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[57] ABSTRACT 

A vertically situated head exchanger is mounted exter­
nally of a building and insulated relative to the ambient 
air. Fan units are situated within the building preferably 
between adjacent joists and in the basement and in 
alignment with the connections to the heat exchanger. 
One fan unit draws fresh air from outside the building, 
through the heat exchanger and into the building. An­
other fan unit draws exhaust air from the building and 
passes this through the heat exchanger thus giving up 
heat to the cool incoming air and is then exhausted 
externally of the building. A controlled duct may draw 
warm air from the building and pass it through the heat 
exchanger to defrost same when necessary. 

7 Claims, 6 Drawing Sheets 
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HEAT RECOVERY SYSTEM 

This invention relates to new and useful improve­
ments in heat recovery systems, and although designed 5 
primarily for use within resident-type houses, neverthe­
less it will be appreciated that it can readily be adapted 
for use in other buildings, commercial or otherwise. 

Present heat recovery units are situated entirely 
within a building such as a residence with ducting ex- 10 
tending from the unit to externally of the building firstly 

cabinet containing the heat exchange units externally of 
the house should be insulated. 

Another advantage of the invention is to provide a 
device of the character herewithin described which is 
simple in construction, economical in manufacture, and 
otherwise well suited to the purpose of which it is de-
signed. 

With the foregoing in view, and other advantages as 
will become apparent to those skilled in the art to which 
this invention relates as this specification proceeds, the 
invention is herein described by reference to the accom-
panying drawings forming a part hereof, which includes 
a description of the best mode known to the application 
and of the preferred typical embodiment of the princi-

to draw in fresh outside air and secondly to exhaust 
stale air from which the majority of heat has been ex­
tracted and transferred to the incoming fresh air via a 
heat exchanger unit. 15 pies of the present invention, in which: 

Such units normally consist of a casing or cabinet 
containing the heat exchanging unit or units, necessary 
filtration means and a fan unit for each of the two air 
paths, namely, the fresh air intake path and the exhaust 
air discharge path so that it will be appreciated that 20 
such units are relatively large and are awkward to in­
stall particularly if the house or residence is not pro­
vided with a basement. Even with a basement, the units 
take up considerable room and in most instances, rela­
tively long lengths of insulated ducting are required 25 
between the unit and external air of the building. 

The present invention overcomes many of the disad­
vantages inherent with such installations by providing 
an externally situated heat exchange unit connected by 
two ducts to a fan unit, one for the incoming air and one 30 
for the outgoing air. These ducts do not need to be 
insulated and preferably may be situated within the 
ceiling joists of a basement as may be the two fan units. 
The supply fan unit may then be connected relatively 
simply to the air circulating means such as a furnace. 35 

Iri accordance ·with the invention there is provided a 
heat recovery system comprising in combination a ver­
tically situated heat exchanger module mounted exter­
nally of a building and including a cabinet insulated 
relative to the external ambient air and having at least 40 
one vertically situated heat exchanger element therein, 
said element having a fresh air path and an exhaust air 
path at right angles to said fresh air path with heat 
exchanging walls therebetween, said fresh air path in­
cluding a fresh air intake side operatively connected to 45 
the ambient air externally of the building and a fresh air 
discharge side operatively connecting within the build­
ing, said exhaust air path having an exhaust air intake 
side operatively connected within the building and an 
exhaust air discharge side operatively connected with 50 
the ambient air externally of the building, air filters for 
each said path and fan means situated within the build­
ing. each· operatively connected one to said fresh air 
path and the other to said exhaust air path. 

The system is designed so that the cabinet containing 55 
the heat exchange units is readily situated on a conve­
nient outside wall of a house or, preferably, partially 
inserted between two of the vertical studs of the wall 
during house construction. This means that the exterior 
of the cabinet can be matched to the exterior finish of 60 
the house whether it be siding, stucco or the like. 

Another advantage of the invention is that the heat 
exchange units are preferably cubicle and are situated so 
that both the supply air pathway and the exhaust air 
pathways slope downwardly so that they are self-drain- 65 
ing thus reducing the danger of freeze-up particularly 
when used in relatively cold climates. Under these cir­
cumstances of course if will be appreciated that the 

DESCRIPTION OF THE ORA WINGS 

FIG. lA is a fragmentary isometric view showing the 
cabinet in its preferred mounting location partially be­
tween a pair of vertical studs. 

