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Design range and fan type

Venti HRV fans are used tc handle air,
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gases and vapours with and without
solids. The standard sizes, with im-
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peller diameters up to 1600 mm, cover
the design range shown in the table
above. With more than ten different

5000

types and a similar number of const-
ruction sizes per type, a fan of suitable
size and speed and with the best pos-
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sible efficiency can be found for every
operating point.

Type designation
HRV 56-710 / RG
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——
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L Arrangement

AG = v-belt drive,
motor on baseframe.

Construction size

(710 mm dia. inlat)

Type 56
High efficiency centrifugal fan
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The type designation of a HRV fan,
selected for a certain operating point,
is determined by the type, the con-
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struction size (corresponding to the
inlet diameter of the fan) and the
arrangement,
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Direction of rotation and
discharge angle

Direction of rotation and discharge
angle of HRV fans are determined with
view onto the drive side.

The letters GR denote clockwise rota-
tion and the relevant standard angles
of discharge are: GR 90 to GR 360
(see sketch below).

Intermediate angles of discharge are
available as special constructions.

GL denotes anti-clockwise rotation
with the angles of discharge GL 90 to
GL 360.

Fig. 1: Arrangement M

GR360
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Fans with direct drive

The simplest fan design is arangement
M, with overhung impeller on the mo-
tor shaft. The motor is fixed onto a
motor support, which is welded to the
fan volute casing (see sketch below
and fig. 1). In this case the fan rotating
speed and motor rotating speed are
indentical.

The use of arrangement M is limited
by the motor size and the temperature
of the media handled (lower than 60°
Q).

Fig. 2: Arrangement K
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More widely applicable are HRV fans
with arrangement K. In this case the
fans are directly driven by a flexible
coupling (see sketch below and fig. 2).

This is an arrangement with overhung
impeller on a drive shaft (rotor) running
in roller bearings. Rotor bearing and
drive motor are mounted on a com-
mon bearing/motor support.

Arrangement M

Arrangement K



High-efficiency centrifugal fans: reliable, eco

Arrangement K, as a result of the
decoupling of rotor and motor, can
not only be used for higher tempera-
tures, but is also not so sensitive to
potential unbalance forces. In double-
inlet HRV fans the impeller is mounted
between the bearings.

Fans with belt drive

If the design rotating speed of the
HRYV fan differs from the synchronous
rotating speed of the motor, belt drive
can be used as an adjustable drive
method.

The belt pulleys are mounted on the

Fig 3: Arrangement B

free shaft end of the rotor and on the
motor shaft end. Simply by replacing
the belt pulleys, the fan speed can be
altered.

With arrangement R, the drive motor is
located on the inclined side of the
widened motor support (see sketch be-
low and fig. 3). This compact arrange-
ment is suitable for motors up to 45 kW
and for gas temperatures up to 80° C
with non-insulated casings. Larger
motors above 45 kW are mounted
separately from the fan on the com-
mon base frame. This arrangement
RG is necessary for larger motors and

Fig 4: Arrangement RG

when higher media temperatures are
being handled.

Fan design

Standard HRV fans are compact and
robust and made in stiffened welded
construction. All construction elements,
including the bearings, are amply di-
mensioned and ensure smooth opera-
tion, high availability and long life, even
under arduous continuous operating
conditions.

All rotating parts are of course fitted
with an easily removed guard, The

Arrangement R

Arrangement RG
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motors of belt driven fans are mounted  fan can be tailor-made to suit the con-
on standardised slide rails to simplify  ditions specific to the custemer and to

re-tightening. the factory processes. The HRV fan
type with relatively large inlet and dis-
The impeller charge blade angles is suitable for

gases with a heavy dust load. They
The standard HRV fan is characterised  are therefore used for pneumatic trans-
by the impeller having parallel back- port because of their energy saving
plate and shroud and backward curved  and economical operation (see page
blades. The aerodynamically excellent  11).
inlet configuration ensures that gases
pass the impeller in a laminar flow and
with no loss of energy and guarantees
a high efficiency.

By varying the impeller geometry the

Fig 5: HRV impelier with hard-facing



From the standard HRYV version to the high-t
technical refinements

The process gas fan, with impeller
located between bearings, developed
from a standard HRV fan for dual drive,
i.e. alternatively drive through steam
turbine or high-voltage motor, demon-
strates the adaptability of HRV fans
and how flexibly resourceful engineers
can respond to customers' require-
ments (fig. 8).

Construction of the fan inlet with an in-
let box and air volume control by
means of an inlet vane control with
pneumatic actuator are aimost stan-
dard features.

But the arrangement of the steam tur-
bine with speed control (fig. 6), coup-
led to an oil-cooled helical gear box,
de-clutched through an overriding
clutch arranged between couplings
requires expertise and know-how.

