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Areas of application | Useable volumetric flow ranges

Areas of application Useable volumetric flow ranges

Volumetric flow controller for supply and return air systems, Volumetric flow ranges for VM-PRO-R
suitable for regulating a constant volumetric flow with the
option of electrical setpoint adjustment (VM-PRO-R-E)

ATTENTION NW Vzy (m?/h) Vay [I/s]

The VM-PRO is an adjusted controller working by the me- (mm) min. max. min. max.
chanism of action principle. Tampering with the controller,

whether manually or mechanically, are prohibited. When a 80 50 170 14 47
high volumetric flow setting has been selected, the damper 100 70 260 19 72
leaf must never be closed manually. Otherwise, the control

mechanism will be changed, resulting in a loss of control ac- 125 120 420 33 117
cu.racy. The field of a.ppllcatlon must'always be c.omplled ' 160 180 700 50 194
with. If the VM-PRO is used beyond its allowed field of appli-

cation, this will result in mechanical overload and thus in a 200 250 1200 70 333
loss of control accuracy. 250 300 1500 83 417
We would like to point out that to clean the stainless steel 315 450 2200 125 611
design, only suitable corresponding cleaning materials must

be used. 400 700 4200 195 1167

Volumetric flow ranges for VM-PRO-Q

ORRECTION FACTORS REGARDING THE AIR

OLUMES BxH Vau (m?/h) Vau [1/s]
In controller positions 1 and 2, Ap must be >100 Pa. (mm) min. max. min. max.
For Ap <1000 Pa deviations of up to 20% of the set value can 200 x 100 200 800 56 222
occur. 300 x 100 325 1075 90 299
Maximum deviation compared to the set value: 300 x 150 250 1500 69 417

Air velocity 2-4m/s  +10%
Air velocity 5-6m/s +8%
Airvelocity  7-8m/s 6% 400 x 200 500 2050 139 569

Air velocity 9-10m/s +5%
Scale accuracy + 4% 400x250 | 850 3200 236 889

300 x 200 225 1800 63 500

400 x 300 700 3600 194 1000

Maximum deviation compared to the set value:: NW 80 from
a static minimum pressure difference of p 100 Pa 400 x 400 900 4400 250 1222
Air velocity 3-4m/s +20%

Airvelocity  5-6m/s  +16% 500x200 | 650 3100 181 861

Air velocity ~ 7-8m/s  +10% 500x250 | 950 4200 264 1167

Air velocity 9-10m/s +8%

Scale accuracy +4% 500 x 300 1200 4800 333 1333
500x400 | 1300 6200 361 1722
600x200 | 450 4100 125 1139
600x250 | 1200 4600 333 1278
600x300 | 1700 5800 472 1611
600x400 | 1900 8200 528 2278

For the parameter setting of the control components, an air density
of 1.2 kg/m3 has been taken into account. When the air volume
drops below the Vi, shown in the chart, the correct functioning of
the volumetric flow controller is no longer guaranteed.

.
Construction subject to change
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Function

Mechanical volumetric flow controller VM-PRO

Technical documentation
Function | Processing

Processing

The constant volumetric flow controller VM-PRO works in-
dependently without requiring additional energy. The cent-
ral, ball-bearing flap is moved by the air current. The control
unit with control cam, spring and damper is attached to the
outside of the galvanised sheet steel housing. The required
volumetric flow is set in-factory. An adjustment of the volu-
metric flow at a later stage is possible (setting cam on hou-
sing). The control unit is protected with a cover. The control-
ler can be assembled in any assembly position.

--- Operating temperature: 10 - 50° C
--- Differential pressure range 50 - 1000 Pa
--- Housing leakage according to DIN EN 1751, class C

The mechanical volumetric flow controller VM-PRO-R-E /
VM-PRO-Q-E with actuator is suitable for adjusting the supp-
ly or return air volume to varying room occupations. Should
this become necessary, it can be done without removing the
false ceiling.

As-delivered the volumetric flow controllers VM-PRO-E are
set to V,in. The controller must be connected on-site to the
power supply and then adjusted on-site to the desired con-
troller position. The control unit including regulating curve,
spring, damper and actuator is attached to the outside of the
galvanised sheet steel housing. The required volumetric flow
is set in-factory.

Thanks to the actuator, the volumetric flow controller can be
adjusted without problems to the required volumetric flow
within the controller range. If a mechanical limitation of the
controller range by means of stops is selected for the drive,
the following setting values are possible:

To avoid unnecessary controller errors, the information
given on p. 9 should be observed. The setting values for ac-
tuators with constant control can be obtained from the con-
troller settings. In OPEN / CLOSED actuators, the control set-
ting is effected through a mechanical limit.

--- Limit stops for a mechanical limitation can only be achie-
ved in the scale ranges 1-7 and 3-10 (see also: controller
setting table)

For maintenance, service, retrofitting, etc., inspection ope-
nings in sufficient number and size must be provided on-site.
For room pressure regulation, we recommend electrical vo-
lumetric flow controllers VRA or room pressure controllers
CRP.

Construction subject to change
No return possible

Housing

Galvanised sheet steel (standard)
Galvanised sheet steel with DD coating
Stainless steel 1.4301 (V2A) or 1.4571 (V4A)

Control damper

Aluminium (VM-PRO-R- for NW </=160)

Aluminium with DD coating (VM-PRO-R- for NW </=160)
Galvanised sheet steel (VM-PRO-R- for NW >160 | VM-PRO-
Q)

Galvanised sheet steel with DD coating (VM-PRO-R- for NW
>160 | VM-PRO-Q-)

Stainless steel 1.4301 (V2A) or 1.4571 (V4A), optionally to
galvanised sheet steel at an extra charge

Control unit housing

Plastic, halogen-free
Stainless steel 1.4301 (V2A) or 1.4571 (V4A)

Version: 2015-08-28 | Document: 08/26 | Page 3
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Available sizes / -dimensions |

Available sizes / -dimensions

Sizes VM-PRO-R Sizes VM-PRO-Q
Nominal size NW @D L Height Width B
80 78 290 H 200 300 400 500 600
100 98 290 100 X N B . .
125 123 290 150 i » _ i i
160 158 290 200
200 198 290 i X X X X
250 248 390 250 - - X X X
315 313 390 300 - - X X X
400 398 490 400 - - x x xH
Dimension VM-PRO-R Dimension VM-PRO-Q
Round design, for duct connection to DIN EN 1506, position- Rectangular design, for duct connection to DIN 1505, right-
independent installation. hand design
Control unit  Type plate Control unit Control damper  Hou-
sing
122 165 2 165 /
\ 7 S 77
‘ S X 2 i T q
N [ - .
b \ / 1L ° . i
2 LR
N NI | Sy - EANE
/ i . LR /1
; | T 2 —H—- &y O—p— — -— T i
LU | o) S
) 3 T s [ss E— : N
L T
350 ,V 25 25

Control damper  Housing Type plate

The VM-PRO-Q is delivered in right-hand design only. If the
layout of the control unit is required on the left side , then
the VM-PRO-Q must be rotated by 180°.

Legend

X = available

- = notavailable

LR = Airflow direction

x* = with two control units

I ——
Construction subject to change
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Accessorieslist VM-PRO-R/-Q |

Acoustic cladding (-DS)

Electric actuator (-E)

made of sound-absorbing, insulating 20 mm material, non-
flammable to DIN 4102-17, with sheet steel casing made of
galvanised sheet steel (standard), stainless steel 1.4301

(V2A) or 1.4571 (V4A), with cage nuts (M6) (VM-PRO-Q on-

ly).

Flat-bed acoustic cladding (-FDS) - VM-PRO-R only

Made of sound-absorbing, insulating 3 mm material with
sheet steel casing made of galvanised sheet steel (standard),
stainless steel 1.4301 (V2A) or 1.4571 (V4A)

Flat flange (-FF) - VM-PRO-R only

3-point control (standard)
- VM-PRO-E-24
--- VM-PRO-E-230

Constant control
- VM-PRO-E-24-SR

Corner angle - VM-PRO-Q only

on both sides, to DIN 24 154/5, made of the same material
as the housing

Rubber lip seal (-GD) - VM-PRO-R only

on both sides, special rubber, silicone-free

METU flange (-MF) - VM-PRO-R only

on both sides, duct flange

Counter flange (-GF) - VM-PRO-R only

on both sides, to METU flange

Tension ring (-SR) - VM-PRO-R only

to connect METU flange to counter flange

Mineral wool silencer (-ZSQ) - VM-PRO-Q only

--- Housing made of galvanised sheet steel (standard), stain-
less steel 1.4301 (V2A) or 1.4571 (V4A)

--- Baffle frame made of galvanised sheet steel (standard),
stainless steel 1.4301 (V2A) or 1.4571 (V4A), on both si-
des with METU profile M2

--- Mineral fibre boards according to DIN 4102 A2, with glass
filament cover, biosoluble, wear-resistant

Duct silencer (-RS) - VM-PRO-R only

--- Rigid design

--- Outer casing and perforated plate made of galvanised
sheet steel (standard), stainless steel 1.4301 (V2A) or
1.4571 (V4A).

