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summary

‘The market is showing an increasing demand for highly ith for
efficiency. Increased efficiency d th costs, and also red:

pollution. Furthermore, many i y energy efficiency gt 5. Asa resultof intens h,
Venti Oelde has, ableto presenta fth Il the M-Series.

Atthe heart of Venti Oelde’s peller blades, modelling, that enable total
fan efficiencies of more than 90%. Th makes it possible

any blade profile. This greatly extends the scope of possibilites for \mpeller blade design compared with conventional
methods. number of p mpeller blades, on completion of their
p ign, , using fluid dynamics.

ellers remain unchanged, itis possible to retain the casing, shaft
and bearings when replacing the \mpeller Thi leads t higher total ficiency with associated energy sovings o 3. &% n
lower

addition to increased efficiency, Venti Oelde off

improved running smoothness due to significant reductions in turbulence. the impeller- flow-induced
vibrations that can reduce the service life uhhe!an Therefore, in addition to enhanced efﬁ(\en(y, these modifications also
increase impeller , which o

turbulence, also noticeably reduces caking in the et tht the s contaminaed with pam(les This extends
maintenance intervals. The amount of cleaning needed for the impellers decreases.

AllVenti Oclde fan series are currently being updated to include the new impeller types. At the present time, several series
have been optimized and are ready for deployment.

Abstract:

;, computer-

Pl i i As ive basic research,
i i , Venti is ly witha

significantly improved generation of impellers, the M-Series.

Introduction:

Improvements in efficiency, which lead (o reduced powevwnsump«mn are pamcu\avly noticeable in the case of large Vans,

whose fu have range.
that lower power thelp pm(ec( n be assumed that legal reg hehghtened
worldwide n the future. Last but not least, o b e movder rising energy costs.
Furthermore, the behaviour of the impeller in an airstream with a high particulate content, e. g. in a cement works, is an
important scenario and one whic| the new M-Series impell ious decision was taken

to ensure users could replace just the impeller in existing Venti Oelde fans with an optimized impeller, while retaining all other
original fan components, such as casing, shaft,inlet box, bearings, etc.

Chapter 1: Design & Optimization Process

In order to be able to exploit fully the performance potential of the impeller, Venti Oelde developed the most advanced design
process based on current state of the art for fully computer-assisted modelling of an impeller blade. The computer-modelled
impeller blade makes it possible to calculate the impeller blade in advance, in complete detail, with any blade profile. In
particular, mepuss\bmtyolbemgxbls(cfreelysele(lthemnlourscfmehlzde i. e.the curvature at any point along the
blade, much more freedom eller than with classic methods. Previously, the blade
profile was specified as  ine, radius or ogarithmic function, lhedes\gn options of which are far less flexible than the newly
developed design method.

As the required ns cannot be explictly d din advance, an loyed n which the
impelleris simulated after the p the help of
can be diplayed both as a numericalvalue, such as pressure ncrease or efficency, s well a5 graphically n the iarm cfﬂow
visualizations such as flow lines, vectors or pressure gradients. By comparing the results with each other and with the actual
state during an optimization case, itis possible to obtain data about the progress of the devempmen( The main goal of
impeller configuration is to develop an impeller through which air flows with minimun turbulence, together with low-impact
flow onto the blade leading edge and a uniform outflow at the impeller outlet. In addition to reduced power consumption due
to high efficiency, this serves in particular to keep the deposits that are unavoidable in dust-laden flows as low as possible and
toincrease operational smoothness.

Today flowsimalations can modeldustladen lows. By comparing a low simulation withpartces with impellersnreal
operation in dusty airstreams, Venti Oelde was able to |
selectively. Massive deposits occur particularly in areas of lhe impeller where the flow is subjec tostrong turbulence, and thus
todrop of pressure and velocity, due to suboptimal flow control. Strong turbulence can induce localized backflows in the
impeller; it has been proven that these are the areas most affected bydeposws During impeller development particular
attention is given to achieving the turbul well as a deposit-free flow through the impeller, especially in
thepartcularly crtcal zones below the \mpellev blade, e so<aled bod underside The innovatve design process of the M-

lating to pressure increase, efficiency and flow behaviour are
achieved and no further improvements can be made.

