
12 13332 | 3703 | 78 [ 69 [ 66 | 58 | 47 [ 39 [ 44 [ 43| 61|86 [ 80| 74 | 65|55 4854|5970
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ICHA KO

Volumetric Flow Controller Model VRA

Flow generated noise VRA-R with duct silencer L= 950
Pressure loss 500 Pa and 1000 Pa

NW Vg v Ap, =500 Pa Ap,=1000 Pa
Ly, [dB/OKi] = L, [dB/Oki] =
(mis) | (m¥h) | [Us] g§§§§§§_§§3§§§§§§_§§
3 80 22 | 36|36 24 [<15]<15[<15|<15] 20 | 23 [ 53 | 43 [ 29 | 16 |[<15|<15] 16 | 29 | 32
100 6 160 44 |40 [ 49|35 20 [<15[<15]<15] 25 | 34 | 57 | 49 | 38 | 24 [<15]<15] 22 | 36 | 39
9 239 66 | 48 [ 57 | 43 | 25 [<15[<15] 17 | 29 [ 42| 64 [ 57 | 45 | 29 [<15[<15] 25 | 38 | 44
12 319 89 |51 594427 <15[<15] 2031|4468 |58][48 34181729 42] 47
3 126 35 |45 [ 3928 |15 [<15|<15]<15] 23 [ 27 [ 56 | 46 | 33 | 21 [<15]<15]| 20 | 32 | 35
195 6 252 70 |49 |52 3925 [<15[<15[17 [ 28 | 37|60 | 52| 42 | 29 [<15[<15] 26 | 39 | 42
9 379 105 |57 |60 | 47 |30 [<15|<15[ 21 |32 |45 |67 [ 60 [ 49 |34 |16 |16 [ 29 | 41 | 48
12 505 140 |60 | 62 [ 48 [ 32 [<i5[<15] 24 [34 47|71 [ 635239 [20]19[33]45]51
3 209 58 | 51|42 ]33] 22 [<15[<15] 1930 |33 [ 58|49 ]38 |28 16 |<15] 28 | 37 | 40
160 6 418 116 |55 |55 | 44 [ 32 |16 |<15] 25 [ 35 |42 | 62 | 55 | 47 | 36 | 22 [<15] 34 | 44 | 46
9 627 174 |63 6352 [37 [20|<15[29 |39 (49|69 |63 |54]41 2720 [37]46]51
12 836 232 |66 | 6553|3922 |<15[32 415173 66|57 4631 ]23]41]50]55
3 329 91 |57 [ 4538 |28 [ 16 [<15] 25 | 34 [ 37 | 61 [ 52 | 43 [ 34 [ 24 [ 17 | 34 | 42 | 44
200 6 658 183 | 6158 |49 |38 |24 |17 [ 313946 6548524230 23]40]49]51
9 987 274 |69 |66 |57 |43 |28 [ 1935 43|53 |72 [ 66|59 |47 [35] 29435156
12 1316 366 | 726858 4530|2138 46|55]76]69]62]52]39]32]47]55]59
3 418 116 [ 58 |47 [ 40 [ 31 [ 19 [<15[ 27 |36 [39 |62 54 [ 45 [37 [ 27 [ 21 [ 26 | 44 | 46
995 6 836 232 [62 60 [ 51 |41 |27 [21[ 3341|4866 [ 6054|4533 [27[42]51]53
9 1253 348 |70 |68 |59 |46 |31 [ 23|37 |45 55|73 | 68|64 |50]38|33]45]53]58
12 1671 464 |73 [ 70 60 |48 3325 40 [ 47|57 77716455 42]36]49]57]61
3 517 144 |60 | 49 | 42 [ 34 |22 |17 [ 29[ 38 | 41| 63 [ 56 | 47 | 40 | 30 | 25 [ 38 | 46 | 48
250 6 1034 287 |64 |62 53|44 30| 25[ 3543|5067 62]56]48[36]31][44]53]55
9 1552 431 [72[70 61 |49 [34 [ 2739 47 57|74 70|63 53| 41[37 |47 [55]60
12 2069 575 |75 72162513629 42]49|59] 78] 7366 [58]45]40]51[59]64
3 651 181 | 61|51 453624 | 19|31 [40 |43 |64 |58 50 |42 |32 ]27[40] 4850
280 6 1301 361 | 65| 64|56 |46 322737 |45[52]68]64]59[50][38]33]46]55]57
9 1952 542 |73 | 72|64 |51 36|29 |41 |49 59|75 72[65][55]43[39]49]57]62
12 2602 723 |76 |74 [ 65 [ 53 |38 [ 31 [44 |51 |61 |79 7568 |60 4742536165
3 825 229 |63 |52 |57 |39 28|23 34 |42|45[65]59 524536314350 |52
315 6 1651 459 |67 [ 5247|3928 2334 |42 |54]69]65]61[53]42]37]49]57]59
9 2476 688 | 75 | 73 |66 | 54 | 40 [ 33 [ 44 | 51 [ 61|76 [ 73 | 68 [ 58 | 47 | 43 | 52 | 59 | 64
12 3301 917 |78 7567 [ 56 |42 35|27 [ 53|63 ] 80| 76716351 |46]56|63]68
3 1050 292 |64 [ 54 |49 |42 |32 [ 27 [ 36|44 |48 | 66 | 61 | 54 | 48 | 40 | 35 | 45 | 52 | 54
455 6 2101 584 |68 |67 |60 |52 40|35 424956 ]70|67[63]56]46] 4151 ]59]62
9 3151 875 |76 |75 [ 68 |57 [ 44 |37 [ 46 |53 |63 |77 7570 |61 [ 51|47 [54 6166
12 4202 | 1167 | 79[ 77 [ 69 [ 59 [ 46 [ 39 |49 [ 55 [65]81 [ 78 [ 73] 66 55[50[58][65]70
3 1336 371 |56 | 55 | 50 | 44 | 34 | 29 | 38 | 46 | 49 | 67 | 62 [ 55 | 50 | 42 | 37 | 47 | 54 | 56
400 6 2672 742 |70 |68 | 61 |54 |42 37 [44 |51 |58 |71 68|64 |58 48] 43[53]61]63
9 4009 | 1114 [78 |76 [ 69 |59 | 46 [ 39 |48 |55 |65 [ 78 [ 76 | 71 | 63 [ 53 | 49 [ 56 | 64 | 68
12 5345 | 1485 [ 81|78 [ 70 |61 [ 48| 4151|5766 [82]79]74]68[57|52][60]68]72
3 2094 582 |67 | 58 | 54 | 49 | 41 [ 37 [ 43 |49 | 53 | 69 [ 65 | 59 | 55 | 49 | 45 | 52 | 57 | 60
500 6 4188 | 1163 | 71 |71 [ 65 [ 59 [ 49 | 45 [ 49 |54 |62 [ 73 [ 71 [ 68 | 63 [ 55 | 51 [ 58 | 64 | 67
9 6282 | 1745 | 79|79 |73 |64 |53 |47 |53 |58 |68 |80 | 79 | 75 | 68 | 60 | 57 | 61 | 66 | 72
12 8377 | 2327 | 8281|7466 5549|5660 70 84|82 [78[73]64][60][65][70]76
3 3333 926 |71 ] 6158|5347 4348|5257 ]73]68][63]59]55]|51]57]60]64
630 6 6666 | 1852 | 75 |74 | 69 | 63 | 55 | 51 | 54 |57 |66 |77 |74 |72 [ 67 |61 |57 | 63 |67 | 71
9 9999 | 2778 |83 |82 |77 |68 |59 53|58 |61 72|84 8279|7266 63][66]69]76
12 13332 | 3703 |86 [ 84 [ 78 [ 70 | 61 [ 55 |61 [ 63| 74|88 85 82|77 [ 706670 73] 80
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ICHA KO

Volumetric Flow Controller Model VRA

Flow generated noise VRA-R with duct silencer L= 1450
Pressure loss 125 Pa and 250 Pa

NW Vg v Ap,=125Pa Ap,=250Pa
L, [dB/Oki] = L, [dB/Okt] =z
(mis) | (mm) | sl |8 |8 |8 |8 |8 g 8|38 SR (B[S |8 s 8|5
3 80 22 25 | 18 [<15|<15| <15 <15 |<15 (<15 7 [ 29 | 21 [<15|<15|<15|<15|<15|<15| 8
100 6 160 44 33 | 32 [<15|<15|<15|<15|<15|<15| 16 | 35 | 35 [<15|<15|<15|<15|<15|<15] 19
9 239 66 37 | 33 |<15|<15|<15|<15|<15|<15| 18 | 40 | 41 | 15 | <15|<15|<15|<15|<15| 25
12 319 89 43 | 34 | <15|<15|<15|<15|<15|<15] 20 | 50 | 45 | 19 |<15|<15|<15|<15| <15 30
3 126 35 33 | 22 [<15|<15|<15|<15|<15|<15| 13 | 38 | 25 |<15|<15|<15|<15|<15|<15] 16
125 6 252 70 41 | 36 |<15(<15|<15|<15|<15| <15 21 | 44 | 39 | 17 |<15|<15|<15|<15]| 19 | 36
9 379 105 45 | 37 | <15 (<15 <15 |<15|<15|<15| 23 | 49 | 45 | 22 |<15|<15|<15|<15]| 22 | 30
12 505 140 | 51 | 38 | 18 |<15|<15|<15|<15|<15]| 27 | 59 | 49 | 26 | <15|<15|<15|<15| 21 | 36
3 209 58 37 | 27 |<15|<15|<15(<15|<15| 19| 20 | 42 | 30 | 17 | <15|<15|<15|<15| 19 | 22
160 6 418 116 45 | 41 | 23 |<15|<15|<15|<15| 20 | 27 | 48 | 44 | 28 | <15 |<15|<15| 17 | 24 | 30
9 627 174 49 | 42 | 25 [<15|<15|<15|<15| 21 | 28 | 53 | 50 | 33 |<15|<15|<15| 20 | 27 | 35
12 836 232 55 | 43 | 29 |<15|<15|<15|<15| 21 | 32 | 63 | 54 | 37 | 15 |<15|<15| 21 | 30 | 41
3 329 91 44 | 32 | 17 | <15 |<15|<15(<15| 22 | 24 | 49 | 35 | 23 |<15|<15|<15| 15 | 28 | 29
200 6 658 183 52 | 46 | 29 | <15|<15(<15|<15| 23 | 32 | 55 | 49 | 34 |<15|<15|<15]| 21 | 33 | 37
9 987 274 56 | 47 | 31 |<15|<15|<15|<15| 24 | 34 [ 60 | 55 | 39 | 21 |<15|<15| 24 | 36 | M
12 1316 366 62 | 48 | 35 | 15 |<15|<15| 15|24 | 38 | 70 | 59 | 43 | 22 |<15|<15| 25 | 39 | 47
3 418 116 46 | 34 | 20 [<15|<15|<15|<15| 23 | 25 | 50 | 37 | 26 |<15|<15|<15| 18 | 29 | 30
925 6 836 232 | 54 | 48 | 32 |<15|<15|<15| 16 | 23 | 34 [ 56 | 51 | 37 | 19 |<15|<15| 24 | 34 | 38
9 1253 348 58 | 49 | 34 |<15|<15(<15| 16 | 24 | 36 | 61 | 57 | 42 | 26 |<15|<15| 27 | 37 | 43
12 1671 464 64 | 50 | 38 | 20 |<15|<15| 18 | 25 | 40 | 71 | 61 | 46 | 27 |<15|<15| 28 | 40 | 49
3 517 144 149 | 36 | 23 |<15|<15|<15| 15| 25| 28 | 53 | 39 | 29 |<15|<15|<15| 20 | 31 | 33
250 6 1034 287 |57 |50 | 35| 17 |<15|<15| 18 | 26 | 36 | 59 | 53 | 40 | 22 |<15|<15| 26 | 36 | 41
9 1552 431 61 | 51 | 37 | 17 |<15|<15| 18 | 27 [ 38 [ 64 | 59 | 45 | 29 |<15|<15| 29 | 39 | 45
12 2069 s 67 | 52 | 41 | 23 |<15|<15| 20 | 27 | 43 | 74 | 63 | 49| 30 | 15 |<15| 30 | 42 | 51
3 651 181 50 | 38 | 26 |<15|<15|<15| 19 | 26 | 29 | 54 | 41 | 32 | 17 |<15|<15| 24 | 34 | 35
280 6 1301 361 58 | 52 | 38 | 21 |<15|<«15| 22 | 29 [ 38 [ 60 | 55 | 43 | 26 |<15| 16 | 30 | 39 | 43
9 1952 542 | 62 |53 |40 | 21 |<15|<15| 22 | 29|40 |65 |61 |48 |33 |18 |20 | 33 | 42 | 48
12 2602 723 68 | 54 | 44 | 27 |<15|<15| 24 |30 |44 |75 | 65 | 52 | 34| 20 | 21 | 34 | 45| 53
3 825 229 52 1 40 | 29 |<15|<15(<15| 21 | 28 | 31 | 54 | 37 | 24 | <15|<15|<15| 19 | 34 | 35
315 6 1651 459 60 | 54 | 41 | 24 |<15|<15| 24 | 30 |40 [ 60 | 51 | 35|22 |<15|19 |25 |39 | M
9 2476 688 |64 | 55|43 |24 |<15|<15| 24 | 31|42 |65 |57 |46 |30 |19 |22 | 33 | 42 | 46
12 3301 917 | 70 | 56 | 47 | 30 | 16 | 16 | 26 | 31 | 46 | 75 | 61 | 44 | 29 | 19 | 23 | 35 | 45 | 51
3 1050 292 53 |42 | 31 | 18 |<15|<15| 23 | 31 | 34 [ 58 | 45 | 37 | 24 |<«15| 18 | 28 | 38 | 39
355 6 2101 584 61 | 56 | 43|28 |15 |16 | 26 | 31 |42 | 64 | 59 |48 |33 |21 |24 | 34 | 43 | 47
9 3151 875 |65 |57 |45|28 |15 |17 |26 |32 |44 |69 |65 |53 |40 |26 | 28 | 37 | 46 | 52
12 4202 1167 | 71 |58 | 49|34 |20 |20 | 28 | 33 |48 | 79 | 69 | 57 | 41 | 28 | 29 | 38 | 49 | 57
3 1336 371 54 | 44 | 34| 22 |<15| 16 | 26 | 33 | 36 | 61 | 47 | 40 | 28 | 18 | 21 | 31 | 40 | 42
400 6 2672 742 62 |58 |46 | 32 |19 |19 |29 | 34 |44 |67 | 61 |51 |37 |25 |27 |38 | 45| 50
9 4009 1114 | 66 | 59 | 48 | 32 | 19 |20 | 29 | 35|46 | 72 | 67 | 56 | 44 | 30 | 31 | 40 | 48 | 54
12 5345 1485 | 72 | 60 | 52 | 38 | 24 | 23 |31 | 35|50 |82 |71 |60 |45 |32 |32 |41 | 51| 60
3 2094 582 | 56 |47 | 39| 30| 23|23 |33|36|40 (61|50 |45 | 36|28 |28 |38 |43 | 46
500 6 4188 1163 | 64 | 61 | 51 | 40 | 29 | 26 | 36 | 36 | 48 | 67 | 64 | 56 | 45 | 35 | 34 | 44 | 48 | 54
9 6282 1745 | 68 |62 | 53 |40 |29 | 27 |36 |37 |50 |72 |70 |61 |52 |40 |38 |47 | 51| 58
12 8377 2327 | 74 | 63 | 57 | 46 | 34 | 30 | 38 | 38 | 53 | 82 | 74 | 65 | 53 | 42 | 39 | 48 | 54 | 62
3 3333 926 |59 |52 |44 |34 |29 |30|36 |41 |44 |64 |55 |50|40 |34 |35| 41| 48|50
630 6 6666 1852 | 67 | 66 | 46 | 44 | 35 | 33 [ 39 | 42 |53 |70 | 69 | 61 | 49 | 41 | 41 | 47 | 53 | 58
9 9999 2778 | 71 | 67 | 58 | 44 | 35|34 |39 |43 |57 |75 |75 |66 |56 |46 | 45| 50 | 56 | 63
12 13332 3703 | 77 | 68 | 62 | 50 | 40 | 37 | 41 | 43 | 58 | 85 | 79 | 70 | 57 | 48 | 46 | 51 | 59 | 67
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ICHA KO

Volumetric Flow Controller Model VRA

Flow generated noise VRA-R with duct silencer L= 1450
Pressure loss 500 Pa and 1000 Pa