--- Mineral wool filling

Construction subject to change
No return possible

As standard, the volumetric flow controller VM-PRO-Q is de-
livered with corner angle. The special form of the corner ho-
les allows them to be connected to the connection systems
available on the market (e.g. METU system M 2/M 3)

Version: 2015-08-28 | Document: 08/26 | Page 5
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Dimensions of the accessories VM-PRO-R
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Dimensions of the accessories VM-PRO-R |
I

Acoustic cladding (-DS, insulation = 20mm)

Accessories flat flange (-FF)

on both sides - only VM-PRO-R - according to DIN 24 154/5

‘I t
2 L
g T ]t _
' (S}
‘ 2
| ] )
P L1
L
Acoustic cladding IS %
ca. L-20
Flat-bed acoustic cladding (-FDS)
~ Available sizes flat flange (-FF)
2 LR NW @D L | odl | od2 | od | LOA| t
El - é‘_
2 80 78 290 | 132 | 108 7 4 3
- 100 98 290 | 154 | 129 7 4 3
125 123 | 290 | 177 | 155 7 4 3
Flat-bed acoustic cladding 160 158 | 290 | 222 | 194 7 6 4
Available sizes (-FDS) 200 198 | 290 | 263 | 235 7 6 4
250 248 | 390 | 313 | 286 7 6 4
NW oD ¢D1 D2 L L1 315 313 | 390 | 388 | 356 | 9.5 8 5
30 78 34 120 290 205 400 [ 398 | 490 | 474 | 438 | 95 | 12 | 5
100 98 104 140 290 205
125 123 129 165 290 205 Accessories rubber Iip seal (-GD)
160 158 164 200 290 205 VM-PRO-R only Detail X
200 198 204 240 290 205
250 248 254 290 390 230
315 313 319 355 390 260
400 398 404 440 490 360

Electric actuator (-E)

electric actuator

Construction subject to change

No return possible

Accessories METU flange (-MF)

with counter flange (-GF) and tension ring (-SR)
on both sides (VM-PRO-R only)

Version: 2015-08-28 | Document: 08/26 | Page 6
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Duct silencer (-RS)

VM-PRO-R only

Connection sleeve

50

50

78

aD
oD2

Packing thickness - duct silencer (-RS)

L1=500 L1=950 L1=1450 L1=1950
NW P (mm) P (mm) P (mm) P (mm)
50 | 100 | 50 | 100 | 50 | 100 | 50 | 100
80 X X X X - - - -
100 X X X X X - X -
125 X X X X X - X -
160 X X X X X X - X
200 X X X X X X - X
250 X X X X X X - X
315 X X X X X X - -
400 X X X X X X - -
x = available
- = not available
Available sizes - duct silencer (-RS)
¢D2
NW L D P (mm)
50 100
80 290 78 180 280
100 290 98 200 300
125 290 123 225 325
160 290 158 260 360
200 290 198 300 400
250 390 248 350 450
315 390 313 415 515
400 490 398 500 600

Construction subject to change
No return possible

Mechanical volumetric flow controller VM-PRO

Technical documentation
Dimensions of the accessories VM-PRO-R |
I

Version: 2015-08-28 | Document: 08/26 | Page 7
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Dimensions of the accessories VM-PRO-Q_|

Dimensions of the accessories VM-PRO-Q

Accessories mineral wool silencer (-2SQ)

with acoustic cladding (-DS, insulation 20 mm)

VM-PRO-Q only - with baffles type MW
Acoustic cladding Cage nut M6

v -

ca21 ca2i

/\ L=1500 ca.21 ca.21
B
IR Z2ER N
o S
B 25 . - .
Ll Ll S
WE B
1000 1
with electric actuator (-E) Connection side with 1 baffle  with 3 baffles
electric actuator Insertion loss ZQS
3 p <ll
1 B D. [dB/Okt]
Al ] 3 f (H2)
L\ . I's B
(mm) o o o o
™ tn Q Q S S S S
Sl |]|R|S|R|8|8

200 1 3 9 18 | 36

w
~
N
N
[y
w

350 300 | 1 [2]4]8|15[14a]09
400 1 4 11 19 25 20 11 7
500 1 4 7 8 15 | 15 8 5
Available sizes -DS / -E
600 1 3 9 18 36 37 22 13
Width B . .
Available sizes ZQS
200 | 300 400 500 600
100 X X R R } H (mm) B (mm) KA (-) K (mm) S (mm)
50| - < i ) ) 100 200 1 100 100
100
.I.- 200 - X X X X
o 150 300 1 100 200
2 250 | - - X X X 200
300 - - X X X 200
1) 1) 1) 250
40| - - X X X 400 1 200 200
300
400
Legend
200
X = available 250
- = notavailable 500 1 200 300
LR = Airflow direction 300
x* = with two control units 400
200
>>> >>>> >>>> 250 600 3 100 100
The parameters KA (number of baffles), K (baffle strength ) 300
and S (gap width ) depend on the width B.

I ——
Construction subject to change
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Prior to assembly and commissioning

Mechanical volumetric flow controller VM-PRO
Technical documentation

Prior to assembly and commissioning | Installation - maintenance - service

Installation - maintenance - service

An instruction leaflet containing
information on safety, transport
disposal, installation,
commissioning and maintenance
is enclosed with each

SCHAKO product.

For safety reasons, this instruc-
tion leaflet must be read

under all circumstances and
completely adhered to.

MARKING

Required distances

To avoid unnecessary controller errors, the min. distances
according to the following table / drawings must be obser-
ved. For combinations of several connection pieces or pieces
with fire dampers or silencers, the larger minimum distances
must be observed. All volumetric flow controllers can be as-
sembled with horizontal or vertical damper axis.

These devices are not suitable for use in non-approved Ex
zones. The operating safety of the devices is only guaranteed
when used in accordance with their designated use.

DISPOSAL

The devices have been prepared in accordance with the
RoHS directive restricting the use of certain hazardous sub-
stances in electrical and electronic equipment (2002/95/EC).
After its final decommissioning, the volumetric flow control-
ler must be properly disposed of.

TESTS AND STANDARDS

Distance to VM-PRO-R VM-PRO-Q
Bent connection piece 1xD 1 x diagonal
other connection pieces

(e.g. T-junction, branching 2xD 2 x diagonal
piece, reduction piece, etc.)

Fire Damper 2xD 2 x diagonal

Silencer 2xD 2 x diagonal

Assembly

The volumetric flow controller VM-PRO has been tested by
the notified body in accordance with the following regulati-
ons:

Completed tests
--- 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 investigations during hygienic controls and hygienic
inspections

--- DIN 1946, Sheet 2: Air-conditioning technology - Health
requirements

--- DIN EN 13779 (2007): Ventilation of non-residential buil-
dings

Applied standards

--- Leakage air: EN 1751 (2011-02)
--- EMV 2014/30/EU

Construction subject to change
No return possible

The controllers must be assembled in a way to allow inspec-
tion. The volumetric flow controllers are not suitable for air
containing sticky and oily particles.

--- When the device is delivered, check whether the control-
lers are complete and have been delivered without da-
mage. Complaints have to be communicated immediately
and directly to the transporter and SCHAKO.

--- Volumetric flow controllers must not be carried on the re-
gulation components or the damper leaf, but only on the
housing.

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

--- Assembly must ke carried out by expert personnel, obser-
ving recognised technical rules and regulations.