FIG. 1B is a view similar to FIG. lA but showing the 
cabinet mounted against the outer surface of the wall of 
a house. 

FIG. 2A is a partially schematic isometric view of the 
cabinet with the door in the open position. 

FIG. 2B is a view from the inside of the house once 
again with the door in the open position. 

FIG. 2C is a schematic view showing the operation of 
the heat exchanger. 

FfG. 3 is a schematic partially broken away view 
showing the preferred method of installation of the 
system. 

FIG. 4 is a partially schematic side view of the heat 
exchanger showing the exhaust side thereof. 

FIG. 5 is a view similar to FIG. 4 but showing the 
supply duct side. 

FIG. 6 is a partially broken away isometric view of 
the cabinet showing the defrost assembly. 

In the drawings like characters of reference indicate 
corresponding parts in the different figures. 

DETAILED DESCRIPTION 

Proceeding therefore to describe the invention in 
detail, reference should first be made to FIG. 2C which 
shows schematically the preferred construction of the 
heat exchanger unit collectively designated 10. 

This is shown in detail in U.S. Pat. No. 4,512,392, 
dated Apr. 23, 1985 and which is incorporated by refer­
ence. 

Briefly, it is cubicle in configuration and is mounted 
so that the two comers 11 are situated vertically one 
above the other and the other two corners 12 are situ­
ated horizontally. One rectangular side 13 acts as the 
fresh air intake of a fresh air path travelling in the direc­
tion of arrows 14 and discharging at the opposite side 
indicated by reference character 15 which is the fresh 
air discharge side. 

The lowermost left hand rectangular side 16 is the 
exhaust air intake for the exhaust air path indicated by 
arrows 17 and this extends to the opposite rectangular 
side 18 which is the exhaust air discharge side so that 
the two paths 14 and 17 travel at right angles to one 
another and independently of one another but pass com­
mon walls so that a heat exchange action takes place 
with the wall exhaust air from the interior of the build­
ing giving up heat to the fresh cooler air coming from 
externally of the building. The heat exchanger units 10 
are situated within a cabinet collectively designated 19 
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and which is situated externally ·of the building as 
shown schematically in FIGS. IA and lB. This cabinet 
is preferably recessed between a pair of adjacent verti­
cal studs 20 forming the frame for the outer wall 21 
which may be finished with siding 22 or the like and 
includes insulation 23 between adjacent studs 20. 

Alternatively, it may be face mounted to the wall 21 
as shown in FIG. lB. 

It is preferably mounted adjacent the basement ceil­
ing 24 (see FIG. 3) defined by spaced and parallel first 10 
floor joists 25 all of which is conventional. 

The cabinet 19 includes a substantially vertically 
inner wall 26, a substantially vertical outer wall 27 and 
vertical side walls 28 extending therebetween with the 
outer wall 27 taking the form of a door hinged to the 15 

outer edge 29 of one of the side walls 28 as shown in 
FIGS. 2A and B. The cabinet is preferably insulated as 
shown schematically by reference character 29 and 
contains the aforementioned heat exchange unit 10. 
Although two such units are shown in the drawings, 20 

nevertheless it will be appreciated that a single unit 10 
may be provided if desired. 

However, in the present embodiment, two units are 
provided one above the other with the corners 12 in 

25 contact with the inside of the inner walls 28 to isolate 
the paths 14 and 17 on from the other. 

The casing is completed by an upper wall 30 and a 
lower wall 31 as illustrated. 

4 
It will be noted that FIG. 2C illustrates the path of 

the air flow of the uppermost heat exchanger 10 and 
that these paths are reversed for the lowermost heat 
exchanger. 

In both cases, however, the paths are situated diago­
nally approximately 45° from the vertical of the cabinet 
and of the units so that they are self draining and any 
moisture including moisture caused by defrosting as 
will hereinafter be described, drains downwardly to the 
corresponding drain pans shown in FIGS. 4 and 5. FIG. 
4 shows a drain pan 48 collecting moisture from the 
exhaust paths of the cores from whence it may drain 
through a drain hose 49 into the exhaust duct 42 be­
tween the joists and then through the duct to a conve­
nient drainage disposal means. 

