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PRODUCT FACTS

Product

Novenco tunnel fans are produced with
either round or rectangular outer dimen-
sions. Both types are made in unidirection-
al (AUC and AUR) and reversible (ARC and
ARR) versions with capacities up to 2900 N
of thrust.

Application

The fans have been developed for ventila-
tion of tunnels in aggressive atmospheres
such as road traffic and train tunnels. They
provide an effective way of handling pollut-
ed air and smoke from fires. The fans are in
fact part of many concepts for fire fighting.

Sizes and versions

Novenco tunnel fans are manufactured in
rectangular and round sizes.

Impeller diameters range from @630 to
@1600 mm.

Construction

The fan casing is of 3 to 4 mm steel sheet
with either rectangular or round flanges.
Silencers are mounted on both sides of the
fan casing.

Fans are as standard delivered with sus-
pension brackets for direct mounting to
ceilings.

Optional: A wire guard for mounting on
the inlet. A deflector for mouting on the
outlet. The deflector allows for deflection
of air in any desired direction. Reversible
tunnel fans can be delivered with deflec-
tors in both ends.

Motors

The motors are as standard 3x400 V, 50 Hz.
Other voltages and frequencies are availa-
ble on request, for example 3x690 V, 50 Hz.

Motor protection: Min. IP55 in accordance
with [EC 34-5

Insulation class: F or H depending on tem-
perature protection

Motor flanges: B14 in accordance with IEC
34-7, alternatively B5

Electric isolation

The tunnel fans are delivered with terminal
boxes or optionally with an electric isolat-
ing switch.

NovAx™ impeller

The impeller consists of two hub discs with
cavities, in which the blades are mounted
in preset positions at the calculated angles.

Silencers

The silencers are placed on both sides of
the fan casing. Each silencer is fitted with
inlet and outlet cones designed for mini-
mum pressure loss.

Materials

Blades: Aluminium alloy

Hub: Sendzimir galvanised steel plate
which can be epoxy coated

Casing and motor suspension: \Welded
steel plate, hot-dip galvanised or stainless
steel

Silencers: Sendzimir stainless steel plate
Inside tube for silencers: Perforated galva-
nised plate or stainless steel

Sound attenuating material: Fire-proof
and moisture resistant

Cones: Galvanised or stainless steel

Wire guard: Stainless steel

Deflector: Aerodynamic shaped aluminium
wings in a stainless steel bracket
Suspension brackets: Galvanised or stain-
less steel

Classifications

Environment: Meet requirements for oper-
ation in unheated, low corrosive environ-
ments according to DS/EN I1SO 12944-2
Corrosion category: C3, optionally C4 or C5
Temperature range, standard:

-20to +40°Cor 0to +60 °C

Temperature range, max.:

-40 to +120 °C

Temperature ranges, hot smoke fans:
F300 and F400 according to EN 12101-3 for
all fans. Fans for F300 were tested at 300 °C
for 120 min.

Balancing of impeller unit: According with
VDI 2060, ISO 1940, 1-1986 class Q 6.3

Accessories

¢ Painted- inside, outside or both

¢ Vibration sensors

e PTC on motor windings

e Temperature sensors on bearings
e Deflectors

e Wire guards

e Safety chains



TUNNEL VENTILATION

Ventilation of tunnels is necessary for at
least three reasons.

e To disperse or dillute emission con-
centrations from everyday traffic, both
inside and in the direct vicinity of the
tunnels

¢ To control the spread and movement of
smoke from fires

e To control the temperature inside the
tunnels in special cases

Air quality and dilution of emis-
sion concentrations

In normal operation, traffic emissions
consist of exhaust gases as well as dust par-
ticles from tires and the road surface. With-
in the tunnel, this leads to concentrations,
which can be dangerous to the health and
safety. High concentrations of particles also
decrease visibility.

Ventilation of tunnels dilutes and controls
the concentration of dangerous gases and
particles to meet safety requirements. The
background concentration of gases and
particles is important to take into account
in the calculation of the required ventila-
tion.