Version: 2015-08-28 | Document: 08/26 | Page 9
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Legend |
1

Legend

ALy  [dB/Okt] = Level correction value / octave

Ap [Pa] = Pressure difference

Apst min [Pa] = Minimum static pressure difference

Aps  [Pa] = Pressure loss

Apyw  [Pa] = Effective pressure

A [m3] = Inflow area (B x H)

B [mm)] = Width

D. [dB/Okt] = Insertion loss

EWymex [Mm3/h] = Set value of maximum air volume

fn [Hz] = Octave band centre frequency

H [mm)] = Height

K = Baffle thickness

KA (-x-) = Number of baffles

KF (-x-) = Correction factor

Lwabst [dB/Okt] = Radiated noise / octave

Lw [dB/Okt] = Sound power level/octave
(Lw = Lw1 *+ KF)

Lw1 [dB/Okt] = Sound power level / octave, relative to 1 m? of
inflow area

Lwa [dB(A)] = A-weighted sound power level
(Lwa = Lwai + KF)

NW [mm] = Nominal width

S Gap width

Y, [m3/h/] = Airvolume

\Y [I/s] = Airvolume

Vau (m3/h] = Supply air volumetric flow

Vinax [m3/h] = Maximum air volume

Vmin [m3/h] = Minimum air volume

View  [M3/h] = Nominal air volume

Y% [m3/h] = Volumetric flow

Vg [m/s] = Duct velocity

@D (-) = hydraulic diameter

0 [kg/m3] = Density

CALCULATION FORMULAE

Calculation of the volumetric flow

v = vy x Fx 3600
where : v¢ (m/s) = duct velocity | F (mz) =area

Example for diameter 200 mm
vg=4m/s

F=0.0314 m?
V= Vi X Fx 3600 =4 m/s x 0.0314 m? x 3600
V =452 m3/h

Construction subject to change

No return possible
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VM-PRO - Minimum static pressure difference |

KLIMA-LUFT
. _____________________________________________________________

VM-PRO - Minimum static pressure difference

pst min [Pa]
Statische Mindest-Druckdifferenz

250

200

150

100

50

v [m/s]

'
Construction subject to change

No return possible Version: 2015-08-28 | Document: 08/26 | Page 11
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VM-PRO-R - Controller position |
I

VM-PRO-R - Controller position

, Nominal size NW

v v
80 100 125 160 200 250 315 400
(m*/h) 50 70 120 180 250 300 450 700

! 1/s] 14 19 33 50 69 83 125 194 2
(m*/h) 75 80 160 280 325 400 600 1000

2 [1/s] 21 22 44 78 90 111 167 278 22
(m*/h) 90 105 200 360 450 575 800 1600

: 1/s] 25 29 56 100 125 160 222 444 -
m¥n) | 105 130 240 420 575 750 1000 2000

¢ 0/s] 29 36 67 117 160 208 278 556 7
s m¥h) | 120 160 275 480 700 900 1250 2500

g ° I/s] 33 44 76 133 194 250 347 695 >
% m¥h) | 130 185 310 540 825 1050 1500 2900

§ ° 1/s] 36 51 86 150 229 292 417 806 oS
m¥h) | 140 210 340 580 925 1175 1700 | 3300

’ [1/s] 39 58 94 161 257 326 472 917 73
m¥h) | 150 225 370 625 1025 1300 1850 | 3600

’ I/s] 42 63 103 174 285 361 514 w00 |
m¥h) | 160 245 400 670 1200 | 1400 | 2000 | 4000

? I/s] a4 68 111 186 306 389 556 |
m¥h) | 170 260 420 700 1200 | 1500 | 2200 | 4200

10 I/s] 47 72 117 194 333 417 611 1167 10

In controller positions 1 and 2, Ap must be >100 Pa.
* = Activation in volts for VM-PRO-R-E-SR

Circuit diagram controller

with electric actuator:
--- 3-point control (standard: VM-PRO-x-E-24; VM-PRO-x-E-230)
--- constant control (VM-PRO-x-E-24-SR)

1 *  3-point control . constant control
L
| —— Y —<«-DCO0...10V
0 ’*U—P—DC 2..10V
I [ LI
12 2 3 5
C > ; S
¥ N N0/"x
VR " IV 2N

I ——
Construction subject to change
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VM-PRO-R - flow generated noise |
I

VM-PRO-R - flow generated noise

Apg; =100 Pa Apg; = 250 Pa Apg; = 500 Pa
v Ly (dB/Okt) = Ly (dB/Okt) = Ly (dB/Okt) =
Nw | rs fm (H2) ‘_ﬂé fm (H2) i fm (H2) i
= —_ olo|o]| £ ololo| g o|lo|lo]| £
< » |w|lolo|8|8|8] 3|n]|leo|leo|83|383|38| 3|vw|eole|8|383|38]| 3
T | = S1&|R|g(glg| " |9[R|B|2|glg| " |2|R|B[2|glg!|”
3 90 25 |42 42|42 (414114147 (48|48 146|147 |47 47|53 |52 |52(51|51|51]51]57

80 6 | 130 | 36 |45|45|45|44 44|44 (50 (51 |51|50(50[50|50|56|55]|55|54|54]|54]54]60

10| 170 | 47 |49|49|49|48 |48 |48 |54 54|54 |54|53|53|53|59|59|59]|58|58(|58]|58]|64

3 1105] 29 [35(|35(35|35(3431(40(42|42|41|41|41|41|47|48|48|48|47|47]47|53

100 | 6 | 185 | 51 |39(39(39(39|38|37|44 |46 |47 |46 (45|46 |46 (52|52 (5252525249 |58

10| 260 | 72 |42 |42 |42|42|42|41 |48 (525251 |51(51)51(57|55|56]|57|56]54]|51]61

31200 | 55 |37|38|37|36(36(31(41 (45|47 |47 |46|44|42|51|51|51|51]51|51]50]57

125 | 6 | 310 | 86 |43 (43|43 (41|41|39|47|50(|51(51(50(49 (47 (55|56|56|56|56]|56](54]|62

10| 420 | 117 |47 148 |48 |47 |46 |45|53|55|55]|54|54]54]152]160]|61]|61]61]|60]|60]| 58|66

3 | 360|100 |43 |43 |43 4342|3748 (5151|5353 |51|46|57|57|57|57]|57]|57]56]63

160 | 6 | 540 | 150 |48 |47 |47 |47 |47 (43|52 |55|55|56|56|54|51|61|61(62]|62|62)62]|61]|68

10| 700 | 194 | 5014914914949 |46|54|57|57|58|58]|56|55]|63|64|64]|64]|64]|64]62]|70

3 1450|125 |42|42|42|42|41|36(47(50|50|50(49|48|42|54|56|56|55]|55|55]52]|61

200 | 6 | 825|229 |49 |48 |48 149|148 |43 |54 |56(56|55(55]55|50]|60|61]|61|61]|60]|60]|58]|66

10 ({1200 333 |53 153153535248 |58|60|60]|60]|59]59|56]|65|65|65]|64]|64|64]|62]|70

3 |575]|160 424141413628 (44(50|51|51(51|48|40|55|58|58|58]|57]|56]50]62

250 | 6 (1050 292 |48 |48 |48 |48 45|37 |52 |55]|56|55]55]|54]148]60]|61|61]|60|60|59]|56]|65

10 (1500 417 |52 1521525251143 |56|59]|59]|58]|58]|58|53]|63]|63|63]|63|62|62]|60]68

3 | 800 | 222 |44 (43|43 |42|37(29(46 5050149494538 |53|57|57|57]|57|56]|48]61

315 | 6 (1500 417 |49]|49|49|48|43|35]|52|56|56|55]|55]|53]|44]59|62|62]|62|62]|62]|54]67

10 ({2200 611 | 54153153 |53|49]|41|56|60|60)60]|60]58|50]|64]|66|65]|65|65|65]|59]70

3 |1600| 444 |53 54|54 |54|146 |40 |57 |58|60)60|60|59|49]|64|63|64|64]|64]|63]56]69

400 | 6 |2900| 806 |56 | 57 |57 |57|49]|44|60|61|63|63|63|62|52|67|67|68]|67|67]|68]|60]72

10 (4200 (1167|6061 160605548 |63 |65|67)|67]|67|66|56]71]|70|71]|70|70(|70(|63|75
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-R - Radiated noise |
I

VM-PRO-R - Radiated noise

ps: = 100 Pa pst = 250 Pa ps: = 500 Pa

v Lw (dB/Okt) Lw (dB/Okt) Lw (dB/Okt)
fm (Hz) g fm (Hz) g fm (Hz) g
NW | RS g ) 3
= | = o|lo]leo| g ololol| g o|lo|lo]| £
< n |n|lo|leo|lalal| e sSln|lolo|s8|8]|& Sln|lolo|s8|a8l|a& =
E|S|S|S|B|(S[R]2|T|F|R|3[S|R]|e|T|7|R|?|S|R|8]|"

80| 6| 130 | 36 | 2931|3334 (30|29(37|33|35|38|41(36|35(43|42|40|43]|45|40]|37]47

10| 170 | 47 |33 |35|36|38|34|33|141|37|38|42(43(40(38(47 (44|44 (47]|49|44]|41]51

3 1105| 29 |20|21|23|25(24|21(29|30(31|31)31|30]29|35|33[36[37]39|36]|34]|42

100| 6 | 185 | 51 | 2322|124 (2812624 |31|34(36|36|35|35(33|40|37(39]|41|43|38]|36]|46

10| 260 | 72 (2612527 |31|28(26|34(38]40|41(40]|40(38|45(40|42|46(47 413849

31200 | 56 |24|26|25]|28(24|26(31|33|34|36|37|33]|30|40|36(38|40]41|40]|37]|45

125 6 | 310 | 86 |29|30(31(32(29(26|35|38|39(40|141)138|34|44 |41 |43 |45|46|44| 42|50

