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[57] ABSTRACT 

A control for a combination apparatus including an 
electric water heater and mechanical refrigeration unit 
employed in an air conditioning system. The control 
prevents the compressor of the refrigeration unit from 
operating when the electric water heater is energized 
even though the temperature demand of the space 
being conditioned requires cooled air from the air 
conditioning system. The fan of the system adapted to 
route air to be conditioned over the evaporator will be 
selectively energized in response to the temperature 
demand of the space being conditioned even though 
the compressor is inoperable due to the energization 
of the electric water heater. 

6 Claims, 3 Drawing Figures 
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ELECTRICAL OVERLOAD CONTROL FOR A 
COMBINATION APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in a control 
for combination apparatus of the type having an air 
conditioning unit and another unit, such as an electric 
water heater requiring heavy power demands. 

In many applications wherein it is desired to provide 
electric space heating, electric water heating, and elec 
tric air conditioning, it has been found that a single 
packaged unit including apparatus adapted to provide 
each of the aforementioned functions is highly desir 
able. The packaged unit or apparatus may be placed in 
a space such as a closet wherein a minimal of otherwise 
usable space is used for the unit. Such a unit has been 
found particularly suitable for use in garden—type apart 
ments or light commercial installations. 

In US Pat. No. 3,767,894, such a unit is disclosed, 
the unit including a control system operable to limit the 
total current demand when the unit is operating to pro 
vide both heated air for the space being served and hot 
water. 

In many installations, such as apartment complexes, 
employing the combination apparatus, electrical usage 
for the total installation is monitored at a single meter. 
If the air conditioning unit and other heavy power de 
mand device of the combination apparatus, should 
function simultaneously, the peak power demand for 
the particular installation would be at a relatively high 
level. Thus, the year-round demand rate charge by the 
utility delivering electrical energy to the installation 
will be at an increased level. To the owner of the instal 
lation, the increased operating costs resulting from the 
foregoing is highly unsatisfactory. 
However, although it is highly desirable to prevent 

the simultaneous operation of both the air conditioning 
unit and other heavy power demand device, the inoper 
ability of the air conditioning unit when temperature 
conditions normally would require same, may cause in 
convenience and discomfort to the occupants of the 
space being served by such system. Not only would the 
foregoing be unsatisfactory from the occupants‘ view 
point, but same would be equally unsatisfactory from 
the owner's viewpoint, since in the ultimate, he might 
lose tenants as a result of such discomfort. 

In order to limit the discomfort and inconvenience to 
the occupants, the fan of the air conditioning system 
adapted to route air to be conditioned in heat transfer 
relation with the refrigerant ?owing through the evapo 
rator will be selectively energized in response to the 
cooling demand of the space, even though the com 
pressor ofthe system is maintained inoperable. The cir 
culation of air will provide convective cooling during 
the period of time when the compressors remain inop 
erable due to the energization of the other heavy power 
demand device. As soon as the demand is satisfied, the 
compressor may once again be energized in response to 
a demand for conditioned air. 

SUMMARY OF THE INVENTION 

It is an object ofthis invention to provide a combina‘ 
tion apparatus having an air conditioning system and a 
second device having a relatively heavy power demand, 
wherein when the second device is energized, the com 
pressor of the system will be inoperable, yet air may be 
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2 
circulated in the space being served by the air condi 
tioning system. 
This and other objects of the present invention are 

obtained in a combination apparatus including a refrig 
eration unit of an air conditioning system and a second 
device, for example an electric water heater, having a 
relatively heavy power demand. When the electric 
water heater element of the water heater is energized 
in response to a demand for water heating imposed on 
the water heater, the compressor of the refrigeration 
unit will be prevented from being energized even 
though the space being served by the air conditioning 
system requires cooled air. However, the fan of the sys 
tem adapted to circulate air to be cooled in heat trans» 
fer relation with refrigerant passing through the evapo 
rator will be selectively energized in response to the re 
quirements of the space for conditioned air even 
though the compressor cannot be energized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I illustrates a combination apparatus including 
an electric water heater and a refrigeration unit; 
FIG. 2 illustrates schematically a control circuit for 

the combination apparatus; and 
FIG. 3 illustrates a schematic of the refrigeration unit 

