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Systemair Group
Systemair is one of the leading ventilation  
companies worlwide and has more than 
50 subsidiaries in Europe,  Asia, South Af-
rica and North America. The headquar-
ters of the group is in Skinnskatteberg, 
Sweden. 

The parent company Systemair AB 
was founded in 1974.  More than 1 800  
employees work hard to satisfy our cu-
stomers.  The group has 12 production 
facilities with a total production area of 
130 000 sqm. 

Systemair GmbH in Germany is produc-
tion site of the group and distribution 
centre for Central and South Europe.  In 
2007 Systemair GmbH acquired the ven-
tilation manufacturer Matthews & Yates in 
Colchester, Great Britain.  The produc-
tion facilities were moved to Boxberg-
Windischbuch, Germany. 

Matthews & Yates have been involved  with 
specialist fan engineering since 1882. For 
over 120 years the company has been 
supplying to customers in all continents 
of the world and has built up an enviable 
reputation for high quality and innovative 
solutions to ventilation problems. 

Over 25 years ago Matthews & Yates engi-
neers developed a number of new fans to 
solve ventilation poblems in tunnels.  

Systemair is designing and manufacturing 
fans to the highest standards. Our quality  
management system which is certified to 
ISO 9001:2000 is one reason for our high 
quality standards. In our modern R&D 
centre we test in compliance with the in-
trnational standards AMCA and ISO. 

At Systemair you benefit from an inter-
national network from more than 50 
companies. This guarantees you response 
times even with international projects, as 
your contact person is never far away. 

You are sincerely invited to visit our pro-
duction site for axial fans in Germany or 
our headquarters in Sweden to convince 
yourself on-site of our high quality stan-
dards.  Our team of experts will be plea-
sed to be at your disposal!
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Country with own Systemair sales office or representation

Systemair GmbH in Boxberg-Windischbuch is production 
site and distribution centre of the Systemair Group.

Systemair AB - headquarters of the Systemair 
group in Skinnskatteberg, Sweden.
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Jet Tunnel System
Standard Features

Thrust efficiency  in excess of  •	
40 N/KW

High Performance Fans - Reduced •	
power requirements - less fans and 
smaller cables giving lower capital 
and running cost

Adjustable aluminium impellers for •	
maximum efficiency

Terminal box on the casing for easy •	
on-site wiring

IEC standard motors es specified in •	
IEC 34; high temperature motors for 
smoke removal

Motors can be supplied to suit 50 •	
and 60 Hz supplies

Standard bearings are sealed for life, •	
extended lubricators as an option

Unidirectional or •	 100% fully reversi-
ble in either direction

The complete desing and manufacture 
of the entire range is carried out at our 
works in Germany, backed up by the 
latest resources including CAD/CAM 
systems, CFD software and A.M.C.A. 
approved Development and Testing Labo-
ratory. Quality is to the highest internati-

onal standard and we are fully certified to 
ISO 9001. EN 12101-3 certification is in 
progress. 

The complete fan casing assembly has 
an extremely smooth appearance and is 
either finished in galvanised steel or ad-
ditionally painted to our standard system 
epoxy paints to any standard colour. 
Internal surfaces of silencers are made in 
perforated stainless steel or galvanised 
steel. Special materials such as stainless 
steel can be used where specified. 
Silencers are offered with standard 
length 1 x fan diameter. Other lengths 
are available on request, depending upon 
noise criteria required in the tunnel. 

The number and size of fan depends 
on the maximum air flow required to 
maintain the level of carbon monoxide 
and diesel smoke or for smoke removal 
in case of a fire incident. 

Jet Fans provide Ventilation which 
reduces the Carbon Monoxide (CO)  to 
acceptable levels and cover all other like-
ly pollutants generated by petrol engines, 
i.e. nitric oxide (NO), nitrogen dioxide 
(NO2), sulphur dioxide (SO2).
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Jet Fans can Limit the concentration of 
CO (in parts per million by volume) to 
suit requirements i.e. 

