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(54) AIR CONDITIONER

(57) The problem to be solved by the present inven-
tion is to provide an air conditioner that can be transported
without a packaging material. An engine driven heat
pump 1, which has a top blown ventilating construction
and two device chambers vertically separated (a heat
exchange chamber 10 and an equipment chamber 20),
comprises fan shrouds 30, 30 provided so as to project
from a top board 15 of the an engine driven heat pump
1 into the engine driven heat pump 1 and belt supporting
pads 40, 40 provided across each of the whole lengths
in a longitudinal direction of the periphery of the top board
15 as a reinforcing material. The fan shrouds 30, 30 are
formed by integral moulding using resin together with the
top board 15, and each of reinforcing boards 31, 31 is
fixed to and wound around each of the outer peripheral
edges around opening portions (lower end portions) of
the fan shrouds 30, 30 directed toward the inside of the
heat exchange chamber 10.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a structural
technology of an air conditioner having a top-blown ven-
tilation construction.

Related Art

[0002] Conventionally, there is well known a fan
shroud formed around a fan in an air conditioner. The
fan shroud is a guide formed so as to introduce a blown
air to one direction.
For example, as one example of the air conditioner, there
is well known a top-blown air conditioner that inhales an
ambient air from the side thereof so as to blast it out
toward a top board thereof. In such a top-blown air con-
ditioner, there is commonly used a fan shroud, which an
opening end of an air outlet of the top board is formed
so as to be projected upward, i.e., outside of the air con-
ditioner.
Meanwhile, as disclosed in JP 1998-89726, there is well
known a fan shroud, which an opening edge of an air
outlet of the top board is formed so as to be projected
inside of the air conditioner.

Disclosure of Invention

Problems to Be Solved By the Invention

[0003] When the air conditioner is transported by a
truck during the shipment from a factory or during the
delivery to a customer, it is slung into a truck box using
a belt or the like, so as to prevent it from being dropped
and fell down. In this case, the air conditioner is slung
and tightly fixed into the truck box, so as to prevent a
collapse of cargo.
In this regard, the air conditioner, which the fan shroud
thereof is formed so as to be projected outside of the air
conditioner, is provided at the upper portion thereof with
particular packaging materials made from lumber or the
like and having a concave shape corresponding to a con-
vex portion by the fan shroud, so that the top board and
the fan shroud thereof is not damaged due to the load
by the sling. The air conditioner is slung so as not to cover
the fan shroud and transported. In the air conditioner at
which the fan shroud disclosed in JP 1998-89726 is
formed so as to be projected inside of the air conditioner,
i.e., rectangular solid air conditioner having a flat upper
portion, it is transported using the packaging materials
such as styrene foam as protective materials, so as to
protect the edge, i.e., the periphery of the fan shroud from
the load due to the sling.
However, it takes a lot of time for attaching and detaching
these packaging materials.

In this regard, the problem so as to be solved by the
present invention is to provide an air conditioner that can
be transported without the packaging materials.

