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BESB and BESF
Box fans for extraction
and air supply jobs

BESB - backward curved vanes

BESF - forward curved vanes
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Easy access for service and cleaning
The fan should be regularly cleaned and serviced to maintain 
perfect working order. BESB/BESF has a swing service door that 
allows easy access to the motor and impeller for cleaning and 
servicing. The centrifugal impeller is designed to minimise dirt 
build-up, allowing longer cleaning intervals. The service door 
must be opened with an appropriate tool (the BESB has a 
handle).

Box fans are used in comfort systems, especially residential 
systems, where low energy consumption, low noise levels, low 
running costs and reliability are required. The box fan surfaces 
can be specially treated at the factory to prevent corrosion, if 
the fans are to be used in a corrosive environment.

Strong design
The BESB fan housing and cabinet are 
made of aluminum-zinc and the centrifu-
gal impeller of cast aluminum.
The BESF box fan housing, cabinet and 
centrifugal impeller are made of hot-
galvanised sheeting.

Two box fans

BESF

BESB315-4-1 FC

Type
description

Size Motor type

Number
phases / voltage

1 = 1 x 230 V
3 = 3 x 400 V

Pole 
(rpm)

4 = 1400
2 = 2800
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Fan impeller – F or B
The box fan is available in two types: BESF has an 
F-impeller (forward curved vanes) and the BESB has a 
B-impeller (backwards curved vanes). 
The B-impeller ensures an effective transfer of energy 
from the motor to the air.

– countless possibilities

Spigots with rubber seals
The spigots of the box fans have fi tted rubber seals. The spigot 
with coupling on the exhaust side of the BESB is specially 
designed to minimise pressure loss.

Split hinges
The BESB box fan has 
split hinges, allowing 
the removal of the 
service door during 
transport, installation 
or servicing.

Mounting bars
The box fan has moun-
ting bars fi tted with 
vibration dampers as 
standard.

Sound and condensation insulation
The BESB box fan is insulated against sound and condensation 
with 50 mm mineral wool on all sides. BESF is insulated with at 
least 30 mm mineral wool. 

The BESB can operate in a median temperature of up to 80°C 
because of its superior insulation (BESF 60°C).

BESB and BESF are available as special models to that can 
operate in temperatures up to 200°C.

The box fan is designed to transport air with an air humidity of 
less than 80% RH. The BESB is available as a special model 
with a condensation drain for air with over 80% RH.

BESB

BESB is a low energy fan ideal for installations that require the 
fan to run non-stop for long periods. The increased require-
ments for lower energy consuming installations, means 
choosing the right fan is crucial – BESB is that choice. BESB is 
available in eight sizes with capacities from 100 l/s (360 m3/h) 
to 3,000 l/s (10,800 m3/h).

A compact fan, the BESF is ideal for installations where fans 
are to run for shorter periods of time and where space is a 
problem. The BESF is available in thirteen sizes with capacities 
from 100 l/s (360 m3/h) to 1,360 l/s (4,900 m3/h).

BESB and BESF are also available as outdoor models.
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Choice of motor

It is important to select the correct motor type and the correct size of box fan. 
At the same time it is recommended the ventilation unit be on-demand controlled. 
All EXHAUSTO box fan motors are directly connected to the centrifugal impeller.

BESF/BESB box fans are available with three types of motor: 

• FC motor, a three-phase motor with frequency converter

• single-phase motor

• three-phase normmotor

Motor enclosure is thermal class IP54 and all materials are at least thermal class F 
(155 °C)

Single-phase and FC motors have built-in current overload protection.

General technical specifi cations Motor BESB/BESF

The FC motor for a BESF/BESB is a three-phase motor with a fi tted frequency 
converter with 1 x 230 V or 3 x 400 V connection. The frequency converter and the 
motor are protected from overloading, blocking, over and under voltage, and 
overheating.

The frequency converter is factory programmed by EXHAUSTO for optimal 
operation of the fan. It only has to be connected to an EXHAUSTO automatic 
EFC1P, MAC10 or a MAC 11 controller. Descriptions of the controllers and their 
functions are on the back page.

Advantages

• An energy saving motor with on-demand control

•  A very stable rpm unaffected by wind conditions or short term changes in the 
system

•  It can be manually adjusted (linear scale from 0 - 10) via an EFC1Pcontrol panel 
with circuit breaker

• It can be directly connected to a control signal from EXHAUSTO automatic device

• A market tested and reputable product incorporating new technology

FC motor, technical specifi cations Motor BESB/BESF

Single-phase motors can be used with the smaller versions of BESF and BESB.
All motors are 4-pole motors with 1,400 rpm and can be directly voltage 
regu-lated using EXHAUSTO automatic controllers EFC15, EFC35 and MAC10 
(with the MAC10MPR module).

Three-phase motors are available for the bigger types of BESB anf BESF. The 
motors are designed for 1,400 rpm or for frequency control (maximum 50 Hz) 
by external frequency converter.
Use either external motor protection for the three-phase motors or external 
frequency converter control (with built-in motor protection) of maximum 50 Hz.

