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ABSTRACT 

A furnace in combination with a heat pump and Solar panels 
for providing domestic hot water and forced hot or cooled air 
utilizing heat pump achieved efficiency levels in an on-de 
mand and unlimited domestic hot water, heating and air con 
ditioning system. In heating mode, recycled air acquires heat 
from the heat pump's condenser coil and transfers this heat to 
the on-demand hot water. 
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FIG. 1 
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SOLAR AND HEAT PUMP POWERED 
ELECTRIC FORCED HOT AIR HYDRONIC 

FURNACE 

0001. This invention claims the benefit of: 
0002 a) U.S. Provisional Patent Application No. 60/645, 
944 filed Jan. 24, 2005, 
0003 b) U.S. Provisional Patent Application No. 60/679, 
889 filed May 10, 2005 entitled Electric Forced Hot Air 
Hydronic Furnace (Atty. File No. 206.983), and 
0004 c) U.S. Provisional Patent Application No. 60/680, 
075 filed May 11, 2005 and Ser. No. 11/175,836 filed Jul. 5, 
2005 entitled Solar Panel and Heat Pump Powered Electric 
Forced Hot Air Hydronic Furnace under 37 C.F.R.S.S 1.78 & 
1.53 and other relevant sections. 

I. BACKGROUND 

0005. A. Field Of The Invention 
0006. This invention is in the field of solar panel energy 
systems and furnaces and furnace systems for providing 
forced air heating and cooling and providing hot water, and 
particularly for providing forced air heating and cooling and 
on-demand domestic hot water in conventional single family 
homes and in other buildings and environments. 
0007 B. Prior Art-Patent References 
0008 Prior art patents of interest include U.S. patent 
Numbers listed below, these patents being incorporated 
herein by reference to disclose relevant prior art. 

4,125,151 11, 1978 Hays, et al. 
4,171,772 10, 1979 Hays, et al. 
4,274,581 6, 1981 Hays, et al. 
4.293,093 10, 1981 Raymond 
4,796.437 1, 1989 James 
4,798,240 1, 1989 Gerstmannetal 
5,074,464 12, 1991 Moore, Jr., et al. 
5,239,838 8, 1993 Tressler 
5,305,614 4f1994 Gilles 
5,351,502 10, 1994 Gillesetal 
6,347,527 2, 2002 Bailey. et al. 
6,739,139 Sf2004 Solomon 

0009 C. Prior Art-Heating, Cooling and Hot Water Sys 
tems 

0010 Conventional home heating ventilating, air condi 
tioning (HVAC) and hot water systems use fossil fuel fur 
naces, electrical resistance heaters and combinations of same. 
For such conventional furnaces which use combustible fuels 
to produce hot water and heated air for a home fossil fuels, 
notably oil, have been experiencing dramatically increased 
costs. Furthermore, these furnaces operate in an energy 
wasteful manner. One aspect of this wasted energy occurs 
because a typical gas or oil-fired water heater stores between 
40-100 gallons of hot water at 140°F. for 24 hours a day for 
an average home, while the home uses the hot water for less 
then one hour per day. Further undesirable aspects are: (a) that 
firing oil, propane or natural gas to heat homes releases harm 
ful carbon monoxide and other pollutants into the environ 
ment, (b) much of the heat generated by the fuel rises up the 
chimney or flue and is wasted into outdoor air, and (c) the 
wasted heat adds to global warming. 
0011. Due to this increase in fossil fuel prices, in addition 
to an increase in overall electric consumption placing a toll on 
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the power grids, and the general inefficiencies of these sys 
tems, there has been a major interest in alternative methods 
and more efficient techniques of heating and cooling a house. 
0012. One of the best known approaches seeking to con 
serve energy and cost is to use an on-demand tankless or flash 
hot water heater, which heats only the water being used at the 
time of the demand and thus has no water storage tank and no 
cost to heat or maintain heated a large quantity of stored 
water. However, such tankless hot water heaters still require 
heat from fossil fuel or from electricity, with the usual waste 
and efficiencies. Another prior art system uses an air handler 
with a hot water coil; however, this technique uses hot water 
produced by an oil orgas fired boiler to be fed through a coil 
to produce hot air, with the previously described waste in 
energy during the heating cycle. 
0013 Also known in the prior art are combined heating 
and cooling systems in which a warm air furnace has associ 
ated with it an air conditioning system having a cooling coil 
placed in the air duct. However, such systems are essentially 
two complete systems, a hot air heater which is relatively 
large and bulky and a cooling coil from an independent cool 
ing System. 
0014. It is also known to combine a refrigeration system 
and hot water heating system to affect a transference of heat 
energy therebetween. For example, U.S. Pat. No. 4,293,093 
(“the 093 patent”), discloses a refrigerant system and hot 
water heating arrangement, wherein the Superheat of the 
refrigerant is rejected to water to be heated, such that this heat 
energy may be utilized to provide hot water. In effect, the 093 
patent teaches the capturing of waste heat from a refrigerant 
and the subsequent use of the heat for a useful intended 
purpose. However these techniques, as well as heat pumps 
employed to heat water, use liquid-to-liquid heat exchangers, 
as described in FIG. 8 and FIG. 11 of U.S. Pat. No. 4,796,437 
(“the 437 patent”). These methods also involve storing the 
water with the inherent loss of energy in Such storage systems. 
0015 Tankless or on-demand unlimited domestic hot 
water systems have been limited to utilizing resistance elec 
tric or fossil fuels for the primary source of energy. While this 
technique saves considerable cost associated with producing 
domestic hot water by not having to store the heated water and 
absorbing the energy loss related to that method, it still 
requires traditional heat input with traditional inefficiencies. 