10| 420 (117 | 3232|3536 (331273942143 |144|45|42 (38|48 |45|48 (5051474654

31360 |100)29|29|30(|31(27)|26(34|37|38|40)|43|39|34|46|42(43|47)48|43]|40]51

160| 6 | 540 | 150 | 3333|134 (35)31|30|38|41(43|44|47|42|38|49|46|47|52|53|48]|43]|56

10| 700 (194 (3535|3637 |34 (32|40 (44 |145|47|49|44 (40|51 (48|49 |55([55]|50( 46|58

3 1450 | 125]|24|26|28|30(26|20(33|35|38|38|39|36|33|42|41(43|44)46|43|38](49

200| 6 | 825 1229131133 |34|35|33|27|39|41(43(45|45|42|40|48|46|47|50]51]|48]43 |54

10 (1200333 (35138384037 (32|43(45]|48|49|50|46(44|53(50|51|53(|54]|51(48]57

3 |575|160|25|26|27|27(24122(31|35|37|39|41|34|34|43|43[45|47)147|45]|37|51

250 6 [1050( 292 (303133 |34(32|30|38(41)142|43|46|41(39)|48 (46|48 |51|50]48]|38]54

10 ({1500 | 417 (3313537 |39|38(35|43(45]|45|47|49|46(43 |52 (48|51 |52(54]|51(39]57

3| 800|222 |23|125(31(32(28|22|35|36[36(39139|36]33|42|42|44]|46(49|41|38(51

315| 6 | 1500|417 13113537 |38|31|25|40 (|41 (4244|4643 3549|4749 |51 |53 ]|47]41]55

10 (2200 611 (3943|4143 |35(29|45(44 4649|5147 (375451 |53|54([55]|52(45]59

3 11600| 444 | 41| 43|43 |44(36|30(46|43|46|49|50|47]139|53|48[51|53]55|51]43]|58

400( 6 | 2900 | 806 |43 |43 |46 |47 (3837|149 |46|50|51|53|51]|41|56|52|56(|56]|58]|54]46]61

10 | 4200 (1167|4948 |49 |50 4513953 |50|54|55|57|55(45[60 55|58 |59]|60|57]|50]863
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-R - Radiated noise with acoustic cladding |
I

VM-PRO-R - Radiated noise with acoustic cladding

ps: = 100 Pa pst = 250 Pa pst = 500 Pa

. Lw (dB/Okt) = Lw (dB/Okt) —_ Lw (dB/Okt) —
\'} < < <
fm (Hz) = fm (Hz) = fm (Hz) =
=2 3 3
= Y < <

E|l —~|mnwl|lololelel|e nlololelglgel Slulolelglg]g
wirs| S ZIRIRIZI8|8(8|5|8|8(8|8(8|8| |8|%|8|8|8|8|"
3 90 25 122125127 |25|19115(29|26]129|31(32|24]120(34|33|34|36|36]28(23]| 39

80| 6 | 130 | 36 | 24|28 30|28 (2117|3228 (32|35|35|27(23|38|37|37(40|39|31]|25] 42

10| 170 | 47 |28 (3233 132|25(21(35(|32|35(39(37131|26|41(39|41|44|43(35]29] 46

31105 29 (1518|2019 15(15]23|25|28|28|25]|21|17(30|28|33|34|33|27]|22]36

100( 6 | 185 | 51 | 1819|2122 |17(15(25|29|33(33|29)|26|21|34(32|36|38|37(29]24]40

10| 260 | 72 |21(22|24125|19(15(28 |33 |37(38(34131]|26|39(35[39|43|41(32]|26] 44

31200 | 56 (19]23]22]22|15(15]25|28|31|33(31]|24|18(35|31]35(|37|35|31]25]39

125| 6 | 310 | 86 (24|27 |28|26[20(15]130|33|36|37|35]29122(39|36]|40|42|40|35]|30( 44

10| 420 | 117 |27 (2932130 |24 (15|34 |37]|40(41(39)|33|26|43|40|45]|47|45(38|34]|49

31360 |100(24|26]|27|25|18(15]129|32|35|37(37]30]|22(40|37]|40|44|42|34|28]45

160| 6 | 540 | 150 (283013112922 (18 133 |36|40|41|41|33|126(44|41]|44|49|47|39]31(50

10| 700 | 194 1303233 131|25(20(35|39|42(44|43|35|28|46|43|46|52|49(41]|34]|53

31450 |125(19|23|25]|24|17(15]27|30|35|35(33]27|21(37|36]|40|41|40|34]|26]43

200| 6 | 825 | 229126303129 (24]|15|33|36(40|42|39|33|28|43|41|44(47]|45|39(31/ 49

1012001333 |130(35|35]34|28(20(37|40|45(46|44 |37 |32|48|45|48|50|48 (42|36 52

3 |575|160(20|23]|24121|15(15]|25|30|34|36(35]|25]|22(38|38|42|44|41|36]|25]45

250| 6 | 1050|292 |25]128|30(28(23]|18|32|36(39]40]|40|32|27|43|41|45(48|44|39|26/ 49

10| 1500 | 417 | 28 32|34 133 |29(23|37|40|42 (4443|137 |31|46|43|48]|49|48(42]27]|51

31800 [222(18]22]|28|26(19(15]129|31|33|36(33]|27|21(37|37]|41|43|43|32]|26]45

315| 6 | 1500 | 417 | 26132 |3432(22]15|35|36(39|41]|40|34|23|43|42|46(48|47 38|29 50

10| 2200 | 611 | 34|40 38|37 ]|26|17(40(39]|43|146|45(38|25|48|46(50|51]149(43(33]53

3 11600444 (3640|140 |38|27 (18|41 |38|43|46|44 |38 |27 (48|43 |48|50|49|42|31|52

400( 6 | 2900 | 806 | 38|40 (43 (41]129|25(44 |41 |47 48|47 (42]29|50|47 (535352453455

10 | 4200 |1167| 44 | 45|46 |44 136 |27 (47 |45 |51 |52 |51 (46|33 |54 |50 (5556|5448 (38| 58
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-R - duct silencer (-RS) - insertion loss |
I

VM-PRO-R - duct silencer (-RS) - insertion loss

D, (dB/Okt)
P=50 P=100
., (Hz) £, (Hz)
80 | 4 | 7 | 12| 18| 26| 33|17 | 15| 6 |16] 18| 23]39]|36]33] 20
10| 3|6 |10]16|2]30|1]|13|s5|13|15]19]33]32]2]1s
125 | 3| s | 9o |1a|20|24a|12|12| 4 |20|13]18]|2]2]|18]10
8|lglae0| 2 | 4|7 |12 18|19 |9 |3 |9 |u|16]2]|19]14]i1o
9(%l200| 1| 3|6 |05 7|63 7]9|15]|2s|17]12]o
w0l 1| 24| o|lws|un|la|l3|2]|6|8|wa|lz|s]|o]7
sis | 1| 13| s3] 2|2a|l7|13l2o|l|l7]s
a0 | 1 | 1| 3| 7w 7|21 1|3] 6|29 al]a
80 | 5 | 14|27 |42 |50 50|40 | 24| 9| 22|34 |5s0]|s0]5s0] 309
100 | 5 | 12| 23|36 500|503 |20 7 |129|28]40|50]50]|50]32
125 | 4 | 12| 21|33 |50 550321296 |17|25]34]|4a9]5s0]|36]22
R|g|a60| 3 | 8 15|23 |34 2 |18|1a| 5 |12]|18]|28|a|a8]2]16
9% 20| 2| 5 | 11|18 |30)|2a|18]11] a|10|15|2a]35]|a1]|2]1
0| 2| 4| 9|15 |27 18|11]| 9| 3| 8 |13]20]31]3]|2]1n
355 | 1| 3|6 |12|2a]|a|l 76| 2|68 |15|26]|27]14]°Gs
40| 1 | 2| a|wo|w|wo|a|la]|2]|a]6|12]23)]20]110]s:s
80 | 8 | 22|44 |50 50|50 a6 28| - | -|-|-|-|-1-1]-
100| 8 | 224 |5s0|s0|s0|a|2s| - -|-1-1|-1-1]-]-
125 | 7 20|39 |s0o|so|s0o|30|2s|-|-|-1|-1|-1]-1]-]-
§ 5| 60| 6 | 14|27 |4 |48 |42 |2 |18 |6 |17 |30 | 47|50 49| 30|18
A% 200 a |6 | 15| 2042|3017 ]1a|5s |1a|26]a2]|50]a]28]16
50| 3| 4 102037 2a|w3|1a|a|12|20]36]|4|a3]|25]14
315 | 2 | 4| 8 |1.6|38]|19|w0|l 728|527 ]35|32]17]09
a0 | 1 | 2|6 |52z |13 8| 5| 2|6 ]|12|23]3]2]|13]7
80 | 9 |30 |s0o|s0o|ls0o|s0ofsoss]| - | -|-1|-1|-1-1-]1-
10| 9|3 |s0]s0o|sof|so|sofz|-|-|-1-1|-1]-1]-]-
125 | 8 |26 |s0o|so|sofso|sof33| - -|-1|-1|-1]-1]-]-
% s wo | - [ - - - -] - -1-18 233 |50]5s0][s0]a]2s
& 00| - | - - - - - -] -7 193 ]|s0|50]s0]|37]21
wo | - | - - - - - -] -6 |16|2|a|50]|a 3]s
T30 RS AR A I O I I I (U I (N I (R I R
ao | - | - - -l -1t - -
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-Q - Controller position |
I