Safety — smoke and heat dissipa-
tion from fires

When fires are ablaze, persons in the
tunnel are at risk. Most victims due to fires
perish because of too long exposure to hot
and toxic gases, heat radiation and lack of
visibility, which block or conceal the escape
routes. The first phases of a fire threaten
especially the road users, in later phases
mainly the emergency workers are in peril.

Safety measures in case of fires
e Stop tunnel access to prevent more
traffic from entering the smoke
¢ Provide smoke-free escape routes
e Ensure that emergency services have
safe access
e Rescue trapped victims
e Control the fire
e Reduce exposure of the tunnel structure
to high temperatures
e Prevent backlayering of smoke

Influence of longitudinal ventila-
tion on the backlayering of smoke
In tunnels with longitudinal ventilation, all
smoke and gases flow in the traffic direc-
tion. With sufficient ventilation, the zone
upstream stays smoke free.

Longitudinal ventilation with jet
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NovAx™ tunnel fans

If fires break out, the ventilation controls
the direction of the smoke and gases
effectively, even with very large fires. The
part of the tunnel that is upstream from
the fire is completely smoke free, and
protects persons from smoke and toxic
gases. Upstream, the fire brigade and other
emergency services also have good access.

Downstream the tunnel fills completely
with smoke. With unidirectional traffic this
is no problem, since downstream vehicles
leave the tunnel in direction of traffic.
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Position of injector fans

Fans

With longitudinal ventilation, the jet fans
generate the predominant airflow through
the tunnel. Fresh air is taken in via the tun-
nel entrance and exhausted at the tunnel
outlet.

The position of jet fans close to the tunnel
entrance prevents the failure of jet fans in
case of fires. They are often referred to as
injector fans.
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Principle of longitudinal ventilation
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Principle of smoke control

Tunnel ventilation systems

Basic system components

e Air supply — through the entrance, me-
chanically through a shaft, or through a
combination of the two

e Air exhaust — through the tunnel exit or
by mechanical exhaust

e A number of tunnel fans

¢ Gas detection system for exhaust gases
like CO and NOx

e A control system based on data from the
detection system

Additional components in connection

with fires

e Fire detection system

¢ Alarm system for evacuation and for
alerting

Pollution ventilation

Calculation of the need for ventilation
bases on the physical tunnel dimensions,
the expected usage level and distribution
of heavy and light vehicles, as well as con-
trolling regulations.

The tunnel fans mix and push the polluted
air to the extract points or tunnel exit.

Calculation of longitudinal tunnel
ventilation systems

Key to the design of tunnel ventilation
systems is the thrust in Newton [N]. The
total thrust is the sum of the separate
thrusts generated by each jet fan. The total
thrust must be large enough to overcome
all resistance in the tunnel.

Basis for thrust calculations

e Thrusts of the jet fans

¢ Influence from the positions of the jet
fans

¢ Resistance of the empty tunnel

¢ Inflow and outflow losses of the tunnel

o Effect of traffic

e Effect of wind

e Pressure drop over the source of the
fire

Required velocity of the airflow in the
tunnel

Installation efficiency of jet fans
The jet fans create a high-speed jet flow
along the tunnel interior. This discharge
jet flow may cause additional wall friction
losses.

The installation efficiency mainly depends
on the distance of the jet fans from the
walls and ceiling.

Installing jet fans after each
other in the longitudinal
direction requires care in
order for fans not to affect
each other. The velocity of the
throw at the next row of fans
should not be higher than the
average velocity of the airflow
in the tunnel.

Deflectors on the jet fan
outlets reduce the losses and
therefore increase the installa-
tion efficiency.

Novenco tunnel jet fans

Novenco tunnel fans type NovAx build on
Novenco’s ventilation system know-ledge
and present energy-saving, silent and effi-
cient system solutions.

The tunnel fans from Novenco feature a
wide range of characteristics, which are
ideal for efficient ventilation and smoke
control.

Novenco jet fans characteristics
¢ High efficiency

e Low sound

e Compact construction

e Low installation height

¢ High temperature resistance

ARR tunnel fan



PRODUCT DESCRIPTION

Fan types

The tunnel fans are manufactured in both
round (AUR/ ARR) and space saving rec-
tangular (AUC/ARC) types. Both types are
made in either unidirectional or reversible
designs.