SUMMARY OF THE INVENTION

Means for Solving the Problem

[0004] In an air conditioner of the present invention,
which is an air conditioner having a top blown ventilating
construction, fan shrouds are provided so that they are
projected from a top board of the air conditioner therein
and wherein the top board is provided across the longi-
tudinal direction of the periphery thereof with a reinforcing
material.
Due to the above construction, the air conditioner can be
approximately constructed as an rectangular solid, and
it is provided at belt supporting portions that support belts
or the like used for fixing during the packaging therein
with belt supporting pads as a reinforcing material, so
that packaging materials are unnecessary during the de-
livery of the air conditioner. Belt supporting pads are pro-
vided as the reinforcing material, across the whole length
in a longitudinal direction of the periphery of the top board,
i.e., across the whole length in a width direction of the air
conditioner, and the fan shrouds are incorporated into
the air conditioner, so that belt supporting portions during
the packaging can be freely selected. The height of the
outdoor heat exchanger can be increased by the portions
at which the fan shrouds are projected outside of the air
conditioner, whereby heat exchange capacity of the air
conditioner can be increased, in comparison to the con-
ventional air conditioner having the same height as the
air conditioner of the present invention.
[0005] In the present invention, as the fan shrouds are
made from resin, and it is wound around an opening por-
tion therein with a reinforcing board.
Due to the above construction, as the fan shrouds are
made from resin, mass production can be efficiently per-
formed. As the fan shrouds are made from resin, rigidity
of the fan shrouds is decreased, but deformation due to
lack of the rigidity can be minimized, by reinforcing the
periphery of the fan shrouds using a reinforcing board.
Accordingly, the clearance between the fan and the fan
shroud can be minimized, so that air volume efficiency
can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 is a front view illustrating an entire construction
of an engine driven heat pump according to an em-
bodiment of the present invention.
Fig. 2 is a perspective view illustrating a construction
of a fan shroud according to an embodiment of the
present invention.
Fig. 3 is a perspective view illustrating belt supporting
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pads according to an embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Hereinafter, an engine driven heat pump 1 as
an embodiment of an air conditioner according to the
present invention will be bricfly described, with reference
to Fig. 1.
As shown in Fig. 1, the engine driven heat pump 1 is
comprised of two device chambers vertically separated.
The upper device chamber is a heat exchange chamber
10, and the lower one is an equipment chamber 20.
The heat exchange chamber 10 is a device chamber hav-
ing a construction capable of ventilating an ambient air
for exchanging heats in outdoor heat exchangers 11, 11,
the upper surface of which is covered with a top board
15. The heat exchange chamber 10 is provided with the
outdoor heat exchangers 11, 11, a radiator (not shown),
fans 12, 12 and fan electric motors 13, 13 or the like.
[0008] The outdoor heat exchangers 11, 11 are ar-
ranged at two places of the front and back surfaces of
the heat exchange chamber 10. The fans 12, 12 are dis-
posed at the upper portion of the heat exchange chamber
10, and are driven by the fan electric motors 13, 13 ar-
ranged near them. The fan electric motors 13, 13 are
provided with central axes of the fans 12, 12, and ar-
ranged inside of the heat exchange chamber 10 in the
present embodiment. The ambient air, which is inhaled
from the front and back surfaces of the heat exchange
chamber 10 by driving the fans 12, 12, passes through
the outdoor heat exchangers 11, 11 so as to exchange
heats. The ambient air is vented so as to blast out to the
top surface side of the engine driven heat pump 1 (to the
side of the top board 15). Due to the ventilation construc-
tion, the heat exchange is performed in the radiator (not
shown) as well.
In this regard, the ventilation construction, by which the
ambient air inhaled through the outdoor heat exchangers
11, 11 by driving the fans 12, 12 is blasted out to the side
of the top board 15 arranged at the top surface side of
the engine driven heat pump 1, is a construction referred
to as so-called "top blown ventilation construction", which
is heavily used in large size air conditioners.
[0009] The equipment chamber 20 is an approximately
hermetically sealed device chamber that communicates
with the outside only through a ventilating opening (not
shown), an engine intake pipe (not shown) and an engine
exhaust pipe (not shown). The equipment chamber 20
is constructed so that the periphery of the side surface
thereof is covered with an outer plate 25. The equipment
chamber 20 is arranged therein with major equipments
of the engine driven heat pump 1 such as engine system
equipments, refrigerant circuit equipments and an elec-
tric panel box (all of them are not shown). An engine 22
and associated compartments or the like are arranged
as the engine system equipment. A compressor and a
reservoir (both of them are not shown) or the like ar-