NW Vg v Ap, =500 Pa Ap,=1000 Pa
Ly [dB/Okt] = Ly [dB/Okt] =
(mis) | (mm) | s |8 |8 8|8 |8 |8 g | 8|38 SIR|B |8 |8 8|85
3 80 22 33|26 |<15|<15{<15|<15|<15|<15] 15 | 50 | 33 | <15|<15|<15|<15|<15| 22 | 26
100 6 160 44 37 |39 |<15|<15|<15|<15|<15| 18 | 24 | 54 | 39 | 17 |<15|<15|<15|<15| 29 | 32
9 239 66 45 | 47 | 22 | <15 |<15|<15|<15| 22 | 31 | 61 | 47 | 24 | 15 |<15|<15|<15]| 31 | 37
12 319 89 48 | 49 | 23 |<15|<15|<15|<15| 24 [ 33 | 65 |48 |27 |20 |18 |17 |17 | 35 | 41
3 126 35 42 | 30 |<15|<15|<15|<15|<15| 17 [ 20| 53 | 37 | 15 |<15|<15|<15|<15| 26 | 30
125 6 252 70 46 | 43 | 21 |<15|<15|<15|<15| 22 [ 28 | 57 | 43 | 24 |<15|<15|<15| 19 | 33 | 35
9 379 105 94 | 51 | 29 |<15|<15|<15|<15| 26 | 36 | 64 | 51 | 31 |17 |16 |16 | 22 | 35 | H
12 505 140 | 57 | 53 | 30 | 15 [<15|<15| 17 | 28 | 38 | 68 | 54 | 34 | 22 | 20 | 19 | 26 | 39 | 44
3 209 58 49 | 35 | 21 |<15|<15|<15| 15 | 28 [ 29| 56 | 42 | 26 |<15|<15|<15| 24 | 35 | 36
160 6 418 116 53 | 48 | 32 | <15|<15|<15]| 21 | 33 | 36 | 60 | 48 | 35 | 17 |<15|<15| 30 | 42 | 43
9 627 174 61 |56 | 40 | 18 |<15|<15| 25 | 37 | 42 | 67 | 56 | 42 | 22 | 18 | 19 | 33 | 44 | 47
12 836 232 64 | 58 | 41 | 20 |<15|<15]| 28 | 39 | 45| 71 |59 |45 |27 |22 |22 | 37 | 48 | 50
3 329 91 55 | 40 | 27 |<15|<15|<15| 19 | 31 [ 33 | 59 | 47 | 32 | 16 |<15|<15| 28 | 39 | 40
200 6 658 183 |59 |53 |38 | 20 |<15|<15| 25 | 36 |40 | 63 | 53 | 41 | 24 | 15 | 18 | 34 | 46 | 47
9 987 274 67 | 61 | 46 | 25 |<15|<15]| 29 | 40 | 47 | 70 | 61 | 48 | 29 | 20 | 24 | 37 | 48 | 51
12 1316 366 70 163 |47 | 27 |15 |16 |32 | 43|50 | 74 | 64 | 51 | 34 | 24 | 27 | 41 | 52 | 54
3 418 116 96 | 42 | 30 | 15 |<15|<15]| 22 | 33| 35|60 |49 |35 |21 |<15]| 15| 31 | 41 | 42
295 6 836 232 | 60 | 55 | 41 | 25 |<15| 15| 28 | 38 |42 | 64 | 55 | 44 | 29 | 17 | 21 | 37 | 48 | 49
9 1253 348 | 68 | 63 |49 |30 |15 |17 |32 |42 |49 |71 |63 |51 |34 (22|27 |40 | 50 | 53
12 1671 464 7116550 |32|17 19|35 |44 |51 ]| 75|66 |54 |39 |26 | 30|44 | 54| 56
3 517 144 159 | 44 | 33 | 18 |<15|<15| 24 | 35|37 |62 |51 |38 |24 | 15| 17 |33 | 43| 44
250 6 1034 287 |63 |57 |44 |28 | 15|17 |30 |40 | 45|66 | 57 | 47 |32 |21 |23 | 39| 50 | 51
9 1552 431 71 65|52 (331919 |34 |44 52|73 |65 |54 |37]|26|29 |42 | 52|55
12 2069 575 74 167 |53 |135|21 |21 |37 46|54 |77 |68 |57 |42 |30 | 32| 46| 56 | 58
3 651 181 60 | 46 | 36 | 22 |<15| 16 | 28 | 38 | 40 | 63 | 53 | 41 | 28 | 20 | 24 | 37 | 46 | 47
280 6 1301 361 64 |59 |47 | 32|20 |24 |34 |43 47|67 |59 |50|36|26|30| 43|53 |54
9 1952 542 72 | 67 |55 |37 |24 |26 |38 |47 |54 | 74|67 |45 |41 |31 |36 |46 | 55 | 57
12 2602 723 75169 |56 | 39|26 |28 |41 |49|56)]78|70|59 |46 |35|39|50]| 59| 61
3 825 229 | 63 |48 |39 |25 |16 |20 | 30 | 40 | 42 | 65 | 55 | 44 | 31 | 24 | 28 | 39 | 48 | 49
315 6 1651 459 67|61 |50 |35|24|28|36|45|49]69 |61 |53|39|30]|34|45]|55]| 56
9 2476 688 | 75|69 |58 |40 |28 |30 |40 | 49|56 ] 76|69 |60 |44 | 35|40 | 48 | 57 | 60
12 3301 917 | 78 | 71 |59 |42 |30 | 32|43 |51 |58]80|72|63|49|39|43|52]|61]63
3 1050 292 64 |50 |41 129 | 20|24 |32 |42 |44 |66 | 57 | 46 | 35| 28 | 32 | 41 | 50 | 51
355 6 2101 584 | 68 | 63 |52 |39 |28 |32|38 |47 |51 |70 |63 |55|43 |34 |38 |47 | 57|58
9 3151 875 |76 | 71 |60 |44 |32 |34 |42 |51 |58 |77 |71 |62|48 |39 |44 |50 | 59 | 62
12 4202 1167 | 79 | 73 | 61 |46 | 34 | 36 [ 45 | 53 [ 60 | 81 | 74 | 65 | 53 | 43 | 47 | 54 | 63 | 65
3 1336 371 56 | 52 | 44 | 33 | 24 | 27 | 35|44 | 45|67 | 59|49 |39 |32 |35 44| 52| 53
400 6 2672 742 70 | 65 | 55 |43 |32 |35 |41 |49 | 54|71 |65|58 |47 |38 |41 |50 ]| 59|60
9 4009 1114 | 78 | 73 | 63 | 48 | 36 | 37 | 45 | 53 | 60 | 78 | 73 | 65 | 52 | 43 | 47 | 53 | 62 | 64
12 5345 1485 | 81 | 75|64 |50 | 38 | 39|48 | 55|62 |82 | 76|68 |57 |47 |50 | 57 | 66 | 68
3 2094 582 | 67 | 55 | 49 | 41 |34 |34 |42 | 47|50 | 69 | 62 | 54 | 47 | 42 | 42 | 51 | 55 | &7
500 6 4188 1163 | 71 | 76 | 68 | 56 | 46 | 44 | 52 | 56 | 58 | 73 | 68 | 63 | 55 | 48 | 48 | 57 | 62 | 64
9 6282 1745 | 79 | 76 | 68 | 56 | 46 | 44 | 52 | 56 | 64 | 80 | 76 | 70 | 60 | 53 | 54 | 60 | 64 | 68
12 8377 2327 | 82| 78 |68 |58 |48 | 46 |55 |58 |66 |84 |79 |73 |65 |57 |57 |64]68)|72
3 3333 926 | 70 | 60 | 54 | 45 | 40 | 51 | 45 |52 | 65 | 72 | 67 | 59 | 51 | 48 | 49 | 54 | 60 | 62
630 6 6666 1852 | 74 | 73 | 65 |55 |48 |49 |51 |57 |63 ]| 76| 73|68 |59 |54 |55 |60 | 67|69
9 9999 2778 |82 |81 | 73|60 |52 |5 |55 |61|[69]83|81|75|64/|59|61]|63|69]|73
12 13332 3703 | 85|83 | 74|62 |54 |53 |58 |63|71]|87|84|78|69|63|64]|67|73]|77
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ICHA KO

Volumetric Flow Controller Model VRA

Flow generated noise VRA-R with duct silencer L= 1950
Pressure loss 125 Pa and 250 Pa

NW Vg v Ap,=125Pa Ap,=250Pa
Ly [dB/Okt] = Ly [dB/Okt] =z
(mis) | (mm) | sl |8 |8 |8 |8 |8 g 8|38 SR (B[S |8 s 8| %
3 80 22 24 |<15(<15|<15|<15[<15|<15 (<15 1 | 28 |<15|<15|<15|<15|<15|<15|<15| 4
100 6 160 44 32 | 24 [<15|<15|<15|<15|<15|<15| 10 | 34 | 27 |<15|<15|<15|<15|<15|<15] 13
9 239 66 36 | 25 [<15|<15|<15|<15|<15|<15| 12 | 39 | 33 [<15|<15|<15|<15|<15|<15] 18
12 319 89 42 | 26 |<15|<15|<15|<15|<15 (<15 | 17 | 49 | 37 | <15|<15|<15|<15|<15| <15 25
3 126 35 32 | 16 [<15|<15|<15|<15|<15|<15| 8 | 37 | 19 [<15|<15|<15|<15|<15|<15] 25
125 6 252 70 40 | 30 | <15 (<15 <15 |<15|<15|<15| 17 | 43 | 33 |<15|<15|<15|<15|<15|<15| 32
9 379 105 44 | 31 |<15|<15|<15|<15|<15|<15| 20 | 48 | 39 |<15|<15|<15|<15|<15| <15 37
12 505 140 50 | 32 | <15 |<15|<15|<15|<15|<15| 24 | 58 | 43 | 15 |<15|<15|<15|<15|<15| 44
3 209 58 35 | 21 [ <15 (<15 |<«15|<15|<15|<15| 14 | 40 | 24 |<15|<15|<15|<15|<15|<15] 16
160 6 418 116 43 | 35 |<15|<15| <15 (<15 (<15 (<15 21 | 46 | 38 | 19 | <15 |<15|<15|<15| 17 | 26
9 627 174 47 | 36 | 16 |<15|<15|<15|<15 (<15 24 | 51 | 44 | 24 | <15|<15|<15|<15| 20 | 30
12 836 232 53 | 37 | 20 |<15|<15|<15|<15|<15]| 28 | 61 | 48 | 28 | <15|<15|<15|<15| 23 | 37
3 329 91 42 | 27 |<15|<15|<15|<15|<15| 17 [ 20 | 47 | 30 | 15 | <15 |<15|<15|<15| 23 | 26
200 6 658 183 50 | 41 | 21 |<15|<15|<15|<15| 18 | 28 | 53 | 44 | 26 |<15|<15|<15|<15| 28 | 32
9 987 274 54 | 42 | 23 |<15|<15|<15|<15| 19 | 30 | 58 | 50 | 31 |<15|<15|<15| 15 | 31 | 37
12 1316 366 60 | 43 | 27 |<15|<15|<15|<15]| 19| 35 | 68 | 54 | 35 |<15|<15|<15| 16 | 34 | 44
3 418 116 44 1 30 |<15|<15|<15|<15|<15| 18 [ 21 | 48 | 33 | 18 |<15|<15|<15|<15| 24 | 26
295 6 836 232 52 | 44 | 24 | <15|<15|<15|<15| 18 | 30 | 54 | 47 | 29 |<15|<15|<15| 15 | 29 | 34
9 1253 348 56 | 45 | 26 |<15|<15|<15|<15| 19| 32 [ 59 | 53 | 34 |<15|<15|<15| 18 | 32 | 39
12 1671 464 62 | 46 | 30 |<15|<15|<15|<15| 20 | 37 | 69 | 57 | 38 | 15 |<15|<15| 19 | 35 | 45
3 517 144 47 | 32 | 16 |<15|<15|<15|<15| 21 [ 24 | 51 | 35 | 22 | <15 |<15|<15|<15| 27 | 29
250 6 1034 287 55 | 46 | 28 |<15|<15|<«15|<«15| 22 | 33 | 57 | 49 | 33 |<15|<«15|<«15| 18 | 32 | 37
9 1552 431 59 | 47 | 30 |<15|<15|<15|<15| 23 | 35 | 62 | 55 | 38 | 17 |<15|<15| 21 | 35 | 42
12 2069 575 65 | 48 | 34 |<15|<15|<15|<15| 23 | 40 | 72 | 59 | 42 | 18 |<15|<15| 22 | 38 | 48
3 651 181 48 | 34 | 20 |<15|<15|<15|<15| 22 | 26 | 52 | 37 | 26 | <15 |<15|<15| 17 | 30 | 31
280 6 1301 361 56 | 48 | 32 |<15|<15|<15| 15 | 25 | 35 | 58 | 51 | 37 | 16 |<15|<15| 23 | 35 | 39
9 1952 542 60 | 49 | 34 |<15|<15|<15| 15 | 25 | 37 | 63 | 57 | 42 | 23 |<15|<15| 26 | 38 | 44
12 2602 723 66 | 50 | 38 | 17 |<15|<15| 17 | 26 | 41 | 73 | 61 | 46 | 24 |<15| 15 | 27 | 41 | 50
3 825 229 50 | 36 | 23 |<15|<15|<15|<15| 25 | 28 | 52 | 33 | 18 |<15|<15|<15|<15| 31 | 32
315 6 1651 459 58 | 50 | 35 | 16 |<15|<15| 17 | 27 | 37 | 58 | 47 | 29 |<15|<15|<15| 18 | 36 | 38
9 2476 688 62 | 51 | 37 | 16 |<15|<15| 17 | 28 | 39 | 63 | 53 | 40 | 22 |<15| 17 | 26 | 39 | 42
12 3301 917 68 | 52 | 41 | 22 |<15|<15| 19 | 28 | 43 | 73 | 57 | 38 | 21 |«15]| 18 | 28 | 42 | 49
3 1050 292 51 [ 39 | 26 |<15|<15|<15| 17 | 28 | 30 | 56 | 42 | 32 | 15 |<15|<15| 22 | 35 | 36
355 6 2101 584 59 | 53 | 38 | 19 |<15|<15| 20 | 28 | 39 | 62 | 56 | 43 | 24 |<15| 17 | 28 | 40 | 44
9 3151 875 63 | 54 | 40 | 19 |<15|<15| 20 | 29 | 41 | 67 | 62 | 48 | 31 |<«15]| 21 | 31 | 43 | 49
12 4202 1167 | 69 | 55 | 44 | 25 |<15|<15| 22 | 30 | 45 | 77 | 66 | 52 | 32 | 16 | 22 | 32 | 46 | 54
3 1336 371 52 | 41 | 29 |<15|<15|<«15| 20 | 30 | 32 [ 59 | 44 | 35| 20 |«15| 17 | 25 | 37 | 39
400 6 2672 742 60 | 55 | 41 | 24 |<15| 15| 23 | 31 |41 |65 |58 | 46 | 29 | 15| 23 | 31 | 42 | 46
9 4009 1114 | 64 | 56 | 43 | 24 |<15| 16 |23 |32 |43 | 70 | 64 | 51 | 36 | 20 | 27 | 34 | 45 | 51
12 5345 1485 | 70 | 57 | 47 | 30 |<15| 19 | 25| 32 | 46 | 80 | 68 | 55 | 37 | 22 | 28 | 35 | 48 | 57
3 2094 582 54 | 45 | 35|24 | 15|20 | 28 | 35 | 37 (59 |48 |41 | 30|20 |25 |33 |42 | 43
500 6 4188 1163 | 62 |59 |47 |34 |21 |23 |31 | 35|45 |65 |62 |52 |39 |27 |31]|39] 47|51
9 6282 1745 | 66 |60 |49 |34 |21 |24 |31 |36 |47 |70 |68 |57 |46 |32|35|42 |50 55
12 8377 2327 |72 | 61 |53 |40 |26 |27 |33 |37 |50 |80 |72 |61|47|34|36|43 | 53] 60
3 3333 926 57 |50 | 41|31 25|27 |33 |39|42 |62 |53 |47 |37|30|32|38|46]| 48
630 6 6666 1852 | 65 |64 |53 |41 | 31| 30|36 |40 |50 |68 |67 |58 |46 | 37|38 |44 | 51| 56
9 9999 2778 | 69 | 65 | 55 | 41 | 31 |31 |36 |41 |52 |73 |73 |67 |56 |45 |45 |47 | 54 | 61
12 13332 3703 | 75|66 | 59 |47 | 36|34 |38 |41 |55 |83 |77 |67 |54 |44 |43 | 48 | 57 | 65
08/13 - 25 Version: 01.06.2016

Construction subject to change. No return possible!