Single- and three-phase motor, technical specifi cations Motor BESB/BESF

C
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FC motor

Single-phase motor
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BESB / BESF - Running costs

Costs of ventilation units are often calculated from a unit 
running at full capacity. In practice, however, it is seldom 
necessary to run a fan at full capacity all the time.  
It is better to run the unit when needed and in doing so  
save on energy.
The table shows four different fans running at 600 l/s with 
250 Pa and 400 l/s with 111 Pa. The electricity consumption 
can be read from the curve diagrams. The maximum power 
and the annual energy consumption can then be calculated.

The chart shows that all of the fans use considerably less 
energy if the air volume being transported is reduced from 
600 l/s to 400 l/s.
It is also clear that significant savings in energy can be 
achieved by choosing the correct fan type and the best form 
of control. 
For example, the BESF225-4-1 uses 3,329 kWh/year with  
400 l/s, whereas the BESB315-4-1FC uses 911 kWh/year,  
i.e. a reduction of 72 %.

Examples of energy savings by controlled operation of the correctly selected fans.

BESB315-4-1BESF225-4-1

BESF225-4-1FC

Fan Form of control Fan type

qv pt SFP P1 E

Indexl/s Pa J/m3 W kWh/year

BESF225-4-1 Voltage regulated Compact (F-impeller) 600 250 1.180 708 6202 100

BESF225-4-1FC Frequency regulated Compact (F-impeller) 600 250 960 576 5046 81

BESB315-4-1 Voltage regulated Low energy (B-impeller) 600 250 610 366 3206 52

BESB315-4-1FC Frequency regulated Low energy (B-impeller) 600 250 480 288 2523 41

BESF225-4-1 Voltage regulated Compact (F-impeller) 400 111 950 380 3329 54

BESF225-4-1FC Frequency regulated Compact (F-impeller) 400 111 510 204 1787 29

BESB315-4-1 Voltage regulated Low energy (B-impeller) 400 111 520 208 1822 29

BESB315-4-1FC Frequency regulated Low energy (B-impeller) 400 111 260 104 911 15

BESB315-4-1FC
Ru
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The utilised air output is the result of the volume fl ow (qv) and 
total pressure increase (pt).

total  =          air output       
                 Power Consumption
 
 =  qv (m

3/s) x pt (Pa)
           P1(Watt)

BESB – Total effi ciency

The BESB has a specially constructed, cast-aluminum centrifu-
gal impeller with backwards bent blades, which, combined 
with the fan housing achieves a very high effi ciency.
A fan's effi ciency total for a particular operating point refers to 
the relationship between utilised power (air output) and the 
power consumed (power from the mains supply).

Fan total effi ciency

The BESB box fan with EXHAUSTO technology is the most 
effi cient and economic fan system on the market.

With its housing, centrifugal impeller and motor, the BESB is 
a low-energy, hi-tech unit.

The BESB low-energy fan meets the needs for an economic 
unit that has lower and more effi cient energy consumption 
and requires much less service.

BESB – An energy-effi cient solution

The BESB is listed by the Danish electrical power utility 
companies as a 'spare-ventilator'® – that is a highly energy-
effi cient fan. 

Read more at www.spareventilator.dk.

BE
SB
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BESB – Technical specifications and drawings

Technical equations and calculations

Motor
4-pole = 1,400 rpm / min at 50 Hz.
The actual rpm is dependent on the load and the motor 
frequency. 
The capacity diagram and noise figures show the real values.
n = nominal rpm  U = voltage (Volt)

Operating mode
A   Single-phase 1 x 230 V motor for manual, variable speed control via an EFC electronic speed regulator or for automatic operation with a MAC10 

(with MAC10MPR) constant pressure regulator. The motor can be used at a fixed rpm (1,400 rpm) when directly connected to 1 x 230 V. 

B   Motor with built-in frequency converter FC for use with manual variable speed control via an EFC1P electronic speed regulator or for automatic 
operation with MAC10 or MAC11 constant pressure regulators.

C  Three-phase motor designed for a fixed rpm of 1,400 rpm or for an external frequency converter (max. 50 Hz).

I =  The maximum current (Amp) for the whole regulated area 
or the full load current if it is greater.

P1 = maximum power (Watt) from the mains supply.
P2 =  Power supply rating (Watt) as marked on the motor.

Overload protection
1 Built-in thermal protection (TP211) in the motor's power circuit.

2 Built-in overload protection in the frequency converter FC.

3  The motor must have overload protection in accordance with applicable 
regulations and legislation.

Temperature
Data provided where t = 20 °C

Density = 1.2 kg/m3

Temperature of medium: min. -12 °C, max. +80 °C

Ambient temperature: max. +40 °C

BE
SB

Motor Operating
mode

Overload-
protection Weight

kg

Power cable*

n
(rpm)