of the combination apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, there is shown a pre 
ferred embodiment of the present control for a combi 
nation apparatus. In referring to the various ?gures of 
the drawing, like numerals shall refer to like parts. 
Referring in particular to FIG. 1, there is disclosed a 

combination apparatus 10 having an upper housing 
shell 11 and a lower housing shell 12 secured together 
by suitable means. Upper housing I] is provided with 
an opening covered by grill 14 to emit air into the inte 
rior of the housing. An arcuately shaped refrigerant 
evaporator coil 16 is disposed behind grill l4, and a ?l 
ter element 17 is inserted between the evaporator coil 
and the grill as shown, or on the outside of the grill, if 
desired. Evaporator coil 16 forms a portion of a refrig 
eration unit to be more fully described hereinafter. Liq 
uid refrigerant is supplied to the evaporator through ?t 
ting 36 and leaves therefrom as a vapor through ?tting 
37. A fan 15 is located in upper housing 11 within the 
arcuate section of evaporator coil [6 for drawing air to 
be conditioned through grill l4 and filter 17, to thereaf 
ter pass in heat transfer relation with the refrigerant 
?owing through evaporator coil 16. The refrigerant ab 
sorbs heat from the air and is vaporized thereby. The 
air is cooled to a desirable temperature level as a result 
ofits rejection of heat to the refrigerant. The air is then 
discharged from fan 15 through a suitable discharge 
duct which is connected to the joint element 19 formed 
on the top of the housing. 
One or more electric space heater elements 20 are 

provided within the discharge passage 21 of fan 15 for 
reheating of air being cooled and dehumidi?ed or for 
providing heating of the air when temperature condi 
tions in a space being served by the apparatus 10 poses 
a demand on the apparatus for heating. A suitable con 
densate pan 22 extends from the lower portion of the 
upper housing I] to remove condensate formed during 
the passage of air over evaporator 16. The condensate 
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is formed as a result of the cooling of the air below its 
dew point. 
Lower housing shell contains a water heater tank 25 

which is insulated by a layer of fiberglass 26 or other 
suitable material from the exterior of the shell, One or 
more electric hot water heater elements 27 are pro 
vided within the interior of water heater tank 25 to pro 
vide the required water heating upon the demand 
therefor. An inlet connection 28 is provided for supply 
ing water to the tank 25 and an outlet connection 29 
is provided for discharging heated water from the tank. 
In addition, a drain connection 30 is provided with a 
suitable valve at the lower portion of tank 25 to allow 
the tank to be drained, and a pressure relief valve 35 
is provided adjacent the top of the tank. A removable 
access panel 31 is provided in lower housing shell 12 to 
enable servicing of water heater elements 27. Electric 
service is provided by connecting an electric power line 
34 to a control compartment 32. 

Referring now to FIG. 3, there is disclosed a sche 
matic diagram of the refrigeration unit of apparatus 10. 
The refrigeration unit is employed in an air condition 
ing system to provide relatively cool air to the space 
being served by the apparatus. 

In addition to evaporator coil 16 heretofore noted, 
the refrigeration unit includes compression means, 
shown as a reciprocating type refrigerant compressor 
40. High pressure, vaporous refrigerant gas is dis 
charged from reciprocating compressor 40 to line 41. 
Line 41 communicates with condenser 42. The vapor 
ous refrigerant passes through the condenser where a 
cooling medium, for example ambient air, is routed 
thereover by fan 43. The vaporous refrigerant rejects 
heat to the ambient air and is condensed thereby. 
The liquid refrigerant leaves condenser 42 and passes 

through line 44, thermal expansion means 45, shown as 
a thermal expansion valve and then passes through fit 
ting 36 into evaporator coil l6. 
As noted before, air to be cooled is routed over the 

evaporator coil and thereby rejects heat to the refriger 
ant gas passing therethrough. The refrigerant gas is va 
porized as a result of its absorbing heat from the air and 
passes via line 46 to the suction side of compressor 40. 
The refrigeration unit hereinabove described is of a 
conventional type well known to those skilled in the 
art. 