VM-PRO-Q - Controller position

) Nominal size NW (BxH)
\' V*
200x100 | 300x100 | 300x150 | 300x200 | 400x200 | 400x250 | 400x300 | 400x400
(m3/h) 200 325 250 225 500 850 700 900
! [1/s] 56 90 69 63 139 236 194 250 2
(m3/h) 275 425 375 450 700 1100 1100 1400
2 [1/s] 76 118 104 125 194 306 306 389 29
(m3/h) 375 500 525 700 900 1450 1500 1800
: [1/s] 104 139 146 194 250 403 417 500 38
(m3/h) 475 600 675 900 1100 1800 1850 2300
¢ [I/s] 132 167 188 250 306 500 514 639 “7
.§ (m3/h) 550 700 850 1050 1300 2100 2200 2700
g ® [1/s] 153 194 236 292 361 583 611 750 >
% (m3/h) 600 775 1000 1250 1450 2400 2500 3100
g ° [1/s] 167 215 278 347 403 667 694 861 &3
(m3/h) 650 850 1150 1400 1600 2700 2800 3400
’ [1/s] 181 236 319 389 444 750 778 944 73
(m3/h) 700 925 1275 1500 1750 2900 3100 3800
& [1/s] 194 257 354 417 486 806 861 1056 &2
(m3/h) 750 1000 1400 1650 1900 3100 3400 4200
° [1/s] 208 278 389 458 528 861 944 1167 -
(m3/h) 800 1075 1500 1800 2050 3200 3600 4400
10 [I/s] 222 299 417 500 569 889 1000 1222 10

In controller positions 1 and 2, Ap must be >100 Pa.
* = Activation in volts for VM-PRO-Q-E-SR

Circuit diagram controller

with electric actuator:
--- 3-point control (standard: VM-PRO-x- E-24; VM-PRO-x-E-230)
--- constant control (VM-PRO-x-E-24-SR)

i * 3-point control . constant control
1~
—— Y —<«-DCO0...10V
0 FU—P—DC 2..10V
TR T T
12 12 35
e ) C D
¥ N0/2
VR " I
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Construction subject to change

No return possible Version: 2015-08-28 | Document: 08/26 | Page 17



Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-Q - controller position (continued) |
I

VM-PRO-Q - controller position (continued)

, Nominal size NW (BxH)
v v
500x200 | 500x250 | 500x300 | 500x400 | 600x200 | 600x250 | 600x300 | 600x400

(m¥h) | 650 950 1200 | 1300 450 1200 | 1700 | 1900

! [1/s] 181 264 333 361 125 333 472 528 2
(m¥h) | 1000 | 1300 | 1650 | 2000 | 1000 | 1500 | 2100 | 2500

2 [1/s] 278 361 458 556 278 417 583 694 22
(m¥h) | 1300 | 1600 | 2100 | 2600 | 1450 | 1950 | 2600 | 3400

: [1/s] 361 444 583 722 403 542 722 944 38
m¥h) | 1600 | 2100 | 2600 | 3200 | 1950 | 2350 | 3200 | 4300

¢ [1/s] 444 583 722 889 542 653 889 1194 7
S (m*h) | 1950 | 2500 | 3050 | 3900 | 2400 | 2800 | 3700 | s000

g ° [1/s] 542 694 847 1083 667 778 1028 | 1389 >
% (m¥h) | 2200 | 2850 | 3500 | 4400 | 2800 | 3200 | 4150 | 5800

§ ° [1/s] 611 792 972 1222 778 889 1153 | 1611 -
(m¥h) | 2450 | 3200 | 3850 | 4900 | 3200 | 3600 | 4600 | 6400

’ [1/s] 681 889 1069 | 1361 889 1000 | 1278 | 1778 73
(m*h) | 2650 | 3550 | 4200 | 5300 | 3500 | 3950 | o000 | 7000

& [1/s] 736 986 1167 | 1472 972 1097 | 1389 | 1944 &2
(m*h) | 2900 | 3900 | 4ss0 | s800 | 3800 | 4300 | s400 | 7600

? [1/s] 806 1083 | 1264 | 1611 | 1056 | 1194 | 1500 | 2111 -
(m¥h) | 3100 | 4200 | 4800 | 6200 | 4100 | 4600 | ss00 | 8200

10 [1/s] 861 1167 | 1333 | 1722 | 1139 | 1278 | 1611 | 2278 10

In controller positions 1 and 2, Ap must be >100 Pa.
* = Activation in volts for VM-PRO-Q-E-SR
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-Q - flow generated noise |
I

VM-PRO-Q - flow generated noise

(200x100 to 400x400)
Apg =100 Pa Apg; =250 Pa Apg; =500 Pa
v Ly (dB/Okt) Ly (dB/Okt) Ly (dB/Okt)

f,, (Hz) z f,, (Hz) z f,, (Hz) z
BxH | Rs 5 5 5
o0 | 3 | 375 | 104 [44]44]43]43] 4342 a9 5151 [51[51|50|50]57]57 |57 565656 56|62
X 6 | 600 | 167 |50|50|49|49|a9|49|s5|57|57|56|56|56|56|62|62]62|61|61]61]61]67
100 1 10 | 800 | 222 [53]53|52|52]52(52]58|60]|60|59|59|60|59|66]65]|65|64|64|64]64[70
a0 | 3 | 500 | 139 |45|45(43]|43|43 |42 49525151 [51|51|51|57|58|58|57 57575763
X 6 | 775 | 215 |50|50|49|49|4a9|49|s5|57|56|56|56]|56|56|62|62]62|61|61]61]61]67
100 1 10 |1075| 299 |53|s53|53|53|53|52]59|60|60]|60|60 6060|6666 |65 |65]|65]|65]|65 |72
a0 | 3 | 525 | 146 [42]42]42]41]41]35 |46 50|49 [a9[a9]a9|46]54]57 |57 575656 56|62
X 6 |1000| 278 |50|50|5049| 4946|5556 56|56 |56]|56|55]62|62]62|61|61]61]61]67
150 1 10 |1500| 417 |s54|54|54|54|53[52]59|61|61|61|61|61|60|67|66|66|66]|66|65]65|72
a0 | 3 | 700 | 194 [43]43]43]43]40|33 a6 52|51 [51[51|51|45]56]57 5858565655 |62
X 6 |1250| 347 |50|50|50(49|50|44|55]57|57|56|56|56|53]|62|63]62]62]61]62]61]68
200 | 10 | 1800 500 |54|54|54|54|54|4a9]|59|62]61|61|61|61|59|67]67|66]66]|66|66]65 |72
aoo | 3 | 900 | 250 |46|46|as|as[a1[33[a9 51505353 |51]|42|57|56|57|59|60]|56 4963
X 6 |1450| 403 |51|50|53|52]48|39|56|53|56|58|59(57|48]62|60]|62|63|62]60]54]66
200 | 19 | 2950 569 [56|56(55|56|55|47]|59 (56|55 |61|62|58]|54|65]|63]65|65]|66|63]61]69
oo | 3 |1450| 403 |48|48]48|47|4a |37 5156|5454 [5a]54]46]59]61]61 6161|6056 |66
X 6 |2400| 667 |54 54|54 53|53|45|58|61|60|60|60]|60|54]65|66]|66|65]|65]65]62]71
250 | 10 |3200| 889 |57|57|57|56|56|49|61|64|64|64]64|63|60[69]69|69]|69]69]68]66 |74
a0 | 3 |1500| 417 |47|47|47| 46|41 |33 5055 [s5a[5a[5a|51|44 58|61 |61 6161605366
X 6 |2500| 694 |53|54|53|53|50|42|57|61|60|60|60]|59|52]65|66]66|66]66]65]59]71
300 | 40 | 3600 1000 | 58|57 |57 |57 (55|47 |61|65]|64 64|64 |64|58]|69| 70| 7069|6969 |64]74
o | 3 |1800] 500 [47]47]47]45]37 |30 a0 55 |55 |55 |s54|48|40]57 62|62 61|61 58[50]65
X 6 |3100| 861 |53 53|53 |52|46|38|55|61|60|60|60]|55|46|63|67|67|65]65]64]s56]70
400 | 10 | 4400 1222 | 58|58 5756|5244 |60]|65 64|64 |64|61]|53]68]| 70| 7069|6968 61|78
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-Q - Flow generated noise continued |