The impellers range in diameter from
#630 to #1600 mm for fans with round
(AUR-ARR) cross-sections and from @630
to @800 mm for the rectangular (AUC-ARC)
versions.

Fan casings

The fan casings are welded steel construc-
tions in 3 or 4 mm hot-dip galvanised sheet
steel depending on size. Alternatively, the
casings can be made in stainless steel.

Motors

These are as standard 3x400 V, 50 Hz. Oth-
er voltages and frequencies are available
on request, for example 3x690 V, 50 Hz.
Motors have direct start. The motor protec-
tion is IP 55 in accordance with IEC 34-5.
Insulation is class F or H.

Safety switches
All fan types can be delivered with safety
switches mounted or with terminal boxes.

NovAx™ tunnel fans

Installation
The fans have brackets to facilitate
mounting to the ceiling.

Temperature operating ranges
The standard range is-20to +40 °Cor O
to +60 °C. Fans used for fire fighting can
operate between 200- 400 °C for 1- 2
hours. Please note that the given per-

formance at 400 °C cannot be delivered AUC tunnel fan with core

by all fan sizes.
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Tunnel fan comparison chart

Painted ARR tunnel fans awaiting packaging and shipment



DIMENSIONS
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Fan types B[mm] C[mm] E[mm] F[mm] G[mm] H[mm] @J[mm] Max. total weight 2 [kg]
630/280-8 820 520 1350 895 720 3220 670 24 350
710/280-8 900 520 1350 975 720 3220 750 24 430
800/280-8 990 520 1350 1065 720 3220 840 24 480

AUC-ARC sizes 630 - 800 — unidirectional and reversible

Fan types Silencing @A [mm] E[mm] F[mm] G[mm] H'[mm] @J[mm] Max. total weight 2 [kg]
1D 690 1780 185
630/280-8 840 400 —— 600 900 — 850 24
2D 1375 3150 220
1D 750 1900 190
710/280-8 920 400 — 660 900 — 930 24
2D 1500 3400 280
1D 800 2000 —
— 900 —
800/280-8 2D 1625 3650 360
3 1010 400 — 760 1020 24
D
2400 1200 5200 7003
800/330-8 3D

AUR-ARR sizes 630 - 800 — unidirectional and reversible



NovAx™ tunnel fans
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Fan types Silencing @A[mm] B[mm] C[mm] E[mm] F[mm] G[mm] H![mm] @J[mm] Max. total weight 2 [kg]
900/403-6 1D 1200 850 1180 760 925 3210 1200 14 460
1000/403-6 1D 1333 850 1300 760 925 3450 1340 14 510
1D 1330 1250 3350 1340 860
1120/403-6 2D 1347 850 800 925 24 1030
2370 5590 1347
3D 1337 —
1D 1650 1570 925 3990 1660 610
1250/403-6 850 900 24
2D 1530 2500 2000 5850 1595 —
1250/578-10 1D 1650 850 1570 900 925 3990 1660 14 630
1400/403-6 1D 1800 1120 1530 1000 1220 4150 1710 24 760
1400/578-10 1D 1800 1120 1720 1000 1220 4560 1810 18 780
1600/578-10 1D 1813 1120 1920 1150 1220 4960 1860 24 840

AUR-ARR sizes 900 - 1600 — unidirectional and reversible

1. Heights are the fan heights with installation mounts, which is typically 20 mm, to arrive at the 2. Weights excl. motors
brackets. Add to these the height of the vibration full installation height. 3. Weights incl. motors



PERFORMANCE DATA

Thrust Thrust eff. Volume flow Air speed Shaft  Max. impeller Sound pressure
i meas. [N] ":'ICZ’::’ [N/kW] [m3/s] [m/s] T RPM * [dB(A)] 2