In FIG. 5, the drain pan is illustrated by reference 
character 50 and receives the moisture from the air 
intake paths and disposes of same through a drain hose 
51 extending through the lower wall of the fresh air 
supply duct 37 to the same disposal area as drain hose 
49. The supply duct or fresh air duct 37 also carries 24 
volt wiring 52 from a control box 53 and this extends 
upwardly alongside the heat exchangers to a defrost 
assembly shown in FIG. 6 and collectively designated 
54. 

It controls an electric motor shown schematically at 
55 via a temperature sensor 56 and also controls a 
damper blade 57 which closes off the outside fresh air 
intake collar 33 during the defrost cycle. 

When this damper 57 is in the closed position, the 
motor 55 operates and draws relatively warm air 
through a collar 58 in the rear wall 26 of the cabinet and 
which of course is communicating with the relatively 
warm air from the interior of the building. This ·is circu-

Spanning the fresh air intake side 13 of the uppermost 30 
heat exchanger, is a primary supply filter 32 and the 
area above this filter communicates exteriorally of the 
building through a fresh air intake duct 33 formed 
through one vertical wall 29 adjacent the upper side 
thereof. 

A secondary fresh air supply filter 34 extends be­
tween the junction of the two vertical corners 11 of the 
upper and lower heat exchange units 10, and the other 
side wall 28 as shown schematically in FIG. 2A. The 
fresh air discharge side 15 of the uppermost heat ex- 40 
changer communicates fire filter 34 with the air intake 
side 13 of the lowermost heat exchanger · 10 and then 
discharges into the area 35 from the discharged side 12 

35 lated through the fresh air paths of the heat exchangers 
thus defrosting same and the control box controls the 
cycle of the defrost sequence so long as the outside 
ambient air temperature is below freezing. Any mois-

of the lowermost heat exchanger. It then passes through 
a collar 36 in the rear wall 26 of the cabinet adjacent one 45 
lower comer thereof as shown in FIG. 2B and connects 
to a duct 37 shown in FIG. 3 and preferably situated 
between adjacent joists 25, to a fresh air supply, fan 
assembly 38 also situated between adjacent joists. It 
may then be connected by ducting 39 to the air circula- 50 
tion system (not illustrated) of the house or residence. 

An exhaust fan assembly 40 is situated between adja­
cent joists 25 preferably in side by side relationship with 
the supply fan assembly 38. It connects to the exhaust 
side of the air circulation assembly via duct 41 and 55 
discharges through duct 42, into a collar 43 which in 
tum extends through the rear wall 26 of the cabinet 19 
adjacent the opposite corner to the collar 36. 

This enters the cabinet in the area 44 and passes up­
wardly through an exhaust filter 45 and into the exhaust 60 
intake side 16 passing through the exhaust path of the 
lowermost heat exchange unit 10 into the area 46 and 
thence into the intake side 16 of the uppermost heat 
exchanger unit to be discharged through the exhaust air 
discharge side 18 and thence externally of the building 65 
through a duct 47 situated in the side wall 28 of the 
cabinet adjacent the upper end thereof as clearly shown 
schematically in FIGS. 2A and 2B. 

ture caused by the defrosting is of course picked up by 
the drain trays or pans 48 and 50. 

It will therefore be seen that the insulation and con­
struction of the heat recovery unit is relatively simple 
and straight forward and eliminates many of the prob­
lems commonly existing with present constructions. 
These include the elimination of relatively lengthly 
insulated ducts, the provision of the cabinet containing 
the heat exchange units exteriorally of the building 
rather than interiorally thereof and relatively straight­
forward ductwork. 

The fan assemblies 38 and 40 are also wired to the 
control box which can be situated conveniently and 
controlled by remote controls in a conventional man­
ner. 

Because of the configuration of the system and the 
flexibility of the positioning of the various components, 
several options become apparent. For example, an ex­
tensive filter system can be added to the incoming air 
stream and the supply fan assembly 38 specifications can 
be changed to accommodate the static resistance of the 
filters. The size of the fan assemblies is not restricted 
and the controls can be changed to accommodate many 
different configurations. It is preferable that the control 
box consist of an easily programmable computer type 
control readily available. 