Referring particularly to FIG. 2, there is schemati~ 
cally illustrated a preferred embodiment of a control in 
accordance with the present invention. Line current is 
provided to the control at terminals 51, 52. The control 
illustrated in this embodiment includes a two-stage 
space heater comprising electric space heater elements 
53 and 54 and a single-stage electric water heater ele 
ment 55. 
A water heater thermostat 56 has a first normally 

closed switch 57 and a second normally open switch 
S8, responsive to a sensed demand for water heating 
imposed on the control. A transformer having a line 
voltage primary winding 48 and a low voltage secon 
dary winding 59 supplies current for operation of the 
low voltage components of the control. The low voltage 
components include a manually selectible heat-cool 
switch 49 for selecting either heating or air condition 
ing, as desired. When switch 49 is in a position to pro‘ 
vide heating, terminals 60 are connected to each other. 
When switch 49 is in a position to provide air condi 
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tioning, terminals 6] are connected to each other as il 
lustrated in the drawing. 
Room thermostat 62 is located in the space to be 

conditioned for sensing a heating or cooling demand 
imposed upon the control. When contact 63 ofthermo 
stat 62 is connected to the common terminal as illus 
trated in the drawing, the space to be cooled is warmer 
than the set point temperature and a demand for cool> 
ing is indicated. Conversely, when the cooling demand 
is satisfied or there is a heating demand imposed upon 
the control, contact 64 of the thermostat is connected 
to the common terminal. When switch 49 is in a heating 
position, closing of contact 64 of thermostat 62 ener~ 
gizes space heat control relay 66', and when switch 49 
is in the cooling position, connecting thermostat 
contact 63 to the common terminal energizes air condi 
tioning relay 67. Additionally, a second relay 68 con» 
nected in parallel with air conditioning relay 67 will 
also be energized when contact 63 is connected to the 
common terminal. Connected in series with relay 68, 
for a reason to be more fully disclosed hereinafter, is a 
normally closed switch 69. 
A two-speed electric fan motor 70, having a low 

speed terminal 71 and a high speed terminal 72, is pro 
vided to operate fan 15. As noted previously, fan 15 is 
provided to route air over evaporator coil 16. Fan [5 
will also route air over the electric space heater ele 
ments. The low speed terminal 71 of fan motor 70 is in 
series with normally closed air conditioning relay 
contact 75 and the high speed terminal 72 of motor 70 
is in series with normally open air conditioning relay 
contact 76. Consequently, fan motor 70 normally runs 
on low speed during the heating mode of operation and 
is switched to high speed operation when air condition 
ing is required and relay 67 is energized. Space heat 
control relay 66 has a pair of contacts 77, 78 connected 
thereto. Energization of relay 66 in response to a de 
mand for heating closes contacts 77 and 78 to energize 
the space heaters. As disclosed in U.S.v Pat. No. 
3,767,894, it may be desirable to delay the energization 
of the fan motor for a period of time after current is 
supplied to the space heaters. The delay period permits 
the space heater elements to warm up before air is 
routed thereover. This prevents a cold blast of air from 
being discharged into the space being conditioned. 
Assume room thermostat 62 senses that the space 

temperature has increased beyond its set point. If 
switch 49 is in a position to provide cooling, the closure 
of the switch controlled by the room thermostat will en< 
ergize the air conditioning relay 67 to cause fan motor 
70 to operate at high speed. ln addition, relay 68 in par 
allel with the air conditioning relay will also be ener 
gized. Relay 68 is the main compressor relay, the ener~ 
gization thereof causing compressor 40 of the refrigera» 
tion unit to become operable. 

In the event water heater thermostat S6 senses a de— 
mand for water heating, switch 58 closes thereby ener 
gizing water heater element 55. In addition, relay 80 in 
parallel with water heater element 55 will also be ener— 
gized. The energization of relay 80 will open normally 
closed switch 69. As noted before, switch 69 is con‘ 
nected in series with compressor relay 68. The opening 
of switch 69 will render the compressor inoperable 
even though the room thermostat senses a demand for 
cooling. However, although the compressor is inopera 
ble when the water heater element is energized due to 
a demand for heated water, fan motor 70 will remain 
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energized when the room thermostat senses a demand 
for relatively cool air to thereby partially satisfy the 
cooling requirement in the space being conditioned. 
The circulation of air via the continued operation of 

the fan motor will provide convective cooling to reduce 
the discomfort to occupants of the space that might 
otherwise occur due to the inoperability of the com» 
pressor of the refrigeration unit. 