VM-PRO-Q - Flow generated noise continued

(500x200 to 600x400)

Apg =100 Pa Apg; =250 Pa Apg; =500 Pa
v Ly (dB/Okt) Ly (dB/Okt) Ly (dB/Okt)

f,, (Hz) = f,, (Hz) = f,, (Hz) =

BxH | Rs = = =
- > 2 <

coo | 3 |1300 36 [47]47|46]46]a5 |37 |51 545454 [54]53]48]50]61]60 6060605765
X 6 |2200| 611 |53 |53(5352]52|47|57|60|59]59 (5959|5664 |66]|65|64|64]65]63]70
200 | 10 |3100| 861 |57|57|57|57|56|52|62|61|64|64|64|64|61[69]69|69]|68]68]68]|68]7a
soo | 3 |1600| 444 |a8|48|47|47|43|35 5155 |55 |55 |55 |54 |46]60|62|62 6161615666
X 6 |2850| 792 |55|55(5454|53]46|59]61|61]61|61]60|55]66|66]|66|66]66]66]|62]71
250 | 10 | 4200 1167|5958 |58 |58| 58] 51|63 |66]|66|66|65|65|62]|72]|71|71|70] 70| 706876
coo | 3 |2100| 583 |47(47|46]46]39|31 |49 54|54 [5a[5a]51]43]58]62]62 6161615366
X 6 |3500| 972 |s52|52|52|52|48|40|55]59 (59|58 |58]57|49|63|65]65|65]65]65]|57]70
300 | 10 |asoo0| 1333 [57|57|57|57|54|46|61|63|63|63|63|63|56|68|68|68|68|68|68]63[73
coo | 3 |2600| 722|s0|s0|s0|48]40|32 525757 57|s56|51|43]60]64 |64 6363605267
X 6 |4400| 1222|5656 (5656|5042 |59]63|63|62|62]59|51]66|68]|68|68|67]66]59]72
400 | 10 | 6200 | 1722 |60|59 |59 |59 (54|46 62|67 |66 |66 |66|64|57|70]| 72| 72|71 | 71| 71|64 ]76
soo | 3 1450 | 403 |47|47|46|a6[aa[37 50|55 |55 |54 54|54 )47 |59|61|61|61|61|60]58 |66
X 6 |2800| 778 |54|s5a|sa|54|5a|as|s59|61|61]61]60(60|57|66]66|66]66]|66]65|65]|72
200 | 10 |a100| 1139(58|58 (58|57 |57 |52]|62 65|65 |65]|64|64|62|72]70]| 70| 70|69 |69 69|76
oo | 3 |1950| 542 |48|48|48|as|4a |37 52565655 [55|54]47]60]62 |62 6262615767
X 6 |3200| 889 |s54|54|5454|53|46|59]61[61]|60[60]|60|55]65|66]|66|66]66]|65]63]71
250 | 10 |a600| 1278|5958 |58 |58|58 (51|63 6666|6565 65|61 |70| 71|71 | 70| 70| 7068 |76
oo | 3 |2600| 722 |s1|s51|51|50|45 |37 54595857 |58|56|47 62|63 |63 6363625668
X 6 |a150| 1153|56 |56 (56|56 |53 |46|60|63|63|63|62]62|54]67 68|68 |68|68]67|62]73
300 | 40 |s800| 1611|6059 |59 |59|58]50|63|67|67|67|66|66|60|72]|72|72|71]71]7167]76
oo | 3 |3400| 94a|s1|s1]51]49]43 35|53 58[58[58[58|52|44 6165|6565 6462|5468
X 6 |5800| 1611|58 58|58 |57 |52|44 (61|65 (64|64 |64|61]|53]68|71|70]|70[ 70|68 60|78
400 | 19 |8200| 2278|6262 (62|62 (57|49 65| 70|69 (69|69 |67 |60|73| 75| 74|74 | 74|74 66|79
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

VM-PRO-Q - Radiated noise |
I

VM-PRO-Q - Radiated noise

(200x100 to 400x400)
pst = 100 Pa pst = 250 Pa pst = 500 Pa
\ Ly (dB/Okt) = Ly (dB/Okt) = Lw (dB/Okt) =
v < < <
fm (Hz) 3 fm (Hz) = fm (Hz) =
BxH| RS S, S, S,
S|l —|wnwlolololelol| slnwloaloalelelel gslnloalalalaleal =
Tl 2|8|8|2|8|8|8|F|8|R|8|2|8|8|F|8|2|8|8|8|g|~
313751104 (27291323231 ]126]37|35|37]|40(40(39|34|45|42|44|46]|46|46]41 )51

200
X | 6 | 600 | 167 |32|35|37(37]36|30|42|40|43|45|45|44|38|50|46|49|51(51]|50]44](56
100

10| 800 | 222 |35(40(41]140|39(34|45]|43|48|49|48|47 (42|53 |50|55|56]54|54(49]60

3 500 |139]129(32|34(34133|28|39|37|40|42(42|41|36(47|43|46|48(48|47|42(53
300

X | 6| 77521533 |136(38|38|37131|43 (4245|147 |47 |46|40|52|47|50]52(|52|51]|45]|57
100

10 (10751299 |37 (42 (43|41 |41|36|47|45|50(51|50|49(44|55|51|56|57]55]|55(|50]61

3 525|146 129(31|33(33]33|28|38|34|36|39(38|38|33|43|42|44|47 (4646|4151
300

x | 6 11000278 |33 136(38|38|37131|43(40|43|45)|45|44|38|50(46]|49|51|51|50]44]56
150

10 (1500 | 417 | 37 (42|43 |41 |41 (36|47 |45|50(51]149|49(44|55|50|55|56]54|54(49]60

3 700|194 ]129131|33(33]133|27|38|34|36|39(39|38|33(44|42|44|47(47|46]|41(52
300

X | 6 |1250| 347 |33 |37|38(38|37|31|43|40|43|45(44|44|38|49|46|50(|52(51]50]45|56
200

10 (1800 | 500 | 37 (42|43 |41 |41 |36|47|45|50(51]|49|49(44|55|51|56|57]55]|55(50]61

3 |900|250|30(33|34)135|33(26|38|35)|38|45(45|42|34|47|41|45(48|50|45]37]|53

400
X | 6 |1450| 403 |37 |38|43(44]140|34|46|36|41|48|49|45|36(52|44|50(|52(53]49]|42|(56
200

10 (2950 | 569 |42 (4445|146 |45(39|49 |41 |44 |49 |52 |48 (4255|4852 |55]56(53(48]59

3 11450403 |32|34|36(36|36|30|41|38|42|44(43|42|37|48|45|50|51(49|49|44|(55
400

X | 6 |2400| 667 |38 |41 |43 (43 ]142|36|48|44)|49|50(48|48|43|54|50|55|56(54]54]49 (60
250

1013200889 |40]|145(46|44|144 1140|5048 |53 |54|52|52|47|58|54]|59]|60([58|58]|53]64

3 |1500| 417 |3032|35(34|34|30|39|37|40|42(42|41|35|47|45|48|50(50]|49|43|(55
400

X | 6 |2500| 694 |36|38|41(40|40|36|45|43|48|49|48|47|42|53|49|54|55(54]53]48](59
300

10 (3600 |1000| 41 (43 |46 |45|45(41|50|48 53|54 |52|52(46|57|53|58|59]|57|57(52]63

3 |1800| 50012913134 (33133|29|38|36|39|41(41]40|34(46|44)|49|50(48|48|43|54
400

x | 6 13100861 |35)|37(40|39|39)|35|44(42|46|47)|46|45|40|51[49|54|55[53|53]48]|59
400

10 | 4400 [1222|1 40|42 (45|44 144 140|449 |47 52|53 |51|51|46|57|53|58]|59(57|57]52]|63
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VM-PRO-Q - Radiated noise continued |
I

VM-PRO-Q - Radiated noise continued

(500%200 to 600x400)
pst = 100 Pa pst = 250 Pa pst = 500 Pa
v Ly (dB/Okt) —_ Lw (dB/Okt) — Ly (dB/Okt) —_
fm (Hz) F<n' fm (Hz) g, fm (Hz) %
BxH| RS S, S, S,
| — o|lolo| = o|lo|lo| = olo|lo| =
S|l » | v|lQ|8|c|lo|le] 3|18 |o|cloe] 3|88 |o|le|lo] =
E| = SRR |glglg| |S|IR|R|s|glgl-|S[R|B|s|[g]|g]"