U
Volt

I
Amp

P1
kW

P2
kW A B C 1 2 3 D E F G H

Length 
[m]Size

BESB250-4-1 1400 1x230 0,98 0,22 0,10 • • 50 • -

BESB250-4-1FC 1400 1x230 1,40 0,20 0,18 • • 54 • • 1,90

BESB315-4-1 1400 1x230 2,60 0,45 0,30 • • 59 • -

BESB315-4-1FC 1400 1x230 2,40 0,39 0,37 • • 61 • • 1,90

BESB400-4-1FC 1400 1x230 3,70 0,84 0,75 • • 82 • • 1,90

BESB500-4-1FC 1300 1x230 6,80 1,01 0,75 • • 95 • • 1,90

BESB500-4-3FC 1700 3x400 6,10 2,3 2,20 • • 97 • • 1,85

BESB500-4-3 1400 3x230D/400Y 5,0/2,9 1,47 1,10 • • 95 • -

* All FC motors are delivered with a power cable at the recommended length

Size A B C D
Ø
E G H J K L M

BESB250-4-1 785 625 325 195 250 800 350 480 185 125 60

BESB250-4-1FC 785 625 325 195 250 800 350 480 185 125 60

BESB315-4-1 785 675 355 230 315 800 385 455 205 125 60

BESB315-4-1FC 785 675 355 195 315 800 385 455 205 125 60

BESB400-4-1FC 895 775 390 230 400 800 440 525 250 125 80

BESB500-4-1FC 990 860 425 230 500 850 485 580 300 170 80

BESB500-4-3FC 990 860 425 340 500 850 485 580 300 170 80

BESB500-4-3 990 860 425 285 500 850 485 580 300 170 80

Meassurement table (mm)

Cable type
D 3 x 0,75 mm2 G 7 x 0,34 mm2

E 5 x 0,75 mm2 H No power cable

F 3 x 1,0 mm2

G

E

D

E

M

J

A

H
K

B
M

L
C

A
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BESB – Capacity diagrams

Mimic diagram for a BESB with FC motor

Conditions: see page 26

BE
SB

Mimic diagram for a BESB with single- and three-phase motor
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Capacity curve SFP curve  Operation curves

BESB – Capacity diagrams

BESB315-4-1

BESB315 Resistance to flue gases

BESB315-4-1FC

BESB250-4-1

BESB250-4-1FC

BESB250 Resistance to flue gases

Conditions: see page 26

Measuring setup Measuring setup

BE
SB
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BESB – Capacity diagrams

BESB400-4-1FC

BESB400 Resistance to flue gases

BESB500-4-1FC

BESB500-4-3FC

BESB500 Resistance to flue gasesBESB500-4-3

Capacity curve SFP curve  Operation curvesConditions: see page 26

Measuring setup

Measuring setup

BE
SB
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K[dB(A)] KW [dB]

KWA KpA 125 Hz 250 Hz 500 1 k 2 k 4 k 8 k

I II I II Hz Hz Hz Hz Hz

LW1 8 11 6 3 -3 -11 -14 -22 -32

LW2 2 5 10 8 5 -1 -5 -11 -19 -32

LW3 -12 -10 -4 -12 -16 -13 -19 -20 -26 -33

LpA3 -20

K[dB(A)] KW [dB]

KWA KpA 125 Hz 250 Hz 500 1 k 2 k 4 k 8 k

I II I II Hz Hz Hz Hz Hz

LW1 0 6 5 1 -3 -5 -10 -17 -25

LW2 4 1 7 8 4 -3 2 -7 -15 -25

LW3 -15 -10 -4 -11 -15 -19 -22 -23 -29 -34

LpA3 -23

K[dB(A)] KW [dB]

KWA KpA 125 Hz 250 Hz 500 1 k 2 k 4 k 8 k

I II I II Hz Hz Hz Hz Hz

LW1 0 6 4 0 -4 -4 -11 -17 -28

LW2 4 0 6 6 2 -3 2 -10 -18 -30

LW3 -17 -13 -7 -14 -18 -21 -24 -28 -31 -37

LpA3 -25

K[dB(A)] KW [dB]

KWA KpA 125 Hz 250 Hz 500 1 k 2 k 4 k 8 k

I II I II Hz Hz Hz Hz Hz

LW1 1 7 4 0 -3 -4 -12 -15 -24

LW2 6 1 7 8 4 -1 4 -11 -16 -28

LW3 -15 -13 -7 -11 -15 -18 -21 -25 -27 -33

LpA3 -25

BESB – Sound curves

BESB250

BESB315

BESB400

BESB500

BE
SB
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BESB with airfl ow measurement

qv = 91 x    �pm [l/s] : �pm [Pa] at 20 °C
Margin of error < 6 8% of actual airfl ow

Temperature  = 20 °C
Density     = 1,2 kg/m3

1 m3/s = 1000 l/s   = 3600 m3/h

qv = 85 x    �pm [l/s] : �pm [Pa] at 20 °C
Margin of error < 6 8% of actual airfl ow

Temperature  = 20 °C
Density     = 1,2 kg/m3

1 m3/s = 1000 l/s   = 3600 m3/h

qv = 62 x    �pm [l/s] : �pm [Pa] at 20 °C
Margin of error < 6 8% of actual airfl ow

Temperature  = 20 °C
Density     = 1,2 kg/m3

1 m3/s = 1000 l/s   = 3600 m3/h

Built-in measuring points for airfl ow measurement 
– Standard in BESB box fans

The box fans have built-in measuring points for measuring 
airfl ow (though not the BESB250). 

 The measuring system is extremely stable and unaffected by 
the duct system's form on the pressure side. To limit the 
margin of error the duct system on the suction side should be 
formed as shown below.