F300 F400 F300 F400 F300 F400 F300 F400 [KWl  F300 F400  Nocore With core

278 273 7.5 112 371 363 873 864 2801 2772 7.0 61 59

AUC 367 359 11.0 132 30,6 299 1002 992 3215 31.83 105 62 60

630/280-8 451 442 15.0 301 295 1111 1099 3563 3527 145 63 61

520 509 18.5 10 281 275 1193 11.81 3828 3789 180 64 62

293 287 7.5 112 390 382 10.09 999 2549 2523 7.1 3000 62 60

400 392 11.0 132 334 327 1179 1167 2977 29.47 105 3000 63 61

7133;:0_8 506 495 15.0 337 33.0 1325 13.12 3348 33.14 145 64 62

602 589 18.5 325 319 1446 1431 3651 3614 180 65 63

737 722 27.0 160 284 278 1601 1585 4043 40.02 254 67 65

AUC 654 18.5 353 346 1698 16.81 33.78 3344 180 68 67

800/280-8 816 /e 27.0 314 307 1897 1877 3773 3735 251 e 69 66

Tunnel fans type AUC

Thrust Thrust eff. Volume flow Air speed Shaft Max. impeller Sound pressure
Fan types meas. [N] [N/kwW] [m3/s] [m/s] power RPM ! [dB(A)] 2

F300 F400 F300 F400 F300 F400 F300 F400 (KWl  F300 F400  Nocore With core

261 256 7.5 112 348 341 844 835 2708 2680 7.2 61 59

ARC 342 335 11.0 132 285 279 966 956 3098 30.66 108 62 60

630/280-8 434 425 15.0 289 283 10.88 10.77 3491 3455 148 63 61

470 461 18.5 160 254 249 1133 1122 3635 3598 182 64 62

305 299 7.5 112 407 399 10.05 994 2537 2511 7.5 3000 63 61

372 365 11.0 132 310 304 11.36 11.24 2869 2840 11.0 3000 64 62

710?220_8 472 462 15.0 315 308 1280 1267 3232 3199 144 65 63

538 526 18.5 291 285 1330 13.16 33.58 3324 178 66 64

636 623 27.0 160 245 240 1485 1470 3751 37.13 250 67 65

ARC 600 185 324 318 1586 1570 31.56 3123 180 70 69

800/280-8 712 /e 27.0 274 268 17.73 1755 3528 3492 251 e 71 70

Tunnel fans type ARC

Motor data is for WEG motors. Other makes and data are available on request.




NovAx™ tunnel fans

Thrust Motor Thrust eff. Volume flow Air speed Shaft  Max.impeller ~ Sound pressure [dB(A)] *
Fan types meas. [N] rating M.otor [N/kw] [m3/s] [m/s] power RPM * ) 2D
(kw] sizes [kw]