ICHA KO

Volumetric Flow Controller Model VRA

Flow generated noise VRA-R with duct silencer L= 1950
Pressure loss 500 Pa and 1000 Pa

NW Vg v Ap, =500 Pa Ap,=1000 Pa
Ly [dB/Okt] = L, [dB/Okt] =z
(mis) | (mm) | s |8 |8 8|8 |8 |8 g | 8|38 SIR|B |8 |8 8|85
3 80 22 32 | 18 [<15|<15|<15|<15|<15|<15| 9 | 49 | 25 |<15|<15|<15|<15|<15|<15] 23
100 6 160 44 36 | 31 [<15|<15|<15|<15|<15|<15| 17 | 53 | 31 [<15|<15|<15|<15|<15| 19 | 28
9 239 66 44 1 39 | 16 |<15|<15|<15|<15 (<15 24 | 60 | 39 | 18 | 15 |<15|<15|<15| 21 | 34
12 319 89 47 | 41 | 17 | <15|<15|<15|<15|<15| 27 | 64 | 40 | 21 | 20 | 18 | 27 |<15| 25 | 38
3 126 35 32 | 18 [<15|<15|<15|<15|<15|<15| 9 | 49 | 25 | <15|<15|<15|<15|<15|<15] 23
125 6 252 70 36 | 31 |<15|<15|<15|<15|<15|<15| 17 | 53 | 31 |<15|<15|<15|<15|<15| 19 | 28
9 379 105 44 | 39 | 16 |<15|<15|<15|<15|<15[ 24 1 60 | 39 | 18 | 15 |<15|<15|<15| 21 | 34
12 505 140 | 47 | 41 | 17 |<15|<15|<15|<15|<15| 27 | 64 | 40 | 21 | 20 | 18 | 27 | <15| 25 | 38
3 209 58 47 | 29 |<15|<15|<15|<15|<15| 21 [ 24 | 54 | 36 | 17 | <15|<15|<15|<15| 28 | 31
160 6 418 116 51 | 42 | 23 |<15|<15|<15|<15| 26 | 30 | 58 | 42 | 26 |<15|<15|<15| 19 | 35 | 37
9 627 174 59 | 50 | 31 | 15 |<15|<15|<15| 30 | 37 | 65 |50 | 33 |19 | 18 | 18 | 22 | 37 | 42
12 836 232 62 | 52 | 32 | 17 |<15|<15| 17 | 32 | 39|69 | 53 |36 | 24 |22 |21 | 26 | 41 | 45
3 329 91 53 | 35 | 19 |<15|«15|<15|<15| 26 | 29 | 57 | 42 | 24 |<15|<15|<15| 19 | 34 | 36
200 6 658 183 57 | 48 | 30 |<15|<15|<15| 16 | 31 | 36 | 61 | 48 | 33 | 16 | 15 |<15| 25 | 41 | 42
9 987 274 65 | 56 | 38 | 17 |<15|<15| 20 | 35 | 43 | 68 | 56 | 40 | 21 | 20 | 20 | 28 | 43 | 46
12 1316 366 68 | 58 [ 39 | 19 | 15 |<15]| 23 | 38 | 45| 72 | 59 | 43 | 26 | 24 | 23 | 32 | 47 | 50
3 418 116 54 |1 38 | 22 |<15|<15|<15|<15| 28 | 31 | 58 | 45 | 27 |<15|<15|<15| 22 | 36 | 37
295 6 836 232 58 | 51 | 33 |<15|«15|«15| 19 | 33 | 38 | 62 | 51 | 36 | 17 | 16 | 15 | 28 | 43 | 44
9 1253 348 66 | 59 | 41 | 18 |<15|<15| 23 | 37 | 45|69 | 59 |43 |22 |21 |21 | 31| 45| 48
12 1671 464 69 | 61 |42 |20 | 16 |<15| 26 | 39 |47 | 73 | 62 | 46 | 27 | 25| 24 | 35 | 49 | 52
3 517 144 57 | 40 | 26 |<15|<15|<15| 16 | 31 | 34 | 60 | 47 | 31 |<15|<15|<15| 25 | 39 | 40
250 6 1034 287 61|53 |37 |16 |<15|<15]| 22 | 36 | 41|64 | 53 |40 | 20 | 17 | 17 | 31 | 46 | 46
9 1552 431 69 | 61 |45 |21 |15 |<15| 26 | 40 | 48 | 71 | 61 | 47 | 25 | 22 | 23 | 34 | 48 | 51
12 2069 575 72 | 63 |46 | 23 |17 | 15|29 | 42 | 50| 75 | 64 | 50 | 30 | 26 | 26 | 38 | 52 | 54
3 651 181 58 | 42 | 30 |<15|<15|<15]| 21 | 34 | 36 | 61 | 49 | 35 | 18 |<15| 18 | 30 | 42 | 43
280 6 1301 361 62 | 55 |41 | 22 |«15| 18 | 27 |39 |43 | 65 |55 |44 | 26 | 18 | 24 | 36 | 49 | 49
9 1952 542 70 | 63 |49 |27 |16 |20 | 31 | 43|50 | 72|63 |50 |31 |23|30|39|51]853
12 2602 723 73 |65 (50|29 |18 |22 |34 |45|52| 76|66 |53 |36|27|33|43 | 55|57
3 825 229 61 |44 | 33 |17 |<15| 15| 23 | 37 | 39| 63 | 51 | 38 | 23 |«15| 23 | 32 | 45| 45
315 6 1651 459 65 | 57 | 44 | 27 |«15| 23 | 29 | 42 | 46 | 57 | 57 | 47 | 31 | 19| 29 | 38 | 52 | 52
9 2476 688 73 |65 (52|32 |17 | 25|33 |46 |52 | 74|65 |54 |36|27|35|41 | 54| 56
12 3301 917 76 | 67 |53 |34 19|27 | 36|48 | 55| 78 | 68 | 57 | 41 | 28 | 38 | 45 | 58 | 60
3 1050 292 62 | 47 | 36 | 20 |<15| 17 | 26 | 39 | 41 | 64 | 54 | 41 | 26 | 16 | 25 | 35 | 47 | 48
355 6 2101 584 66 | 60 | 47 | 30 | 16 | 25 | 32 | 44 | 48 | 68 | 60 | 50 | 34 | 22 | 31 | 41 | 54 | 54
9 3151 875 74 | 68 | 55 | 35|20 |27 | 36|48 | 55| 75|68 |57 |39 |27 |37 |44 | 56| 58
12 4202 1167 | 77 | 70 | 56 | 37 | 22 | 29 | 39 | 50 | 57 | 79 | 71 | 60 | 44 | 31 | 40 | 48 | 60 | 62
3 1336 371 54 | 49 | 39 | 25 |<15| 23 | 29 | 41 | 42 | 65 | 56 | 44 | 31 | 22 | 31 | 38 | 49 | 50
400 6 2672 742 68 | 62 | 50 | 35 |22 | 31 | 35|46 |50 |69 | 62 | 53 | 39 | 28 | 37 | 44 | 56 | 56
9 4009 1114 | 76 | 70 | 58 | 40 | 26 | 33 | 39 | 50 | 57 | 76 | 70 | 60 | 44 | 33 | 43 | 47 | 59 | 61
12 5345 1485 | 79 | 72 | 59 | 42 | 28 | 35| 42 | 52|59 |80 |73 |63 |49 | 37|46 | 51 | 63 | 64
3 2094 582 65 |53 (45| 35|26 |31 |37 |46 |48 | 67 | 60 | 50 | 41 | 34 | 39 | 46 | 54 | 55
500 6 4188 1163 | 69 | 66 | 56 | 45 | 34 | 39 | 43 | 51 | 55| 71 | 66 | 59 | 49 | 40 | 45 | 52 | 61 | 62
9 6282 1745 | 77 | 74 | 64 | 50 | 38 | 41 | 47 | 55 | 61 | 78 | 74 | 66 | 54 | 45 | 51 | 55 | 63 | 65
12 8377 2327 | 80 | 76 | 65 | 52 | 40 | 43 | 50 | 57 | 63 | 82 | 77 | 69 | 59 | 49 | 54 | 59 | 67 | 69
3 3333 926 68 | 58 | 51 | 42 | 36 | 38|42 |50 |52 | 70| 65|56 |48 | 44| 46 | 51 | 58 | 60
630 6 6666 1852 | 72 | 71 | 62 | 52 | 44 | 46 | 48 | 55 | 60 | 74 | 71 | 65 | 56 | 50 | 52 | 57 | 65 | 66
9 9999 2778 | 80 |79 |70 |57 |48 |48 |52 |59 |67 |81 |79 |72|61|55|5 |60|67]|70
12 13332 3703 | 83 |81 | 71|59 |50|50|55|61|68|8 |8 |75|66| 9 |61|64|71]T74
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Volumetric Flow Controller Model VRA
Radiated noise VRA-R (round)

with insulated connections on hoth sides with up to 6 m of spiral duct according to DIN 24145
NW AL, [dB/Okt] NW AL, [dB/Okt]
f, (Hz) f, (Hz)
125 250 500 | 1000 | 2000 | 4000 125 250 500 | 1000 | 2000 | 4000
100 18 22 28 38 38 38 100 23 24 24 22 18 15
125 18 19 27 37 37 37 125 19 23 23 19 18 14
160 18 14 26 32 33 33 160 18 20 23 18 16 12
200 14 15 27 32 34 37 200 15 18 21 18 14 11
225 13 16 27 32 35 38 225 14 17 20 18 14 12
250 11 18 28 33 37 40 250 13 16 18 18 14 14
280 11 19 28 33 38 41 280 12 15 18 18 13 14
315 12 20 29 34 40 42 315 11 13 19 19 11 14
(50 mm mineral wool insulation) Lwabst = Lw - ALy [dB]

(sheet thickness 1 mm)

é%————*——:—ﬂ?z"r %—l%g— ---------------- g—‘%

with acoustic cladding
NwW AL, [dB/Okt]

Ty (Hz)
125 250 500 | 1000 | 2000 | 4000
100-315 7 4 4 9 13 15
20 mm mineral wool insulation

With a straight supply and return air flow of 3 m each, the VRA-
R acoustic cladding reduces the radiated noise by 8 dB(A).
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Volumetric Flow Controller Model VRA

Volumetric flow controller model VRA-Q (rectangular design)
Inflow area A (m?)
H B (mm)

(mm) | 201 225 | 252 | 318 | 357 | 400 | 449 | 503 | 565 | 634 | 711 797 | 894 | 1003
201 | 0,04 | 005 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,10 | 0,41 | 0,43 | 0,4 | 0,16 - -
225 | 0,05 | 0,05 | 0,06 | 0,07 | 008 | 0,09 | 0,10 | 0411 | 0,43 | 0,44 | 0,6 | 0,18 - -
252 | 0,05 | 0,06 | 0,06 | 0,08 | 0,09 | O,10 | 0411 | 0413 | 0,14 | 0,46 | 0,48 | 0,20 | 0,23 -
318 | 0,06 | 0,07 | 0,08 | 0,10 | O411 | 013 | 0,14 | 0,16 | 0,48 | 0,20 | 0,23 | 0,25 | 0,28 -
357 | 0,07 | 0,08 | 0,09 | 011 | 0,13 | 0,14 | 0,16 | 0,18 | 0,20 | 0,23 | 0,25 | 0,28 | 0,32 | 0,36
400 | 0,08 | 0,09 | 0,10 | 0,13 | 0,14 | 0,46 | 0,48 | 0,20 | 0,23 | 0,25 | 0,28 | 0,32 | 0,36 | 0,40
449 | 0,09 | 0,10 | 0,11 | 0,14 | 0,16 | 0,48 | 0,02 | 0,23 | 0,25 | 0,29 | 0,32 | 0,36 | 0,40 | 0,45
53 | 010 | 0O11 | 013 | 0,16 | 0,18 | 0,20 | 0,23 | 0,25 | 0,28 | 0,32 | 0,36 | 0,40 | 0,45 | 0,51
565 | 0,11 | 0,13 | 0,14 | 0,18 | 0,20 | 0,23 | 0,25 | 0,28 | 0,32 | 0,36 | 0,40 | 0,45 | 0,51 | 0,57
634 | 013 | 0,14 | 0,16 | 0,20 | 0,23 | 0,25 | 0,29 | 0,32 | 0,36 | 0,40 | 0,54 | 0,51 | 0,57 | 0,64
M1 | 014 | 0,16 | 0,18 | 0,23 | 0,26 | 0,28 | 0,32 | 0,36 | 0,40 | 0,45 | 0,51 | 0,57 | 0,64 | 0,71
797 | 0,16 | 0,18 | 0,20 | 0,25 | 0,29 | 0,32 | 0,36 | 0,40 | 045 | 051 | 0,57 | 0,64 | 0,71 | 0,80

894 - - 0,23 | 0,28 | 0,32 | 0,36 | 0,40 | 045 | 0,51 | 0,57 | 0,64 | 0,71 | 0,80 | 0,90
1003 - - - - 0,36 | 0,40 | 045 | 051 | 057 | 064 | O,71 | 0,80 | 0,90 | 1,01
Flow generated noise (A =1 m?
Vg Ap,=100 Pa Ap, =250 Pa Ap, =500 Pa Ap,=1000 Pa
Ly [dB/Okt] é Ly [dB/Okt] é Ly [dB/Okt] é Ly [dB/Okt] é
:g‘ tn (Hz) 2 tn (Hz) ] fn (Hz) ] tm (Hz) 2
vmcccaczmccagcEMQOQQQEMOQQQQE
JEEEEHEHEEHEHHERHEEHHHEREEHEEEE
3 (62]61|60(59|56|52|63|68|68|67|67|65|63(72(74(74|73|73|71|69|78|81|82|81|81|80|77(86
6 (68|67 |66|65|63|58|70173|73|72|71|69|67(76|78|79|78|77|76|74|82|84|85|84|84|84 82|90
9 (73(73|73|71|69|65|76]79|78|78|76|75|73(82|79|80|81|80|80|78|86|86|88|87|87|86|85]|92
12 (75|74 |74|72|70|67|77|82|81|81|79|78|76(85(85|85|84|84|83|81|89|88|90|89|90|89 88|95
Radiated noise (A =1 m?)
Vg Ap, =100 Pa Ap, =250 Pa Ap, =500 Pa Ap, =1000 Pa
Ly [dB/Okt] é Ly [dB/Okt] é Ly [dB/Oki] é Ly [dB/Oki] é
Q i (H2) 2 i (H2) 2 i (H2) 2 i (H2) 5
vmccccczmcccccEmccccczmccccoz
“R8 888 FT8BERE FVIRBERE T RBEREF
3169 |61(55|48|44|41(58]|75|68|62|56|51|50|65(82|75|68|53|58|53]|72|90|82|77|72|67|60]80
6 (75|67 |61|52|48|44164]80|72|66|59|54|51(69|85|80|73|66|62|57|76]|95|85|79|75|70|66 |83
9 (80(73|67|57|53|49|69]85|75|70|61|58|54(73|86|81|75|67|65|61|77]|96|87|82|76|71|69 |85
1282 |76|69|61|56|52|72|87|77|72|{63|60|58[75(90|83|78|70|66|64]|80]|97|88|84|76|73|71(86

Correction factor

(for flow generated and radiated noise)

A (m2) 0,04 | 0,06 | 0,08 | 0,10 | 0,12 | 0,16 | 0,20 | 0,25 | 0,36 | 0,40 | 0,50 | 0,60 | 0,80 | 1,00
KF (-) -14 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
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Volumetric Flow Controller Model VRA

Acoustic data VRA-Q small height
A-weighted sound power level Ly, [dB(A)]

Flow generated noise

Ap; =200 Pa Ap, = 400 Pa
H | v, B (mm) B (mm)
(mm)((m/s)|140|160|180|201|225|252|318|357 |400|449|503|565(140|160|180|201|225|252|318|357|400(449|503|565
3 [49[50[52[54[54[55[56] x [ x| x| x| x|[55[56[57[60[61[61[62] x| x]|x]x]x
6 |51]52(53|56|56|57]58 x | x | x [57]58(59|62|62 63|64 x| x| x
100954555657575859xxxxx60616263636465xxxxx
12 | 55|56 |57 |58(58(59(60| x | x | x| x| x |61]6263[64]64[65[66[x |x|x]|x]|x
3 [50(50[52[55(55[56]57[57[58] x| x| x|[56[56[58[60[60|61[62[62[63] x| x| x
6 |52[53|54(57|57(58[59(60|61] x| x| x|[58]59(60|63|63[64[65|66|67]| x | x| x
1409555658606061626364xxx616264666667686970xxx
12 |57 |58 |60 |64|64(65|66|67|68| x| x| x |6364]66[70[70[71[72[73[74| x | x | x
3 |50|51[53(55|55(56|57|57|58[58| x | x [56[57(58]60|60|61[62(62|63[64] x | x
160652545558585960616263xx58606164646566676869xx
9 |57(58|60(64|64(65|66|67|68[69| x| x |63]64|66|66|68[68[69]70(71[72] x | x
12 |58 (60|62 66|66 |67 |68|69|70 (71| x | x [64|66|68|72|72(73|74|74|75|75] x | x
3 |51|52[53(55|55(56|57|57|58(58(59|59|57[58(59|61|61[62|63|63|64|64]65]65
180 6 [53[54(57(59(59(60[61|62|63|64|64[64(59(60[63[65|65|66|66|67|68|69|69]70
9 |58|60[62(65|65(66|67|68|69(70(70(|70|64(66(68]70|70|71[71|72|73|73|74]74
12 |60 (62|64 |67 |67(68|69|70|71|72(72|72(66|68|70|73|73|74|74|75|75|76|76|77
3 |51|52|54(55|55|56|57|57|58[58(59|59|57[58(60|62|62|63|64|64|65]65]66]|66
201 6 |[54(55|57(60(60(61|62|62(63|63|64[64(60[61|63|66|66|67|68|68|69(69|70]70
9 |60|62|64|66|66|67|68|68|69(69|70(|70|66[68|70]70|70|71[72](72|73|73|74]74
12 |62 (64 |66|68|68(69|70|70|71|71(72|72(68|70(72|73|73|74|75|75|76|76|77|77
Lya [dB(A)]
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Volumetric Flow Controller Model VRA