Adjustment of the system is easier, as is maintenance and 
service. 

The measuring points are connected to a manometer and 
airfl ow can then be calculated using the formula below or by 
reading the curve diagram.

BE
SB

+ -

BESB315

BESB400

BESB500
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BESB Split model

Fan housing Door

A B* C D E F G H Size of
access I J K L MSize

250 785 420 270 480 220 185 185 250 450 x 405 785 625 - - 55

315 785 445 300 455 245 185 205 315 450 x 430 785 675 - - 55

400 895 505 335 525 285 205 250 400 450 x 490 - 775 410 485 55

500 990 565 370 580 310 250 300 500 450 x 500 - 860 460 530 55

* Incl. 15 mm nominal size for control plates and dowel pins

•  BESB SPLIT is the ideal choice in buildings in 
which it would be difficult to transport a full-size 
box fan

• Saves the costs of rebuilding walls and roofs
  
•  The box fan must be assembled by an approved 

EXHAUSTO fitter

•  The box fan is tested before the fitter hands over 
the fan

Fan for on-site assembly

BE
SBR
D

12
09
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BESF – the low-cost solution

Coupling OGSR
The OGSR coupling is a specially-designed, circular coupling 
with built-in guiding plates to minimise system pressure loss 
when connecting to the duct system.
OGSR can be supplied with the BESF200, 225, 250 and 280, 
to achieve maximum capacity and efficiency. OGSR is not 
available with other BESF models.

BESF – total efficiency

The utilised air output is the result of the volume flow (qv) and 
total pressure increase (pt).

total  =           air output        
                  Power Consumption
 
 =  qv (m3/s) x pt (Pa)
           P1 (Watt)

The BESF has a centrifugal impeller with forward curved 
blades. This allows for a compact fan with above average 
efficiency.
A fan's efficiency total for a particular operating point refers to 
the relationship between utilised power (air output) and the 
power consumed (power from the mains supply).

Fan total efficiency

The BESF box fan is a reliable and compact solution.  
The motor and impeller are designed to work together to 
achieve the lowest energy consumption possible.

OGSR

R
D
12
08
9-
01

Mounting bars with
vibration dampers

Spigot with rubber seal Ventilator housing

Centrifugal impeller

Service door

Sound and condensation insulation

R
D

12
08

8G
B

-0
1
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BESF – Technical specifi cations and drawings

Operating mode
A   Single-phase 1 x 230 V motor for manual, variable speed control via an EFC electronic speed regulator or for automatic operation with a MAC10 

(with MAC10MPR) constant pressure regulator. The motor can be used at a fi xed rpm (1,400 rpm) when directly connected to 1 x 230 V. 

B   Motor with built-in frequency converter FC for use with manual variable speed control via an EFC1P electronic speed regulator or for automatic 
operation with MAC10 or MAC11 constant pressure regulators.

C  Three-phase motor designed for a fi xed rpm of 1,400 rpm or for an external frequency converter (max. 50 Hz).
  
Overload protection
1 Built-in thermal protection (TP211) in the motor's power circuit.

2 Built-in overload protection in the frequency converter FC.

3  The motor must have overload protection in accordance with applicable 
regulations and legislation.

Temperature
Calculations for t = 20 °C

Density = 1.2 kg/m3

Temperature of medium: min. -12 °C, max. +60 °C

Ambient temperature: max. +40 °C

Technical equations and calculations

Motor
4-pole = 1,400 rpm / min at 50 Hz.
2-pole = 2,800 rpm / min at 50 Hz.
The actual rpm is dependent on the load and the motor 
frequency. 
The capacity diagram and noise fi gures show the real values.
n = nominal rpm  U = voltage (Volt)

I =  The maximum current (Amp) for the whole regulated area 
or the full load current if it is greater.

P1 = maximum power (Watt) from the mains supply.
P2 =  Power supply rating (Watt) as marked on the motor.

Transition coupling and opening radius
L = Transition coupling OGSR is supplied as an accessory. R = Opening radius. BESF 146, 160, 180, 200, 225, 250 and 280 OGSR 200, 225, 250 and 280

Cable type
D 3 x 0,75 mm2

E 5 x 0,75 mm2

F 3 x 1,0 mm2

G 7 x 0,34 mm2

H No power cable
Meassurement table (mm)

Motor Operating
mode

Overload-
protection Weight

kg

Power cable

n
(rpm)

