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(57) Abréegée/Abstract:

The invention relates to a turboprop engine having an inlet opening provided in the engine cage for cooling air for the cage interior
and for an air/liquid heat exchanger arranged In this interior, having a cooling air delivery device as well as having an air guiding
duct which accommodates the liguid/air heat exchanger and carries away the heat exchanger exhaust air. Such a turboprop
engine Is known from U.S. Patent Document US-A-2,593,541. In this case, the air flow provided for an air oll cooler arrives directly
from an inlet opening in the engine cage at the air oll cooler. The oll cooler exhaust air Is carried away by way of the turbine exhaust
alr duct, the corresponding introduction device of the cooling air flow into the turbine exhaust air duct being constructed in the form
of an ejector so that a cooling air delivery device Is provided In the shape of this ejector. Such a cooling air delivery device Is useful
for those operations of the turboprop engine in which an aircraft equipped with this engine rolls along on the ground, particularly If a

rolling along in the reverse direction takes place.
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PCT/EP96/02634 | April 3, 1997
TURBOPROP ENGINE HAVING AN AIR OIL COOLER

The invention relates to a turboprop engine having an
inlet opening provided in the engine cage for cooling air
for the cage interior and for an air/liquid heat exchanger
arranged in this interior, having a cooling air delivery
device as well as having an air guiding duct which
accommodates the liquid/air heat exchanger and carries away
the heat exchanger exhaust air.

Such a turboprop engine is known from U.S. Patent
Document US-A-2,593,541. In this case, the air flow
provided for an air oil cooler arrives directly from an
inlet opening in the engine cage at the air oil coolerxr. The
o0il cooler exhaust air is carried away by way of the turbine
exhaust air duct, the corresponding introduction device of
the cooling air flow into the turbine exhaust air duct being
constructed in the form of an ejector so that a cooling air
delivery device is provided in the shape of this ejector.
Such a cooling air delivery device is useful for those
operations of the turboprop engine in which an aircraft
equipped with this engine rolls along on the ground,

particularly if a rolling along in the reverse direction
takes place.
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Another turboprop engine having a liquid-air heat
exchanger, particularly an air oil cooler, is illustrated in
European Patent Document EP 0 514 119 Al. Here, the air oil
cooler is arranged in the area of the inlet opening so that
the cooling of the cage interior takes place by means of the
oil cooler exhaust air flow. In this case, the oil cooler
exhaust air flows around the assemblies to be cooled which
are. arranged in the engine cage and is then also carried off
by way of the turbine exhaust air duct, again the
corresponding introduction device of the cooling air flow
into the turbine exhaust air duct being constructed in the
shape of an ejector.

At high exterior temperatures, for example, the oil
cooler exhaust air flow can assume such high temperatures
that the assemblies arranged in the engine cage which are
acted upon by this air flow may be damaged.

Tt is an object of the invention to indicate measures
by which an assembly arranged in the engine cage can be
reliably cooled and in the process a sufficiently intensive
air flow is guided through the liquid/air heat exchanger.

The achieving of this object is characterized in that
the cooling air inlet opening is adjoined by an air guiding
duct which is directed to at least one assembly to be
cooled, and in that the cooling air delivery device 1is
constructed as a fan which is disposed in front of the heat
exchanger and is arranged in the air guiding duct.

Advantageous developments and further developments are the
content of the subclaims.

In that the heat exchanger oxr oil cooler is arranged
away from the inlet opening and a cooling air delivery
device is provided which is constructed as a fan, the
cooling air flow arriving through the inlet opening in the

cage interior can first optimally act upon the assemblies to

be cooled and will only then arrive on the o0il cooler. From
this oil cooler,
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this then heated air flow is carried away as the oil cooler
exhaust air flow in a targeted manner, specifically by way

of an air guiding duct so that any heating of the cage

interior by the oil coolexr exhaust air is virtually
excluded.

In order to, in the process, guide the cooling air
flow, which arrives in the engine cage by way of the inlet
opening and which, because of the fan, is definitely of a
sufficient intensity, in a targeted manner to the assemblies
to be cooled, the air inlet opening is adjoined by an
appropriately designed air guiding duct. In this ailir
guiding duct or generally at the cooling air inlet opening,
a separating device for water and/or particles, which may
damage the cage interior, may also be provided.