F300 F400 F300 F400 F300 F400 F300 F400 F300 F400 F300 F400 F300 F400
278 273 7.5 112 371 363 873 864 2801 2772 73 70 71 66 67
AUR 367 359 110 132 306 299 10.02 992 3215 31.83 108 72 73 68 69
630/280-8 451 442 15.0 30,1 295 11.11 1099 3563 3527 146 73 74 69 70
520 509 185 160 281 275 1193 11.81 3828 3789  18.0 3000 74 75 70 71
400 392 11.0 132 334 327 1179 1167 2977 2947 106 3000 73 74 69 70
710A/L2J§O_8 506 495 150 337 330 1325 13.12 3348 3314 145 74 75 70 71
602 589 185 Lo 325 319 1446 1431 3651 3614 185 75 76 71 72
g OOA/LZJ:O-S 654  n/a 185 353 346 1698 1681 33.78 3344 183 nfa 77 78 73 74
334 327 7.5 112 445 436 1345 1331 2114 2092 74 64 65 61 62
903253_ . 409 400  11.0 132 409 400 14.89 1474 2340 2316 98 65 66 62 63
540 529 150 160 360 353 17.09 1692 26.87 2660 140 67 68 64 65
509 498 110 132 463 453 1844 1825 2348 2324 108 66 67 63 64
AUR 626 613 15.0 417 409 2046 2025 2605 2578 145 67 68 64 65
1000/403-6 731 715 18.5 395 387 22.09 2186 2813 27.84 181 68 69 65 66
815 798 220 370 363 2334 2310 2971 2941 214 69 70 66 67
725 710 150 160 483 473 2465 2440 2502 2476 144 69 70 66 67
AUR 835 818 185 451 442 2646 2619 2686 2659  17.6 69 70 66 67
1120/403-6 953 933 220 433 424 2822 2793 2865 2835 214 70 71 67 68
1158 1134 300 180 386 378 31.15 30.83 3161 31.29 289 1500 1500 71 72 68 69
1033 1011 22.0 160 470 460 32.84 3251 2676 2649 219 72 73 69 70
125/374%3_6 1216 1191 300 180 405 397 3563 3527 29.04 2874 282 73 74 70 71
1435 1405  37.0 200 388 380 3870 3831 3154 3121 362 74 75 71 72
1255;;{8_10 2052 2010 750 250 274 268 4629 4582 3772 3734 724 78 79 74 75
1066 1043 22.0 160 484 474 3735 3697 2426 2402 210 74 75 71 72
1 40/374%3_6 1332 1305 300 180 444 435 4177 4135 27.14 2686 287 76 77 73 74
1549 1517  37.0 200 419 410 4505 4459 2926 2896 359 76 77 73 74
AUR 2241 2194 750 250 299 293 5532 5476 3594 3557 725 79 80 76 77
1400/578-10 2655 2600  90.0 280 295 289 5897 5837 3831 3792 875 80 81 77 78
1980 1939  55.0 360 353 5821 57.61 2895 2865  53.1 80 81 77 78
1600’;‘;58_10 2560 2507  75.0 20 341 334 6617 6549 3291 3257 725 1000 1000 81 82 78 79
2882 2822 90.0 280 320 314 7021 6949 3492 3456 857 81 8 78 79

Tunnel fans type AUR

Motor data is for WEG motors. Other makes and data are available on request.




Sound pressure [dB(A)] 3

Thrust Motor Thrust eff. Volume flow Air speed Shaft  Max. impeller
Fan types meas. [N] rﬁ(t\i,:,‘]g l\::z)':;r [N/kw] [m3/s] [m/s] p[?(\,‘xlei, RPM * 1 5