U
Volt

I
Amp

P1
kW

P2
kW A B C 1 2 3 D E F G H

Length
[m]Size

BESF146-4-1 1400 1x230 0,35 0,10 0,04 • • 13 • 0,95

BESF160-4-1 1400 1x230 0,80 0,19 0,09 • • 17 • 1,40

BESF160-2-1FC 2800 1x230 3,70 0,84 0,75 • • • • 1,90

BESF180-4-1 1400 1x230 1,80 0,35 0,18 • • 20 • -

BESF180-4-1FC 1400 1x230 1,90 0,31 0,18 • • 22 • • 1,90

BESF200-4-1 1400 1x230 2,60 0,53 0,30 • • 27 • -

BESF200-4-1FC 1400 1x230 2,40 0,55 0,37 • • 26 • • 1,90

BESF225-4-1 1400 1x230 3,90 0,75 0,45 • • 33 • -

BESF225-4-1FC 1400 1x230 3,70 0,84 0,75 • • 31 • • 1,90

BESF250-4-1FC 1400 1x230 9,50 1,47 1,10 • • 49 • • 1,90

BESF250-4-3 1400 3x230D/400Y 5,0/2,9 1,47 1,10 • • 48 • -

BESF280-4-3FC 1400 3x400 6,50 2,55 2,20 • • 65 • • 1,85

BESF280-4-3 1400 3x230D/400Y 9,3/5,4 2,55 2,20 • • 57 • -

Size A B C D
ø
E G H J K L R

BESF146-4-1 345 295 200 110 160 350 165 200 110 345

BESF160-4-1 370 320 235 140 200 400 180 210 130 370

BESF160-2-1FC 370 320 235 235 200 400 180 210 130 370

BESF180-4-1 410 355 235 195 200 400 200 235 130 410

BESF180-4-1FC 410 355 235 195 200 400 200 235 130 410

BESF200-4-1 440 380 280 235 250 500 215 250 155 440

BESF200-4-1FC 440 380 280 195 250 500 215 250 155 300 440

BESF225-4-1 500 430 280 235 250 500 245 290 155 500

BESF225-4-1FC 500 430 280 235 250 500 245 290 155 300 500

BESF250-4-1FC 550 470 360 285 315 650 265 320 185 300 550

BESF250-4-3 550 470 360 285 315 650 265 320 185 300 550

BESF280-4-3FC 600 515 360 340 315 650 290 345 185 300 600

BESF 280-4-3 600 515 360 340 315 650 290 345 185 300 600

BESF 200, 225, 250 og 280 BESF 146, 160, 180,
200, 225, 250 og 280

E

K   

C D

D

R

60

E
B

G

A
J

L
60

H
60

E

OGSR

BESF 200, 225, 250 og 280 BESF 146, 160, 180,
200, 225, 250 og 280

E

K   

C D

D

R

60

E
B

G

A
J

L
60

H
60

E

OGSR

BESF 200, 225, 250 og 280 BESF 146, 160, 180,
200, 225, 250 og 280

E

K   

C D

D

R

60

E
B

G

A
J

L
60

H
60

E

OGSR

BESF 200, 225, 250 og 280 BESF 146, 160, 180,
200, 225, 250 og 280

E

K   

C D

D

R

60

E
B

G

A
J

L
60

H
60

E

OGSR
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BESF – Capacity diagrams

Mimic diagram for a BESF with FC motor

Mimic diagram for a BESF with single- and three-phase motor

Conditions: see page 26

BE
SF
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BESF – Capacity diagrams

Capacity curve SFP curve  Operation curvesConditions: see page 26

BESF146-4-1

BESF160-4-1

BESF180-4-1

BESF180-4-1FC

BESF160-2-1FC
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BESF – Capacity diagrams

BESF200-4-1 BESF200-4-1FC

BESF200-4-1FC with OGSR

Capacity curve SFP curve  Operation curvesConditions: see page 26

BE
SF
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Capacity curve SFP curve  Operation curvesConditions: see page 26

BE
SF

BESF – Capacity diagrams

BESF225-4-1 BESF225-4-1FC

BESF225-4-1FC with OGSR
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BESF – Capacity diagrams

BESF250-4-1FC

BESF250-4-1FC with OGSR

BESF250-4-3 with/without OGSR

Capacity curve SFP curve  Operation curvesConditions: see page 26

BE
SF
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Capacity curve SFP curve  Operation curvesConditions: see page 26

BE
SF

BESF – Capacity diagrams

BESF280-4-3 with/without OGSR BESF280-4-3FC

BESF280-4-3FC with OGSRBESF Resistance to flue gases

Measuring setup
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BESF – Sound curves

