W  MULTI-PURPOSE FIRE SAFETY SMOKE DAMPERS

Series

KPD / KPDU

Normally closed single-louvre (KPD) and multiple-
louvre (KPDU) fire safety dampers, fire resistance rating
of 180 minutes at smoke temperature of 600 °C

KPD

APPLICATION

The dampers are intended for integration into smoke protection systems of
buildings and structures of various purposes for the purpose of removing and
compensating combustion products, as well as air support in protective volumes.
Valves can be used as smoke valves in accordance with the requirements of SNiP
2.04.05% DBN B.11-7, DBN B.2.5-56, DBN B.1.2-7, DBN B.2.5-67 in emergency an-
ti-smoke ventilation systems for smoke removal during a fire in order to ensure
the evacuation of people from the building at the initial stage of a fire that broke
out in one of the premises.

The KPD/KPDU multi-purpose fire safety smoke dampers are rated to resist fire
for 180 minutes (E 180) at the temperature of 600 °C.

DESIGN

The damper casing is made of galvanised steel 1.5 mm thick. The dampers are
available in the wall-mounted or duct-mounted variant which have either one or
two attachment flanges.

The units are available in 3 control variants:

With an electric magnet (220 or 24 V).

The damper opens via a spring when the electric magnet is energized. When the
damper reaches the end position, a limit switch opens the circuit disconnecting
the electric magnet from the power mains. The electric magnet must not remain

energized for more than 10 seconds. The damper is reset to the safety (closed)
position manually by means of a handle. The damper equipped with an electric
magnet has a special button for testing the unit performance.

With a 230 or 24 V electric actuator and a return spring.

The flaps are automatically set to the normal (closed) position when applying
voltage to the electric actuator. On a fire alarm signal the electric actuator is
de-energized causing its return spring to set the damper to an open position.
The electric actuator is equipped with a contact group to signal its end positions.
The damper can also be controlled manually and fixed in any position. The unit
can be unlocked either manually using a hex wrench or automatically upon pow-
er-up.

With a 230 or 24 V electric actuator and two-wire control.

The damper flap is set from the «Open» to the «Closed» position by an external
command sending the voltage phase from one actuator contact to the other.
The electric actuator is equipped with a contact group to signal its end positions.
The damper can be controlled manually by means of a hex key.

Note. The KPDU dampers with a height of 300 and 350 mm have one louvre. The
main difference between the KPDU and the KPD dampers with a similar height
of 300 and 350 mm is that the method of fastening the flap, which ensures a
smaller overhang of the flap beyond the KPDU valve.

DESIGNATION KEY

Damper series
KPD: single-louvre
KPDU: multi-louvre

Damper flow area width [mm]:

300; 350; 400; 450; 500; 550; 600; 650; 700; 750; 800; 850; 900; 950; 1000; 1050; 1100; 1150; 1200; 1250; 1300; 1350; 1400

Damper flow area height [mm]:

300; 350; 400; 450; 500; 550; 600; 650; 700; 750; 800; 850; 900; 950; 1000; 1050; 1100; 1150; 1200; 1250; 1300; 1350; 1400

Number of flanges
1. one
2:two

Actuator type

EM220/24: 220/24 V electric magnet

PNP24: 24V NENUTEC electric actuator with a return spring
PNP230: 230 V NENUTEC electric actuator with a return spring
PN24: actuator NENUTEC 24 V two-position (opened/closed)
PN230: actuator NENUTEC 230 V two-position (opened/closed)
PV24: 24V BELIMO open/close electric actuator

PV230: 230 V BELIMO open/close electric actuator

PVP24: 24V BELIMO electric actuator with a return spring
PVP230: 230 V BELIMO electric actuator with a return spring
PSP24: 24 V SIEMENS electric actuator with a return spring
PSP230: 230 V SIEMENS actuator with a return spring

Actuator location
SN: outside (except for electric magnet EM220/24)
VN: inside
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MOUNTING

The dampers are not intended for installation in air ducts and ducts of spaces
with fire and explosion hazard categories A and B, in local exhaust systems de-
signed for extraction of flammable and explosive mixtures as well as in systems
containing environments more aggressive to plain carbon steels than air or those
containing sticky and fibrous materials. Fire safety dampers are only intended
for installation in systems subjected to regular cleaning to prevent formation of
flammable deposits. The damper must be installed into the building envelope
structure in accordance with the applicable standards and regulations.

The seal fire resistance must be at least equal to that of the building envelope.
When preparing for installation the damper casing should be fitted with wooden
spreader bars to prevent deformation, torsional twisting or geometry perturba-
tion of the casing which may result in louvre jamming and, eventually, loss of the
damper functionality.

Upon completion of the damper brickwork envelope in the smoke shaft, fire divi-
sion wall or flooring and complete cure (setting) of the sealing, remove the wooden

& NENTS

spreader bars and check the louvre for free and frictionless opening. Ground the
damper, connect the electric magnet or electric actuator (depending on the mod-
ification) to the automatic fire-fighting system and test the damper actuation.

Wooden spreader bars
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INSTALLATION RECOMMENDATION FOR THE KPDU DAMPER WITH AN INTERNALLY CONNECTED ACTUATOR

In vertical building structures
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Duct modification with an air duct
KPDU actuator

Air duct

KPDU damper

In horizontal building structures
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W  MULTI-PURPOSE FIRE SAFETY SMOKE DAMPERS

INSTALLATION RECOMMENDATION FOR THE KPDU DAMPER WITH AN EXTERNALLY LOCATED ACTUATOR

In vertical building structures

Flooring
—\_/
Smoke extraction
shaft /
: : KPDU actuator
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A " @ : | KPDU damper
1
_’ Q X : 1
I T |
< ! H
1S H |
1 1
Lo J
Seal 7 %

Duct modification with an air duct

KPDU actuator
- Air duct

KPDU damper

Projection A

Actuator service hatch
Seal

KPDU actuator

In horizontal building structures

Building Smoke extraction shaft
envelope KPDU KPDU damper
actuator
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INSTALLATION RECOMMENDATION FOR THE KPD DAMPER WITH AN INTERNALLY CONNECTED ACTUATOR

In vertical building structures
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POSSIBLE KPDU DAMPER VARIANTS

& NENTS

The KPDU damper with an internally installed electric magnet (220/24 V), single or double flange

- The single-flange variant is intended for wall or ceiling mounting irrespective

of the dimensional orientation. Upon the test or emergency damper actuation

the louvres can only be manually reset to the initial position.

Limit switch

Terminal

block

Casing

Louvre

- The double-flange variant is intended for duct installation irrespective of the

dimensional orientation. Upon the test or emergency damper actuation the
louvres can only be manually reset to the initial position.

Single flange variant Double flange variant

Electric magnet Handle Mesh Mesh
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Flow area of the KPDU smoke exhaust damper with an electric magnet [m?]