Radiated noise

Ap, =200 Pa Ap, =400 Pa
H | v B (mm) B (mm)
(mm)((m/s)|140|160{180|201|225|252|318|357|400(449|503|565|140|160|180|201|225|252|318|357|400|449 503|565
3 [42[43[44[45[45[46 (47 x [ x [ x [ x [ x [48]49]50[51[51[52[53] x| x| x| x| x
6 [44(46[47[49[49[50[51 ] x | x| x| x| x[50[52]53]55[55|56|57| x| x]|x]x]x
100 ‘9147149 51 53 53 |54 |55 | x | x | x | x | x | 535557595960 61| x | x | x | x | x
12 |51 (53|54 (56(56(57|58| x | x | x | x | x [57[59]60[62[62[63[64|x | x|x|x]|x
3 [43[44(45(46(46(47[48[49[50] x | x | x [49]50[51[52[52[53|54[55|56| x | x | x
1406454748505051525354xxx515354565657585960xxx
9 [48(50(52(54(54(55(56(57(58| x| x| x|[54]56[58[60[60|61|62(63|64] x| x| x
12 | 52|54 (55|57 (57(58(59(60 (61| x | x | x [58]60|61|63[63(64|64(64|65/|x | x | x
3 [44(45(46|47[47[48[49[50[51[52] x | x [50[51[52[53[53|54|55|56|57|58]| x | x
6 |46|48[49(51(51[52[53[54(55(56| x | x [52[54|55|57|57|58|59|60(61]62] x | x
160949515355555657585960xx55575961616263646465xx
12 |53 (55|56 (58(58(59|60|61 (62|63 x | x [59|61]62|62|63(63|64|64|65|66| x | x
3 [45[46[47[48[48[49]50[51[52[52[53[53[51[52[53[54(54[55]|55|56]|56]57]57]58
180 6 |[47[49(50(52(52(53[54(55[56(57|57[57|53(55(56(58(58|59|60|61|61(62]62]63
9 [50(52(54(56(56|57(58[59(60|61|61|61|56(58[59|61|62|63|63|64|64|65]|65]66
12 |54 (56|57 (59(59|60|61|62|63|64|64|64[60|62|63(63|64|64|65|65|66|66|67]|67
3 [46[47[48[49[49[50][51[51[52[52[53[53[52[53]54[54(54[55]|56|56|57|57]58]58
6 |[48|50(51(53(53(54(55[55[56|56|57|57|54(56(57(59(59|60]|61|61|62|62]63]63
201 9 [51(53[55[57(57(58[59[59(60[60|61[61[57[59|61[62(62|63|64|64|65]|65]|66]66
12 | 55|57 |58(60|60|61|62|62|63|63|64|64|61|63|64(64|64|65|66|66|67|67|68]|68
Lya [dB(A)]
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Volumetric Flow Controller Model VRA

Radiated noise with acoustic cladding 20 mm

Ap, = 200 Pa Ap, = 400 Pa
H | v B (mm) B (mm)
(mm)((m/s)|140|160|180|201|225|252|318|357 |400|449|503|565(140|160|180|201|225|252|318|357 400|449 503|565
3 |36(37(38(39(39[40[41| x | x | x| x| x [42]43]44|45|45[46[47] x | x [ x | x | x
6 [38(40|41(43 (43|44 (45| x | x | x | x| x |44|46 47494950 51| x | x | x | x | X
100 ‘914143 [45 [47 [47 [48 |49 | x | x | x | x | x |47 495753535455 x | x | x | x | x
12 | 45|47 |48 (50 (50 (51|52 x | x | x | x | x |51[53]54(56(56(57 (58| x |x|x|x|x
3 |37(38[39(40(40 (41424344 x | x | x [43]44|45]46|46[47[48]49|50( x | x | x
1406394142444445464748xxx454748505051525354xxx
9 [42(44|46(48[48[49[50(51 (52| x | x | x [48]50|52|54|54|55|56|57|58| x | x | x
12 | 46|48 (49|51 (51 (52(53(54(55| x | x | x |52|54|55|57|57(58(58(58|59| x | x | x
3 |38[39(40(41(41[42[4344[45[46]| x | x [44]45]46 |47 |47]48[49]50|51[52] x | x
6 |40|42|43(45|45|46|47(48|49(50| x | x |46|48|49|51|51[52[53|54(55(56] x | x
160943454749495051525354xx49515355555657585859xx
12 |47 49|50 (52 (52|53 |54(55(56(57| x | x |53|55|56|56|57|57|58(58|59|60| x | x
3 |39]40(41[4242(43]44]4546 464747 |45]46[47]48[48]49]49]50(50(51[51]52
6 |41]43]44|46|46|47]48]49|50(51 (51|51 |47[49|50]52|52 (5354555556 56|57
180 9 |44|46|48(50|50(51|52(53|54(55|55|55|50(52(53]55|56|57|57|58|58|59]59]60
12 |48 (50|51 |53 |53 |54 (55|56 |57 |58|58|58|54(56|57|57|58(58|59(59|60|60]61]|61
3 |40[41]42[43[43(44]45]45|46 (464747 |46]47]48]48[48]49][50](50](51[51][52]52
6 |42|44|45(47|47|48]49]49|50(50/(51|51|48|50](51]53|53|54][55]|55]|56|56]57]57
201 9 |45|47 49|51 |51 [52[53(53|54(54(55(55(|51[53(55]56|56|57|58|58|59|59]60]60
12 |49 (51|52 |54 |54 55|56 |56 |57 |57 (58|58 |55|57|58|58|58(59|60|60|61|61]|62]|62
Lya [dB(A)]
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Volumetric Flow Controller Model VRA
Technical data of the control components

Measured value collection and control function

The measured value collection is carried out via a flow-favouring
double measuring cross. The measuring openings are distribut-
ed over the measuring cross according to the median line meth-
od. The pressure differential formed on the measuring cross is
determined by means of a dynamic or static measuring sensor.
The measured values are averaged to give an average value
which represents a measuring quantity for the volumetric flow.
The controller compares the actual value signal with the setpoint
value and sends an output signal to the electric actuator which
adjusts the controller deviation independent of pressure chang-
es in the duct network.

The volumetric flow controllers of the Belimo make, types NMV-
D3-MP Compact, NMVAX-D3-MP Compact, LMV-D3-MP Com-
pact, SMV-D3-MP Compact, VRD3-SO and VRP-VFP and the
Gruner make, type 227V/-VM Compact are delivered by SCHA-
KO as a standard version with the operating mode (Y signal, Us
signal) 2-10 V DC. When activated by 2 VV DC, the V,;, volume
is controlled, the smallest possible V,;,, volume that can be con-
trolled can be seen from the "Volumetric Flow Range" tables.
When the air volume drops below the V,;, shown in the chart,
the correct functioning of the volumetric flow controller is no
longer guaranteed!

Positive control damper "CLOSED"

Airtight sealing to DIN 1946 Part 4 is achieved on-site either via
a positive control "CLOSED" by means of a switch or a relay, or
via an actuator signal of 0 V DC applied to the input Y (all Com-
pact controllers equipped with the operating mode 2-10V DC).
Accordingly, the the drive will likewise close the flap in operating

Positive control damper "OPEN"

Supports smoke extraction or is used as a safety position. The
volumetric flow controller is in this case inactive, and the damp-
er is driven to the mechanical open position. In this case, it is
recommended using an actuator with spring return function
(e.g. Belimo make, type VRD3, actuator type LF24A-V/SF24A-
V). This ensures that the actuator flap will be driven into the de-
fined "OPEN" end position also via an digital contact or in case
of power failure.

V min CONtrol to @ minimum volumetric flow

Depending on requirement or by not assigning them, individual
areas can be set to stand-by operation. In this way, minimum
room flushing with greatly reduced energy expenditure is
achieved.

Vmax CONtrol to @ max. volumetric flow

Individual or several rooms are supplied for a short period with
a maximum volumetric flow. This allows, for example, a room
through-ventilation or efficient heating to be effected.

Continuous operation

As a function of the continuous driving signal and the pro-
grammed operating range (0-10 V DC or 2-10 V DC), the volu-
metric flow controller will regulate the volumetric flow linearly
between the setpoint values of V,;, and V.

Constant operation

If terminal 3 (Y driving signal) has not been assigned, the air
volume set on the V,;, potentiometer will be set to a constant
volume.

Two-stage volumetric flow rate control

range 2- 10V DC (however, this does not apply to the operating  Stage 1: If terminal 3 (Y command signal) has not been
range 0-10 V DC), and the VAV control will be inactive. To do so, assigned, the air volume set on the y,;, potenti-
it must be ensured that the actuator signal is < 0.1 V DC. This is ometer will be set to a constant volume.
why in rooms where defined pressures are active (e.g. laborato-  gtaqe 2: If AC 24 V is applied to terminal 3 (Compact
ries), the flap should be closed via a digital on-site switching controller) or terminal 7 (VRD 3 -SO, VRP-VFP
contact. _ -300 ), the VSR will keep the value set on the
The volumetric flow controller of the make Siemens, type V. potentiometer constant. With a switch or a
GLB181.1 E/3 or type ASV181.1 E/3 can only be delivered with cgﬁ)‘éact in a connection line a "secondary vol-
the operating mode 0-10 V DC, which is why the control damper ume flow control" is possible.
will only close when a digital contact is mounted in the switch
cabinet.
If the Compact controllers of the Belimo make must be delivered
with the operating mode 0-10V DC on customer request, please
note that a positive control "CLOSED" can only be effected via a
switching contact with diode.
If the compact controllers of the Belimo make are used together
with the type VRP-VFP-300 in the master/slave mode or in par-
allel mode, then only the 2-10 V DC operating mode is usually
possible.
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Volumetric Flow Controller Model VRA

Circuit diagrams
Circuit diagram standard controller

Compact controller Belimo make LMV-D3-MP / NMV-D3-MP / NMVAX-D3-MP / SMV-D3-MP

VAV with analogue command signal

- + DC24vV
1L ~ AC24v
€L
VAV command signal
“0..10v/2..10v
MP / actual value signal
0..10vV/2..10V
on-site
T 1 T T
2 3 5
C D
1 ~ Y

PC-Tool
...MV-D3-MP E;<—>

Cable designations

VAV with lock (CLOSED)
Mode 2-10V DC

- +DC24V
1L ~AC24V
1
VAV command signal
“o..10v
w
9 a ,
o Switchover CLOSED /
/— VAV operation
MP / actual value signal
0..10v/2..10V
on-site
T T T T
2 3 5
C D
1 ~ Y

PC-Tool
...MV-D3-MP|3<'—‘>

MP bus activation with integrated
switch

-+ DC24V
L ~ AC24V MP
\
€.g. MP address:
window 1.8
contact
on-site
— T T 1T
2 3 5
C D)
1 ~ Y U PC-Tool
- 4 ...MV-DS-MP|3<—‘>
Lock mode (CLOSED)

Inthe 2 - 10 V mode, the following function
can be carried witha 0 - 10 V signal:

No. |Designation

Wire col- [Function

our
- L |plack 1 -|y Feed
~ red ~ + AC/DC 24V

hite AV / CAV command signal

DWW N =
c|<|+

orange |- Actual value signal
- MP bus connection

Command |Volumetric |Function

signal Y |flow

<01V**10 Damper CLOSED,
VAV control inactive

02..2VY |V Vimin Operating
stage active

2.10V |V - Vinax | Continuous opera-
tion Viin - Vinax

CAV operation / positive contacts

- + DC24v*
1L ~ AC24V

1
—«— VAV command signal

1!

MP / actual value signal
> 0,10V /2..10V

on-site
TT T T T T
12 3 5
C D
L ~ Y PC-Tool
-+ ...MV-D3-MPG<’—'>
Note: Please ensure mutual locking

of the contacts!

Construction subject to change.

CAV function for MV-D3-MP

**Attention: Controller/DDC must be able to
pull the command signal to 0 V.

Mode 0.10v| 0.10V |[0..10V| 0..10V
setting| 2..10VvV [2.10V| 2..10V |2.10V| 2..10V
signal L 0..10V ~ ~ ~
- 2.10V +
Function 3 3 3 3 3
Damper CLOSED | a) CLOSED H
Vmin---Vmax
CAV - Vi everything open - V;, active
Damper OPEN
CAV -V ax

Contact closed, function active

Contact closed, function active, in mode 2 ...10 V only

Contact open
not available for DG 24 V supply

*
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Volumetric Flow Controller Model VRA
LED table of functions for LMV-/NMV-/NMVAX-/ SMV-D3-MP

Application Function Description / action Adaptation @ LED 1 power
LED pattern
Address @ LED 2 status
N1 operation Status display |- 24V power supply o.k. LED1 [T T T T T TT]
- VAV-Compact ready for operation
Lep2 [ [ [ [ [ [ [ []
S1 service function | Synchronisation | Synchronisation started by: LEDY [T T T T T T T
a) Operating / service unit ST Syneh T Sl
b) Manual trigger device at the VAV-Com- LED 2
pact
c) Power ON behaviour
S2 service function | Adaptation Adaptation started by: LED1 T T T T T
a) Operating / service unit __ISiart Adaptation time —L—
b) Key on the VAV-Compact LED2 [ TN |
V1 VAV service VAV service a) Press both keys «Adaptation» & «Ad LED 1
active dress» simultaneously
b) VAV service will be activated LED2 [ [ | !:! [ [ []
- until 24V supply is switched off =
- until both keys are pressed again
- after 2 hours have passed @
Lack of air Damper opens as actual volume is too LEDY [T T T T T 1T
low
Lep2 [ [ [ [ [ [ [ []
Target volume | Control circuit balanced LED 1
reached
LED2 [ [ N N
Air excess Damper closes as actual volume is too LED 1
high
LED2 NN

B1 bus operation  |Addressing via |a) Addressing has been triggered at the LEDY [T T T T TTT]
MP master MP master
(Acknowledge- LED 2 .:-:I-:I
ment at the VAV-|b) Press addressing key LED1 [T T T T T
Compact) LED will switch to the communication dis- <« Onevent | NP communication

play as soon as the addressing process is LED2 I T IBMieRIn
complete.

B2 bus operation  |Addressing via |Addressing at the MP master was trig- LEDY [T T T T TT T
MP master (with | gered, LED will switch to the communica- < Notaddress, P MP communication
serial number) |tion display as soon as the addressing LED2 [ T T 1 NENIeRIn

process is complete.

B3 bus operation | MP-PP display |Communication display via MP master or LED1 [T T T T T T

communication Communication |operating / service unit MP communication

LED2 0 S0 e wy

[ ] green LED (power) is lit
[ vellow LED (status) is lit
Bl vellow LED (status) is flashing

Construction subject to change.
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Volumetric Flow Controller Model VRA

Circuit diagram standard controller
Compact controller Sauter make RLP10 F001

RLP10 F001 (F905) F904 (F916)

\/AP

E
1,3 bar i \/AP— %
p1

.1 bar
+

0,2.

Wiring diagram of alternative controller
Universal controller Belimo make VRP-VFP300

Connection diagram VRP Positive control VRP
éo%w A fcgrrmg?tion via safety trans- ﬁc 2~4V A fc(())rr:Tq((;,;:tion via safety trans-
wi DC 2..10v | 1
w2 0..20V * g\ Sg dk
k5 DC2..10v
on-site on-site
I I || I
t]2fsf4]s]6]7] VRP 1]2]3faf[s5[6]7] VRP
1o~ wl w2 Us y z 1l ~ wl w2 U5 vy z
[ | [
1D T w
| | | | 1
[.28v | [wp-.. ] .24 | [vFp- |
* Phase crossover Function a ] c d
CLOSED |~ |_4 |~ |~
Vinin || A |
Vinax ||| A
OPEN A_|_~ |_~_|_~_
08/13 - 35
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Two-stage volumetric flow rate control
VRP

connection via safety trans-
ﬁC 2~4 v A former

|
|2|3|4|5|6|Z| VRP

i

Function a ] c
Vinin g S P
Vinax | |
Vinax A
Vinax || A

Version: 01.06.2016

No return possible!




