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Best under pressure:
The pressure-resistant AxiEco series




Best under pressure:
The pressure-resistant axial fan
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Liam uses intelligent

technologies to optimize
his applications and save
time and meney.

*By adopting the Kyoto Protocol, the European Union has undertaken to
reduce CO, emissions by at least 20 per cent by 2020.

2009 and its purpose is to investigate the energy-saving potential of

numerous products that consume energy and to stipulate minimum
requirements.

*Binding limit values for fans were set in March 2011.
(EU Directive 327/2011)

=This affects fans of all designs with electrical power consumptions
between 125 W and 500 kW.

*The directive is binding in the 27 EU member states. All fans brought
onto the market in Europe are subject to the directive, including those
imported into Europe from third countries. The minimum efficiency
requirements also apply to fans fitted in devices that are imported into
Europe.
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The first stage came into force in 2013. A more stringent stage came in
Eco-d 2zl fﬂr_ fans have already 2015 with requirements for fan efficiency. The limit values stipulated in
led to impressive the fan directive are extremely demanding:

*  |Inthe first stage, around 30 percent of all available fans were no
longer able to satisfy the new regulations.

In 2015, another 20 percent were no longer able to achieve the
required efficiency levels.

Cascading Regulations

The EU has E . 'ﬁ.ﬁl..;l_lllFﬂHEHT diagonal fans) with a power consumption between o.125 kW and 500
kW are affected. This applies to fans that are operated as "stand-
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regulations with
several levels:

Applicable to Fans of all types (axial fans, centrifugal fans with
forward-curved and backward-curved blades, tangential blowers and
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Best under pressure:
The pressure-resistant axial fan
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AxiEco Perform

Guard grill version Housing version
Hobust and flow-optimized steel guard grill Plastic housing with guard grill and inlet ring
Wery good noise characteristics Integrated quide vanes to increase efficiency and air throw

Mounted on device using four screws Flexible installation options

+]

Inlet ring from either customer or factory,
depending on preferance

+]

Ready-to-install fan
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AxiEco Perform

ebmpapst

A closer look

Fan design

Guard grill Terminal box
Impeller with "'I - — ‘ I Y Edievans
diffuser ringand — ' N
inner diffuser

- a
ousing Elangg

Intet ring Motor Guard grill on intake side
(optional)
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AxiEco Protect

ebmpapst

with mounted inlet ring
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Best under pressure:
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Technology

of the AxiEco
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EC motor technology

Cutiaw herserentes Eml:ienl:y

What makes the outflow characteristics
of the AxiEco so special?
AxiEco has less turbulent flow and no backflow

Mo backflow means less ice formation on
the guard grill

Less ice formation means a longer operation time
between two defrost cycles Existing solution: HyBlade New solution: AxiEco
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Air throw distance

HyBlade with
guard grill

and short nozzle
Size 350

AL gpole

AxiEco Perform
Size 350
AL gpole
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Comparison of air throw (CFD simulation)
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Air speed
at the same
operating point
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Air throw distance

the AxiEco Perform ebmpapst

the engineer’s choice

The actual air throw distance depends on

Fan type

Fan diameter
Operating point of fan

Number of fans in the evaporator

\
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Design of the heat exchanger (e.a. fin spacing)
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Degree of ice formation on heat exchanger
Distance of the evaperator to walls and ceilings
Floor plan of cold store

Arrangement of goods in cold store
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|ce formation
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Greater pressure reserves than conventional axial fans,
thus, longer operation time [ fewer defrost cycles

No tip gap between impeller and fan housing, which makes it
unlikely that the impeller will freeze on

Optimized flow profile B less ice formation on the guard grill
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Technology
of the AxiEco

Power density

P
P
P

Why is the AxiEco’s high power
density advantageous?

Since the AxiEco can be operated at higher
speeds, it achieves a higher air performance
perarea.

Compared to other axial fans, this means that
fewer or smaller fans are required to deliver
the same air performance.