The cooling air delivery device constructed as a fan
can be driven by an electric motor, which has the advantage
that, in a simple manner, only at a few operating points,
specifically when a separate cooling air delivery 1is
required at all, the required fan power must be provided.
Since, however, a corresponding electric motor also results
in an increased weight, the fan can also be driven
mechanically by way of the so-called gear box, that is, by
way of the transmission arrangement for the auxiliary unit
drive of the flight gas turbine known to the person skilled
in the art. Here, it is recommended to arrange a shifting
coupling between the fan as well as the corresponding gear
box output shaft in order to again only have to drive the
fan if the delivery of a cooling air flow is required.

The invention will be explained in detail by means of
three preferred embodiments which are shown only in
principle. 5

In all figures, which always are simplified
longitudinal sectional views of a turboprop engine,

identical structural elements have the gsame reference
numbers.

AMENDED PAGHk



CA 02226441 1998-01-07

4

Thus, a gas turbine arranged in the engine cage 1 has
the reference number 2. By way of a transmission 3, this
gas turbine 2 drives a propeller 4. Since a relatively high
power is transmitted in the transmission 3, a cooling of the
transmission oil is required. For this purpose, an oil
cooler 5 is arranged in the cage interior 6.

The oil cooler 5 or generally the air/fluid heat
exchanger 5 receives the required cooling air by way of a
cooling air inlet opening 7 which is provided in the engine
cage 1 and can be optimally constructed under fluidic
aspects, for example, as illustrated in the shape of a guide
blade which partially siphons off the air flow arriving on
it. This inlet opening 7 is adjoined by an air guiding duct
8 by way of which the siphoned-off cooling air flow 1is
supplied to the assemblies to be cooled which are arranged

in the engine cage 1 and are not shown in detail and
generally have the reference number 9.

After the cooling air flow has swept over the
assemblies 9, it arrives at the oil cooler 5 and from it, as
an exhaust air flow - as illustrated by arrows - by way otf
an air guiding duct 10 reaches the environment. In this
case, the described guiding of the cooling air flow 1is
provided by a cooling air delivery device which in general
has the reference number 11 and which is assigned to the air

guiding duct 10 which - in the widest sense - accommodates
the oil cooler 5.

In the embodiments according to Figures 1, 2, the fan
or the cooling air delivery device 11 is driven by means of
a shifting coupling, which is not shown, by the gear box 13
assigned to the gas turbine 2 and arranged in the cage

interior 6, specifically by way of an output shaft of the
gear box 13.

=

In the embodiment according to Figure 3, the fan oxr the

cooling air delivery device 11 1s driven by way of an
electric motor 14.

AMENDED PAGE




CA 02226441 1998-01-07

5

In the embodiments according to Figures 1, 3, the air
guiding duct 10 carrying away the heat exchanger exhaust air
leads into the turbine exhaust air duct 12, while in the
embodiment according to Figure 2, the air guiding duct 10
for the o0il cooler exhaust air leads directly into the
environment so that no undesirable influencing of the flow

conditions takes place here in the turbine exhaust air duct
12.

All embodiments have in common that the cooling air
flow arriving in the cage interior 6 by way of the inlet
opening 7 is first guided over the assemblies 9 to be cooled
and will only then reach the o0il cooler 5 arranged away from
the inlet opening 7. From this oil coolexr 5, the air flow,
as oil cooler exhaust air, is then in all embodiments
carried off by way of the air guiding duct 10 into the
environment without any noticeable heating of the cage
interior 6 taking place. In this case, the cooling air flow
is always delivered by a delivery device 11 assigned to the
air guiding duct 10. Naturally, a plurality of details,
particularly of a constructive type, may be designed to

deviate from the illustrated embodiments without leaving the
content of the claims.
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CLAIMS:

1. A turboprop engine having an 1inlet opening provided in
an engine cage for cooling air for an interior of the cage
and for an air/ligquid heat exchanger arranged 1in said
interior, having a cooling air delivery device and an air
guiding duct which accommodates the liguid/air heat
exchanger and which carries away a heat exchanger exhaust
alir,

whereln 1inlet opening 1s adjoined by an air guiding
duct which 1s directed to at least the engine cage to be

cooled, and 1in that the cooling alr delivery device 18

constructed as a fan which 1s disposed in front of the heat

exchanger and 1s arranged 1n the air guiding duct.

2. The turboprop engine according to Claim 1, wherein the

fan 1s driven by means selected 1n the prop group consisting

of one of: 1) an electric motor and i1ii) a shifting coupling

by a transmilssion arrangement for an auxiliary unit drive.

3. The turboprop engine according to one of claims 1 and
2, wherein a separating device for at least one of: 1) water
and 11) particles 1s provided at the inlet opening of the

engine cage.



CA 02226441 1998-01-07

/]/'Z.










	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - abstract drawing