B/H
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
100
nso0
1200
1250
1300
1350
1400

300
0.06
0.08
0.09
01
012
013
015
0.16
0.17
0.19
0.2
0.21
0.23
0.24
0.25
0.26
0.27
0.28
0.29
03
0.31
0.32
0.33

350

01
on
013
014
0.16
0.18
0.19
0.21
0.22
0.24
0.26
0.27
0.29

03
0.32
0.33
0.35
0.36
0.38
0.39
0.41
0.42

400

012
014
015
017
019
02
022
024
026
027
029
031
032
034
035
037
038
04
041
043
044

450

0.6
0.18
0.2
0.22
0.24
0.26
0.28
0.3
0.31
0.33
0.35
0.37
0.39
0.41
0.43
0.45
0.47
0.49
0.51
0.53

500

0.2
0.23
0.25
0.27
0.29
0.31
0.34
0.36
0.38

0.4
0.42
0.44
0.46
0.48

0.5
0.52
0.54
0.56
0.58

550

0.25
0.28
03
0.33
0.35
0.38
0.4
0.42
0.45
0.47
0.5
0.52
0.55
0.57
0.6
0.62
0.65
0.67

600

031
033
036
039
042
0.44
0.47
05
052
055
057
06
062
065
067
0.7
0.72

650

0.37
0.4
0.43
0.46
0.48
0.51
0.54
0.57
0.6
0.63
0.66
0.69
0.72
0.75
0.78
0.81

700

0.43
0.46
0.5
0.53
0.56
0.59
0.62
0.65
0.68
07
0.74
0.77
0.8
0.83
0.86

750 800 850 900 950 1000 1050 71100 1150 1200 1250 1300 1350 1400

0.48
0.51
0.54
0.58
0.61
0.64
0.67
0.7
0.73
0.76
0.79
0.82
0.85
0.88

0.55
0.59
0.62
0.66
0.69
0.73
0.76
0.8
0.83
0.87
0.9
0.94
0.97

0.63

067 | 071

071 | 075 | 0.8

0.74 | 079 | 0.84  0.89

078 | 083  0.88 093 0.9

0.82 | 087 | 092 | 097 104 m

0.86 | 091 | 096 | 101 11 117 1 125

09 | 095 1 105 | 116 | 123 | 132 14

094 099 | 104 109 | 122 | 129 | 139 | 147 | 155

098 | 103 | 108 | 113 | 128 135 | 146 | 154 | 163 171

102 | 107 | 132 117 | 134 | 141 153 161 17 179 | 188
1.06 m 116 121 14 1.47 16 168 179 | 187 | 197 | 206

Note. Select the damper of the required cross-section BxH according to the completed table cells.

Since the damper can be installed in any spatial position, a change of the height and width (B and H values) orientation may enable selection of a damper with a
cross-section beyond the completed cell range.
For example, a 700x500 damper can be ordered as 500x700.
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The KPDU damper with an electric actuator (230 or 24 V) installed inside the damper, single or double flange

- The single flange variant is intended for wall or ceiling mounting irrespective
of the dimensional orientation.

- The double flange variant is intended for duct installation irrespective of the
dimensional orientation.

Electric
Cable output actuator Casing Louvre

D4 + + +|®
+ *

4+

4

o

T

*

+

¥

[
. +|
bl + > +|0

to the «open» or «closed» position by an external actuating signal.

- The louvres of dampers equipped with a two-position electric actuator are set

- After a test or emergency actuation the louvres of dampers equipped with an

electric actuator with a return spring can return to the initial position auto-

matically upon feeding the supply voltage.

Single flange Double flange
variant variant
Mesh
8 B 8 B
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Flow area of the KPDU smoke exhaust damper with an electric actuator installed inside the damper [m?]

B/H 300 350 400 450 500 550 600 650 700 750 800

300 0.06

350 0.08 | 01

400 0.09 | om 0.12

450 01 013 | 014 | 016

500 012 | 014 | 015 | 018 0.2

550 013 | 016 | 017 02 | 023 025

600 015 | 018 | 019 | 022 | 025 028 | 031

650 016 | 019 02 | 024 | 027 03 | 033 | 037

700 017 | 021 | 022 | 026 | 029 033 | 036 | 04 | 043

750 019 | 022 | 024 | 028 | 031 035 | 039 | 043 046 048
800 02 | 024 | 026 03 | 034 038 042 046 05 051 | 055
850 021 | 026 | 027 | 031 | 036 | 04 | 044 048 | 053 054 059
900 023 | 027 029 | 033 038 | 042 | 047 | 051 | 056 058 062
950 024 | 029 | 031 035 04 045 O5 054 059 061 | 066

1000 025 03 | 032 037 042 | 047 | 052 | 057 | 062 064 0.69
1050 026 032 034 | 039 044 | 05 | 055 | 06 | 065 067 073

100 027 | 033 035 | 041 046 052 | 057 | 063 | 068 0.7 076
nso0 028 | 035 | 037 043 048 055 | 06 066 071 073 08

1200 029 | 036 | 038 045 05 | 057 062 069 074 076 083
1250 03 | 038 | 04 H 047 052 | 06 | 065 072 077 079 | 087

1300 031 | 039 | 041 049 054 062 | 067 075 08 | 082 09
1350 032 | 041 043 051 056 065 07 | 078 083 085 094
1400 033 | 042 | 044 053 058 067 072 081 086 088 097

850 900 950 1000 1050

0.63

067 | 071

071 | 075 | 0.8

0.74 | 079 | 0.84  0.89

078 | 083  0.88 093 0.9

0.82 | 087 | 092 | 097 104

0.86 | 091 | 096 | 101 11
09 | 095 1 105 | 116

094 099 | 1.04 | 1.09 | 122

098 | 103 | 1.08 | 113 | 128
102 | 107 | 132 117 | 1.34
1.06 m 116 121 14

Note. Select the damper of the required cross-section BxH according to the completed table cells.
Since the damper can be installed in any spatial position, a change of the height and width (B and H values) orientation may enable selection of a damper with a

cross-section beyond the completed cell range.
For example, a 700x500 damper can be ordered as 500x700.

100

m
117
123
129
1.35
141
1.47

150

1.25
1.32
1.39
1.46
153
16

1200

14
1.47
1.54
161
1.68

1250

1.55
1.63
17
1.79

1300

17
179
1.87

1350

1.88
197

1400

2.06
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The KPDU damper with an electric actuator (230 or 24 V) installed outside the damper, single or double flange

- The single flange variant is intended for wall or ceiling mounting irrespective

of the dimensional orientation.

- The double flange variant is intended for duct installation irrespective of the

dimensional orientation.

Electric
actuator

Cable
output

to the «open» or «closed» position by an external actuating signal.

- The louvres of dampers equipped with a two-position electric actuator are set

- After a test or emergency actuation the louvres of dampers equipped with an

electric actuator with a return spring can return to the initial position auto-

matically upon feeding the supply voltage.

Mesh

Casing Louvre
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Single flange
variant
Mesh
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Double flange

Flow area of the KPDU smoke exhaust damper with an electric actuator installed outside the damper [m?]