250 parts/mill: Extreme traffic conditions
150 parts/mill: Peak traffic flow
100 parts/mill: Off peak traffic flow - this 
is the maximum exposure for full time 
tunnel staff. 

With Diesel-Engined traffic the ex-
haust smoke affects visibility within the 
tunnel and is the limiting factor rather 
than CO. 

Visibility levels (Diesel smoke parti-
cles per cubic metre of air) are normally 
defined as follows: 

1 Dmg/m³: clear for practical purposes
9 Dmg/m³: visibility very poor, traffic 
must move slowly. TYPICAL CAPACITIES AVAILABLE

Jet Fan Size
mm

Max. Thrust 
Newtons

Max. Motor Power
kW

Motor Speed
rpm (50Hz)

Max. Velocity
m/s

500 235 6,5 2880 31,1

560 360 13,5 2880 33,3

630 640 27,0 2880 42,0

710 950 40,0 2880 42,9

800 452 13,0 1440 13,9

900 725 25,0 1440 30,3

1000 1100 35,0 1440 35,3

1120 1690 65,0 1440 37,8

1250 2110 75,0 1440 39,6

1400 1766 50,0 960 30,9

1600 1989 50,0 960 30,2

The above details are for Uni-Directional jet fans. 
Truly Reversible jet fans will give approximately 5% lower thrust than those 
shown in the table. 

Ordering code

AJ 1000-10 / 22° - 4 (T...)

	

	 Temperature class

	 4-pole motor

	 Pitch angle

	 Number of blades

	 Impeller diameter

	 Jet tunnel fan	



6

Emergency Fans - Smoke 
Removal
In the event of a fire in the tunnel, Jet 
Tunnel Fans can be used to remove the 
smoke and fumes from the source of the 
incident and assist in keeping the fumes 
away from the trapped motorist in the 
tunnel, if necessary by reversing air flow. 

The complete fan is designed to with-
stand the increased temperatures and 
specifically designed motors are used to 
ensure that the fan keeps running for a 
time period that will allow the fire to be 
contained. 

High temperature motors are available 
for periods of up to 1 or 2 hours at tem-
peratures of 250°C, 300°C, 400°C with 
class H insulation or as may be specified 
in the design of the tunnel. 

Motors
Standard motors are with Class F insula-
tion and totally enclosed to IP55 stan-
dard as specified in IEC 34.

Alternative motors are available inclu-
ding: 
EExe Zone 1
EExd Zone 1 

All these motors are certified and appro-
ved in accordance with ATEX. 
Normal ambient temperatures of up to 

60°C and relative humidities up to 100% 
can be handled. 

Motors can be supplied to suit various 
voltages and 50Hz and 60Hz supplies. 

Bearings
The standard bearings are sealed for life 
providing 40,000 hours minimum life 
(ISO L10 rating). Alternatively, exten-
ded lubricators can be provided so that 
re-lubrication can be achieved without 
dis-assembling the fan unit. 

Terminal Box
The fan is provided with a terminal box 
on the casing to provide easy access for 
on-site wiring with IP 55 or 65 protec-
tion. 

Sturdy casing
Casings are heavy gauge, hot dip galva-
nized upon completion, with spun flanges 
for high rigidity. Additionally painted or 
in stainless steel as an option. Silencers 
are offered with standard length 1 x fan 
diameter. Other lengths are available on 
request. 

Quality
Systemair is ISO 9001: 2000 approved. 
The Systemair quality is regularly moni-
tored by TÜV Süd.

Jet Tunnel Fans
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Testings

Continuous research and development is 
our major consideration and our goal is 
to satisfy worldwide demand for our ven-
tilation products. 

Jet fan measurements are carried out in 
accordance with ISO 13350. To further 
develop our jet fan technology and for 
customers witness testing, a new rig was 
commissioned to the latest international 
standards. This accurately determines the 
actual thrust by the suspended configura-
tion method. 