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 5 7 1 -3 -3 -12 -16 -23

II 11 10 2 -3 -5 -14 -20 -31

III 5 6 0 0 -6 -14 -20 -30

IV 10 9 0 0 -8 -17 -24 -36

LW2

I 6 7 3 0 1 -9 -14 -20 4

II 12 11 3 -2 -5 -13 -19 -30 1

III 8 7 3 1 -1 -11 -15 -22 3

IV 13 10 2 -2 -7 -16 -23 -35 0

LW3

I -4 -10 -15 -5 -22 -25 -23 -29 -8 -21

II -4 -10 -15 -5 -22 -25 -23 -29 -8 -21

III -4 -10 -15 -5 -22 -25 -23 -29 -8 -21

IV -4 -10 -15 -5 -22 -25 -23 -29 -8 -21

BESF146

BESF180BESF160

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 6 6 2 -4 -6 -10 -11 -17

II 12 10 4 -5 -9 -15 -18 -27

III 8 6 2 -3 -7 -11 -13 -19

IV 13 10 4 -3 -11 -16 -23 -35

LW2

I 6 6 4 0 0 -7 -10 -16 3

II 12 8 4 -1 -3 -11 -16 -24 2

III 9 6 3 0 -2 -9 -12 -18 3

IV 14 9 4 -1 -6 -13 -20 -31 1

LW3

I -14 -15 -22 -15 -33 -35 -36 -38 -17 -30

II -9 -8 -19 -22 -31 -29 -31 -36 -19 -33

III -8 -7 -11 -9 -30 -33 -33 -35 -11 -24

IV -1 -4 -7 -7 -24 -26 -26 -27 -8 -22

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 13 7 0 -6 -7 -9 -10 -13

II 12 9 4 -4 -8 -12 -15 -23

III 14 5 0 -5 -6 -9 -10 -15

IV 14 10 4 -4 -10 -15 -20 -33

LW2

I 11 8 3 -1 -1 -6 -9 -14 3

II 13 9 6 0 -2 -9 -13 -20 3

III 12 6 2 -1 -2 -8 -10 -15 3

IV 14 10 5 0 -6 -12 -18 -30 2

LW3

I -15 -22 -22 -28 -28 -31 -36 -37 -23 -37

II -11 -17 -16 -22 -21 -22 -29 -31 -16 -30

III -13 -22 -21 -28 -31 -30 -35 -35 -24 -37

IV -9 -15 -17 -20 -23 -21 -26 -25 -15 -29

BE
SF

BESF160-2-1FC

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 5 5 3 -4 -9 -8 -11 -16

II 9 8 4 -4 -10 -11 -14 -20

III 8 8 3 -3 -7 -11 -14 -22

IV 12 10 4 -4 -10 -13 -16 -23

LW2

I 6 4 4 0 -2 -2 -9 -14 4

II 9 7 5 0 -4 -3 -11 -15 4

III 7 6 4 -1 -1 -7 -12 -18 3

IV 10 8 4 -1 -2 -8 -13 -18 3

LW3

I -10 -8 -7 -9 -19 -19 -25 -28 -9 -22

II -9 -8 -7 -9 -26 -27 -27 -29 -10 -23

III -8 -7 -11 -9 -30 -33 -33 -35 -11 -24

IV -1 -4 -7 -7 -24 -26 -26 -27 -8 -22
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BESF200

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 7 7 1 -5 -5 -10 -12 -17

II 13 12 2 -5 -8 -14 -16 -23

III 9 8 1 -3 -6 -12 -14 -20

IV 15 12 2 -3 -9 -16 -19 -31

LW2

I 7 8 4 0 0 -7 -11 -17 4

II 12 11 3 -1 -3 -10 -13 -21 3

III 9 9 4 2 -2 -9 -12 -19 4

IV 14 11 2 1 -3 -12 -15 -27 3

LW3

I -17 -23 -24 -29 -29 -31 -37 -41 -24 -38

II -13 -20 -18 -24 -23 -25 -32 -34 -18 -32

III -15 -22 -21 -25 -31 -32 -36 -37 -23 -37

IV -9 -17 -15 -22 -26 -26 -30 -32 -18 -32

Conditions: see page 26

BE
SF

BESF – Sound curves

BESF225 BESF280

BESF250

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 7 6 1 -6 -6 -9 -10 -16

II 13 9 3 -7 -7 -9 -14 -22

III 10 7 2 -3 -7 -11 -12 -20

IV 14 11 3 -5 -9 -14 -16 -26

LW2

I 6 7 4 1 2 -5 -8 -15 5

II 11 8 3 -2 -4 -10 -13 -20 2

III 9 9 5 3 1 -6 -8 -16 5

IV 17 13 6 1 -4 -10 -13 -23 3

LW3

I -16 -19 -16 -19 -25 -27 -30 -32 -16 -30

II -11 -17 -6 -12 -18 -25 -31 -35 -9 -23

III -13 -18 -21 -21 -26 -29 -32 -35 -20 -34

IV -8 -15 -16 -21 -24 -28 -29 -31 -18 -32

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 7 6 -1 -8 -5 -8 -10 -12

II 14 9 2 -7 -6 -11 -13 -17

III 11 7 1 -6 -5 -10 -12 -15

IV 16 10 3 -5 -8 -12 -14 -22

LW2

I 6 7 2 -2 -1 -4 -9 -13 3

II 14 9 3 -4 -2 -8 -12 -17 2

III 7 7 2 -2 -2 -8 -11 -16 2

IV 18 10 2 -2 -5 -9 -13 -22 1

LW3

I -17 -15 -22 -28 -21 -34 -35 -42 -20 -34

II -12 -12 -18 -24 -18 -27 -31 -37 -16 -30

III -13 -17 -13 -23 -30 -32 -35 -41 -19 -33

IV -8 -14 -13 -18 -24 -24 -28 -31 -15 -29

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 3 5 -1 -7 -6 -7 -9 -11

II 14 11 2 -8 -8 -11 -13 -16

III 6 7 0 -7 -5 -8 -11 -13

IV 16 11 2 -7 -7 -11 -14 -20

LW2

I 5 7 3 -2 -2 -4 -9 -13 3

II 12 12 6 -3 -3 -7 -11 -16 3

III 9 8 4 -1 -1 -4 -9 -13 4

IV 17 13 7 0 -2 -6 -10 -16 5

LW3

I -16 -19 -21 -21 -26 -32 -35 -15 -16 -30

II -12 -16 -18 -21 -21 -28 -31 -8 -10 -24

III -14 -19 -20 -17 -29 -32 -33 -7 -9 -23

IV -9 -17 -20 -8 -24 -27 -27 -2 -3 -17
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Assembly outdoors
A box fan is available for outdoor fitting.