B/H
300
350
400
450
500
550
600
650
700
750
800
850
9200
950
1000
1050
100
nso
1200
1250
1300
1350
1400

300 350
0.07
0.09 | om
01 0.12
o 014
013 | 015
014 | 017
016 | 018
017 0.2
018 | 0.22
02 | 023
021 | 025
022 | 027
0.24 | 0.28
025 | 03
026 | 031
027 | 033
028 034
0.29 | 036
03 | 037
031 | 0.39
032 | 04
033 | 0.42
034 | 043

400

013
015
016
018
02
021
023
025
027
028
03
032
033
035
036
038
039
041
042
044
045

450

017
019
021
023
025
027
029
031
032
034
036
038
04
042
044
046
048
05
052
054

500

0.21
0.24
0.26
0.28
03
0.32
0.35
0.37
0.39
0.41
0.43
0.45
0.47
0.49
0.51
0.53
0.55
0.57
0.59

550

0.26
0.29
0.31

0.34
0.36
0.39
0.41

0.43
0.46
0.48
0.51

0.53
0.56
0.58
0.6l

0.63
0.66
0.68

600

0.32
0.34
0.37
0.4
0.43
0.45
0.48
0.51
0.53
0.56
0.58
0.61
0.63
0.66
0.68
071
0.73

650

0.38
0.41
0.44
0.47
0.49
0.52
0.55
0.58
0.6l
0.64
0.67
0.7
0.73
0.76
0.79
0.82

700

0.44
0.47
0.51
0.54
0.57
0.6
0.63
0.66
0.69
0.72
0.75
0.78
0.81
0.84
0.87

750 800 850

0.49
0.52
0.55
0.59
0.62
0.65
0.68
071
0.74
0.77
0.8
0.83
0.86
0.89

0.56
0.6
0.63
0.67
0.7
0.74
0.77
0.81
0.84
0.88
0.91
0.95
0.98

0.64
0.68
0.72
0.75
0.79
0.83
0.87
0.91

0.95
0.99
1.03

1.07

900

0.72
0.76
0.8
0.84
0.88
0.92
0.96
1
1.04
1.08
112

Note. Select the damper of the required cross-section BxH according to the completed table cells.
Since the damper can be installed in any spatial position, a change of the height and width (B and H values) orientation may enable selection of a damper with a
cross-section beyond the completed cell range.
For example, a 700x500 damper can be ordered as 500x700.

950

0.81
0.85
0.89
0.93
0.97
1.01
1.05
1.09
113
117

1000

0.9
0.94
0.98
1.02
1.06

11

114

118
122

1050

1.05
m
117
123
1.29
1.35
1.41

100

112
118
124
13
1.36
142
148

150

1.26
133
14
1.47
1.54
1.61

variant
)\ A
 d
3
oé
N
=4
1200 | 1250 1300 1350
1.41
148 | 156
155 | 164 | 172
162 | 172 1.8 1.89
1.69 1.8 1.88 | 198

1400

2.07
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POSSIBLE KPD DAMPER VARIANTS

The KPD damper with an internally installed electric magnet (220/24 V), single or double flange

- The single flange variant is intended for wall or ceiling installation. position. The double flange variant is intended for duct installation. Upon the
- The damper must be installed according to the installation guidelines for test or emergency damper actuation the louvres can only be manually reset
the KPD damper with an internal actuator (see page 24). Upon the test or to the initial position.

emergency damper actuation, the louvres can only be manually reset to initial

Single flange Double flange
variant variant
Casing Handle Air damper Mesh Electric magnet Electric magnet
ol - < < ]O| - i
. of . 41 1
I:Io Terminal Limit switch /I Limit switch
block —
Terminal
block
T .
Spring Spring

Damper limiter

=

Damper limiter

Flow area of the KPD smoke exhaust damper with an electric magnet [m?]

B/H 300 350 400 450 500 550 600 650 700 750 800 850 900 | 950 | 1000 1050 TI00 1150 1200 1250 1300 1350 1400

300 0.06

350 0.08 | 01

400 0.09 | om 0.12

450 01 013 | 014 | 016

500 012 | 014 | 015 | 018 0.2

550 013 | 016 @ 017 02 | 023 025

600 015 | 018 | 019 | 022 | 025 028 | 031

650 016 | 019 02 | 024 | 027 03 | 033 | 037

700 017 | 021 | 022 | 026 | 029 033 | 036 | 04 | 043

750 019 | 022 | 024 | 028 | 031 035 | 039 | 043 046 048

800 02 | 024 | 026 03 | 034 038 042 046 05 051 | 055

850 021 | 026 | 027 | 031 | 036 | 04 | 044 | 048 | 053 054 059 | 063
900 023 | 027 | 029 033 038 042 047 | 051 | 056 | 058 | 062 | 067 | 071
950 024 | 029 031 035 04 045 O5 054 059 061 066 | 071 | 075 | 08

1000 025 | 03 032 037 042 | 047 | 052 | 057 | 062 064 | 069 | 0.74 | 079  0.84  0.89
1050 026 | 032 034 039 044 | 05 | 055 | 06 | 065 067 | 073 | 078 | 083 088 093 099

100 027 | 033 035 041 046 | 052 | 057 | 063 068 07 | 076 | 082 087 092 097 104 | 11

nso0 028 | 035 | 037 043 048 055 06 066 071 073 | 08 | 086 091 09 101 11 117 1 125

1200 029 | 036 038 045 05 | 057 062 | 069 | 074 | 076 083 09 | 095 1 105 | 116 | 123 | 132 14

1250 03 | 038 | 04 047 052 | 06 | 065 072 077 079 087 094 099 104 109 | 122 | 129 | 139 | 147 | 155

1300 031 | 039 041 049 054 062 067 075 08 | 082 09 098 103 108 113 128 | 135 | 146 154 | 163 17
1350 032 | 041 | 043 | 051 | 056 065 | 07 | 078 | 083 085 094 102 | 107 112 117 0 134 | 141 153 1.61 1.7 179 | 188
1400 033 | 042 044 | 053 | 058 | 067 072 | 081 | 0.86 088 097 106 m 116 1.21 14 1.47 1.6 168 | 179 | 1.87 | 197 | 2.06

Note. Select the damper of the required cross-section BxH according to the completed table cells. Since the damper can be installed in any spatial position any change of
the height and width (B and H values) orientation may enable selection of a damper with a cross-section beyond the completed cell range.
For example, a 700x500 damper can be ordered as 500x700.
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The KPD damper with an electric actuator (230 or 24 V) installed inside the damper, single or double flange

- The single flange variant is intended for wall or ceiling mounting irrespective
of the dimensional orientation.

- The double flange variant is intended for duct installation irrespective of the
dimensional orientation. The louvres of dampers equipped with a two-posi-

Electric
Linkage mechanism actuator
T . s <]O|
T
Ol o o o|O
B
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tion electric actuator are set to the «open» or «closed» position by an external

actuating signal. After a test or emergency actuation the louvres of dampers

equipped with an electric actuator with a return spring can return to the initial

position automatically upon feeding the supply voltage.

Casing

Air damper

Single flange

variant

Double flange

variant

Flow area of the KPD smoke exhaust damper with an electric actuator installed inside the damper [m?]