2472023
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Details

P
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AxiEco Protect with EC motor
measured with guard grill

AxiEco Perform with EC motor

measured with guard grill



Technology

of the AxiEco
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How does the AxiEco Nl | i o~ B
increase efficiency? - — - __/,f" N . - N
Thanks to the new impeller geometry in | —— 4 ,,n” = . - =
conjunction with the diffuser ring, - / e - - .
considerably higher efficiency levels are . ;/ . — L\Ig i .
achieved compared to conventional axial fans B/ H\ B ; P
ey "
such as HyBlade. The guide vanes of the - / 5\ 1 - :
AxiEco Perform also increase its efficiency. 3 4 : : :
AxiEco Protect AxiEco Perform
compared to HyBlade (size 350, AC spale) comparad to HyBlade (size 350, AC 5pole)
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of the AxiEco
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EC motor technology

ﬂ
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Why is the AxiEco =1 =1k
so incredibly quiet? . — .
- — -_.-:.':\H“‘-. &
The innovative impeller geometry with a diffuser | = e~ S v -
ring and internal diffuser in conjunction with the - e = | .
inlet ring ensure optimum flow with little ) “‘“a:‘} . -
turbulence, and therefore lead to a low noise i RN .
level. N S \ .
e — S — - A Details
AxiEco Perform

compared to HyBlade (size 350, AC 5pale)
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Technology
of the AxiEco

How do | benefit from the
AxiEco’s ErP conformity?

The ErP Directive (EU Regulation 327/2011 for the
implementation of the EU Ecodesign Directive
2006f125/EC concerning fans) sets out the minimum
efficiency levels for fans as determined by the EU.
With the next stage, which is expected to come intc
application in 2022, these minimum efficiency levels
will be increased even further. The AxiEco already
meets these higher minimum efficiency levels,
ensuring that equipment manufacturers are on the
safe side and are ideally equipped for the future.
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Details
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Technology

of the AxiEco
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What are the ﬂd\\'ﬂﬂtﬂgES of USiﬂg B higher efficiency compared to AC motors
EC motor technology?

+

lower energy consurmption and therefore less waste heat

> reduced power loss and therefore longer sarvice life
S
w B demand-based speed control via a o - 10V signal

+

+

B depending on the motor version, there is also a MODBUS interface
for controlling and monitoring the motor

AxiEco Protect with EC-Maotor AzxiEco Parform with EC-Motor

A2472023 2]




Technology

Efficient EC motors above IE5 limits
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Technology
Efficiency Chain

Asynchronous AC Tranamizsion Bearing Backward-curved impeller Static
input IEC: motor e.0. V-belt with belt pulley Impeller air

ebmpapst
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POWET {3-phase] Drive power
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Technology
Efficiency Chain ISO12759 comparison ebmpapst

Static duty point: gy = 8 800 m*h @ p = 1 100 Pa ot selielits
@ 355 = Static air power: Pi=gy'ps = 2690W
= Dynamic air power: Pu=gy'pa _= 200W
= Fan air power P, = 2890W
W-belt
Calculation based Calculation Measuring result
on components as per I1SO 12759 *
Efficiency impeller + housing 7 9.7 % ! aks:cuts
Fan shaft power P, 3.5 kW 382 kW -
Efficiency belt drive 952 % a5 94 :
i

Motor shaft power P, 3.68 kW 402 kW =
Motor efficiency (IE2,4-pole)?im 86.6 % 86.8 %%
Motor input power P, 425 kW 514kW~ 5.3 kW
Overall efficiency 7. 68.0 % 56.2 % 24.5 % < with C. =09
Overall static efficiency 7., 63.4 % 52.3 % 50.7 % 2




Technology
Efficiency Chain 1SO12759 comparison with VSD

Without or

Asynchronous AC _ T Backward or forward-curved
electric V5D input IEC motor with aimr_mrmssmrl impeller with housing
input power POWET (¥ phase) and bearing block
& —

—

(Static)

alr
POWEr

Py

EH? directive 200071 Z3MEG, EU regulation 32712011

Overall optimum (static) efficiency sold in components:
Netsy = M - Mt - Th - My -C,- Cg
Energy saving potential Overall optimum (static) efficiency sold as a complete unit:
through V5D Systems without VSD: 5, . Systems with VSD: P
MNes = B, Negs) = P - Cg
ebm-papst EC data shests - | Based on measurements (certified according DIN EN 1S0 5801:11-2011
@ @ @ P, At |:_)|:-im of nptimum e_mc_iem:y, with
Mes = - C; variable speed drive indicated,
syl — *fgg, efficiency category “static”
=—> [ in —
Pog @ | &
Drive control Variable Speed Drive Synchronous Backward-curved Mozzle Static
electric incl. zine filter DC motor impeller air
input power "EC — Motor™ with bearings power
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Thank you for your attention. //
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