ICHA KO

Volumetric Flow Controller Model VRA

Universal controller Belimo make VRD3-SO

Connection diagram VRD3-S0 Positive control VRD3-S0 Two-stage volumetric flow rate control VRD3-
SO
1 ~AC24V L~ AC24Y 2.) CLOSED
- +DC24V [3) 0y Vrin T L~ AC24V i_”
0 I 4_)\7"1ax P K< cLose
& Driveinputw 1) IOPEN 5) 9) Vun
o PP connection ZTH EU ' 8.) Vmax |
Volumetric flow actual value 6.) 0 .
A bbbl “US onssite Ly_PEl\' )
| Yy Control input Z1 /22 [ T ;;7777‘1@1&?0"'3"6
VRD3 ————————————0n-site
Lilmknn éﬁ L ? VRD3
g f:wppusmz . é_\ 1234567 VRD3
i ZTHEU A 2 L~ sz ﬂ;ﬁ
Drive ...V ZTHEU
L
Overview control signals / functions
Signal terminal / Function Priority GND pos HW neg HW 24 VAC open
Forced contact Z1 - Terminal 6 1 - OPEN1.) - OPEN1.) -
Forced contact Z2 - Terminal 7 2 CLOSED 2.)[  Vin3.) - Vinax 4-) -
Tool (PP-Cmd) -> ZTH EU 3 CAV stages (Auto, OPEN, CLOSED, Vmin, V ., Stop)
Command signal w - Terminal 3 CLOSED5.) CLOSED7.)
Jumper: VRgs 4 Mode: OPEN 6.) Mode: Viax 8-) Viin 9-)
per: 2..10V 0..10V

*) requires AC 24 V/ power supply

Setting V,;;, and V,,,

The Vi, and V., operating volumetric flow settings can be
made at the VRD3 in one of two ways.

a) directly on the setting potentiometer (as with the VRD2)

Vinin 0 ... 100 % of Vg

V.. 30 ... 100 % of V.- ; oA
b) by means of the VAV setting device ZTH EU (PP Command) VRD3 programmed
To write a value to the VRD3 by PP Command, both V, und
Vm potentiometers must be in thelTooI position. When the po- ; 0..100% Tool #P)
tentiometer(s) are set to «Tool», with the ZTH EU connected, it 5 s, p
may be necessary to refresh the menu by pressing the VA Automatic stv‘vi‘téﬁdv'e'rjf"‘l"" effective value
keys. The function can be seen from the following figure: P b ometer positon /

- Tool ZTH value

-0 ... 100%: potentiometer >|_4-5-—%—|

The V.« value must always be set higher than the V,;,; other-

wise the VRD3 controller will run in the CAV mode with the V;,
volume as setpoint.
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Volumetric Flow Controller Model VRA

Universal controller Belimo make VRP-STP
Connection diagram Positive control

AC 24V Connection via safety trans-
1~ A former

——<—w1 DC 2..10V
—»——VUs DC2..10V

AC24V Connection via safety trans-
1~ A former

——<—w1 DC2..10V
—»——>Us DGC2..10V

Compact controller Belimo make VRP-M
Connection diagram

-+ AC24V A Connection via safety trans-
1 ~DC24v former

—<&— w1 DC0...10V/2...10V/adjustable

\ Ui)i i
on-site on-site a b\ e\ d\ e
I A ISR I 4 7" L]
‘ T ‘,JI ‘ ‘ Valns on-site
|2 1 - T T — — — - —
l|2|3|4|5|6|7| VRP-STP 1]2[3]4[5]6[7] \mp.sTP T
~w1|w2U5|yz 1~ wl w2 U5 vy z T Wiy
M
[..28v |  [veP-100 | [..28v [vep-.. | [m.-sT/Nm..-sT | [uFP-.. |
Damper Damper "OPEN" _
Function a|b|c |d]e
1] |2 |+ 6] CLOSED | || || —
Viin 7 7 7 P
* Wire bridge 2.4 assembled in-factory. * Wire bridge 2.4 assembled in-factory. Vi oo Vg || |||
Remove if external setpoint has been set! Remove if external setpoint has been set!
Vmid || A ——
Vinax D B 7 I )
OPEN D2 A 7 7 I

Controller Gruner make 227V-024-05 (-10,-15)
Compact/ 227VM-024-05 (-10, -15) Compact
Connection diagram and positive control

safety transformer
@ W
DCO..10V

—— Ybcz2 10w

AC 24V 1L
DC 24V -

& t
£

£

e
UDCO...NJV
Dcz.1ov

T T 7T T [JCAV-modes
BU BN BK GY | (Default)

4L ~¥/EZ UPP

+i
0...10 V-close if Vmin
210 V-cloge

Vmin
closed*

Connection

Vnom  Flow/Unit

Y=
Aé_r{@lamin
A

Mode _| Vmax
Diag

Edit

The selector value allows values to be changed. The position of the
arrow shows the set value. The changes are displayed as soon as the
selector is moved + 10 ° out of its position.
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Flow / Unit
To set the desired current volumetric flow unit in m%h und I/s.

Vmin
To set the desired min. volumetric flow (setpoint value Y = 0V / 2V)

'}
To set the desired max. volumetric flow (setpoint value Y = 10V)

max

Mode (to set the direction of rotation)
0-n...0-10 V normal
2-n...2-10 V normal
0-i...0-10 Vinverse
2-i...2-10 Vinverse

Diag (diagnostics menu)
oP - opens the damper leaf

cL - closes the damper leaf

Hi - activates Vmax

Lo - aktiviert Vmin

on - Diagnostic mode is on, motor is off

oFF - Diagnostic mode is off, display Y setpoint

Vnom
To set the volumetric flow according to VAV box

(for more information, please refer to data sheet 227VM-024-05 from
Gruner)

Version: 01.06.2016
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Volumetric Flow Controller Model VRA
Controller Sauter make EYE 205 F902

EY3600 !
EYE 205 F001 |
Ls — |
CIT ANOOOTAN O COT AN OO <A
e gg2ggeng  ReeT |
:|~J_ MFA 09 Ni 1000 |
TE + MFA 10 Xs correction |
MFA 40 LED o-I-lI MFA 52 MFA02  MFA 53 MFA04  MFAO07  MFA 32
MFA 56 button 1 contact Ap contact Tri |
MFA 57 button 2 input 0..400 Pa  input rac |
MFA 41 LED o-I-lI-lI 4VAC()
novalet el 000 %i"—11%¥0 0 I
I_‘L* I|_|_I - 5 :
|_ AV L 1 Ood L 1L Al s / i
abatb 321 1 8 - - 19 6 4 5 4 192021;
| i
|
éjl ZJI 1 |
| MFA34 MFA 20
EYB... ! ,
(*)24 VAC min. 10 mA | Triac
max. 1A 24 VAC (*) 0..10V
! L load > 1KQ
N
e
{ Ls VvV L
[ 16 17 18 12 11
Controller Sauter make EYE 206 F902
EY3600 !
EYE 206 F001 |
Ls — |
:|~J_ MFA 09 Ni 1000 |
TE + MFA 10 Xs correction MFA 50 MZ 1:1 |
MFA 40 LED o-I-lI MFA 52 MFA02 MFA53 MFA54 MFA04 MFAO05 MFAOQ7
MFA 56 button 1 contact Ap contact  contact |
MFA 57 button 2 input 0..400 Pa  input input |
novaNet MFA 41 LED o-I-lI-lI ‘ . 0..10V |
1 Ni 1000 Ni1000  Ri=10kQ |
p %
| T I_LI FLI |
| AV L 1 Ood L 1 1 AN
abatb 321 1 8 - - 19 1110 6 4 74 5 4 ;
| H
|
éjl ZJI 1 |
| MFA 34 MFA 32 MFA 33 MFA 20 MFA 21 MFA 35
EYB... | , , .
i Triac Triac Trjac
b 24 VAG (*) 24 VAC (*) 24 VAC (%) 0.10V 0..10V 250 VAC 2A
! L L | L1 load>1ke load> Tke -
(*)24VAC min.10mA| O 0 0
ol 0 b0 rh 0 -
[ Ls / Ls / / Ls / / VvV 1 VvV L [
[ 16 17 18 19 20 21 22 23 24 12 11 13 11 14 15

For compulsory compliance with the industrial standards (EN
61000-6-2), the connection lines for the digital inputs (DI), the

analogue inputs/outputs (Al/AQ) and the counter inputs (CI)
must not be longer than 30 m.
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Controller make Siemens GLB 181.1 E/3 / ASV 181.1 E/3

Connection diagram applies to both controllers

vV V V(A

RD VT |0G |GY

1-1 6-1 |7-1 [8-1

(G) (Y1) [(v2) [(Yc)
DP]  {Tool

(G0) [G) [(Go) Jryin)[(v22)](U)

2-1 (12 [2-2 [6-2 |7-2 |9-1
BK IRD IBK VT 10G IPK
v v v

Constant control between
Vinax and Vi, and completely closed

G DC 0..10V
317 T
>
3 G Y2 Y1 YC
= GO U NA
L |
GO

Construction subject to change.

The wires of the connecting cable are colour-coded and labelled:

Wire Wire Landis + Staefa [Meaning
labelling | colour | terminal code:

1 red G Phase AC 24 V

2 black GO System zero AG 24 V

6 violet Y1 "Actuator direction of rotation" actu-
ator signal (GO switched), depends
on the setting of AST10 or ACS931
(factory setting=clockwise rotation)

7 orange Y2 "Actuator direction of rotation" actu-
ator signal (GO switched), depends
on the setting of AST10 or ACS931
(factory  setting=counterclockwise
rotation)

8 grey YC Volumetric flow command signal
DC 0...10 V (setpoint) or communi-
cation signal, with connected set-
ting device AST10 or interface
converter AST11

9 pink U Volumetric flow measuring signal DC
0..10V (actual value)

08/13 - 39 Version: 01.06.2016
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Setting the operating potentiometers / calculation formulae

Set value for V,,,

v
= —MaX . 100%
nenn

EW
Vmax

The required volumetric flow that is to flow at the 10 V DC com-
mand signal at terminal 3 (w/Y) or with positive control V,,,, is
set in % at the V,,,, potentiometer of the controller, the ZTH EU
device or PC-Tool. This value refers to the set Vg, nominal vol-
umetric flow.

Set value for V;,

v

EW, = min % 100%

min  Vyenp 00€r Vi ay

The required volumetric flow that is to flow at the 0 V DC com-
mand signal (operating mode 0-10 V DC) or at the 2 V DC driv-
ing signal (operating mode 2 - 10 V DC) at terminal 3 (wY) or
with positive control V,,,, is set in % at the V,,;, potentiometer of
the controller, the ZTH EU device or PC-Tool. This value refers
to the set V,gn, OF Vi VOlumetric flow (depending on controller
type).

Information regarding the set value V;,
In the following controllers, V,,;, refers to Vy,,,:

Calculation of the U; voltage value

Operating mode: 2 - 10 V DC:

vV Vinax Values
U = 2% gV + 2V
nenn
V.. Viin values
Ug = 0 x 8V + 2V
nenn
Operating mode: 0 - 10 V DC:
vV Vinax Values
Ug = —2% x 10V
nenn
Viin values

V..
Ug = min . 1ov
nenn

Calculation of the V,,, volumetric flow

Vnenn = EK x F x 3600

Attention:
The Vg, value changes as a function of the set calibration
curve.

Make Type
Belimo VRP-VFP EW (%) = Set_valu_e
EK (m/s) = Calibration curve

in the following controllers, V,;, refers to V,: Us (VDC) = Ussignal
Viake Type F(m?) = Area
Belimo LMV-D3-MP, NMV-D3-MP, NMVAX-D3-MP,

SMV-D3-MP, VRD3, VRP-M
Siemens GLB181.1 E/3, GLB181.1 E/KN, ASV181.1

E/3
Sauter EYE 205/206 F902
Gruner 227V/-VM

08/13 - 40 Version: 01.06.2016
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Actual value measurement via feedback signal U using a
voltmeter or
PC-Tool

Terminal assignment
VRD3-S0 / VRP-VFP

1 2 3 4 5 6 7
(w2)[(Us)
L] — | wy Upp|l v | z

LMV-D3-MP / NMV-D3-MP / NMVAX-D3-MP / SMV-D3-MP

1 2 3 5
1 | _ |w/z|Upp

to

Supply voltage: 24 V AC/DC (terminals 1+2)
Measurement output 2 - 10 V DC (terminals 1+5)
Measurement output 0 - 10 V DC (terminals 1+5)

The actual value signal U is a real feedback of the volumetric
flow actual value for monitoring and controlling the air through-

put volume.

227V/-AM

1 2 3 4
1 | ~ |Yiz|Upp

thoy

Supply voltage: 24 V AC/DC (terminals 1+2)
Measurement output 2 - 10 V DC (terminals 1+4)
Measurement output 0 - 10 V DC (terminals 1+4)

Us signal 0-10 V DC

EK (m/s)
10 12
8 //
/
P S S O O B Y,
a ]
> [}
< T
5“A .. :
) i
n. // E
A \
0 H
0 2 4 6 8 10 12 14 15
Vg m/s
Example
Assume: Measurement output signal U = 6.3 V DC

Measured value:

Air volume:

Calibration value VRA-E = 12 m/sec
Duct velocity = 7.6 m/s

Duct velocity x area m2 x 3600 = md/h

Us signal 2-10 V DC

EK (m/s)
10 12
P
v
P
V
O 6 e ] B s
a 1
> /1 1
s - !
1
/1 1
r i
: v
i
0 !
0 2 4 6 8 10 12 14 15
Vg m/s
Example
Assume: Measurement output signal U; = 6.3 V DC

Measured value:

Air volume:

08/13-41
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Calibration value VRA-E = 12 m/sec
Duct velocity = 6.3 m/s

Duct velocity x area m? x 3600 = m3/h

Version: 01.06.2016
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Room pressure control
1)

<

1
H
9.

)

- Tha

= 2.)!;1’1 1 A
8)

(@6

1.) Volumetric flow controller model VRA-E
2.) Throttle damper DKG/HKU/HKP/JK-LU/JK-

6.) Overpressure regu-
lation, relative to the

LP reference room
3.) Actuator NM24-V 7.) Reference room
4.) Room pressure regulator VRP-STP 8.) Supply air

5.) Differential pressure sensor VFP-100 9.) Return air

Supply and return air volumetric flow control
Master/slave control for VRA-E

ZUL Master
1 ~wl Uus

ABL 2 SLAVE
1L ~wl  Us

1.2 3 5 NMV_./VRD. 12 3 5 NMV../VRD.
/ T
Y =
|
24 VAC |
123 123 5
4= 1 ~wl U

T-Regler ABL 1 Slave NMV../VRD.

The slave is working sequentially to the master for:

- Installations with volumetric flow controllers in the supply air
and return air that have to work sequentially.

- Supply and return air equipment of same size

- Regulation of the supply air/return air ratios

The command signal w of the temperature controller is connect-
ed to the input of the supply air volumetric flow controller (mas-
ter).

The actual value signal of the master is the drive signal for the
return air volumetric flow controller (slave).

- The V slave/V master ratio is set at the V,,,, potentiometer of
the slave.

- Vi, Slave is set to 0%

- Apply the Vi, Vinax POSItive controls to master only and the
"CLOSED" one to master and slave.

08/13 - 42
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To maintain the required positive pressure, relative to a suitable
reference room, the damper is used as room pressure controller
on the supply air side, i.e., the pressure is controlled as a linear
function and not as a function of the volumetric flow. The pres-
sure difference between the room to be regulated and the refer-
ence room is measured by a static differential pressure sensor,
which detects the pressure level and the sign (positive pressure
or negative pressure). According to the pressure difference
measured, the room pressure controller adjusts the control flap
of the supply air volumetric flow controller via the actuator. The
differential pressure sensor is connected to the room to be reg-
ulated and to the reference room via measuring pipes. In doing
so, the maximum allowed hose length and the mounting posi-
tion of the pressure sensor must be taken into account. A meas-
uring probe (measuring cross) is not required.

As standard, the pressure regulator make Belimo type VRP-STP
is used for the room pressure regulation together with the static
differential pressure sensor type VFP-100. The minimum pres-
sure difference to be set of this sensor is +/- 7.5 Pa.

Supply and return air volumetric flow control
Parallel activation for VRA-E

ZUL Al

1 w1 us 4B w1 us
1
T
|

123 5 NMV_./VRD.

i

5  NMV.VRD

24 VAC

123 =]
1 y 1 w1 us
T-Regler ABL 1

NMV../VRD

Wiring information

Connect Us signal (actual value volumetric flow) always to a
readily accessible terminal (switch cabinet, room controller). It
is used to connect the setting device ZTH EU (see startup using
the setting and diagnostic device ZTH EU).