Incorporated within the rig is an adjustable 
position transducer measuring system. 
High temperature smoke spill testing is 
carried out to satisfy the wide range of 
demands for our export markets. Testing 
to the EN 12101-3 is in progress.  

Accessories
Drop rods and mounting frames can be 
provided for fixing to tunnel ceiling that 
will suit the customer‘s requirements. 

Anti-Vibration-Hangers of rubber in 
shear, compression spring or combined 
rubber in shear and compression spring 
are available to suit the degree of isolati-
on requried. 
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Cut & Cover Tunnel 

Ring Road Tunnel

Depending on the tunnel design, size and  
traffic flow, various solutions for ventilati-
on are available. 

These are generally: 

Fully Transverse
Air is supplied from one side of the tunnel 
and extracted from the other, picking up 
fumes in the process. Most suited to long 
tunnels but costly due to the large sized 
ducts required. 

Semi Transverse
Fresh air is supplied uniformly over the 
length of the tunnel causing the foul air to 
escape longitudinally from the tunnel. 
Semi transverse ventilation systems use 
ducting for supply and often in conjunc-
tion with jet fans for certain sensitive are-
as. 

Longitudinal 

Widely accepted as the most economical 
of the three systems and normally used 
for tunnels up to approximately 2-3 km in 
length, depending on traffic flow. Jet fans 
mounted in the tunnel roof will provide 
positive longitudinal ventilation and have 
the ability for reversal in emergencies or 
to work with prevailing winds.

Circular Tunnel

Ventilation solutions 
for tunnels
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Types of Tunnel Design

Case history: 
Unique Ventilation Solution 
for Brussels Tunnel

In 1986 building the longest urban road 
tunnel in Europe presented many chal-
lenges, such as providing proper ven-
tilation. When the Belgium Ministry of 
Road and Rail set about constructing the 
Leopold Tunnel in the heart of Brussels, 
cooperation with Matthews & Yates provi-
ded the solution. 

Opened in 1986, the Leopold Tunnel 
is, at 2.6 kilometres (1.6 miles) one of 
the largest urban tunnels in Europe. To 
ensure adequate ventilation throughout, 
Matthews & Yates supplied 25 Variable 
Pitch fans, with diameters from 1.8 to 2.4 
metres and 50 Jet Booster fans. 

The project was unusual for three rea-
sons. It is one of the longest tunnels to 
use longitudinal ventilation - transverse 
and semi-transverse are more common 
for this length of tunnel, and in order to 
maintain the longitudinal effect, fresh air 
inputs and extraction points were placed 
along the route. 

The longitudinal method of ventilation, 
more often found in short distance 
tunnels, was chosen because it is space-
saving and particularly enconomical in 
this instance. 

Matthews & Yates fans also had 
another unique feature - a specially 
commissioned motor for the jet fans 
to meet the Belgian Ministry‘s require-
ments for speed control. Named after 
King Leopold 11, the tunnel took five 
years to complete. 
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List of References

Year	 Site		  Fans

2008	 TAV Bologna - Firenze, Italy	 43 pcs. 500 mm Truly Reversible Jet Fans

	 Urban Railways of Athens, Greece	 60 pcs. 710 mm Truly Reversible Jet Tunnel Fans (545N)

2007	 Rome Underground, Italy	 2 pcs. 1800 mm, 6 pcs. 1600 mm Truly Reversible Axial Fans, 
			   2 pcs. 1250 mm 2 Stage Truly Reversible Axial Fans

2005/6 	 Rome Underground, Italy	 6 pcs. 1400 mm, 7 pcs. 1600 mm, 4 pcs. 2000 mm Truly 		
			   Reversible Axial Fans, 2 pcs. 1259 mm 2 Stage Axial Fans, 
			   213 pcs. 450 mm Axial Fans