B/H 300 350 400 450 500 550 600 650 700 750 800 850

300 0.06

350 0.08 | 01

400 0.09 | om 0.12

450 01 013 | 014 | 016

500 012 | 014 | 015 | 018 0.2

550 013 | 016 @ 017 02 | 023 025

600 015 | 018 | 019 | 022 | 025 028 | 031

650 016 | 019 02 | 024 | 027 03 | 033 | 037

700 017 | 021 | 022 | 026 | 029 033 | 036 | 04 | 043

750 019 | 022 | 024 | 028 | 031 035 | 039 | 043 046 048
800 02 | 024 | 026 03 | 034 038 042 046 05 0.51

850 021 | 026 | 027 | 031 | 036 04 | 044 048 | 053 054
900 023 | 027 029 033 038 042 047 051 056 058
950 024 | 029 031 035 04 045 | 05 | 054 | 059 | 06l

1000 025 | 03 032 037 042 047 052 057 062 | 064
1050 026 | 032 034 039 044 05 | 055 06 | 065 067
100 027 | 033 035 041 046 052 057 063 068 07

nso0 028 | 035 | 037 043 048 055 | 06 H 066 071 073
1200 029 | 036 038 045 05 057 062 069 074 0.76
1250 03 | 038 | 04 047 052 | 06 | 065 072 077 079

1300 031 | 039 | 041 | 049 | 054 | 062 067 | 075 | 0.8 | 082
1350 032 | 041 043 051 056 065 07 078 083 085
1400 033 | 042 | 044 053 058 067 072 081 086 088

0.55
0.59
0.62
0.66
0.69
0.73
0.76
0.8
0.83
0.87
0.9
0.94
0.97

0.63
0.67
071
0.74
0.78
0.82
0.86
09
0.94
0.98
1.02
1.06

900

07

0.75
0.79
0.83
0.87
0.91

0.95
0.99
1.03
1.07

m

950

0.8
0.84
0.88
0.92
0.96

1
1.04
1.08
112
116

1000 1050
0.89

093 | 099
097 | 1.04
1.01 11
105 | 116
109 | 122
113 | 1.28
117 | 1.34
121 14

100

m
117
123
129
1.35
141
1.47

150

1.25
1.32
1.39
1.46
153
16

1200

14
1.47
1.54
161
1.68

1250

1.55
1.63
17
1.79

1300

17
179
1.87

1350

1.88
197

1400

2.06

Note. Select the damper of the required cross-section BxH according to the completed table cells. Since the damper can be installed in any spatial position any change of
the height and width (B and H values) orientation may enable selection of a damper with a cross-section beyond the completed cell range.

For example, a 700x500 damper can be ordered as 500x700.
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W  MULTI-PURPOSE FIRE SAFETY SMOKE DAMPERS

The KPD damper with an electric actuator (230 or 24 V) installed outside the damper, single or double flange

- The single flange variant is intended for wall or ceiling mounting irrespective - The louvres of dampers equipped with a two-position electric actuator are set
of the dimensional orientation. to the «open» or «closed» position by an external actuating signal.

- The double flange variant is intended for duct installation irrespective of the - After a test or emergency actuation the louvres of dampers equipped with an
dimensional orientation. electric actuator with a return spring can return to the initial position auto-

matically upon feeding the supply voltage.

Single flange Double flange

Casing variant variant

Flap

©
°

Electric actuator

Flow area of the KPD smoke exhaust damper with an electric actuator installed outside the damper [m?]

/ 300 350 400 450 500 550 600 650 700 750 800 850 900 | 950 1000 1050 71100 1150 1200 1250 1300 1350 1400

300 0.07

350 0.09 | omn

400 01 012 | 013

450 om 014 | 015 | 017

500 013 | 015 | 016 | 019 | 021

550 014 | 017 | 018 | 021 H 024 | 0.26

600 016 | 018 | 02 | 023 | 026 029 032

650 017 0.2 021 | 025 028 031 034 038

700 018 | 022 | 023 027 03 | 034 | 037 041 044

750 02 | 023 | 025 029 032 | 036 | 04 044 047 049

800 021 | 025 | 027 | 031 | 035 | 039 | 043 | 047 | 051 052 056

850 022 | 027 028 032 037 041 045 049 054 055 06 | 064
900 024 | 028 03 034 039 043 048 | 052 | 057 | 059 063 068 072
950 025 | 03 | 032 036 041 046 051 055 | 06 | 062 | 067 | 072 | 0.76 @ 0.8]

1000 026 | 031 033 038 043 048 053 058 063 065 07 | 075 08 | 085 09
1050 027 | 033 035 04 045 | 051 | 056 | 061 | 066 068 | 074 | 079 | 0.84  0.89 094 1

100 028 | 034 | 036 042 047 053 058 064 069 071 | 077 | 083 088 093 098 | 105 | 112
nso 029 | 036 | 038 044 049 056 | 061 | 067 | 072 | 074 | 081 | 0.87 | 092 | 097 | 1.02 m 118 | 126
1200 03 | 037 | 039 046 051 | 058 | 063 07 | 075 077 | 084 091 096 101 106 | 117 | 124 133 | 141

1250 031 039 | 041 | 048 | 053 | 061 066 | 073 | 078 | 0.8 H 0.88 095 1 1.05 11 123 13 14 148 | 156

1300 032 | 04 042 05 055 063|068 076 | 081 083 | 091 | 099 104 109 114 129 | 136 | 147 | 155 | 164 172

1350 033 | 042 044 052 057 066 071 079 084 086 095 103 108 | 113 118 | 135 | 142 | 154 | 162 | 172 1.8 1.89

1400 034 043 | 045 054 059 068 073 | 082 | 087 089 098 107 | 112 117 1122 | 141 | 148 | 161 1.69 1.8 1.88 | 198 | 207

Note. Select the damper of the required cross-section BxH according to the completed table cells. Since the damper can be installed in any spatial position any change of
the height and width (B and H values) orientation may enable selection of a damper with a cross-section beyond the completed cell range.
For example, a 700x500 damper can be ordered as 500x700.



ventilation-system.com

TECHNICAL SPECIFICATIONS OF THE ELECTRIC MAGNET

& \NENTS

Technical data

Parameter value

Rated voltage [V] 220/24
Rated current at the ambient temperature of 2510 °C [A] 0.6/5.5
Armature stroke [mm] 1041
Armature release time [seconds] 2
Tractive force [N] 45
Maximum active power consumption at 220 V [W] 600
Maximum total power consumption at 220 V [W] 1200
Maximum total power consumption at 24 V [W] 60

MAIN TECHNICAL SPECIFICATIONS OF BELIMO ELECTRIC ACTUATORS WITH A RETURN SPRING (PVP)

Auxiliary switches

1mA..3(0.5) A, AC 250 V

Technical data Basic models Models with incr d torque = Models with the highest torque
Rated voltage AC/DC 24V AC 230V AC/DC 24V AC 230V AC/DC 24V AC 230V
Rated voltage range Ac2-288V  Actos.264v | BED2-288V aciog sy | AED2-2BBY | acios 264V
Rated voltage frequency AC 50/60 Hz
Power consumption in rest position [W] 0.7 0.9 14 2 2 3
Power consumption in operation [W] 25 3 45 7 8.5
Maximum design flow [VA] 4 6.5 9 10 n
Motor torque [Nm] 4 9 18
Spring torque [Nm] 3 7 2
Protection class ] Il il Il 1l 1]
Ingress protection rating P54