F300 F400 F300 F400 F300 F400 F300 F400 F300 F400 F300 F400 F300 F400

261 256 7.5 112 348 341 844 835 2708 2680 7.2 72 73 67 68

ARR 342 335 11.0 132 285 279 966 956 3098 30.66 108 72 73 68 69

630/280-8 434 425 15.0 28.9 283 1088 10.77 3491 3455 148 7% 76 71 72

470 461 18.5 10 254 249 1133 1122 3635 3598 182 78 79 74 75

372 365 11.0 132 310 304 1136 11.24 2869 2840 110 3000 73 74 69 70

ARR 472 462 15.0 315 308 12.80 12.67 3232 3199 144 3000 75 76 71 72

710/280-8 550 539 18.5 29.7 291 13.81 1367 34.88 3452 178 7% 77 72 73

636 623 27.0 160 245 240 1485 1470 3751 37.13 250 79 8 75 76

ARR 600 185 324 318 1625 1608 3232 3199 180 79 80 75 76

800/280-8 710 /e 27.0 273 268 17.68 1750 3517 3481 251 /e 81 8 77 78

329 322 7.5 112 439 430 13.86 1372 2179 2156 7.1 66 67 63 64

9OO/A4ROR3—6 . 400 392 11.0 132 400 392 1527 15.12 2401 2377 9.8 67 68 64 65

504 494 15.0 160  33.6 329 1714 1697 2695 2668 146 69 70 66 67

487 477 11.0 132 442 433 1873 1854 2384 23.60  10.5 69 70 66 67

ARR 590 578 15.0 39.4 385 2062 2041 2625 2599  14.6 70 71 67 68

1000/403-6* 667 653 18.5 361 353 2192 2170 2791 27.63 181 71 72 68 69

719 704 220 327 320 2276 2253 2898 2868  20.3 72 73 69 70

684 670 15.0 160 456 447 2487 2462 2524 2499 147 74 75 71 72

ARR 773 757 18.5 41.8 409 2643 2616 2682 2655 180 74 75 71 72

1120/403-6* 834 817  22.0 37.9 371 2745 2717 2786 2758 212 .0 o0 75 76 72 73

964 944 300 180 321 315 2951 2920 29.95 29.64 286 77 78 74 75

ARR 989 968  22.0 160 449 440 3336 33.02 2719 2691 212 77 78 74 75

1250/403-6* 1150 1126  30.0 180 383 375 3597 3560 2931 29.01 284 78 79 75 76

1250;\;2_10 . 1662 1627 750 250 222 217 4325 4281 3524 3483 724 81 8 77 78

1061 1039  22.0 160 482 472 3889 3849 2526 2501 210 77 78 73 74

1400’223_6 . 1326 1298 300 180 442 433 4348 4303 2824 2796 287 79 8 75 76

1481 1450  37.0 200 40.0 392 4597 4550 29.86 29.56 359 79 8 75 76

ARR 2147 2102 75.0 250 286 280 5532 5476 3594 3557 725 82 83 78 79

1400/578-10 2340 2292  90.0 280 260 255 57.76 57.17 37.52 3714 875 83 8 79 80

1970 1929  55.0 358 351 6057 59.95 30.13 29.82  53.1 83 8 79 80

160 0?25 a0 2547 2494 750 20 340 333 6887 6816 3425 3390 725 1000 1000 8 85 8 81

2755 2698  90.0 280 306 300 7164 7091 3563 3527 857 8 8 80 81

Tunnel fans type ARR

1. Motor data is for 400 V, 50 Hz. Actual RPMs Total noise from both sides is 3 dB(A) higher. 4. Tunnel fans type ARR with hub size @403 are

depend among other things on motor size and
efficiency class. Values here are maximum values
across IE1 and IE3.

2. Sound data is at 10 m and 45° free field for F300
and F400 approved fans without deflectors and
wire protection guards. Values are for inlet side.

3. Sound data is at 10 m and 45° free field for fans
without deflectors and wire protection guards.
Values are for inlet side. Total noise from both sides
is 3 dB higher.

For fans with 3D sound dampers the sound
pressure is 3 dB(A) lower.

available with special impeller blades for high

pressure. For fan sizes 3900 - #1120 these run

1500 RPM and for fan sizes #1250 - #1400 they

run 1000 RPM.

Motor data is for WEG motors. Other makes and data are available on request.

10




QUALITY AND SERVICE

NovAx™ tunnel fans

Rest assured

The Novenco tunnel fans are produced in
accordance with Novenco’s well-known
quality standards. Novenco Building &
Industry A/S is ISO certified and all fans are
inspected and tested.

The fans are offered with options for
technical guidance on installation, test of
function and training of personnel.

Warranty
Novenco provides according to law a stand-

ard 12 months warranty from the product
is sent from the factory. The warranty cov-
ers materials and manufacturing defects.
Wear parts are not covered.

Extended warranty can be agreed upon.

Important

This document is provided ‘as is’. Novenco Building
& Indsutry A/S reserves the right to changes
without further notice due to continuous product
development.

Some pictures in the catalogue show products with
accessories fitted.

The fans are designed for continuous operation.
The following kinds of operation may cause fatigue
break in the impellers and endanger people.

e Operation in stall area

e Operation with pulsating counter
pressure - called pump mode

e Operation with exceedingly
starts and steps

e Ifin doubt, Novenco should be
contacted to assess the suitability of
the fans.

Copyright (c) 1998 - 2017
Novenco Building & Industry A/S.
All rights are reserved.

Patents and trademarks

Novenco’, ZerAx', B3, % AR and are %E
registered trademarks of Novenco A/S.

AirBox™ and NovAx™ are trademarks of Novenco
Building & Industry A/S.

Other trademarks appearing in this document are
the property of their respective owners.

Quality and environment
Novenco Building & Industry A/S is certified in
accordance with 1SO 9001 and 14001.

1S0 9001
1S0 14001

BUREAU VERITAS
Certification

All Novenco Building & Industry’s products are
designed, developed and manufactured in

Denmark.
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