2005/6	 Kaohsiung MRT, Taiwan	 64 pcs. 1800 mm Truly Reversible Axial Fans, 32 pcs. 
			   1400 mm Axial Fans, 56 pcs. 900 mm Truly Reversible Jet 
			   Fans, 26 pcs. 1120 mm Truly Reversible Jet Fans, 103 pcs. 48'' 	
			   Axial Fans, 128 pcs. 38'' Axial Fans, 70 pcs. 19'' Axial Fans

2004	 Milan Metro, Italy	 16 pcs. 75'' Axial Fans

2002	 Platamonas Railway Tunnel, Greece	 20 pcs. 900 mm Truly Reversible Jet Fans

1998	 MRT 348 - Taipei, Taiwan	 12 pcs. 75'' GV 6P Axial flow fans, 
			   8 pcs. 900 mm Uni-directional Jet Tunnel Fans

1996	 Pan Chau - Wan Pan Subway, Taiwan	 8 pcs. 2500 mm, 
			   8 pcs. 2250 mm Truly Reversible Axial Fans

1994	 Kon Kan Railway, India	 98 pcs. 640 mm Uni-directional Jet Fans (570N)

Year	 Site		  Fans

2008	 Dartford Tunnel, UK	 28 pcs. 610 mm Uni-directional Jet Tunnel Fans (350N) 	

2008	 Arahthos-Metsovo, Greece	 36 pcs. 1120 mm Truly Reversible Jet Tunnel Fans (1400N) 

2008	 Ikonio Tunnel, Greece	 24 pcs. 710 mm Truly Reversible Jet Tunnel Fans (635N)

2008	 Madeira Tunnels, Portugal	 10 pcs. 1000 mm Truly Reversible Jet Tunnel Fans

2007	 Keratsini Tunnel, Greece	 24 pcs. 710 mm Truly Reversible Jet Tunnel Fans (950N)

2006	 Amoreiras - Marques Tunnel, Portugal	 10 pcs. 710 mm, 8 pcs. 630 mm, 6 pcs. 380 mm Truly 
			   Reversible Jet Fans

MRT - Metro and Train Tunnel Jet Fans

Road Tunnel Jet Fans
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Road Tunnel Jet Fans

Year	 Site	 Fans

2005	 Dartford River Crossing, England	 16 pcs. 710 mm Uni-directional Jet Tunnel Fans

2004	 Metsova & Dodini Tunnel, Greece	 82 pcs. 1120 mm Truly Reversible Jet Fans

2004	 Ham Bao Tunnel, Taiwan	 48 pcs. 1250 mm Jet fans, 8 pcs. 2500 mm Axial Fans

2003	 Madeira Tunnels, Portugal	 117 pcs. 1000 mm Truly Reversible Jet Fans

1997	 Lainberg Tunnel, Austria	 16 pcs. 1000 mm 4P Truly Reversible Jet Fans (720N)

1996	 Taarnby Tunnel, Denmark	 44 pcs. 1120 mm Truly Reversible Jet Fans (1500N)

1996	 Cabo Girao - Quinta Grande, 	 75 pcs. 1000 mm Jet Tunnel Fans
	 Ribeira Brava, Madeira	

1995	 Autostrada Messina - Palermo, Italy	 156 pcs. 1000 mm Jet Fans, 124 pcs. 1000 mm (1100N), 
		  32 pcs. 1000 mm (600N) Jet Fans

1995	 Cheung Ching Tunnel, Hong Kong	 72 pcs. 1250 mm Jet Fans

1992	 Dartford River Crossing, England	 30 pcs. 610 mm Jet Tunnel Fans (380N)

1986	 Leopold II Tunnel, Brussels	 50 pcs. 24'' Jet Fans, 28 pcs. 2500 mm



12

Systemair GmbH • Seehöfer Str. 45 • D-97944 Boxberg-Windischbuch
Tel.: +49 (0) 79 30 / 92 72 - 0 • Fax: +49 (0) 79 30 / 92 72 - 92 

info@systemair.de • www.systemair.de 09
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