The cabinet has special water-resistant jointing.

A box fan with FC motor is supplied with a cover, which 
prevents condensation in the motor and frequency converter.

Only fitting methods A and B should be used for outdoor 
fitting of a standard product. Fitting methods C and D are 
special products - please contact EXHAUSTO.

The box fan can be fitted in different positions. Note, 
however, that the fan must not be positioned with the motor 
turned downwards. 

When fitting, care should be taken to ensure that there is 
enough room to open the cover and there is access to the 
door's screws (see the measurement table page 7 and 15  
with opening radius R). There should also be enough space  
to be able to insulate the ducts.

If fitting with the cover facing upwards (B and D) special 
fittings must be used (accessory). 

The box fan should not be screwed onto the supporting base. 
The base must be stable and vibration free, so that it does not 
vibrate or sag.

When fitting outdoor models only use fitting methods  
A and B.

BESB and BESF – Fitting
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Standard fitting A Alternative ways of fitting B/C/D

Mounting bars
The supplied support rails with vibration dampers are 
fitted onto the BESF via the pre-bored holes with the 
supplied screws.
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Wiring a box fan with an FC motor
Earth connection:
The motor must always be electrically earthed as laid down in 
the specifications.
The FC motor’s frequency converter produces a leakage 
current when running. 
The leakage current must be earthed, as there is a risk of the 
motor becoming live.

Earth leak circuit breakers:
Only Type-A earth leak circuit breakers can be used with 
BESBxxx-4-1FC , as required by IEC755 (Amendment 2). The 
circuit breaker activates when erroneous current is registered 
with a DC component. 
These circuit breakers  
are marked with:

Only Type-B earth leak circuit breakers can be used with 
BESB500-4-3FC, as required by IEC755 (Amendment 2). The 
circuit breaker activates when erroneous current is registered 
with a DC component. 
These circuit breakers  
are marked with:

Cables:
Cables for control signals must be screened.The wiring for 
control signal inputs must be completely insulated from the 
supply net.

Dimensioning of the neutral conductor:
Installing more than one BESB fan with FC motors in a shared 
network with a common neutral requires special dimensioning 
of the neutral, as the current is not a pure sine wave.
For example, if three FC motors are installed, sharing three 
phases, the neutral current is the sum of the three motors’ 
current. 
If you are fitting motors to an existing installation, check that 
the neutral conductor can cope with the resultant load.
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Wiring the box fan

Flexible FLF connections should always be used between the 
BESB and the fan ducts on the suction and exhaust sides to 
avoid the possibility of vibrations moving along the duct 
system.

Transition coupling and flexible connections 
BESF200, 225, 250 and 280 are available with transition 
coupling OGSR, which must be directly fitted on the exhaust 
side. Flexible connections are then fitted on both the suction 
and exhaust side.

Flexible connections

The flexible FLF connection 
is fitted to the extraction 
side between the OGSR 
and the duct.

FLF

FLF

BESB/BESF

OGSR

FLF

FLF

BESF
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Conditions for capacity data

BESB and BESF box fans are measured 1 metre away from 
either side of the fan duct.

A system pressure loss can occur if the minimum distance is 
not maintained during installation and this should be taken 
into consideration during project planning.

The size of this system pressure loss can be calculated using 
the research literature.

pt = total pressure available.

The stated operation curves show the characteristic of the fan 
at reduced speed.

The SFP curves show the specific electricity used in J/m3 venti-
lated air volume through the fan.

Conditions for capacity data diagrams Measurement set-up

pt = Total pressure

pt  = pt1,2 - pt1,1

Temperature = 20 °C

Density      = 1,2 kg/m3

SFP = specific electricity used (J/m3) to ventilate air.

qv = volume flow (l/s)

P1 = maximum power consumption (Watt)

P1 = SFP x qv x 10-3

P1 =
 SFP (J/m3) x qv(l/s)  

                    1.000       

1.000 l/s = 1 m3/s

Equations and calculations for sound data

KW: Correction factor for calculating sound output in the  
 octave band

KWA: Correction factor for calculating A-weighted sound output

KpA: Correction factor for calculating A-weighted sound pressure

LW: Sound output level dB - Reference 1 pW - Tolerance: 63 dB

I-IV: Operating areas

LW1: Sound output level for extractor duct.  
 Measured in accordance with standard ISO 5136
 LW1 = LWA1 + KW       
 Read LWA1 

LW2: Sound output level for pressure duct.  
 Measured in accordance with standard ISO 5136
 LW1 = LWA1 + KW 

 Read LWA1

LW3: Sound output level for the surrounding.  
 Measured in accordance with standard ISO 3744
 LW3 = LWA1 + KW
 Read LWA1

LpA3: Sound pressure level dB(A) at a distance of 1 metre from  
 the box fan with hemi-spherical sound dissipation  
 in free field and with insulated connection ducts
 LpA3 = LWA1 + KpA
  Read LWA1

 

BESB and BESF must be fitted with sound insulation in the duct 
system, in accordance with the applicable sound regulations 
for the premises and surrounding area.