According to the current state of the art, the resulting blade shape s, out of al possible large centrifugal fan blade shapes,
closest to the ideal shape that is most cerms of flow i the usual,

curvilinear blades with 3 linear leading edge, a tota an effciency of over 90% s possible, using the new type of impeller
blades!

Chapter 2: Presentation of the New Fan Blades

Venti Oelde's range of fans is currentl . This process will
several series have already been optimized. Durmgouvresearch vo\utecasmgswereanalysed Tnaciton to mpeliers. ltwas
established that the existing Venti
cooperation with accredited unverety research inétitutions, do no ofer any Sgniicant potetial for mprovement.

unchanged, itis possible to retain the casing, shaft and bearings
‘when replacing the impeller, thereby achieving a significantly higher total efficiency with associated energy savings of 3 - 5%.

This can be clearly illustrated through the example of the HRV 63M SEHES, which s oten uperztsd o2 cement mill fan with a
throughput of up to 1,700,000 m*/h. The HRV 63M was one of the frst
mid-2021. The use of the optimized impeller enables an increase i total effici *tw del the
HRV 635. With a power consumption of 4,300 kW, this means a reduction in powerwnsumpuon of around 170 ki,

Redesigning the impeller bl ced fl impeller. This is
demonstrated by the shape of the simulated flow lmesand vectors.deally, the relative component o velocity runs paralelto
theblades, w\thnu(causmg"ow separation. Flow sepam.on parially blocksthe chanel, thus causing ighlos velocity
inc P airstream. The

redes\g ol thereoretocrestes that offers both increased efficiency and fewer p
deposits and abrasive wear. Of ll the design methods, the computer modelled blade is most sitable for this purpose. The
flowline and impeller illustrates this i (Fgures L and z) There are no flow
sepavauonsw\lhmmelmpellerchannel “The flow is blad , the impell is almost Th

visible in the vector in Figure 2, the b\ade(ra\lmgedge, is technically
Unvoldasl and s relerrd o n the Jargon s trailing vortices.

d (heexns(mgverm Oelde casings are already operatingin the
e blade.

optimal range, research s initially conducted using only one impell la peller optimization
¥ complete, the new mpele s Smalated i th voute coding (gure ) t a6ess impele casing interactions. g
unexpected events occur that lead to further optimization steps, e complete. The pr P

impeller is ready than for manufacturing and measuring in the test facilty.
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Standardization takes place after the impeller has been measured in the testing facility in all practice-relevant configurations,
including one-sided bearing arrangement (overhung) or impeller between bearings and with or without a suction box.
Afterwards, the fan can be designed and manufactured in all required sizes up to around 5 meters impeller outer diameter.

The HRV 71M-1600/K was one of the first fans featuring the new blades to be measured in
Venti Oelde’s arge-scale esting faciity (Fig. 4 and ). At t best point, this fan achieves a measured tota ffciency of 50%,
which is very close to the theoretically pcss\hle maximum for large fans with a broad bandwidth. According to current state of
theart, pleximpeller designs. For example, using 30
mpellers withspatill tisted blades that are brought forward Into the impellernte,which would massively Increase costs
In addition, further problems with spatially twisted blades could occur, for example in partial-load operation, since they react
more sensitively to turbulence.

Due to this and other influencing factors, emphasis was placed on design simplicity when developing the new impeller series.
i bust d, mechanical probl t d by caking arising from

impeller use in dusty flows, can be minimized.

The for p { that the impellers
designed according to the ped process c i d offer improved running
1l ibrations. This efficiency and interval.

e 4305 i g sl g iy

The first igned ty being
measured. This means that flow-optimized impellers from Venti Oclde's M-Series are immediately available to fan operators.
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