II. SUMMARY OF THE INVENTION 

0016. The present invention is a high efficiency electric 
forced hot air hydronic furnace capable of producing within a 
system: (a) forced hot air heat more efficiently then conven 
tional oil, gas or electric furnaces, (b) unlimited domestic hot 
water without a storage tank, and (c) cooled air. This inven 
tion comprises numerous combinations and Subcombinations 
of system components, with the first object of this invention 
being to provide for typical domestic homes a new highly 
efficient and pollution free furnace for producing on-demand 
hot water. 

0017. It is a further object for such a new furnace to also 
provide heating and cooling for the forced air ventilation 
system. 
0018. It is a still further object for such a furnace to pro 
duce hot water with the extremely high energy and cost effi 
ciency resulting from the incorporation of a heat pump into 
the hot water heating function. 
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0019. In a preferred embodiment of this invention the on 
demand hot water is heated in a hydronic coil heat exchanger 
that received heat from an airflow that is heated by a con 
denser coil of the heat pump. 
0020. It is another object to combine this new furnace with 
an electric resistance flash heater, such that water will be 
heated by the flash heater only when there is insufficient heat 
from the heat pump and hydronic coil Subcombination to 
satisfy the on-demand hot water requirements. 
0021. This new furnace is smaller in size then a standard 
furnace and is still capable of producing all the heat, hot water 
and air conditioning utilities required for an average home, 
without using combustible fuels, flues or chimneys, and with 
out producing emissions and carbon monoxide, this being 
achieved with extremely high efficiency and essentially no 
wasted heat. 