To meet current standards the duct system should be insulated 
for sound, thermal loss and condensation.

LW2

LW1

LpA3

LW3

 Capacity curve 

 SFP curve 

 Operation curves
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Sound data – a calculation example

Fan: 
BESF200-4-1FC

Desired output:
qv = 300 l/s (1080 m3/h) and pt = 150 Pa

Calculation example:

Suction side (extract air):

Surroundings (sound output):

Reading:
Read LWA1 (extractor duct) from the curve diagram.

LWA1: 68 in area III

Calculation example

BESF200-4-1FC

Frequency band (Hz) 63 125 250 500 1K 2K 4K 8K

LWA1 read in area III 68 68 68 68 68 68 68 68

Correction factor KW (LW1) is read from the table 9 8 1 -3 -6 -12 -14 -20

Sound output level extractor side LW1 77 76 69 65 62 56 54 48

Frequency band (Hz) 63 125 250 500 1K 2K 4K 8K dB(A)

LWA1 read in area III 68 68 68 68 68 68 68 68 68

Correction factor KW (LW3) is read from the table -15 -22 -21 -25 -31 -32 -36 -37 -23

Sound output level in surroundings LW3 53 46 47 43 37 36 32 31 45

Weighting dB(A)

LWA1 read in area III 68

Correction factor KpA (LW3) is read from the table -37

Sound output level in surroundings LpA3 31

Surroundings (sound pressure):

To calculate sound data please see 
our product selection programme 
at our website.

Pressure side (exhaust air):

Frequency band (Hz) 63 125 250 500 1K 2K 4K 8K dB(A)

LWA1 read in area III 68 68 68 86 68 68 68 68 68

Correction factor KW (LW2) is read from the table 9 9 4 2 -2 -9 -12 -19 4

Sound output level pressure side LW2 77 77 72 70 66 59 56 49 72

KW [dB] K[dB(A)]

Areas 63 125 250 500 1 k 2 k 4 k 8 k KWA KpA

LW1

I 7 7 1 -5 -5 -10 -12 -17

II 13 12 2 -5 -8 -14 -16 -23

III 9 8 1 -3 -6 -12 -14 -20

IV 15 12 2 -3 -9 -16 -19 -31

LW2

I 7 8 4 0 0 -7 -11 -17 4

II 12 11 3 -1 -3 -10 -13 -21 3

III 9 9 4 2 -2 -9 -12 -19 4

IV 14 11 2 1 -3 -12 -15 -27 3

LW3

I -17 -23 -24 -29 -29 -31 -37 -41 -24 -38

II -13 -20 -18 -24 -23 -25 -32 -34 -18 -32

III -15 -22 -21 -25 -31 -32 -36 -37 -23 -37

IV -9 -17 -15 -22 -26 -26 -30 -32 -18 -32
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Controllers and accessories guide

Electronic speed controller for FC motors, uses 0 -10 V control signal. Used for 
manual variable rpm control for all EXHAUSTO fans installed with FC motors.

The EFC1P can variably adjust the rpm between 25-100% of the max. rpm. 

Speed controller for FC motors

EXHAUSTO electronic controllers EFC are designed to variably control the speed 
of EXHAUSTO fans. The EFC controller can variably adjust the motor's rpm and 
in this fashion adjust the fan's capacity (25-100% of full capacity). 
The controller's built-in potentiometer can set a minimum current / minimum 
airfl ow. The EFC speed controller has radio noise suppression, is DEMKO 
approved and CE certifi ed. 
EFC controllers are available in four sizes and in different types.

Speed controller for single-phase motors

EXHAUSTO constant pressure controllers MAC10 and MAC11 (Multi Application 
Controller) are microprocessor-based controllers, designed to control the 
pressure of motor-driven fans that are fi tted with FC motors. Constant pressure 
controllers are available when connecting outside air temperature sensors for 
use with outside air temperature compensation. For single-phase motors use the 
MAC10 with the MAC10MPR add-on module. MAC11 is available with 
LonWorks® – a communication platform for DDC units.

Constant Pressure Controller

EFC1P

EFC

MAC

FLF fl exible connection is manufactured in armoured fi breglass with fi tted 
tension bands. FLF is fi tted directly onto EXHAUSTO box fans as a coupling to 
the fan ducts and minimises any possibility of vibrations moving along the duct 
system. 

Flexible connection FLF

FLF connection type F-kanal 60 is manufactured in steel-reinforced glass fi bre, 
ceramic materials and silica-gauze.

F-kanal 60 meets the fi re-safety requirements for such construction parts (class F 
construction part 60) as specifi ed in DS1052.1.

Fire proof fl exible connection F-kanal 60

Roof cowls THA and THAV are designed for air exhaustion for EXHAUSTO box 
fans BESB and BESF.

THA is insulated against condensation and has horizontal exhaustion.

THAV is sound and condensation insulated and has vertical exhaustion. 

Roof cowls THA/THAV

EXHAUSTO A/S 
Odensevej 76 
DK-5550 Langeskov 

Tel. +45 65 66 12 34
Fax +45 65 66 11 10
exhausto@exhausto.dk
www.exhausto-ventilation.com
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