Since various modifications can be made in my inven­
tion as hereinabove described, and many apparently 
widely different embodiments of same made within the 
spirit and scope of the claims without departing from 
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such spirit and scope, it is intended that all matter con­
tained in the accompanying specification shall be inter­
preted as illustrative only and not in a limiting sense. 

What is claimed: 
1. A heat recovery system comprising in combination 

a vertically situated heat exchanger module mounted 
externally of a building and including a cabinet insu­
lated relative to the external ambient air and having at 
least one vertically situated heat exchanger element 
therein, said element comprising air path means defining 10 
a fresh air path and an exhaust air path at right angles to 
said fresh air path, said air path means including heat 
exchanging walls between the fresh air path and the 
exhaust air path, said fresh air path including a fresh air 
intake side operatively connected to the ambient air 15 
externally of the building and a fresh air discharge side 
operatively connecting within the building, said exhaust 
air path having an exhaust air intake side operatively 
connected· within the building and an exhaust air dis­
charge side operatively connected with the ambient air 20 
externally of the building, air filters for each said path, 
fan means situated within the building each operatively 
connected one to said fresh air path and the other to said 
exhaust air path, and a temperature controlled defrost 
assembly operatively extending between the interior of 25 
the building, into said cabinet adjacent the intake side of 
said fresh air path, said defrost assembly including a 
damper within said intake side and a fan unit within said 
cabinet operatively extending between the interior of 
the building and said intake side of said fresh air path, 30 
said damper closing off the connection between said 
fresh air intake side and external ambient air when said 
fan unit is operating and vice versa, said fan unit recir­
culating relatively warm air from the interior of the 
building, through the fresh air path of said heat ex- 35 
changer element. 

2. The system according to claim 1 in which said 
module is substantially cubical and oriented with each 
of said fresh air and said exhaust air paths at substan­
tially 45° from the vertical whereby said paths are self 40 
draining, and drain tray means at the lower end of said 
paths. · 

3. The system according to claim 1 which includes 
two heat exchanger units one situated vertically above 
the other with said fresh air path of said upper unit 45 

50 

55 

60 

65 

operatively connecting with the fresh air path of said 
lower unit and said exhaust path of said lower unit 
operatively connecting with said exhaust path of said 
upper unit. 

4. The system according to claim 2 which includes 
two heat exchanger units one situated vertically above 
the other with said fresh air path of said upper unit 
operatively connecting with the fresh air path of said 
lower unit and said exhaust path of said lower unit 
operatively connecting with said exhaust path of said 
upper unit. 

5. The system according to claim 1 in which said 
cabinet includes an inner substantially vertical wall 
situated within the building and an outer vertical wall 
situated externally of the building with substantially 
vertical side, upper and lower walls extending therebe­
tween, the said outer wall taking the form of a door 
hinged to one of said side walls for opening and closing 
said cabinet, said heat exchanger unit being substantially 
cubical and so oriented within said cabinet that the fresh 
air path extends substantially diagonally downwardly 
from adjacent one side wall of said cabinet towards the 
other side wall thereof, said fresh air intake side com­
municating through said one side wall of said cabinet, 
said exhaust air discharge side communicating through 
the opposite side wall of said cabinet, said fresh air 
discharge side communicating. through said inner sub­
stantially vertical wall of said cabinet, said exhaust in­
take side also connecting through said inner substan­
tially vertical wall of said cabinet. 

6. The system according to claim 5 which includes 
two heat exchanger units one situated vertically above 
the other with said fresh air path of said upper unit 
operatively connecting with the fresh air path of said 
lower unit and said exhaust path of said lower unit 
operatively connecting with said exhaust path of said 
upper unit. 

7. The system according to claim 5 in which said 
fresh air discharge side and said exhaust air intake side 
communicate through said inner wall of said cabinet 
between adjacent joists within said building and ducts 
extending from said fresh air discharge side and said 
exhaust air intake side and said corresponding fan 
means. 

• * * * * 
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