2 pcs,, single-pole, reversible, 2 pcs,, single-pole, reversible,

2 pcs,, single-pole, reversible,
1mA..3(0.5) A, AC 250 V

TmA..6(3) A, AC250 V

Electric motor connection cable

1m, 2 x 0.75 mm? (halogen-free)

Auxiliary switch connection cable

1m, 6 x 0.75 mm? (halogen-free)

Running time

20 seconds at -10..+55 °C
< 60 seconds at -30...-10 °C

20 seconds at -10...+55 °C
< 60 seconds at -30...-10 °C

Motor <120 s /90°
Spring 16 s at +20 °C

Service life

60 000 emergency positions

Technical maintenance

Not required

MAIN TECHNICAL SPECIFICATIONS OF BELIMO TWO-POSITION ELECTRIC ACTUATORS (PV)

: Basic models / . .
Technical data Models with increased torque Models with the highest torque
Rated voltage AC/DC 24V AC 230V AC/DC 24V AC 230V
AC192.288V AC19.2..288V
Rated voltage range DC 216,288 V AC198..264 V DC216.288 V AC198..264 V
Rated voltage frequency AC 50/60 Hz
Power consumption in rest position [W] <05 <1 0.5 0.5
Power consumption in operation [W] 7.5 5 12 8
Maximum design flow [VA] 9 2 18 15
Motor torque [Nm] 15 40
Spring torque [Nm] 20 50
Protection class 1 Il 1] Il
Ingress protection rating IP54

Auxiliary switches

2 pcs,, single-pole, reversible, 1 mA..3(0.5) A, AC 250 V

Electric motor connection cable

1m, 3 x0.75 mm?2 (halogen-free)

Auxiliary switch connection cable

1m, 6 x 0.75 mm? (halogen-free)

Running time

<30s/90°

<605s/90°

Service life

Min. 10 000 emergency positions

Technical maintenance

Not required




B  MULTI-PURPOSE FIRE SAFETY SMOKE DAMPERS

MAIN TECHNICAL SPECIFICATIONS OF NENUTEC ELECTRIC ACTUATORS WITH A RETURN SPRING (PNP)

Technical data Basic models Models with increased torque
Rated voltage AC/DC 24V AC 230V AC/DC 24V AC 230V
Rated voltage range AC/DC 21.8..26.4 V AC 209..253V AC/DC 21.8..26.4 V AC 209..253 vV
Rated voltage frequency AC 50/60 Hz
Power consumption in rest position [W] 25 2
Power consumption in operation [W] 7 10
Maximum design flow [VA] 10 10
Motor torque [Nm]
Spring torque [Nm] ° 8
Protection class 1" 1l 1] Il
Ingress protection rating IP54

Auxiliary switches

2 pcs,, single-pole, reversible, 3 (1.5) A, AC 250 V

Electric motor connection cable

1m, 2 x 0.75 mm? (halogen-free)

Auxiliary switch connection cable

1m, 6 x 0.75 mm? (halogen-free)

Running time spring

50..70 s (return spring < 20 s) ‘

75..90 s (return spring < 25 s)

Service life

60 000 emergency positions

MAIN TECHNICAL SPECIFICATIONS OF NENUTEC TWO-POSITION ELECTRIC ACTUATORS (PN)

Technical data

Basic models / Models with increased torque / Models with the highest torque

Rated voltage AC/DC 24V AC 230V
Rated voltage range AC/DC 21.8.26.4 V AC 209..253 V
Rated voltage frequency AC 50/60 Hz
Power consumption in rest position [W] 35 35
Power consumption in operation [W] 82 52
Maximum design flow [VA] 10 10
Motor torque [Nm]

15 15
Spring torque [Nm]
Protection class 1] Il
Ingress protection rating IP54

Auxiliary switches

2 pcs., single-pole, reversible, 3 (1.5) A, AC 250 V

Electric motor connection cable

1m, 3 x 0.75 mm? (halogen-free)

Auxiliary switch connection cable

1m, 6 x 0.75 mm? (halogen-free)

Running time

<30s

Service life

60 000 emergency positions

MAIN TECHNICAL SPECIFICATIONS OF SIEMENS ELECTRIC ACTUATORS WITH A RETURN SPRING (PSP)

Technical data Basic models Models with increased torque
Rated voltage AC 24 V/DC 24..48 V AC230V AC 24 V/DC 24..48 V AC 230V
Rated voltage range AC/DC +20% AC 15% AC/DC +20% AC +15%
Rated voltage frequency AC 50/60 Hz
Power consumption in rest position [W] 2 35 3 4
Power consumption in operation [W] 35 4.5 5 6
Maximum design flow [VA] 5 7 7 8
Motor torque [Nm] 9 18
Spring torque [Nm] 7 18
Protection class 1" 1l 1] Il
Ingress protection rating IP54

Auxiliary switches

2 pcs., single-pole, reversible,
6(2) A, AC 24..250 V

Electric motor connection cable

0.9 m, 2 x 0.75 mm? (halogen-free)

Auxiliary switch connection cable

0.9 m, 6 x 0.75 mm? (halogen-free)

Running time spring <60 secondeat 50,10 C
Running time motor 90s/90°

Service life

10 000 emergency positions

Technical maintenance

Not required

Note. The table «Main technical specifications of Siemens two-position electric actuators» is in development.

This information is available upon request.
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ELECTRICAL CONNECTION DIAGRAMS OF KPD/KPDU DAMPERS

Electrical connection diagram of KPD/KPDU dampers equipped with an electric magnet

SQI: end switch

YA electric magnet

SB1: damper louvre opening button

PK: contact of automatic fire suppression block
SAI: power supply circuit disconnection switch of the electric magnet latch
X1: terminal block

1: supply voltage phase

2: contact of automatic fire suppression block
3: supply voltage neutral

4, 5: command circuit control

6, 7: louvre position control

8: grounding bus

Wiring diagram of KPD/KPDU dampers

Electric actuator with a return spring

Electric actuator Contact assembly

1: «Neutral» contact of supply voltage
2: «Line» contact of supply voltage — closing the damper louvres
S1...S6: fixed microswitch contacts for signalling end positions

& \NENTS

QX5
I_______________|
|
|
| x|l Elz|e|&|e|s|d |
|
| MR ~ NeT2 |
| [Nem [ne5 [Ne6 [Neg [ Neo NeTT
: Ne1jNe2|  |Ne3 NG |
: SB1 e X4 |
' ; (| YA
| 2= sQl I |
|
| SAl O \es
| 1 1 % |

N23 o 1 2
| ) Ne5 ) 5
: 2 ) L og)| 4®c 5c |
| @ @
| % _ JnNe |
|
| |
|

|

Two-position electric actuator

Electric actuator

Contact assembly

M

1: «Neutral» contact of supply voltage
2, 3: «Line» contact of supply voltage damper louvre closing or opening
S1...S6: fixed microswitch contacts for signalling end positions
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W  MULTI-PURPOSE FIRE SAFETY SMOKE DAMPERS

OVERALL AND CONNECTING DIMENSIONS OF KPDU MULTI-LOUVRE DAMPERS

Standard

damper size
300x300
350x350
400x400
450x450
500x500
550x550
600x600
650x650
700x700
750x750
800x800
850x850
900x900
950x950
1000x1000
1050x1050
1100x1100
150x1150
1200x1200
1250x1250
1300x1300
1350x1350
1400x1400

Minimum flow area [m?]