500
x | 6 12200611 |37 39|42 (41|41 |35|46|44|49]150|48|48|44|54(49|55|55]|53|53|48]59
200

10 (3100|861 |41 (44|46 |46 |45(38|50|49|54|55|53|53|47)|58|53|58|59|57(|57]|52]|63

3 11600(444131)133|136(35|35131]40|39(42|44|43(43|37|48|45]|50|51(49]49|44]|55
500

x | 6 128507923941 (44 (43|43 |39|48|45|50151]|49|49(44|55(50|55|56]|54]54]|49]60
250

10 [ 4200 |1167| 43 (45|48 |47 |47 |43 |52 |50 |55|56|54|54(49|160|54|59)|60|58]|58]|53]64

3 12100(583|30]32|35(34|34129|39|38(40|43|42(42|36|47|45]|50(51[49]49|44]|55
500

x | 6 [3500]972135|38|40|40|39|33|45|43|45|48 |47 |47 |43 |52|48|53|54]|52]|52]|47]|58
300

10 | 4800(1333|140 |43 (4545|4440 | 50|48 52|53 |51|52(47|57|52]|57|58]56]56]|51]62

3 |12600|722(32|34|37|36(36|32|41(38|42|44|43|42|37]|48|46|51|52|50]|50]45]56
500

x | 6 |4400 (1222|3941 (44 (43|43 |39|48|45|50151]|49|49|44|55(50|55|56]|54]54]|49]60
400

10 [ 6200 |1722| 41 (44 |46 |46 |45[39|51|50|55|56|54|54(49)60|55|60)|61|59|59]54]|65

3 11450(403 |30)33|35(35|34130]|40|38(41)|43|43|42|37|48|46|51|52|[50]50]|45]56
600

x | 6 |2800|778 |38 |41 (43|43 |42|37|48|45|48150|49|49(44|54(51|57|57|55]|55]|50]61
200

10 [ 4100 |1139| 42 (44 |47 |46 |46 |42 |54 |49 |54 | 55|53 |53 (48|62 |54|59)|60|58|58]|53]|66

3 |11950(542 |33 35|37 (36|3632]41|39(43|45|43(43]|40|49|46|51|52[50]50]|45]56
600

X | 6 3200889394144 |43 |43|39)|48|44|49]|50|48|48|46|54|50|55([56]|54]|54(|49]60
250

10 | 4600 |1278| 43 |45 (48 |47 |47 |43 | 52|49 |54 55|53 |53(48|59|55]|60]|61]|59]|59]|54]65

3 |12600|722(35[37]|40|39(39|35|44 (4145|147 |45]|45]139|50|48|52|54]52]|52]|48]58
600

x | 6 |4150|1153|40|42(45(44|44|140|49|46|51152|50|50(45(|56(52|57|58]|56]|57]|51]62
300

10 [ 5800 |1611| 44 (46|49 |48 |48 |44 |53 |50|55|56|54|54(49)60|55|60)|61|59|59]54]|65

3 13400(944 |32 35|37 (3736314241 (45|46|45(45|39|50|48|53|54([52]|52]|47]58
600

x | 6 |5800(1611|39 |42 |44 (44|43 |38|49|47|52|53|52|51|46|57(47|52|53|52]|51|46]57
400

10 | 8200 |2278| 4547|5049 |49|45|56 |53 |59|60|58|58|52)|65|58|63)|64]|62|62]|57]|69
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VM-PRO-Q - Radiated noise with acoustic cladding |
I

VM-PRO-Q - Radiated noise with acoustic cladding

(200x100 to 400x400)
pst = 100 Pa pst = 250 Pa pst = 500 Pa
\ < < <
fm (Hz) = fm (Hz) = fm (Hz) =
BxH | RS S o, I,
=l - o|lol|lo| = o|lo|lo| = o|lo|lo]| =
NS w919 15|l 3|1V |Q|8|o|lolo HEF A=A R=-AE=2 = H
Bl S| ][RR T|F[N|F[S|R[g|T[|R[F|2[R|g]|"

3 375|104 122|126]29|26|22)15

w
o

301343734130

N
N
w
00

37141143 |40

w
~N
N
o
)
(4]

200
X 6 | 600 | 167 |27 |3234|31(27(18|35|35]|40|42|39|35(26|43|41]|46|48|45(41|32]49
100

10| 800 | 222 |30|37 3834130223938 |45(46|42|38|30|47|45|52(53|48|45|37|54

3 1500(139124129(31|28(24(16|32)32|37|39|36|32(24|40|38|43|45(42(38]30]46
300

X 6 | 775121528 |3335(32(28(19|36|37|42|44|41|37(28|45|42|47|49|46(|42]33]50
100

10 |10751 299 | 32394035132 |124|41 (40|47 (48|44]|40)132|149|46|53(54|49]46|38]55

3 525|146 1242830 (27|24]116(32|29(33|36]32(29(21|37|37|41)44|40(37]|29]45
300

X 6 [1000| 278 | 28 133 (35(32(28(19|36|35]|40|42|39|35(26|43|41]|46|48|45(41|32]49
150

10 [1500| 417 (3239|4035 ]32(24|41|40|47148|43|40)132|49 (455253484537 |54

3 1700|194 241283027 (24153212933 |36(33|29(21|37|37]|41|44|41(37|29]45
300

X 6 [1250| 347 |28 |34 |35(32|28]119(36|35]|40|42|38|35|26|43|41|47]149|45(41|33]50
200

10 |1800| 500 | 32394035132 |24|41 (40|47 |48|43]|40)32|149|46|53(54|49]46|38]55

3 [900|250]125|1291|31(29|27]124(34|30|33|38|38[32|24]|41|36(40)|43|45(41|36]48
400

X 6 [1450| 403 | 32363837 (31(25]40|33|39|43|43|39(27|46|39]|42|46|47(45]32]51
200

10 [2950| 569 (36138384037 (28|43 |38|38|45|46|41)140|49 (4346|5051 ]|48]39]|54

3 [1450| 403 |27 |31(33|30(27(18|35|33|39|41|37|33(25|42|40]|47|48|43(40|32]49

400
X 6 [2400| 667 |33 |38 |40(3733124(41|39|46|47)|42|39|31|48|45(52|53|48(45|37]54
250

10 |3200| 889 | 3542|143 |38|35|28|44|43|50(51[46]43|35]|52|49|56(57|52]49|41]|58

3 [1500| 417 | 2529|3228 |25]118(3332|37|39)|36(32|23|140|40(45]|47|44(40|31]48

400
X 6 [2500| 694 | 3135|3834 (31(24|39|38|45|46|42|38(30|47 4451|5248 (443653
300

10 |3600(1000| 3640143 139136|29|44|43|50(51|46|43|34|52|48|55(56|51]|48|40]|57

3 |1800| 500 |24 |28 31|27 (24(17|32|31|36|38|35|31(22|39|39|46|4742(39]|31]48
400

X 6 [3100| 861 | 303437 |33(30(23|38)|37|43|44|40|36(28|45|44|51|52|47(44]|36]53
400

10 |4400(1222|35(39|42|38|35|28|43|42|49(50(45]|42|34|51|48|55(56|51]48|40|57
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VM-PRO-Q - Radiated noise with acoustic cladding continued |
I

VM-PRO-Q - Radiated noise with acoustic cladding continued

(500x200 to 600x400)
pst = 100 Pa pst = 250 Pa pst = 500 Pa
Ly (dB/Okt) = Ly (dB/Okt) = Lw (dB/Okt) =
' < < <
Vv fm (Hz) = fm (Hz) = fm (Hz) =
BxH | RS S S, S,
TS| =lmwl|lololeo ol sln|lololoe|lele] slnlololeo]|e|ol <
T|2|8(2|8|8| |8|F|8|2|2|8|8|8|F|8|2|2|8|8|8|"
3 |1300| 36 |26]130|33129(26]|19|34|34|38|41|37|34|27|42]|40(47148(43]40/(32(49
500

X 6 (2200|611 132 |36|39|35]32|23]|40(39|46|47 (42393248 (44525247 |44]36]|53
200

10 [3100| 861 |36 |41 |43 |140)|136|26|144 |44 |51 |52|47|44|35|53|48|55]|56|51|48]|40]57

3 (1600|444 1263033292619 |34|34|39|41(37|34(25|42(40|47 (48143403249
500

x | 6 [2850( 792 |34 |38 (41|37 (34|27 (42)|40(47|48|43)140|32]149|45|5253(48|45(37|54
250

10 |4200(1167| 38 |42 | 45|41 |38 |31 |46 (45|52 |53|48|45(37|54|49|56(|57|52(49]41|58

3 (2100|583 125|29132|28|25|17|33|33|37|40(36|33(24|41(40|47 (4843403249
500

x | 6 [3500(972|30|35(37|34(30]21(38)|38|42|45|41|38|31]|46|43|50(|51(46]43|35]52
300