The control operates for:

- Installations with parallel operation of volumetric flow con-
trollers in supply air and return air (activated by the same
command variable).

- Supply and return air installations of different sizes and set-
tings of the minimum and maximum limits.

- Difference regulation between supply and return air.

- Installations with several supply and/or return air devices.

The command signal w of the temperature control is connected
in parallel to the setpoint inputs of the supply and return air vol-
umetric flow controllers VR... .

The minimum and maximum limits of the volumetric flow must
be set for each controller.

Version: 01.06.2016
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Technical data of controllers and motors
Controller standard

LMV-D3-MP (make Belimo)
Dynamic pressure sensor, digital VAV controller and damper
drive as communication-capable VAV-Compact solution.

NMV-D3-MP, NMVAX-D3-MP (make Belimo)
Dynamic pressure sensor, digital VAV controller and damper
drive as communication-capable VAV-Compact solution.

Measuring principle: Pressure reading with volumetric flow
Measuring range of the 2... ~ 450 Pa
Sensor :
Supply voltage: AC 24V 50/60 Hz; DC 24 V
Functional range: AC19.2..28.8 V; DC 21.6...28.8V
Power consumption: 2W
Dimensioning: 3.5VA
Torque: min. 5 Nm at the rated voltage
Control function : VAV / CAV / Open-Loop;
Supply/return air or stand-alone operation;

master/slave parallel circuit;
Mixing box control

Vinin = 0...100% of set V,,, volumetric flow
Vinax = 20...100 % of set V., volumetric
flow

Command variable w/Y: DC 2-10 V (4...20 mA with 500 Q input re-
(Input resistance min. sistance)

100 kQ) DC 0-10 V (0...20 mA with 500 Q input re-
sistance)

adjustable DC0...10 V

Setting range actual val- DC2...10V
ue signal Us : DCO..10V

MP bus function
Address in bus mode: 1 ... 8 (traditional operation: PP)

LONWORKS®/EIB-Ko-  with BELIMO interface UK24LON /
nex/MODBUS RTU/BAC- UK24EIB, 1 ... 8 BELIMO MP devices (VAV /
net: flap drive/ valve)

DDC controller: DDC controller / PLC from different manu-
facturers, with integrated MP interface

with BELIMO Optimiser COU24-A-MP

Passive (Pt1000, Ni1000, etc.) and active
sensors (0..10 V), for example tempera-
ture, humidity, 2-point signal (switching
power 16 mA @ 24 V), for example switch,
presence detector

1l (safety extra low voltage)
Protection type: IP 54 (hose-connected)
EMC: CE according to 39/336/EEC

Measuring air and ambi- 0° C...+50° G, 5...95% rH, non-condensing
ent temperatures :

Storage temperature:
Sound power level:
Operation and service:

Setting range
Vmin/Vmax :

Fan Optimiser:
Sensor connection:

Protection class:

-20°C...+80° C
max. 35 dB (A)
plug-in via service socket / PC-Tool (from
V3.1) / ZTH-EU

Communication: PP/MP bus, max. DC 15V, 1200 baud

Measuring principle: Pressure reading with volumetric flow

Measuring range of the 2... ~ 450 Pa
Sensor :

Supply voltage: AC 24V 50/60 Hz; DC 24 V
Functional range: AC19.2..28.8 V; DC 21.6...28.8V
Power consumption: 3w
Dimensioning: 5VA
Torque: min. 10 Nm at the rated voltage
Control function : VAV / CAV / Open-Loop;
Supply/return air or stand-alone operation;

master/slave parallel circuit;
Mixing box control

Vinin = 0...100% of set Vg, volumetric flow
Vinax = 20...100 % of set V., volumetric
flow

Command variable w/Y: DC 2-10 V (4...20 mA with 500 Q input re-
(Input resistance min. sistance)
100 kQ) DC 0-10 V (0...20 mA with 500 Q input re-
sistance)
adjustable DC0...10 V

Setting range actual val- DC2...10V
ue signal Us : DCO...10V

MP bus function
Address in bus mode:  MP 1 ... 8 (traditional operation: PP)

LONWORKS®/EIB-Ko-  with BELIMO interface UK24LON /
nex/MODBUS RTU/BAC- UK24EIB, 1 ... 8 BELIMO MP devices (VAV /
net : flap drive/ valve)

DDC controller: DDC controller / PLC from different manu-
facturers, with integrated MP interface

with BELIMO Optimiser COU24-A-MP

Passive (Pt1000, Ni1000, etc.) and active
sensors (0...10 V), for example tempera-
ture, humidity, 2-point signal (switching
power 16 mA @ 24 V), for example switch,
presence detector

1l (safety extra low voltage)
Protection type: IP 54 (hose-connected)
EMC: CE according to 39/336/EEC

Measuring air and ambi- 0° C...+50° G, 5...95% rH, non-condensing
ent temperatures :

Storage temperature:
Sound power level:
Operation and service:

Setting range
VminNmax :

Fan Optimiser:
Sensor connection:

Protection class:

-20°C...+80° C
max. 35 dB (A)
plug-in via service socket / PC-Tool (from
V3.1) / ZTH-EU

Communication: PP/MP bus, max. DC 15V, 1200 baud

Connection : Cable, 4 x 0.75mmg2, terminals Connection : Cable, 4 x 0.75mm?, terminals
Weight: approx. 500 g Weight: approx. 700 g
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SMV-D3-MP (make Belimo)
Dynamic pressure sensor, digital VAV controller and damper
drive as communication-capable VAV-Compact solution.

Measuring principle: Pressure reading with volumetric flow
Measuring range of the 2... ~ 450 Pa
Sensor :
Supply voltage: AC 24V 50/60 Hz; DC 24 V
Functional range: AC 19.2..28.8 V; DC 21.6...28.8V
Power consumption: 3w
Dimensioning: 55VA
Torque: min. 20 Nm at the rated voltage
Control function : VAV / CAV / Open-Loop;
Supply/return air or stand-alone operation;
master/slave parallel circuit;
Mixing box control
Vinin = 0...100% of set Vg, volumetric flow
Vinax = 20...100 % of set V,,, volumetric
flow
Command variable w/Y: DC 2-10 V (4...20 mA with 500 Q input re-
(Input resistance min. sistance)
100 kQ) DC 0-10 V (0...20 mA with 500 Q input re-
sistance)
adjustable DC 0..10 V

Setting range actual val- DC 2..10V
ue signal U : DCO...10V

MP bus function
Address in bus mode:  MP 1 ... 8 (traditional operation: PP)

LONWORKS®/EIB-Ko-  with BELIMO interface UK24LON /
nex/MODBUS RTU/BAC- UK24EIB, 1 ... 8 BELIMO MP devices (VAV /
net: flap drive/ valve)

DDC controller: DDC controller / PLC from different manu-
facturers, with integrated MP interface

with BELIMO Optimiser COU24-A-MP

Passive (Pt1000, Ni1000, etc.) and active
sensors (0..10 V), for example tempera-
ture, humidity, 2-point signal (switching
power 16 mA @ 24 V), for example switch,
presence detector

Il (safety extra low voltage)
Protection type: IP 54 (hose-connected)
EMC: CE according to 39/336/EEC

Measuring air and ambi- 0° C...+50° C, 5...95% rH, non-condensing
ent temperatures :

Storage temperature:
Sound power level:
Operation and service:

Setting range
Vmin/vmax :

Fan Optimiser:
Sensor connection:

Protection class:

-20° C...+80° C
max. 45 dB (A)

plug-in via service socket / PC-Tool (from
V3.1) / ZTH-EU

PP/MP bus, max. DC 15V, 1200 baud
Cable, 4 x 0.75mm2, terminals

Communication:
Connection :

RLP10 F001 (make Sauter)

Pneumatic integral volumetric flow controller in connection with
a damper drive with control flap and a measuring sensor for use
with fixed, switchover and variable control

Measuring principle: Conversion of the pressure difference

into a linear flow unit signal by means

of a transducer
Measuring range of the sen- 10...250 Pa
sor:
Feed pressure: 1.3 bar +/- 0.1 bar
Air consumption: 44 In/h
Air flow pressure 0.2...1.0 bar
Response sensitivity: 0.5 bar

Allowed ambient tempera- 0...55°C
ture:

Protection type: IP 20
Direction of control: Depressurised "CLOSED" (B)
Conforms to EN 13463-1 and EN 1127-1 (Ex 11 2 G T6) and for use in

potentially explosive atmospheres of Zone 1.

Weight: approx. 830 g
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Controller alternatively

VRP-VFP (make Belimo)
For static differential pressure control with separately available
sensors VFP-100, 300 or 600

Measuring principle:

Measuring range of the
Sensor :

Supply voltage:
Power consumption:

Dimensioning:

Command variable w:
Command variable w1:
Command variable w2:

Operating range:
Volumetric flow:
Actual value signal Us:

Setting range
Vmin/Vmax :

Torque
Sound power level

Pressure measurement with metal mem-
brane

0...100 Pa, 0...300 Pa or 0...600 Pa

AC 24V 50/60 Hz;

1.3 W (incl. sensor VFP-..., without actua-
tor)

2.6 VA (incl. sensor VFP-..., without actua-
tor)

DC 2-10V (input resistance 100 kQ)

0-20 V phase crossover (input resistance 8
kQ)

DC2-10V

DC2-10V

Vinin = 0...80% of set V,,,, - volumetric flow
Vinax = 30...100 % of set Vg, volumetric
flow

VRD3-S0 (make Belimo)
with integrated dynamic differential pressure sensor

Measuring principle:

Measuring range of the
sensor :

Supply voltage:

Power consumption:
Dimensioning:
Command variable w:
Command variable w1:
Command variable w2:
Operating range:
Volumetric flow:
Actual value signal Us:
Setting range
Vmin/Vmax :

Vnom :

Torque:

Sound power level:

Pressure reading with volumetric flow
2 ...300 Pa

AC 24 V 50/60 Hz; DC 24 V
2W
3.5 VA (without damper drive)

DC 0-10 V (input resistance 100 k<)

DC 2-10V (0-10V switch over via ZTH-GEN)
DC 0-10 V (for operating mode 0-10)

DC 2-10 V (for operating mode 2-10)

Vinin = 0...100 % of set V¢, volumetric flow
Vinax = 30...100 % of set Vg, volumetric
flow

OEM-specific nominal volumetric flow set-
ting, suitable for VAV box

VFP-100 (make Belimo)

VRP-STP (make Belimo)
For static differential pressure control with separately available

sensors VFP-100

Supply voltage:
Power consumption:

Dimensioning:

Command variable w1:
Operating range:
Actual value signal Us:

Setting ranges
- Standard value

- Setpoint value:
Protection class:
Protection type:
Ambient temperature:
Storage temperature:

AC 24V 50/60 Hz;

1.3 W (incl. sensor VFP-..., without actua-
tor...-24 V)

2.6 W (incl. sensor VFP-..., without actuator
=24 V)

DC 2...10 V @ input resistance 100 kQ
DC2.10V

DC 2..10 V @ max. 0.5 mA (signal linear,
corresponds to 0...100%Ap)

25..100% FS sensor (factory setting =
100%. Example VFP-300: FS = 300 Pa =
100%)

30...100 % of the set standard value (Ap)
Il (safety extra low voltage)

Supply voltage:
Measuring range:
Overload protection:
Measuring principle:

Output signal:

Linearity:
Hysteresis:

- Zero point

- Measuring range:
Mounting position:
Position dependence:

Pressure connection:

Temperature dependence:

DC 15 V (of the controller VRP...)
7.5...100 Pa (zero points can be set)
up to 500 Pa

Differential pressure measurement by
membrane (inductive)

DC0...10 V (as a linear function of the pres-
sure for controller VRP...)

+1 % of the end value (FS)
0.1 % typ.

+0.1%/K

+£0.1%/K

t=+10...+40°C (reference temperature T, =
25°C)

Vertical (i.e. hose connecting piece top, lat-
eral or bottom)

Max. £ 4.5 Pa upon rotation by 90° around
the horizontal axis

Hose connecting piece for hose internal di-
ameter g4...6 mm

Cable 1 m, with 4-pin plug., to fit controller
VRP...

Il (safety extra low voltage)
IP42

0...+50°C

-10...+80°C

P42 Electri fion:
0. +50°C ectric connection:
-20..+80°C Protection class:
Protection type:
Ambient temperature:
Storage temperature:
08/13 - 45
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VRP-M (make Belimo)

Self-adapting digital VAV controller, with external static pres-
sure sensor and external damper actuator as a communication-
capable VAV or CAV solution (e.g. applications including high-
speed actuators)

GLB181.1 E/3 / GLB181.1 E/KN (make Siemens)
Dynamic pressure sensor, digital VAV controller and damper
drive as communication-capable VAV-Compact solution.

Measuring principle : Pressure sensor for static effective pressure
measurement

Measuring range of the VFP-100: 0...100 Pa (room pressure con-
Sensor : trols)
VFP-300: 0...300 Pa (standard volumetric
flow controls)
VFP-600: 0...600 Pa (duct pressure con-

trols)
Supply voltage : AC 24V 50/60 Hz; DC 24 V
Functional range : AC +/- 20%, DG +/- 10%
Power consumption: 1.1 W
Dimensioning : 2.6 VA
Control function : VAV / CAV / Open-Loop;

Supply/return air or stand-alone operation;
master/slave parallel circuit;
Mixing box control

Setting range Vinin = 0...100 % of set V5, volumetric flow
Vinin/Vinax - Vinax = 30...100 % of set V,,, volumetric
flow

Command variable w/Y : DC 2-10 V (4...20 mA with 500 Q input re-
(Input resistance min. sistance)

100 kQ2) DC 0-10 V (0...20 mA with 500 Q input re-
sistance)

Setting range actual val- DC2..10V

ue signal Us : DCO...10v

MP bus function
Address in bus mode:  MP 1 ... 8 (traditional operation: PP)

Measuring principle :

Measuring range of the
Sensor :

Supply voltage :
Power consumption

drive rotating + calibra-
tion mode :

Torque :
Control function :

Setting range
Vmin/Vmax :

Nominal volumetric flow
Adjustment Vn:

Command variable YC:
Actual value signal U :
Running time :
Protection class :
Protection type :

Measuring air and ambi-
ent temperatures :

Storage temperature :
Operation and service :

Pressure sensor for dynamic measurement
of the effective pressure, automatic zero
point calibration (calibration mode)

0...300 Pa

AC 24 V 50/60 Hz; +/- 20%

75VA/55W
min. 10 Nm at the rated voltage

VAV / CAV / Open-Loop;
supply/return air or stand-alone operation;
master/slave parallel circuit

Viin = 20...120 % of set V., volumetric
flow
Vinax = -20...+100 % of set Vg, volumetric
flow

1.00...3,16

DCO-10V

DCO...10V

150 sec. for 90° angle of rotation

Il (safety extra low voltage)

IP 54

0° C...+50° C, 5...95% rH, non-condensing

-20°C...+70°C

AST 10 hand-held operating unit, AST 21
PC-Tool, plug-in via service socket

Cable, 6 x 0.75mm?2, terminals

7LONWORKS® / with  BELIMO interface UK24LON /

Konnex EIB : UK24EIB, 1 ... 8 BELIMO MP devices (VAV / Connection :
flap drive/ valve)

DDC controller : DDC controller / PLC from different manu-
facturers, with integrated MP interface

Fan Optimiser : BELIMO Optimiser COU24-A-MP

Sensor connection : Passive (Pt1000, Ni1000, etc.) and active
sensors (0...10 V), for example tempera-
ture, humidity, 2-point signal (switching
power 16 mA @ 24 V), for example switch,
presence detector

Protection class : Il (safety extra low voltage)

Protection type : IP 42

Measuring air and ambi- 0° C...+50° C, 5...95% rH, non-condensing

ent temperatures :

Storage temperature :  -20° C...+80° C

Operation and service :  Plug-in via service socket / VRP-M-Tool

Communication : PP/MP bus, max. DC 15V, 1200 baud
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ASV181.1 E/3 (make Siemens)

Static pressure sensor, digital VAV controller and external
damper drive as a communication-capable VAV or CAV solution.
Measuring principle: Pressure sensor for static effective pressure
measurement, automatic zero-point calibra-

tion (calibration mode)

Measuring range of the 4...300 Pa

Sensor :
Supply voltage: AC 24V 50/60 Hz; +/- 20%
Power consumption in
calibration mode: 6VA/35W
Torque: Depending on damper drive (upon request)
Control function : VAV / CAV / Open-Loop;
supply/return air or stand-alone operation;
master/slave parallel circuit;
Setting range Vinin = 20...120 % of set Vy,gq, Volumetric
Vinin/Vmax : flow
Vinax = +20...+4100 % of set Vpgnpn volumetric
flow

Nominal volumetric flow
adjustment Vn : 1.00...2.55

Command variable YC: DC 0-10V

Actual value signal U:  DC0..10V

Protection class: Il (safety extra low voltage)
Protection type: IP 54

Measuring air and ambi- 0° C...+50° C, 5...95% rH, non-condensing
ent temperatures :

Storage temperature:  -20° C...+70° C

Operation and service: ~ AST 10 hand-held operating unit, AST 21
PC-Tool, plug-in via service socket

Connection : Cable, 6 x 0.75mmg2, terminals
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227V-024-05, -10, -15 (make Gruner)
Dynamic pressure sensor, digital VAV controller and damper
drive as communication-capable VAV-Compact solution.