0.06
0.10
012
0.16
0.20
0.25
0.31
0.37
0.43
0.48
0.55
0.63
0.7
0.80
0.90
0.99
m
125
1.40
1.55
171
1.88
2.06

300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
100
150
1200
1250
1300
1350
1400

H1
320
370
420
470
520
580
630
680
730
780
830
880
930
980

1030
1080
130
180
1230
1280
1330
1380
1430

H2
340
390
440
490
540

610
660
710
760
810
860
910
960
1010

1060
mo
160
1210
1260
1310
1360
1410

1460

Dimensions [mm]
B
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
100
150
1200
1250
1300
1350
1400

Note: product weight may vary slightly depending on the number of flanges and actuator type.
For other sizes, the “L" value is no more than 350 mm.

The KPDU damper with an internally installed electric magnet

(220/24 V), single or double flange

Single flange
variant

-

H1

rd

9

R o A

H2

Bl

B2

210

Double flange
variant

B1
320
370
420
470
520
580
630
680
730
780
830
880
930
980

1030
1080
130
180
1230
1280
1330
1380
1430

B2
340
390
440
490
540
610
660
710
760
810
860
910
960
1010

1060
mo
1160
1210
1260
1310
1360
1410

1460

310
345
260
275
285
300
260
270
275
285
260
270
275
280
285
295

320
335

260
270
280

Weight [kg]

6.5
7.8

95

n3
121
14.2

Number of louvres
[pcs.]

The KPDU damper with an electric actuator (230 or 24 V)

installed inside the damper, single or double flange

70

53]

e

Bl

The KPDU damper with an electric actuator (230 or 24 V)
installed outside the damper, single or double flange

Single flange
variant

o3

)

=9

)

X3

H1
H2

[od]

Bl

B2

22

B2

Double flange

variant

Single flange
variant

210

Double flange
variant

210
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OVERALL AND CONNECTING DIMENSIONS OF THE KPD SINGLE-LOUVRE DAMPER

Dimensions [mm]

dasrt:;r;g?;jze Minimum flow area [m?] " . o 5 - B2 . Weight [kg] Numbe;g:‘iouvres
300x300 0.06 300 330 360 300 330 360 350 6.3
350x350 0.10 350 380 410 350 380 410 390 7.3
400x400 0.12 400 430 460 400 430 460 410 82
450x450 0.6 450 480 510 450 480 510 460 9.5
500x500 0.20 500 530 560 500 530 560 500 10.6
550x550 0.25 550 580 610 550 580 610 550 mno
600x600 0.31 600 630 660 600 630 660 600 132
650x650 0.37 650 680 710 650 680 710 640 14.5 1
700x700 0.43 700 730 760 700 730 760 690 16.0
750x750 0.48 750 780 810 750 780 810 740 17.4
800x800 0.55 800 830 860 800 830 860 790 19.0
850x850 0.63 850 880 910 850 880 910 840 20.6
900x900 0.71 900 930 960 900 930 960 890 214
950x950 0.80 950 980 1010 950 980 1010 930 239
1000x1000 0.90 1000 1030 1060 1000 1030 1060 980 256
1050x1050 0.99 1050 1080 mo 1050 1080 mo 500 28.0
1100x1100 m 100 N30 160 100 N30 160 530 30.5
150x1150 125 150 180 1210 150 180 1210 560 33.0 2
1200x1200 1.40 1200 1230 1260 1200 1230 1260 580 355
1250x1250 155 1250 1280 1310 1250 1280 1310 600 38.0
1300x1300 171 1300 1330 1360 1300 1330 1360 630 42.0
1350x1350 1.88 1350 1380 1410 1350 1380 1410 650 45.0 4
1400x1400 2.06 1400 1430 1460 1400 1430 1460 680 48.0

Note: product weight may vary slightly depending on the number of flanges and actuator type.
For other sizes, the “L" value is no more than H + 70 mm.

The KPD damper with an internally installed electric magnet The KPD damper with an electric actuator (230 or 24 V)
(220/24 V), single or double flange installed outside the damper, single or double flange
Single flange Double flange Single flange Double flange

214 variant variant 214 variant variant

H2
H2
H1

H

e = i (& | mp——

160 160

The KPD damper with an electric actuator (230 or 24 V)
installed inside the damper, single or double flange

. Single flange Double flange
D14 variant variant

H2

23



W  MULTI-PURPOSE FIRE SAFETY SMOKE DAMPERS

SUITABILITY OF BELIMO ACTUATORS IN KPD/KPDU VALVES

A/B
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
150
1200
1250
1300
1350
1400

300
0.090
0.105
0.120
0.135
0.150
0.165
0.180
0.195
0.210
0.225
0.240
0.255
0.270
0.285
0.300
0.315
0.330
0.345
0.360
0.375
0.390
0.405
0.420

350

0.105
0.123

0.140
0.158

0.175

0.193

0.210
0.228
0.245
0.263
0.280
0.298
0.315

0.333
0.350
0.368
0.385
0.403
0.420
0.438
0.455
0.473
0.490

Basic models
2 x Basic models

SUITABILITY OF NENUTEC ACTUATORS IN KPD/KPDU VALVES

A/B
300
350
400
450
500
550
600
650
700
750
800
850
200
950
1000
1050
100
150
1200
1250
1300
1350
1400

300
0.090
0.105
0.120
0.135
0.150
0.165
0.180
0.195
0.210
0.225
0.240
0.255
0.270
0.285
0.300
0.315
0.330
0.345
0.360
0.375
0.390
0.405
0.420

350
0.105
0.123
0.140
0.158
0.175
0193
0.210
0.228
0.245
0.263
0.280
0.298
0.315
0.333
0.350
0.368
0.385
0.403
0.420
0.438
0.455
0.473
0.490

Basic models
2 x Basic models

24

400
0.120
0.140
0.160
0.180
0.200
0.220
0.240
0.260
0.280
0.300
0.320
0.340
0.360
0.380
0.400
0.420
0.440
0.460
0.480
0.500
0.520
0.540
0.560

450
0.135
0.158
0.180
0.203
0.225
0.248
0.270
0.293
0.315
0.338
0.360
0.383
0.405
0.428
0.450
0.473
0.495
0.518
0.540
0.563
0.585
0.608
0.630

500
0.150
0.175
0.200
0.225
0.250
0.275

0.300
0.325
0.350
0.375
0.400
0.425
0.450
0.475
0.500
0.525
0.550
0.575
0.600
0.625
0.650
0.675
0.700