10 |4800(1333| 35|40 |42 (3935|2843 (43 |49|50|45|43(35|51|47|54|55]|50/(47]39]|56

3 12600722 (273134 (3027203533 (394137 (33|25(42(41|48|49|44|41|33|50
500

X 6 |4400)11222(34 |38 (41 (37 (34|27 |42 (40|47 |48 |43(40|32(49 (45|52 |53|48|45|37 |54
400

10 |6200(1722| 36 |41 |43 |40 |36 (27|44 (45|52 (53|48 (45|37 (545057 |58[53]|50]42]59

3 (14501403 1253032292518 |33|33|38|40(3733(25|41|41|48(49]144|41]33]|50

600
X 6 |12800| 778 [ 3338|4037 (33|25(41(40 (45|47 |43(40|32(48 (46|54 |54|49|46] 38|55
200

10 [4100(1139| 37 | 40|44 1401372914544 |51 |52|47|44|36|54|49|56|57|52|49(41]59

3 (19501542128 |32|34|30]27|20|35(34|40|42(37|34(28|43|41|48(49)|44|41]33]|50
600
X 6 (3200|889 |34 |38|41|37|34|27|42|39|46|47 (4239|3448 |45|52(53)148|45]|37|54
250

10 [4600(1278| 38 |42 |145|141 13831146 |44 |51|52|47|44|36|53|50]|57|58|53|50](42]59

3 (2600|722 1303437333023 |38|36|42|44(39|36(27|45(43|49(51]|46|43]|36]|52
600

X 6 1415011533539 (42 (3835|2843 (41|48 |49|44 (41|33 (5047 |54 |55]|50(48]39 |56
300

10 |5800(1611| 39|43 |46 |42 |39(32 |47 (45|52 (53|48 (45|37 (54 |50|57|58[53]|50]42]59

3 (3400|944 127 |32|3431)27|19|35|36|42|43(39|36(27|44(43|50(51]46|43]|35]|52
600

X 6 [5800]|1611|34|39|41|38|34|26|42|42|49|50(46|42(34|51(48|56(57|51|48]41|57
400

10 |8200(2278| 39|43 |46 (42|38 (32|48 (47|54 55|50 (473957 |52|59]|60(55]|52]|44]62
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KL

o R VM-PRO-Q - mineral wool silencer (-ZSQ) - insertion loss |
IMA-LUFT

VM-PRO-Q - mineral wool silencer (-2SQ) - insertion loss

VM-PRO-Q only - with baffles type MWK

D. [dB/Okt]
fm (Hz)
B
200 1 3 9 18 36 37 22 13
300 1 2 4 8 15 14 9 6
400 1 4 11 19 25 20 11 7
500 1 4 7 8 15 15 8 5
600 1 3 9 18 36 37 22 13

.
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ICHAKO

Specification text VM-PRO-R

Mechanical volumetric flow controller VM-PRO

Technical documentation
Specification text VM-PRO-R | Specification text VM-PRO-Q

Specification text VM-PRO-Q

Round model

Rectangular model

Mechanical volumetric flow controller type VM-PRO-R, in
round design, right-hand model, for constant volumetric
flow regulation up to a max. differential pressure of 1000 Pa,
for duct connection to DIN EN 1506. Housing and control
damper made of galvanised sheet steel, control housing ma-
de of plastic.

Product: SCHAKO type VM-PRO-R

Housing and control damper (at an extra charge) made of:
--- Galvanised sheet steel with DD coating (-DD)

--- Stainless steel 1.4301 (-V2A)

--- Stainless steel 1.4571 (-V4A)

Control housing (at an extra charge) made of:

--- Stainless steel 1.4301 (-V2A)
--- Stainless steel 1.4571 (-V4A)

Accessories (at an extra charge)

Mechanical volumetric flow controller type VM-PRO-Q, in
rectangular design, right-hand model, for constant volu-
metric flow regulation up to a max. differential pressure of
1000 Pa, for duct connection to DIN 1505. Housing and con-
trol damper made of galvanised sheet steel, control housing
made of plastic.

Product: SCHAKO type VM-PRO-Q

Housing and control damper (at an extra charge) made of:
--- Galvanised sheet steel with DD coating (-DD)

--- Stainless steel 1.4301 (-V2A)

--- Stainless steel 1.4571 (-V4A)

Control housing (at an extra charge) made of:

--- Stainless steel 1.4301 (-V2A)
--- Stainless steel 1.4571 (-V4A)

Accessories (at an extra charge)

--- Acoustic cladding (-DS) made of 20 mm sound-absorbing
material, non-flammable to DIN 4102-17, with sheet me-
tal casing.

--- Flat-bed acoustic cladding (-FDS), made of 3 mm sound-
absorbing material with sheet metal casing.

--- METU flange (-MF), on both sides, duct flange AF.
--- Counter flange (-GF), on both sides, to METU flange.

--- Tension ring (-SR) to connect METU flange to counter
flange.

--- Flat flange (-FF), on both sides, to DIN 24 154 / 5, made of
the same material as the housing.

--- Rubber lip seal (-GD) on both sides, made of special rub-
ber, silicone-free.

--- Duct silencer (-RS), outer casing and perforated plate ma-
de of galvanised sheet steel, at an extra charge made of
stainless steel 1.4301 (V2A) or 1.4571 (V4A), with mineral
wool filling.

--- Electric actuator (-E), 3-point control (standard, VM-PRO-
E-24, VM-PRO-E-230) or constant control (VM-PRO-E-24-
SR), for adjusting the supply air and return air volume to
varying room occupations.

Construction subject to change
No return possible

--- Acoustic cladding (-DS) made of 20 mm sound-absorbing
material, non-flammable to DIN 4102-17, with sheet me-
tal casing and including M6 cage nuts.

--- Mineral wool silencer (-ZSQ) on both sides with METU
profile M2, housing (L=1500) made of galvanised sheet
steel, at an extra charge made of stainless steel 1.4301
(V2A) or 1.4571 (V4A), with integrated MWK silencing
baffles (L=1000). The MWK silencing baffles with RAL qua-
lity seal consist of abrasion-resistant mineral fibre boards
covered with fibre glass filament (biosoluble, non-
flammable to DIN 4102) in a frame made of the same ma-
terial as the mineral wool silencer housing. Baffles mea-
sured to I1SO/DIS 7235 and to DIN 45646.

--- Electric actuator (-E), 3-point control (standard, VM-PRO-
E-24, VM-PRO-E-230) or constant control (VM-PRO-E-24-
SR), for adjusting the supply air and return air volume to
varying room occupations.
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Mechanical volumetric flow controller VM-PRO

" “AK° Technical documentation

Order details / order code |

Order details / order code

Mechanical volumetric flow controller

VM-PRO type
Round design (-R...) Rectangular design (-Q...x...)
for duct connection to DIN EN 1506 for duct connection to DIN EN 1505
fits position-independent Right-hand design
constant volumetric flow V o
Housing made of stainless Housing made of stainless Galvanised sheet steel Housing made of galvanised
steel 1.4301 (-V2A) steel 1.4571 (-V4A) housing steel with DD coating (-DD)
Control housing made of .
. Control housing made of . .
stainless i;c;zl) 1.4301 (- stainless steel 1.4571 (-V4A) Control housing made of plastic

Electric actuator (-E...)
Electric actuator with 3-point control (standard)
- for 24 V AC/DC (-E-24)

- for 230 V AC (-E -230)
--- variable volumetric flow Vpin - Viax  from ..o, | (o NSRRI

electric actuator with continuous control
--- for 24 V AC/DC continuous 0-10 V DC (-E-24-SR)
--- variable volumetric flow Vpin - Vinax  from ..o, | {0 JURR

Accessories

--- Acoustic cladding (-DS), - insulation 20 mm

--- Flat-bed acoustic cladding (-FDS) - insulation 3 mm - VM-PRO-R-... only

--- Flat flange (-FF) - VM-PRO-R-.... only

--- Counter flange (-GF) - VM-PRO-R-... only

--- Rubber lip seal (-GD) - VM-PRO-R-... only

--- METU flange (-MF) - VM-PRO-R-... only

--- Mineral wool silencer with MWK sound-absorbing baffle (-ZSQ) - VM-PRO-Q... only
--- Duct silencer (-RS) - VM-PRO-R-... only

--- Tension ring (-SR) - VM-PRO-R-... only

Unless stated otherwise, the specification in grey will be delivered

Order example

VM-PRO-R160-E-230-DS-GD

VM-PRO - Mechanical volumetric flow controller

-R160 = round design with diameter 160 mm

-E-230 = with electric actuator for alternating voltage of 230 Volt
-DS = with acoustic cladding (standard=20 mm)

-GD = with rubber lip seal

I ——
Construction subject to change
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