227\VM-024-05, -10, -15 (make Gruner)
Dynamic pressure sensor, digital VAV controller and damper
drive as communication-capable VAV-Compact solution.

Measuring principle:
Measuring range:

Sensor:

Functional range:
Power consumption:
Dimensioning:
Torque:

Control function:

Setting range:
Vinin 10 Vinax

Command variable Y/Z:
(Inherent resistance
min. 100 kQ)

Setting range:
Bus function:

DCC controller:
Sensor integration:

Protection class:
Protection type:
Measuring air and
ambient temp.:

Storage temperature:
Sound power level:

Operation and service:

Communication:
Connection:

Dimensions:
Weight:
Maintenance:

(Actual value signal U/PP)

Pressure reading with volumetric flow
0...~300 Pa

(bursting pressure 1 bar)

Supply voltage

AC 24V 50/60 Hz, DC 24 V
AC19..29V,DC19..29V

2.5W (5Nm)

4.0VA (5Nm)

min. 5 Nm at the rated voltage

(10 Nm, 15 Nm, optional)

VAV / CAV / Open-Loop;
Supply/return air or stand-alone operation;
master/slave parallel circuit;

Mixing box control

Viin=0...100% of Vo
Vinax=0...100% of V.o

Vionst =0...100% of Viom

DC 0-10 V (0-20 mA min. 500 Q
input resistance)

DC 2-10 V (4-20 mA min. 500 Q
input resistance)

DCO-10V

DC2-10V

PP bus (open PP protocol)

(Modbus RTU optional)

DCC controller or PLC

passive or active sensor (0-10V)

for example, humidity, temperature
2-point signal (switching power 16 mA

@ 24 V), for example switch, motion de-
tector

[l (Safety extra low voltage)

IP54 (measuring hoses connected)
0-70°C (medium), 5-95°C rel.
0-50°C (environment)

Humidity non-condensing

-20 °C to +80 °C

<35 dB(A)

can be plugged using the diagnostic plug
into

PC tool GUIV, manual setting device
or feedback signal

PP bus, max. 15 VDG, 1200 Baud
Cable 1000 mm, 4 x 0.75 mm?
(halogen-free), terminals

115 x 65 x 61 mm

approx. 435 g

maintenance-free

Measuring principle:
Measuring range:

Sensor:

Functional range:
Power consumption:
Dimensioning:

Torque:

Control function:

Setting range:
Vinin 10 Vinax

Command variable Y/Z:
(Inherent resistance

min. 100 k)

Setting range:

(Actual value signal U/PP)

Bus function:

DCC controller:
Sensor integration:

Protection class:
Protection type:
Measuring air and
ambient temp.:

Storage temperature:
Sound power level:

Operation and service:

Communication:
Connection:

Dimensions:
Weight:
Maintenance:

Pressure reading with volumetric flow
0...~250 Pa

(bursting pressure 1 bar)

Supply voltage

AC 24V 50/60 Hz, DC 24 V

AC 19..29V,DC 19..29 V

2.5W (5 Nm)

4.0 VA (5 Nm)

min. 5 Nm at the rated voltage

(10 Nm, 15 Nm, optional)

VAV / CAV / Open-Loop;
Supply/return air or stand-alone operation;
master/slave parallel circuit;

Mixing box control

Vinin=0...100% of Vpom
Vinax=0...100% of Vp,om

Vionst =0...100% of Vpom

DC 0-10 V (0-20 mA min. 500 Q
input resistance)

DC 2-10 V (4-20 mA min. 500 Q
input resistance)

DC0-10V

DC2-10V

PP bus (open PP protocol)

(Modbus RTU optional)

DCC controller or PLC

passive or active sensor (0-10V)

for example, humidity, temperature
2-point signal (switching power 16 mA

@ 24 V), for example switch, motion de-
tector

Il (Safety extra low voltage)

IP54 (measuring hoses connected)
0-70°C (medium), 5-95°C rel.
0-50°C (environment)

Humidity non-condensing

-20 °C to +80 °C

<35 dB(A)

using the display by means of a screwdriv-
er directly

at the device or via the feedback signal
PP bus, max. 15 VDC, 1200 Baud
Cable 1000 mm, 4 x 0.75 mm?
(halogen-free), terminals

115X 65 x 61 mm

approx. 435 g

maintenance-free
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Damper drives...24-
for VRP-VFP, VYRD3-S0, VRP-STP, VRP-M

LM24A-V SF24A-V (-ST for VRP-M only), (spring return actuator)

Supply voltage: AC 24V 50/60 Hz / DC 24V of VR..., Supply voltage: AC 24V 50/60 Hz / DC 24V of VR...,
ready to plug in ready to plug in

Power consumption/ Power consumption/

Dimensioning: 2W/3.5VA Dimensioning: 75W/10VA

Actuator signal: DC 6.0 V£ 4V (of VR...) Actuator signal: DC 6.0 V+ 4V (of VR...)

Torque at Torque at the

Rated voltage: Min. 5 Nm Rated voltage: Min. 20 Nm

Running time for 90° Running time for 90°

(or 95°): 150 s. (or 95°): Drive 150 s, spring return: 20 s

Protection type: IP 54 Protection type: IP 54

Protection class: 1l (safety extra low voltage) Protection class: 1l (safety extra low voltage)

Sound power level; max. 35 dB (A) Sound power level: Drive max. 40 dB(A) / Spring max. 62 dB(A)

Rated voltage:
Running time for 90°
(or 95°):

Protection type:
Protection class:
Sound power level:

Min. 10 Nm

150 s.

IP 54

1l (safety extra low voltage)
max. 35 dB (A)

LMQ24A-SRV-ST or NMQ24A-SRV-ST (for VRP-M only)
(high-speed damper, not permitted with Belimo Fan Optimiser)

NM24A-V
Supply voltage: AC 24V 50/60 Hz / DC 24V of VR...,

ready to plug in Supply voltage:
Power consumption/
Dimensioning: 3.5W/55VA Power consumption/
Actuator signal: DC 6.0 V£ 4V (of VR...) Dimensioning:
Torque at Actuator signal:

Torque at the

Rated voltage:
Running time for 90°
(or 95°):

Protection type:
Protection class:

Sound power level:

AC 24V 50/60 Hz / DC 24V of VRP-M...,
ready to plug in

12W/18 VA
DC 6.0 V+ 4V (of VR...)

min. 4 Nm or min. 8 Nm

25so0ré4s.

IP 54

Il (safety extra low voltage)
max. 52 dB (A)

Rated voltage:
Running time for 90°
(or 95°):

Protection type:
Protection class:
Sound power level:

SM 24A-V

Supply voltage: AC 24V 50/60 Hz / DC 24V of VR..,,
ready to plug in

Power consumption/

Dimensioning: 4W/6VA

Actuator signal: DC 6.0 Vx4V (of VR...)

Torque at the

Min. 20 Nm

150 s.

IP 54

Il (safety extra low voltage)
max. 45 dB (A)

NM24A-V-8T (for VRP-M only)

Supply voltage:

Power consumption/
Dimensioning:
Actuator signal:
Torque at the

Rated voltage:
Running time for 90°
(or 95°):

Protection type:
Protection class:

Construction subject to change.

Sound power level:

AC 24V 50/60 Hz / DC 24V of VRP-M...,
ready to plug in

3.5W/6 VA
DC 6.0 V= 4V (of VR...)

Min. 10 Nm

150 s.

IP 54

Il (safety extra low voltage)
max. 35 dB (A)
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Functional check

VRD3-S0, VRP-VFP:

Functional check

Electric connection :

Apply supply voltage 24 V AC (x10%) to terminals 1 + 2.
Is the polarity of the system neutral conductor correct?

Check the wiring according to the diagram. Check

transformer power.

— Example: VRD3-S0 (2.9 VA), VRP-VFP (2.6 VA),
NM24-V (4.0 VA)

— Yes: VR../drive ...24-V

U

VR.. / drive ...24-V:

Connect terminals 1+7. Does the drive move to the "CLOSED"
position?

= No:

— No: Check the direction of rotation switch of the drive.
—> Switch on drive is marked L/R or A/B.

= Yes: Vjax

U

Vinax:

Connect terminals 2+7. Does VR.. control t0 Via?

= No: Check and compare the setting of the V54 potenti-
ometer with the technical data on the VAV machine.
—s If the drive moves to the "OPEN" position, and
the maximum volume is not reached, then the
duct pressure is too low.
U
Vinin :

Interrupt the terminal 3 and/or 4 command variable. Does VR..
control to Vpyin?

= No: Check and compare the setting of the Vp,, potenti-
ometer with the technical data on the VAV machine.

= Yes: |If required, restore interrupted connections (termi-
nals 3+4).

Functional check during startup and service

If required, easily accessible setting potentiometers and con-
nections allow set values and the correct operation of the volu-
metric flow controllers to be reliably and quickly checked on-
site.
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NMV-D3-MP, NMVAX-D3-MP and LMV-D3-MP:
Functional check

Electrical connection

Apply supply voltage 24 V AC (£10%) to terminals 1 + 2.
Is the polarity of system neutral conductor correct?

— No: Check the wiring according to the diagram. Check
transformer power.
— NMV-D3-MP and NMVAX-D3-MP 5.5 VA /LMV-
D3-MP 5 VA
= Yes: NMV-D3-MP, NMVAX-D3-MP /ZTH EU or LMV-D3-
MP /ZTH EU
U

NMV-D3-MP, NMVAX-D3-MP / ZTH EU or LMV-D3-MP / ZTH
EU:

Has the NMV-D3-MP / NMVAX-D3-MP / LMV-D3-MP been set
to the correct operating mode?

(Check using the connected setting device ZTH EU!)

= No: Set operating mode using ZTH EU.
— Operating modes: 0-10V, 2-10 V

= Yes: Drive

U

Drive:

Use ZTH EU to set operating mode 2-10 V and connect terminals
1+3 of the NMV-D3-MP / NMVAX-D3-MP / LMV-D3-MP.
Does the drive move to the "CLOSED" position?

= No: Contact VRA manufacturer.
= Yes: Vjax

U

Viax:

Connect the terminals 2+3 of the NMV-D3-MP / NMVAX-D3-MP
/ LMV-D3-MP.

Does the NMV-D3-MP / NMVAX-D3-MP / LMV-D3-MP control
to Vinax? - Check actual value signal Us.

Check Vpay value in the ZTH EU and compare set-
tings with the technical data on the VAV machine.

— If the drive moves to the "OPEN" position, and
the maximum volume is not reached, then the
duct pressure is too low.

Use ZTH EU to set the system-specific operating
mode.

— No:

— Yes:

Functional check during startup and service

If required, easily accessible setting potentiometers and con-
nections allow set values and the correct operation of the volu-
metric flow controllers to be reliably and quickly checked on-
site.

Version: 01.06.2016
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Startup using PC-Tool
Direct connection in the switch cabinet or socket
(traditional application)

ZTH EU as MP level converter

Description

The ZTH EU is also a potential-free interface between the USB
port of a PC and the Belimo MP bus. It is used to connect the
Belimo PC-Tool directly to the MP bus or directly to a program-
mable MFT drive.

Power supply

The ZTH EU is supplied with power by the USB port. The MP bus
voltage is obtained internally by means of DG/DC converter. This
is why no external power supply is necessary.

Driver

To be able to work with the ZTH EU, a suitable driver must be
installed on the PC. The driver can be downloaded from the Be-
limo website (download section). After installation of the driver,
the ZTH EU device will log in to the PC as a virtual COM interface.

Note
For connection to USB ports of PCs and BELIMO-24 V drives
only (to safety extra low voltage SELV or US class 2 feeds).
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Connection diagram 1

Local connection via a service socket of the MF/MP or LON drive
using a ZK1-GEN cable.

Connection diagram 2

1l ~ Ac2av
- + DC24V

ZK2-GEN

N o
Belimo
PC-Tool
O]

12 5

MFT(2) ..LON T

A-AF ..ALON -+ vsme
-.A-MP_..D3LON Antrieb / Actuator
...D3-MP

Local connection via a connecting cable of the MF/MP or LON
drive using a ZK2-GEN cable.

1.) white = GND
green = MP
blue = not connected

Version: 01.06.2016
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Startup using the setting and diagnostic device ZTH
EU (Belimo)

o
BELIMO

Short description

The VAV setting device ZTH EU allows efficient testing of VAV
and CAV installations. Installations fitted with the Belimo VAV
controller can be simply adapted to the room and user require-
ments.

The VAV setting device ZTH EU replaces the previous setting de-
vice ZTH-GEN (2007-2014).

All standard Belimo VAV controllers with integrated PP commu-
nication (from 1992) that are sold in the EU can be set using the
ZTH EU.

Specifications:

easy, quick setting of the VAV boxes parameters

diagnostic function

one tool for all VAV units

voltage supplied by VAV controllers - no batteries required!
service socket VAV / CR24 controller, PP connection
includes connecting cable RJ12 6/4, 6-pin plug

New generation, MP bus tester

for functional test of MP bus

backward compatible with all Belimo PP / MP units from 1992
efficient handling, can be operated with one hand

Selection of stages for test (OPEN/CLOSE/MIN/MAX/STOP)
Damper position indicator for diagnostics

Display of the setpoint / actual volume and Vpin/max Sétting in
m3/s (I/s).

08/13 - 52

Construction subject to change.

Keys / Display:

2 x 16-digit LCD with background lighting

WV A Forwards/Backwards
Change value / status

0K  Confirm input

ESC Cancel input/
Leave submenu/ Discard changes

i shows additional information if available

Connection:
Locally via service socket

-
Dimensions:
85x65x23 (WxHxD)

Connection and supply

Stand-alone operation:;

Connection including supply takes place via the service socket
at the VAV controller or via the terminals.

Bus operation:

The ZTH EU can be used in the following units while the bus is
running if it is connected via the local service socket: VAV-Com-
pact L/N/SMV-D3-MP, NMVAX-D3-MP, L/NMV-D3LON.

With the VRP-M, L/NMV-D3-M and NMVAX-D3-MP, the MP-
Bus must be disconnected when the service socket is used.

Restriction:
Direct connection in an MP network or via an MP-Bus master is
not possible.

The ZTH EU comes with a quick start guide de/en to be affixed
to the back of the unit.

Version: 01.06.2016
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Smartphone - Belimo Assistant App

The NFC antenna area of the VAV Compact is located between
the Belimo or OEM logo and the NFC label.

Align NFC-capable android smartphone with loaded Assistant
app on the VAV-Compact such that the two antennae are above
one another.

The Belimo Assistant app can be downloaded from the Google
Play Store.

NFC-capable devices:

LMV-D3-MP, NMV-D3-MP, SMV-D3-MP and LHV-D3-MP with
printed NFC label.

Non-NFC-capable devices:
All devices without NFC label
LMV-D3-MF
LMV-D3-LON and NMV-D3-LON
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Commissioning using the setting device GUIV-A

Application

The setting device GUIV-A is used by the startup or service per-
sonnel in order to carry out simple settings to the equipment or
to check the actual values.

The controller type 227V does not have any operating elements
such as switches or setpoint potentiometers. To program the
operating modes and the operating parameters Vp,in and Vi
the setting device GUIV-A is required, which can also be used to
switch from2-10V DCto 0-10V DC.

Connection

The GUIV-A can be connected electrically to 227 V via the U/PP
connection by direct on-site or remote control, for example in a
switch cabinet.

Structure and operation

The relevant parameters can be set and queried in the individual
menu items, while the operating parameters programmed in-
factory can be queried under menu item 10.

Note:
As long as the U/PP connector is connected to the GUIV-A, the
output signal U does not correspond to the actual value.