550
0.165
0.193
0.220
0.248
0.275
0.303
0.330
0.358
0.385
0.413
0.440
0.468
0.495
0.523
0.550
0.578
0.605
0.633
0.660
0.688
0.715
0.743
0.770

600
0.180
0.210
0.240
0.270
0.300
0.330
0.360
0.390
0.420
0.450
0.480
0.510
0.540
0.570
0.600
0.630
0.660
0.690
0.720
0.750
0.780
0.810
0.840

Models with increased torque
2 X Models with increased torque

400
0.120
0.140
0.160
0.180
0.200
0.220
0.240
0.260
0.280
0.300
0.320
0.340
0.360
0.380
0.400
0.420
0.440
0.460
0.480
0.500
0.520
0.540
0.560

450
0135
0.158
0.180
0.203
0.225
0.248
0.270
0.293
0.315
0.338
0.360
0.383
0.405
0.428
0.450
0.473
0.495
0.518
0.540
0.563
0.585
0.608
0.630

500
0.150
0.175
0.200
0.225
0.250
0.275

0.300
0.325
0.350
0.375
0.400
0.425
0.450
0.475
0.500
0.525
0.550
0.575
0.600
0.625
0.650
0.675
0.700

550
0.165
0.193
0.220
0.248
0.275
0.303
0.330
0.358
0.385
0.413
0.440
0.468
0.495
0.523
0.550
0.578
0.605
0.633
0.660
0.688
0.715
0.743
0.770

600
0.180
0.210
0.240
0.270
0.300
0.330
0.360
0.390
0.420
0.450
0.480
0.510
0.540
0.570
0.600
0.630
0.660
0.690
0.720
0.750
0.780
0.810
0.840

Models with increased torque

2 x Models with increased torque
Note: Nenutec actuator models with the highest torque with a return spring are not available.

650
0.195
0.228
0.260
0.293
0.325
0.358
0.390
0.423
0.455
0.488
0.520
0.553
0.585
0.618
0.650
0.683
0.715
0.748
0.780
0.813
0.845
0.878
0.910

650
0.195
0.228
0.260
0.293
0.325
0.358
0.390
0.423
0.455
0.488
0.520
0.553
0.585
0.618
0.650
0.683
0.715
0.748
0.780
0.813
0.845
0.878
0.910

700
0.210
0.245
0.280
0.315
0.350
0.385
0.420
0.455
0.490
0.525
0.560
0.595
0.630
0.665
0.700
0.735
0.770
0.805
0.840
0.875
0.910
0.945
0.980

750
0.225
0.263
0.300
0.338
0.375
0.413
0.450
0.488
0.525
0.563
0.600
0.638
0.675
0.713
0.750
0.788
0.825
0.863
0.900
0.938
0.975

1.013
1.050

800
0.240
0.280
0.320
0.360
0.400
0.440
0.480
0.520
0.560
0.600
0.640
0.680
0.720
0.760
0.800
0.840
0.880
0.920
0.960
1.000
1.040
1.080

1120

850
0.255
0.298
0.340
0.383
0.425
0.468
0.510
0.553
0.595
0.638
0.680
0.723
0.765
0.808
0.850
0.893
0.935
0.978
1.020
1.063

1105

1148

1190

900
0.270
0.315
0.360
0.405
0.450
0.495
0.540
0.585
0.630
0.675
0.720
0.765
0.810
0.855
0.900
0.945
0.990
1.035
1.080
1125
1170
1215
1.260

950
0.285
0.333
0.380
0.428
0.475
0.523
0.570
0.618
0.665
0.713
0.760
0.808
0.855
0.903
0.950
0.998
1.045
1.093

1140

1188

1.235
1.283
1.330

Models with the highest torque
2 x Models with the highest torque

700
0.210
0.245
0.280
0.315
0.350
0.385
0.420
0.455
0.490
0.525
0.560
0.595
0.630
0.665
0.700
0.735
0.770
0.805
0.840
0.875
0.910
0.945
0.980

750
0.225
0.263
0.300
0.338
0.375
0.413
0.450
0.488
0.525
0.563
0.600
0.638
0.675
0.713
0.750
0.788
0.825
0.863
0.900
0.938
0.975

1.013
1.050

800 850 900

0.240
0.280
0.320
0.360
0.400
0.440
0.480
0.520
0.560
0.600
0.640
0.680
0.720
0.760
0.800
0.840
0.880
0.920
0.960
1.000
1.040
1.080
1120

0.255
0.298
0.340
0.383
0.425
0.468
0.510
0.553
0.595
0.638
0.680
0.723
0.765
0.808
0.850
0.893
0.935
0.978
1.020
1.063
1105
1148
1190

0.270
0.315
0.360
0.405
0.450
0.495
0.540
0.585
0.630
0.675
0.720
0.765
0.810
0.855
0.900
0.945
0.9920
1.035
1.080
1125
1170
1.215
1.260

950
0.285
0.333
0.380
0.428
0.475
0.523
0.570
0.618
0.665
0.713
0.760
0.808
0.855
0.903
0.950
0.998
1.045
1.093
1140

1188
1.235
1.283
1.330

Models with the highest torque
2 x Models with the highest torque

1000
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.650
0.700
0.750
0.800
0.850
0.900
0.950
1.000
1.050
1100
1150
1.200
1.250
1.300
1.350
1.400

1000
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.650
0.700
0.750
0.800
0.850
0.900
0.950
1.000
1.050
1100
1150
1.200
1.250
1.300
1.350
1.400

1050
0.315
0.368
0.420
0.473
0.525
0.578
0.630
0.683
0.735
0.788
0.840
0.893
0.945
0.998
1.050
1103
1155
1.208
1.260
1.313
1.365
1.418
1.470

1050
0.315
0.368
0.420
0.473
0.525
0.578
0.630
0.683
0.735
0.788
0.840
0.893
0.945
0.998
1.050
1103
1155
1.208
1.260
1.313
1.365
1.418
1.470

1100
0.330
0.385
0.440
0.495
0.550
0.605
0.660
0.715
0.770
0.825
0.880
0.935
0.990
1.045

1100

1155

1210

1.265

1.320

1.375
1.430
1.485
1.540

1100
0.330
0.385
0.440
0.495
0.550
0.605
0.660
0.715
0.770
0.825
0.880
0.935
0.990
1.045
1100

1155

1.210
1.265
1.320

1.375
1.430
1.485
1.540

150
0.345
0.403
0.460
0.518
0.575
0.633
0.690
0.748
0.805
0.863
0.920
0.978

1.035
1.093

1150
1.208

1.265

1.323
1.380

1.438

1.495

1.553

1.610

nso
0.345
0.403
0.460
0.518
0.575
0.633
0.690
0.748
0.805
0.863
0.920
0.978
1.035

1.093
1150

1.208
1.265
1.323

1.380
1.438
1.495
1.553

1.610

1200
0.360
0.420
0.480
0.540
0.600
0.660
0.720
0.780
0.840
0.900
0.960
1.020
1.080

1140
1.200

1.260

1.320

1.380
1440

1.500

1.560

1620
1680

1200
0.360
0.420
0.480
0.540
0.600
0.660
0.720
0.780
0.840
0.900
0.960
1.020
1.080