ranged as refrigerant circuit equipment.
As described above, the engine driven heat pump 1 as
one example of the air conditioner according to the
present invention are provided therein with the heat ex-
change chamber 10 and the device chamber 20, and
includes the top blown ventilating construction that blasts
out the ambient air inhaled in the heat exchange chamber
10 upward.
[0010] Hereinafter, a fan shroud 30 as one example of
the fan shroud according to the present invention will be
described in detail, with reference to Fig. 2.
Incidentally, in Fig. 2, to explain clearly, each one of one
or more (two in the present embodiment) fans 12, 12 and
fan electric motors 13, 13 as well as the fan shrouds 30,
30 provided corresponding to them or the like is illustrat-
ed. The outer plate 25, the fan electric motor mounting
member, aftermentioned belt supporting pad 40 or the
like are omitted.
[0011] As shown in Fig. 2, the fan shroud 30 is an ap-
proximately cylindrical ventilating guide disposed around
the fan 12, so as to introduce the ventilation by the fan
12 to one direction. As mentioned above, the ventilation
in the heat exchange chamber 10 of the present embod-
iment is constructed so that it passes from the side of the
fan electric motor 13 through the inside of the fan shroud
30 to the outside of the engine driven heat pump 1, by
driving the fan 12 (see Fig. 2).
[0012] The fan shroud 30 of the present embodiment
is provided so as to project from the inner surface (the
lower surface) of the top board 15 into the engine driven
heat pump 1 (more strictly, into the heat exchange cham-
ber 10).
The fan shroud 30 of the present embodiment is formed
by an integral moulding (for example, an injection mould-
ing or the like) using resin having sufficient thermal re-
sistance such as epoxy resin, synthetic resin, together
with the top board 15. In the fan shroud 30, a reinforcing
board 31 is wound around the outer peripheral edge an
opening portion, at the inner end portion of the engine
driven heat pump 1 (at the upstream side of the ventilating
construction). The reinforcing board 31 is one embodi-
ment of a reinforcing board according to the present in-
vention, and is made from a metal having high rigidity.
The reinforcing board 31 has ring geometry with thin
board thickness, and is attached to the outer peripheral
portion of the lower end of the fan shroud 30 at a sufficient
intensity.
In this regard, the height of the reinforcing board 31 is
significantly lower than that of the fan shroud 30, and it
is not especially limited in the present embodiment.
[0013] As seen from the above, the fan shroud 30 as
one embodiment of the fan shroud according to the
present invention is an approximately cylindrically-struc-
tured member, and is provided so as to project from the
inner surface (the lower surface) of the top board 15 into
the engine driven heat pump 1 (more strictly, into the
heat exchange chamber 10). The fan shroud 30 is formed
by the integral moulding using resin, and is made from
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the metal having high rigidity at the outer periphery of the
opening portion (the lower end) thereof. The fan shroud
30 is wound by the reinforcing board 31 having ring ge-
ometry with thin board thickness in a circumferential di-
rection.
Thus, the fan shroud 30 having complicated shapes is
made from resin by the integral moulding, so that it can
be efficiently produced in large quantities.
In the present embodiment, the reinforcing board 31 is
disposed at the periphery of the lower end of the fan
shroud 30, i.e., at the upstream side of the ventilating
construction of the engine driven heat pump 1, thereby
being able to improve the rigidity of the fan shroud 30
made from resin.
[0014] Herein, it is generally known that as a clearance
between the fan shroud 30 and the fan 12 is smaller, air
volume efficiency is better. However, there is a high pos-
sibility that the fan shroud 30 interferes with the fan 12,
even due to the minimal deformity of the fan shroud 30,
as the clearance is smaller.
Therefore, as described above, the reinforcing board 31
is attached to the end portion of the fan shroud 30 in the
heat exchange chamber 10, i.e., to the periphery of the
opening portion thereof, whereby the rigidity of the fan
shroud 30 can be enhanced so as to restrain the defor-
mation such as the stress deformation and heat defor-
mation. In other words, even when the fan shroud 30
made from resin is utilized, the clearance between the
fan shroud 30 and the fan 12 can be practicably minified,
thereby being able to improve the air volume efficiency.
[0015] In comparison to the conventional engine driv-
en heat pump 1 in which the fan shrouds 30, 30 are pro-
jected outside of the heat exchange chamber 10, the
height of the heat exchange chamber 10 can be in-
creased by the projected portions of the fan shrouds 30,
30. Briefly, heat exchange capacity can be increased, by
heightening the heat exchangers 11, 11. Alternatively, if
the heat exchange capacity is equivalent to those of the
heat exchangers 11, 11 in which the fan shrouds 30, 30
are projected outside of the engine driven heat pump 1,
the overall heights of the engine driven heat pump 1 can
be lowered by the projected portions of the fan shrouds
30, 30.
[0016] Hereinafter, belt supporting pads as one em-
bodiment of the reinforcing material according to the
present invention will be descried in detail with reference
to Fig. 3.
As shown in Fig. 3, the belt supporting pads 40, 40 are
disposed across the whole length in a longitudinal direc-
tion of the periphery of the top board 15 in the heat ex-
change chamber 10. In other words, each of two belt
supporting pads is disposed at each of the upper portions
of the front and back surfaces in one engine driven heat
pump1. The belt supporting pad 40 is formed of the ma-
terial having rigidity without the deformation and distor-
tion even due to some load. For example, the belt sup-
porting pads 40, 40 of the present embodiment are
formed of stainless steel having board thickness larger

than the outer plate 25 or a frame 21.
The belt supporting pads 40, 40 are constructed so as
to project outward of the top board 15, (upward in the
drawing) in the longitudinal direction of the engine driven
heat pump 1 (in this regard, except the outer plates 25
on both ends). In other words, the upper surfaces of belt
supporting pads 40, 40 become the upmost surface, in
the longitudinal direction of the engine driven heat pump
1. Incidentally, the belt supporting pads 40, 40 are fixed
to the outer plate 25 and/or the frame 21 at a sufficient
intensity by fastening material such as a bolt (not shown).
[0017] Due to the above construction, when the engine
driven heat pump 1 is slung, the belt supporting pads 40,
40 can receive the belts 45 (see Fig. 3).
As shown in Fig. 3, in general, the engine driven heat
pump 1 is tightly fixed to the truck box by the sling using
the belts 45, 45 or the like, so as to prevent the collapse
of cargo. The belt supporting pads 40, 40 can receive
the load due to the sing using the belts 45, 45 in this case.
[0018] In other words, the engine driven heat pump 1
can be slung, without using particular packaging materi-
als such as the polystyrene foam conventionally used for
the sling as the protective materials. Consequently, work-
ing process during the delivery can be reduced.
The belt supporting pads 40, 40 are provided as the re-
inforcing material, across the whole length in a longitu-
dinal direction of the periphery of the top board 15, i.e.,
across the whole length in a width direction of the engine
driven heat pump 1, and the fan shrouds 30, 30 are in-
corporated into the air conditioner, so that belt supporting
portions during the packaging can be freely selected.

[Industrial applicability]

[0019] The air conditioner according to the present in-
vention is applicable in the air conditioner having the top
blown ventilating construction.

Claims

1. An air conditioner having a top-blown ventilation con-
struction, wherein fan shrouds are provided so that
they are projected from a top board of the air condi-
tioner therein and wherein the top board is provided
across the longitudinal direction of the periphery
thereof with a reinforcing material.

2. The air conditioner as set forth in claim 1, wherein
the fan shrouds are made from resin and wherein
the reinforcing board is provided at the periphery of
an opening portion in the air conditioner.
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