Connection diagram

24 VAC . 2227:;/,leAC
1 2 3 GUIV-A

1 Earth, neutral

2 Supply voltage 24 V AC

3 Setpoint value signal Y and positive control Z input 227V, GUAC
4 Output communication signal PP and actual volumetric flow U

Version: 01.06.2016
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Differential pressure diagram
for VRA-R (round design)

S & SSTEELESS S
00— 17T 7 7 PAVAVARY (N
300 P=1.2 kg/m? / YAV WIS IV (VAW
y ARNNVARYAVATAVA/AY S ANIVARV/
200 L 1LY /7 d
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100 1/ / / / / / 4
80 II II III 7/ IIJ / ﬁ
60 / / / /////I/ . . d
177 /
40 / / // / P4
__ 30 JANAAVEVAITINIAN AV
(ERVARN AV A TAVI ARTAW 4
\—§20 A / A
=) AL/ any /// /
10 1/ // / II/ / y
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7 / /17
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10 20 30 50 100 200300 500 1000 2000 4000 8000 Vi [l/s]
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Controller selection
Electric controller: Actuator: Pneumatic controllers: Servo cylinder:
VRA-R-E VRA-Q-E-JK-LP VRA-R-P VRA-Q-P-HKP
VRA-Q-E-HKP Direction VRA-Q-P-JK-LP
VRA-Q-E-HKU of VRA-Q-P-HKU
Belimo: control”)
- LMV-D3-MP Compact Compact - Sauter:
(201x201 - - RLP10 FOO1 B AK31P1 FOO1 AK42P F003
400x400) - RLP10 F905 A | AK31P1F001 | AK42P F003
- NMV-D3-MP Compact Compact - RLP100 F003 AB | AK31P1F001 | AK42P F003
- NMVAX-D3-MP Compact Compact - RLP100 F914 A | AK31P1F001 | AK42P F003
- SMV-D3-MP - Compact - RLP100 F123 A | AK31P1F001 | AK42P F003
- VRD3 NM24A-V SM 24A-V
- VRD3 SF24A-V SF24A-V
- VRD3 LF 24-v 4) -
- VRP/VFP 300 NM24A-V SM 24A-V
- VRP-STP-VFP NM24A-V SM 24A-V
100/300/600
- VRP-STP-VFP SF24A-V SF24A-V
100/300/600
- VRP-M-VFP 300 3 LMQ24A-SRV-ST/| SF24A-V-ST
NMQ24A-SRV-ST/
NM24A-V-ST
SF24A-V-ST
- LMV-D3-MOD Compact Compact
- NMV-D3-MOD Compact Compact
- LMV-D3-LON Compact Compact
- NMV-D3-LON Compact Compact
- Siemens:
- GLB181.1E/3 ™) Compact Compact
- GLBT81.1 E/KN Accessories:
- ASVIB1TE/S GLB1G'6A(%]MA1"" GEBT..., GCAT... S1A/S2A, limit switch make Belimo, to fit all new compact controllers
and actuators of make Belimo.
- Sauter: ZTH-EU/PC-Tool for Belimo ...MV-D3-MP, ...MVAX-D3-MP
- ASV115CF132E AST10 for Siemens GLB/ASV 181.1 E/3 / GUIV-0 for Gruner 227V.
= ASV115CF152E Compact Gompact
(201x201 -
- ASV115BF132E 1003x711) 1.) Available up to a maximum torque of 10 Nm.
- ASV115BF152D 2.) Mounting plate with integrated traction relief for controller EYE at
- EYE 205 F902 2)6) ASM115F122 | ASM115F122 an extra charge.
- EYE 206 F902 2) ASM105S F132 | ASM115S F132 |  3.) Available up to NW 400. In NW 400, a cover plate (internal diameter
- Gruner: 350 mm) is mounted on the pressure side in front of the measuring
- 227V-024-05 (-10, -15) Compact Compact Cross.
- 227VM-024-05 (-10, -15) Compact Compact 4.) Available for VRA-E from 2100 to @400 mm. For VRA-E-HKP avail-
- GUAC-S3 227-024-08V | 227-024-15-V able up to NW 503x503 (WxH). ,
(on request) 997-024-05-V 5.) Controller with integrated LON bus connection.
- GUAC-P1/P3/P6 227-024-08-V | 227-024-15-y | 6.) Notsilicone-free!
(on request) 227-024-05-V 7.) A- Servo cylinder "depressurised OPEN"
- GUAC-S3 341C-024-05-V | 361C-024-10-V B- Servo cylinder "depressurised GLOSED"
(on request)
- GUAC-P1/P3/P6 341C-024-05-V | 361C-024-10-V
(on request)
The selection of each actuator (torque) depends on the housing di-
mensions.
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Maintenance and service

Assembly and maintenance instructions

1. When the device is delivered, check whether the controllers
are complete and have been delivered without damage.
Complaints have to be communicated immediately and di-
rectly to the transporter and SCHAKO.

2. The volumetric flow controller must not be carried on the
regulation components, measuring cross or the damper
leaf, but only on the housing.

3. The controllers must be carefully stored on-site. They must
be protected from dust, dirt and from direct weather effects.

4. The controllers must be assembled in a way to allow in-
spection.

5. Assembly must be carried out by expert personnel, observ-
ing recognised technical rules and regulations.

6. For Ex-protected rooms, Ex-protected control components
must be used (VRA-P).

7. For polluted air, the volumetric flow controllers must be
used with an integrated controller with a static membrane
pressure sensor. In this case, it is absolutely necessary
to observe the mounting position. The volumetric flow
controllers are not suitable for air containing sticky and
greasy particles.

Zero adjustment of the static pressure sensors VFP-...

The pressure probe is based on a static pressure meter. Great
care must be taken to ensure correct transport and correct as-
sembly. The volumetric flow controllers have been adjusted in-
factory by the OEM manufacturer according to their mounting
position. If the controllers are installed in another position the
sensors can be adjusted as follows.

1. Sensor VFP-... must have been installed.

2. Connect VFP-... to VRP and supply VRP with 24 V AC mains
voltage.

Remove lid from VFP... .

Move damper to the "OPEN" position.

Pull damper drive plug from the VRP.

Remove the pressure hoses from the connection pipes.
Attention! Make a note of the (+) and (-) assignments.

7. The membrane position is considered balanced when both
LEDs are dark (OFF). If the meter position is not balanced,
one of the two LEDs will light up, and the position must be
adjusted on the potentiometer in the VFP-...

8. Slowly turn the zero point adjustment of the potentiometer
(non-painted potentiometer), until both LEDs are dark

IS

D3-MP, NMVAX-D3-MP, LMV-D3-MP and VRD3-S0 requires
little maintenance. However, if, depending on the degree of pol-
lution of the air, unexpected volumetric flow deviations occur,
then the following procedure is recommended.

1. Pull off the pressure hoses from the sensor connection pipe
of the NMV-D3-MP, NMVAX-D3-MP, LMV-D3-MP or of the
VRD3.

Attention! Make a note of the (+) and (-) assignments.

2. Using a suitable hand pump, blow air into the (-) connection
piece of the sensor (this will blow any dirt deposited inside
the sensor out of the (+) connection piece).

3. Remove any dirt that may have formed from the connecting
pieces and hose ends.

4. Reconnect pressure hoses, (+) and (-) as before.

5. Carry out a functional check of the controller.

Legend

V. (m%h) = Airvolume

v [I/s] = Airvolume

Ap  (Pa) = Pressure difference

Ap; (Pa) = Pressure loss

APt min(Pa) = Minimum static pressure difference
Apy (Pa) = Effective pressure

ALy, [dB/oct] = Level correction value / octave

p  (kg/m3) = Density

Kt () = Measuring cross constant

gD () = hydraulic diameter

Lw  [dB/Okt]= Sound power level/ octave (Ly = Lyy + KF)

Lwi [dB/Okt]= Sound power level / octave, relative to 1 m2 of in-
flow area

[dB(A)] = A-weighted sound power level [Lya = Lyai + KF]

[dB(A)] = A-weighted sound power level in duct, relative
to 1 m? of inflow area

Lw anst [dB/Okt]= Radiated noise / octave

Lwai

A (md = Inflowarea (W x H)
vk (m/s) = Duct velocity
KF () = Correction factor
fm  (Hz) = Octave band centre frequency
NW  (mm) = Nominal width
H (mm) = Height
B (mm) = Width
Us (V) DC = Measurement output (electric voltage)
(
(
[

OFF EK m/s) = Calibration curve
] i\ ) e i o VR KA () = Number of baffles
- ASsemble 1id 0 De dB/Okt]= Insertion loss
10. Reconnect pressure pipes as before (+) and (-).
11. Reconnect the plug of the damper drive.
Cleaning of the dynamic differential pressure sensor
The dynamic differential pressure sensor integrated in the NMV-
08/13 - 56 Version: 01.06.2016
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Order details

Volumetric flow controller

type VRA
[ * 1
Variable Constant
volumetric flow rate control] |volumetric flow rate control
(Vinin = Vimax) (Vkons)
[ » J
[ * 1
round design rectangular design
-R -0
[ - | [ é |
with electric controller with pneumatic controller with electric controller with pneumatic controller
-E -P -E -P
o | I |
Operating modej [Operating mode Operating mode | [Operating mode]
0-10V 210V 0-10V 2-10V
\—,—l T » ] -
[ | * I 1
airtight to airtight to not not
DIN EN 1751,| |DIN EN 1751, airtight airtight
Class 3 Class 3 supported | | supported in
supported | | supported in in plastic sintered
in plastic sintered bearing bearing
bearing bearing -HKP -HKU
-JK-LP -JK-LU
| I .
[ I ] I ] |
Housing made of Housing made of Housing made of Housing made of
stainless steel 1.4301 stainless steel 1.4571 galvanised sheet steel galvanised sheet steel
-V2A -V4A - with DD coating
-DD
(not for VRA-...-JK-LP)
and VRA-...-JK-LU)
Accessories:
Flat-bed acoustic cladding Rubber lip seal Acoustic cladding
Insulation 3 mm (VRA-R only) (VRA-R only) Insulation 20 mm
-FDS -GD -DS
Metu flange Counter flange Duct silencer Acoustic cladding
(VRA-R only) (VRA-R only) (VRA-R only) Insulation 40 mm (VRA-Q only)
-MF -GF -RS -DS40
Tension ring Flat flange Mineral wool silencer
(VRA-R only) (VRA-R only) with MWK sound-absorbing baffle (VRA-Q only)
-SR -FF A

Order example:
VRA-Vin-Vimax-R-E 250

Unless stated otherwise, the thick-frame model will be delivered.
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Specification texts

Volumetric flow controller in round design, for spiral duct connec-
tion, for use in supply and return air systems for constant or varia-
ble volumetric flow, room or duct pressure regulation. With positive
control Vimin, Vimax Or "CLOSED". Allowed pressure difference range:
50-1000 Pa, allowed ambient temperature 0-55°C. Suitable for use
with duct velocities of 1-12 m/s. It is possible to subsequently ad-
just the operating volumetric flows set ex works. The output signal
can be used for master/slave or parallel operation of several con-
trollers or for actual value display 2-10 V DC (0-10 V DC), which
corresponds to 0-100 % of the set Vpay in DDC/ZLT systems.
Housing made of galvanised sheet steel with silicone-free damper
blade seal made of PUR for airtight sealing. Measuring cross made
of extruded aluminium profile, measuring cross support made of
plastic (PA6), damper bearing made of brass. With electric control-
ler, control voltage 24 V AG, 50 / 60 Hz, temperature compensation
of 10-40°C, wired and adjusted in factory. TUV inspected according
to VDI 6022 Sheets 1+2.

Product: SCHAKO type VRA-R-E

- Housing leakage according to DIN EN 1751, class B, at a duct
pressure of up to 1000 Pa.

- Leakage with closed damper blade according to DIN EN 1751
Class 3 (size 100 class 2) at a duct pressure of up to 1000 Pa.
Higher requirements upon request.

- with spring return actuator (at an extra charge)
- currentless "CLOSED"
- currentless "OPEN"

- With pneumatic controller, feed pressure 1.2 = 0.1 bar, suitable
for duct velocities 3-12 m/s:
- depressurised "CLOSED" or
- depressurised "OPEN"
Requirement: Measuring air 0...+ 50°G/5...95% rH, non-con-
densing.
Product: SCHAKO type VRA-R-P

- Housing (at an extra charge) made of
- galvanised sheet steel with DD coating (-DD)
- stainless steel 1.4301 (-V2A)
- stainless steel 1.4571 (-V4A)
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Volumetric flow controller in rectangular design, for spiral duct con-
nection to DIN 24 190, for use in supply and return air systems for
constant or variable volumetric flow, room or duct pressure regula-
tion. With positive control Vi, Vimax Or "CLOSED". Allowed pres-
sure difference range: 50-1000 Pa, allowed ambient temperature
0...+50°C. Suitable for use with duct velocities of 1-12 m/s. It is pos-
sible to subsequently adjust the operating volumetric flows set ex
works. The output signal can be used for master/slave or parallel
operation of several controllers or for actual value display 2-10 V DC
(0-10 V DC), which corresponds to 0-100 % of the set Vy,ay in DDC/
ZLT systems. Housing made of galvanised sheet steel. Opposed
blades, not airtight, made of galvanised sheet steel, supported in
plastic bearings. Measuring cross made of extruded aluminium pro-
file, measuring cross support made of plastic (PA6). With electric
controller, control voltage 24 V AC, 50 / 60 Hz, requirement: meas-
uring air 0...+ 50°C/5...95% rH, non-condensing, wired and adjust-
ed in-factory. Right-hand design. TUV inspected according to VDI
6022 Sheets 1+2.

Product: SCHAKO type VRA-Q-E-HKP

- Housing leakage according to DIN EN 1751, class B, at a duct
pressure of up to 1000 Pa.

Leakage with the blades closed according to DIN EN 1751

Class 3 at a duct pressure of up to 1000 Pa (VRA-Q-...-JK-... on-
ly).

Higher requirements upon request.

- Blades supported in sintered bearing.
Product: SCHAKO type VRA-Q-E-HKU

- with spring return actuator (at an extra charge)
- currentless "CLOSED"
- currentless "OPEN"

- Opposed blades made of extruded aluminium profile,
airtight to DIN EN 1751, Class 3, mounted in plastic bearing.
Product: SCHAKO type VRA-Q-E-JK-LP

- Opposed blades made of extruded aluminium profile,
airtight to DIN EN 1751, Class 3, mounted in sintered bearing.
Product: SCHAKO type VRA-Q-P-JK-LU

- with pneumatic controller, feed pressure 1.2 = 0.1 bar, for use
with duct velocity 3-12 m/s:
- depressurised "CLOSED" or
- depressurised "OPEN"

- Opposed blades, not airtight, made of galvanised sheet steel,
supported in plastic bearings.
Product: SCHAKO type VRA-Q-P-HKP

Version: 01.06.2016
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with pneumatic controller, feed pressure 1.2 + 0.1 bar, for use
with duct velocity 3-12 m/s:

- depressurised "CLOSED" or

- depressurised "OPEN"

Opposed blades made of extruded aluminium profile,

airtight to DIN EN 1751, Class 3, mounted in plastic bearing.
Product: SCHAKO type VRA-Q-P-JK-LP

Opposed blades made of extruded aluminium profile,
airtight to DIN EN 1751, Class 3, mounted in sintered bearing.
Product: SCHAKO type VRA-Q-P-JK-LU

Housing (at an extra charge) made of
- galvanised sheet steel, with DD coating (-DD) (not possible
with VRA-...-JK-LP and VRA-...-JK-LU)

Accessories (at an extra charge):
for VRA-R :

Flat-bed acoustic cladding (-FDS), made of 3 mm sound-absorb-
ing material with sheet metal casing made of galvanised sheet
steel

Acoustic cladding (-DS) made of 20 mm sound-absorbing mate-
rial with sheet metal casing made of galvanised sheet steel, non-
flammable according to DIN 4102-17.

Metu flange (-MF), on both sides, duct flange AF.
Counter flange, on both sides, to Metu flange (VRA-R only)

Tension ring (-SR) to connect Metu flange to counter flange
(VRA-R only)

Flat flange (-FF), on both sides, to DIN 24 154/5
Rubber lip seal (-GD), made of special rubber.

Duct silencer (-RS), casing and perforated sheet made of galva-
nized sheet steel with mineral wool filling

for VRA-Q:

Acoustic cladding (-DS) made of 20 mm sound-absorbing
material, with sheet metal casing made of galvanised sheet

steel, non-flammable to DIN 4102-17, including M8 cage nuts.
Acoustic cladding (-DS40) made of 40 mm (pressed to 35 mm)
sound-absorbing material, with sheet metal casing made of gal-
vanised sheet steel, non-flammable to DIN 4102-17, including
M8 cage nuts.

Mineral wool silencer (-ZSQ) with M3 metu profile on both sides,
housing (L=1500) consisting of galvanised sheet steel with inte-
grated MWK silencing baffles (L=1000). The MWK silencing baf-
fles with RAL quality seal consist of abrasion-resistant mineral
fibre boards covered with fibre glass filament (biosoluble, non-
flammable to DIN 4102) in a frame of galvanised sheet steel. Baf-
fles measured to ISO/DIS 7235 and to DIN 45646.
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