1140
1.200
1.260

1.320
1.380
1.440
1.500
1.560
1.620
1.680

1250
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063

1125

1188
1.250

1213

1.375
1.438
1.500

1.563

1.625
1.688
1.750

1250
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063

1125

1188
1.250

1.313
1375
1438
1.500
1.563
1.625
1.688
1.750

1300
0.390
0.455
0.520
0.585
0.650
0.715
0.780
0.845
0.910
0.975
1.040
1105
1170
1.235
1.300
1.365
1.430
1.495
1.560
1.625
1.690
1.755
1.820

1300
0.390
0.455
0.520
0.585
0.650
0.715
0.780
0.845
0.910
0.975
1.040
1105

1170

1235

1.300
1.365
1.430
1.495
1.560
1.625
1.690
1.755
1.820

1350
0.405
0.473
0.540
0.608
0.675
0.743
0.810
0.878
0.945

1.013
1.080

1148

1215
1.283
1.350

1.418
1.485

1.553
1.620
1.688

1755

1.823
1.890

1350
0.405
0.473
0.540
0.608
0.675
0.743
0.810
0.878
0.945

1.013
1.080

1148

1215
1.283
1.350

1.418
1.485

1.553
1620
1.688

1.755
1.823
1.890

1400
0.420
0.490
0.560
0.630
0.700
0.770
0.840
0.910
0.980
1.050
1120
1190
1.260
1.330
1.400
1.470
1.540
1.610
1.680
1.750
1.820
1.890
1.960

1400
0.420
0.490
0.560
0.630
0.700
0.770
0.840
0.910
0.980
1.050
1120
1190
1.260
1.330
1.400
1.470
1.540
1.610
1.680
1.750
1.820
1.890
1.960
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A/B
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
150
1200
1250
1300
1350
1400

300
0.090
0.105
0.120
0.135
0.150
0.165
0.180
0.195
0.210
0.225
0.240
0.255
0.270
0.285
0.300
0.315
0.330
0.345
0.360
0.375
0.390
0.405
0.420

350
0.105
0.123
0.140
0.158
0.175
0193
0.210
0.228
0.245
0.263
0.280
0.298
0.315
0.333
0.350
0.368
0.385
0.403
0.420
0.438
0.455
0.473
0.490

Basic models
2 x Basic models

400
0.120
0.140
0.160
0.180
0.200
0.220
0.240
0.260
0.280
0.300
0.320
0.340
0.360
0.380
0.400
0.420
0.440
0.460
0.480
0.500
0.520
0.540
0.560

450
0.135
0.158
0.180
0.203
0.225
0.248
0.270
0.293
0.315
0.338
0.360
0.383
0.405
0.428
0.450
0.473
0.495
0.518
0.540
0.563
0.585
0.608
0.630

500
0.150
0.175
0.200
0.225
0.250
0.275

0.300
0.325
0.350
0.375
0.400
0.425
0.450
0.475
0.500
0.525
0.550
0.575
0.600
0.625
0.650
0.675
0.700

550
0.165
0.193
0.220
0.248
0.275
0.303
0.330
0.358
0.385
0.413
0.440
0.468
0.495
0.523
0.550
0.578
0.605
0.633
0.660
0.688
0.715
0.743
0.770

600
0.180
0.210
0.240
0.270
0.300
0.330
0.360
0.390
0.420
0.450
0.480
0.510
0.540
0.570
0.600
0.630
0.660
0.690
0.720
0.750
0.780
0.810
0.840

Models with increased torque
2 X Models with increased torque

650
0.195
0.228
0.260
0.293
0.325
0.358
0.390
0.423
0.455
0.488
0.520
0.553
0.585
0.618
0.650
0.683
0.715
0.748
0.780
0.813
0.845
0.878
0.910

700
0.210
0.245
0.280
0.315
0.350
0.385
0.420
0.455
0.490
0.525
0.560
0.595
0.630
0.665
0.700
0.735
0.770
0.805
0.840
0.875
0.910
0.945
0.980

750 @ 800
0.225  0.240
0.263 | 0.280
0.300 | 0.320
0.338 | 0.360
0.375  0.400
0.413  0.440
0.450 0.480
0.488 | 0.520
0.525  0.560
0.563 | 0.600
0.600  0.640
0.638 0.680
0.675 | 0.720
0.713 | 0.760
0.750 0.800
0.788 0.840
0.825 0.880
0.863 0.920
0.900 0.960
0.938 1.000
0975 1.040

1.013 1080
1.050 1120

850
0.255
0.298
0.340
0.383
0.425
0.468
0.510
0.553
0.595
0.638
0.680
0.723
0.765
0.808
0.850
0.893
0.935
0.978
1.020
1.063

1105

1148

1190

900
0.270
0.315
0.360
0.405
0.450
0.495
0.540
0.585
0.630
0.675
0.720
0.765
0.810
0.855
0.900
0.945
0.990
1.035
1.080
1125
1170
1215
1.260

950
0.285
0.333
0.380
0.428
0.475
0.523
0.570
0.618
0.665
0.713
0.760
0.808
0.855
0.903
0.950
0.998
1.045
1.093
1140

1188
1.235
1.283
1.330

1000
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.650
0.700
0.750
0.800
0.850
0.900
0.950
1.000
1.050
1100
1150
1.200
1.250
1.300
1.350
1.400

1050
0.315
0.368
0.420
0.473
0.525
0.578
0.630
0.683
0.735
0.788
0.840
0.893
0.945
0.998
1.050
1103
1155
1.208
1.260
1.313
1.365
1.418
1.470

1100
0.330
0.385
0.440
0.495
0.550
0.605
0.660
0.715
0.770
0.825
0.880
0.935
0.990
1.045
1100

1155

1210
1.265
1.320

1.375
1.430
1.485
1.540

150
0.345
0.403
0.460
0.518
0.575
0.633
0.690
0.748
0.805
0.863
0.920
0.978
1.035
1.093

1150
1.208

1.265

1.323
1.380
1.438
1.495

1.553

1.610

1200
0.360
0.420
0.480
0.540
0.600
0.660
0.720
0.780
0.840
0.900
0.960
1.020
1.080

1140
1.200
1.260

1.320
1.380
1440
1.500
1.560
1.620
1680

& NENTS

1250
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063

1125

1188
1.250

133
1.375
1.438
1.500
1.563
1.625
1.688
1.750

1300
0.390
0.455
0.520
0.585
0.650
0.715
0.780
0.845
0.910
0.975
1.040
1105

1170

1.235

1.300
1.365
1.430
1.495
1.560
1.625
1.690
1.755
1.820

1350
0.405
0.473
0.540
0.608
0.675
0.743
0.810
0.878
0.945

1.013
1.080

1148

1215
1283
1.350

1.418
1.485

1.553
1.620
1.688

1755
1.823
1.890

1400
0.420
0.490
0.560
0.630
0.700
0.770
0.840
0.910
0.980
1.050
1120
1190
1.260
1.330
1.400
1.470
1.540
1.610
1.680
1.750
1.820
1.890
1.960
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