It should be understood that, although the combina 
tion apparatus has been particularly described as com 
prising a mechanical refrigeration unit of a type em~ 
ployed in an air conditioning system and an electric 
water heater, the electric water heater may be replaced 
by any other device that has a heavy electrical power 
demand when energized, for example an electrostatic 
air ?lter. 
While a preferred embodiment of the invention has 

been described and illustrated, the invention should not 
be limited thereto, but may be otherwise embodied 
within the scope of the following claims. 

I claim: 
I. In a combination apparatus including a mechanical 

refrigeration unit employed in an air conditioning sys 
tem and a second unit having a relatively heavy electric 
power demand when energized, the improvement of a 
control comprising: 
means to energize said second unit in response to a 
demand imposed thereon; 

means to sense the temperature of air in a space 
being served by said air conditioning system to se 
lectively energize and deenergize the compressor 
of said refrigeration unit. said air conditioning sys 
tem including fan means operable to route air to be 
conditioned in heat transfer relation with refriger 
ant passing through the refrigeration unit evapora 
tor, the refrigerant absorbing heat and being vapor 
ized thereby; and 

means to deenergize said compressor regardless of 
the sensed air temperature when said second unit 
is energized, said fan means of said air conditioning 
system being selectively energized in response to 
the sensed air temperature even though said com 
pressor is inoperable due to the energization of said 
heater element, whereby air is circulated in said 
space served by said air conditioning system. 

2. A combination in accordance with claim 1 wherein 
said second unit is an electric water heater having an 
electric water heater element. 

3. A combination in accordance with claim 2 wherein 
said apparatus further includes heating means to pro 
vide relatively warm air to said space. 

4. The method of operating a combination apparatus 
having a mechanical refrigeration unit employed in an 
air conditioning system and a second unit having rela 
tively heavy electric power demands when energized, 
comprising the steps of: 
energizing the second unit in response to a demand 
imposed thereon; 
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6 
energizing the compressor of the refrigeration unit in 
response to a demand for relatively cold air in the 
space being conditioned, the compressor circulat 
ing refrigerant through the refrigerant ?ow circuit; 

circulating air to be cooled in heat transfer relation 
with the refrigerant passing through the evaporator 
of the refrigeration unit, the air losing heat to the 
refrigerant and the refrigerant being vaporized 
thereby; and 

deenergizing the compressor of the refrigeration unit 
regardless of the requirements in the space for cold 
air when the second unit is energized, the fan of the 
refrigeration unit being selectively energized to cir 
culate air in the space being conditioned even 
though the compressor remains deenergized due to 
the energization of the second unit. 

5. A method as set forth in claim 4 further including 
the step of energizing an electric heater; and 
passing air in heat transfer relation with the electric 
heater element to warm the air to meet require 
ments of the space being conditioned. 

6. A control for a combination apparatus of a type 
including an electric water heater having an electric 
water heater element and a mechanical refrigeration 
unit employed in an air conditioning system to provide 
relatively cold air to a space being conditioned, said 
control comprising: 

a water heater thermostat having switch means asso 
ciated therewith adapted to respond to a demand 
for water heating imposed on said control, said 
water heating element being connected in an elec 
trical circuit controlled by said water heater ther 
mostat to selectively energize and deenergize said 
water heater element in response to the sensed de 
mand for water heating; 

space thermostat means having switch means associ 
ated therewith adapted to respond to a demand for 
space cooling imposed on said control, said refrig 
eration unit being connected in an electrical circuit 
controlled by said space thermostat means to ener 
gize and deenergize said compressor in response to 
the sensed demand for space cooling, said air con 
ditioning system further including fan means oper 
able to route air to be cooled in heat transfer rela 
tion with refrigerant passing through said evapora 
tor, said fan means also being connected in said 
electrical circuit controlled by said space thermo 
stat means; and 

means to deenergize said compressor regardless of 
the sensed air temperature when said heater ele 
ment is energized, said fans means of said air condi 
tioning system continuing to be selectively ener 
gized in response to the sensed air temperature of 
said space even though said compressor is rendered 
inoperable due to the energization of said heater 
element, whereby air is circulated in said space. 
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