Fig. 6: Single-stage back-pressure steam turbine with speed regulator

Fig. 8: Process gas fan for drive through steam turbine or high-voltage motor
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The same applies to the connection
of the high-voltage motor to the drive
shaft through disc clutch, overriding
clutch and pneumatically operated
drum brake (fig. 7).




Solutions to every customer’s problem -
based on successful HRV standard types

Special features

The variations in design of high-effi-
ciency centrifugal fans are as numerous
as the variety of applications in almost
all branches of industry.

It starts with the material, which, de-
pending on the requirement, must be
particularly strong and tough, resistant
to corrosion or acid, wear- or heat-re-
sistant. It may be necessary to provide
a lining with sintered hardmetals (fig. 5)
as a particular wear-protection, hard-
sing or a ceramic lining against
abrasion.

Fig. ©:
Rubber-coated shaped inlet and
impeller.

Fig. 10:

Rubberized HRV fan to handle acidic
gases, ready to receive a heat
insulation.

Fig. 11:

Sealing of the shaft passage through
casing with labyrinth seal with barrier
gas and grease supply connection.

Vapours demand fans made from
stainless steel or in hot galvanized
construction; clogging dusts reguire
enamelled or chromium-plated fans.
A rubber lining protects casing parts
against aggressive and acidic gases
(figs. 9, 10).

If the tip speed is not too high, then it
may be advisable to rubberize the im-
peller, rather than using high-quality
steel alloys.

When the demand is for a gas-tight
construction, the shaft passage
through the casing must be particu

larly sealed, for example, labyrinth
seals with barrier gas and/or gr 3
chamber barriers {fig. 11}; for pressure-
resistant constructions water-cooled,
enclosed motors are necessary

(fig. 13).

The list of the special constructions
and "extras" can be extended inc
finitely. It is after all the application
which determines what is important,
correct and necessary.




Accessories
for HRV fans

Vibration dampers

Dynamic forces produced during the
operation of fans, can be considerably
reduced by using vibration dampers.
Transmission of vibrations from fan to
supporting structure, for example, is
greatly extenuated.

Flexible joints

Flexible joints act as a barrier between
fans and ducting systems. The choice
of material for the flexible joint depends
on the type of gas being handled.
When high demands are made, steel

flexible joints have proved particularly
successful (fig. 15, 16).

Regulating devices

The continuously closing throttle
valve is the simplest type of regulating
cdevice, but also the one which causes
the greatest loss of efficiency.

The inlet vane control is the regula-
ling device which is most often used
to alter the air flow of the HRV fans.
The efficiency loss is considerably
lower than that of throttle valves
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Monitoring systems

Bearing temperature monitoring,
vibration monitoring and bearing state
monitoring are among the extras
available for the control of a HRV fan.

Fig. 12

Fig. 13

Fig. 12:

Pressure-shock-resistant HRV process
gas fan with split casing, with inlet vane
control, controlled by a pneumatic
actuator.

Fig. 13:

Pressure-resistant, gas-tight HRV fan
to handle hydrogen, with enclosed,
watercooled motor.

Fig. 14:

High-efficiency centrifugal fan, arrange-
ment K, with inlet vane control and
electric actuator.



HRYV fans in series

y

ZHRV fans

In order to obtain a higher differential
pressure HRV fans can be arranged in
series, connected by a short duct. This
quasi two-stage fan combination is
known as a ZHRV. The arrangements
of the ZHRV fans correspond to those
of the standard HRV fans. The direc-
tion of rotation and discharge angle
are also determined with view ontc
the drive side, as for standard HRV
fans. The design of the fans must be
very carefully matched

Fig. 15:

ZHRV process gas fan, type 28, in
corrosion-resistant material for opera-
ting temperatures up to 350° C. Steel
flexible jeint in the connecting duct to
compensate for temperature expan-
sion.

Fig. 16:
Belt driven ZHRVS hot gas fans, type
45, to handle dust-laden gases. Maxi-
mum temperature 650° C. With and

without heat insulation.




Handling air-borne
solids with HRVS fans

The classical "chips-transporting
fan" with an impeller without shroud
and a correspondingly low efficien-
cy, has been replaced to a large
extent by the high-efficiency centri-
fugal fan.

High-speed woodworking machines
have cut the long, spiral wood
shavings to fine splinters and tiny
wood chips, which no longer clog
up the impeller inlet or are deposi- |
ted on the front edge of the blades.

With the HRVS impeller with shroud

designed for handling dustladen air
and air containing small wood
chips, the efficiency can be raised

to "high-efficiency" level, even
when handling air-borne solids.

Energy saving, reduction of costs,
economy, reliability and high avail-
ability: object and demand of every
modern factory management, are
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fully provided by the Venti high-effi-
ciency centrifugal fan.

Fig. 17:

HRVS exhaust fan before a sleeve
filter. Material removal from the
filter, transfer to the silo and con-
tainer are also all done by a HRVS
fan.
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