0022. The new furnace employs a technique of using heat 
pump efficiency transferred to an on-demand unlimited 
domestic hot water system. More specifically, this new tech 
nique combines the energy savings of an on-demand unlim 
ited domestic hot water system with the energy efficiencies of 
a heat pump, the latter commonly exceeding fossil fuel effi 
ciencies by a three-to-one ratio, while using excess heat for 
heating airflow for the forced air system. The new technique, 
furthermore, has a cooling capability without utilizing a com 
mon heat exchanger. 
0023 The preferred embodiment of this invention com 
prises a compact combination hydronic forced hot air heating 
system, air-cooling system and an unlimited domestic hot 
water system. This invention will operate in several different 
and separate modes depending on the demand in the home for 
domestic hot water, heated and/or cooled air. 
0024. In the heating mode the system cycles in two sepa 
rate and independent stages. Stage One heating (which does 
not use the heat pump) activates the water pump, and then the 
circulating wateractivates the hydronic flash heater via a flow 
activation sequence. The flash heater is connected to a main 
water Supply for producing on-demand hot water, but also has 
a closed loop flow path through the hydronic heating coil 
located on the top of the furnace. Approximately a half a 
gallon of water is flash heated to about 160° F-180° F. using 
electric elements within the core of the flash heater exchanger 
tubes. This hot water circulates through the hydronic coil and 
back to the heater to be re-flashed and so on. This method 
maintains a temperature between 160° F-180° F. at the 
hydronic coil. The blower moves air across the coil, where the 
air absorbs this heat and is then delivered into and through the 
home duct system. 
0025 Stage Two heating activates the heat pump, which 
provides heat to the domestic hot water via the airflow, which 
picked up heat from the heat pump's condenser coil. This 
method allows for an extremely efficient transfer of heat to a 
hydronic coil and thence to the water. Upon the flow of the 
domestic water Supply created by opening any hot water 
faucet valve, the coldwater from the main supply flows across 
the hydronic coil in which the heat originating from the heat 
pump is absorbed by the cold water. This is part of the on 
demand technique in which the water then flows directly to 
the opened faucet. 
0026. Additional heating, if necessary to achieve desired 
domestic hot water temperature, is achieved by the flash 
heater; however, usually this requires only a small amount of 
energy. A thermostatic mixing valve assures a desired water 
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temperature of about 105 F., thus reducing the risk of scald 
ing or changing water temperatures caused by irregular water 
pressures. 
0027. This method of transferring heat pump created heat 
to an on-demand domestic hot water system will enable a 
home owner to heat water at a fraction of the cost of any other 
domestic water heating technique and to do so without waste 
or emissions. 
0028. Upon a request for air conditioning, the heat pump 
operates as a normal air conditioning unit, where the evapo 
ration coil becomes cold, thus enabling the system to cooland 
dehumidify the air. In this air conditioning mode, when there 
is a call for domestic hot water, the flash heater will heat the 
water to the desired temperature and flow the water through 
the mixing valve without effecting the air conditioning cycle 
or radiating any of the heat created by the flash heater into the 
air stream. This is accomplished by water pressure against a 
closed loop and a series of appropriate check valves. 
0029. In summary, this new method of super efficient heat 
ing, cooling and domestic water heating from a single com 
pact unit achieves the following objectives. This method 
requires only one free standing system as opposed to three 
separate conventional systems, namely (a) a furnace for 
forced hot air heating, (b) an air handler or coil for air condi 
tioning, and (c) a hot water heater tank for domestic hot water. 
This new system thus significantly reduces space required for 
a mechanical room. Unlike a hot water tank, this new system 
allows for unlimited hot water without limitation or restric 
tion by the amount of gallons stored or recovery capability. 
This new method saves a great deal of energy as compared to 
conventional systems, and there are no emissions and essen 
tially no heat losses involved with this system. In addition to 
affording heat pump efficiency in an on-demand energy sav 
ing domestic hot water system, the new system provides 
adjusted and pre-regulated domestic hot water, regardless of 
the season or demands on the heating or air conditioning 
system. 
0030 The preferred embodiment of this new system the 
flash heater uses a Small amount of water (usually less then 
one gallon) to be super heated to about 160°F. within sec 
onds, with very little power (usually less then 30 amps, 
220V). This superheated hot water is then circulated through 
a hot water coil within the furnace. At this time the blower 
motor is recirculating the air through the duct system, across 
the coil and into a tube restrictor, that compresses the air back 
through the coils, while heating the air within just a few 
degrees of the water, and creating a Super efficient heat 
exchange. The air leaving the air chamber is between 120° 
F-158° F. The water is then circulated back to the tankless 
heater strip approximately 30°F. cooler then the temperature 
it had on entering the air chamber. The flash heater uses only 
a small amount of energy to reheat the water to 160°F. With 
the system as thus described, essentially 100% of all the 
electrical energy entering the system, there is essentially no 
wasted energy, and a cost saving of up to 60%. 

III. BACKGROUND OF SECONDEMBODIMENT 

0031. The known art concerning conventional heat pumps 
and air conditioners is well documented and understood. 
These systems compress refrigerant and remove or transfer 
heat from one location to another. They are usually located on 
the ground outside of a building or structure or located on the 
roof. These units usually function on standard line Voltage 
from a fused disconnect box attached to the unit. 
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0032 Solar photocells and panel structures are well 
known and are usually installed on roofs or on ground level 
facing the Sun. These systems usually store energy in batteries 
or convert the current from A/C to D/C using inverters. How 
ever, this method is proving to be less practical due to the cost 
and space involved with capturing and storing the amount of 
energy required to Supply enough electricity to Sufficiently 
operate a standard house. Large panels take up a significant 
amount of space or real estate, making this method not very 
practical in city application; in addition most homeowners do 
not desire massive panels located on their roofs just for cos 
metic reasons. 

0033. Also, the cost of installing an adequate solar system 
cannot be justified using the cost of kilowatts in today's 
market: for example, a standard Solar system will cost about 
S30,000.00 and will produce approximately 10 kilowatts per 
day or about S0.50 worth of electricity. 

IV. SUMMARY OF THE SECOND 
EMBODIMENT 

0034 Combining (a) solar technology based on net meter 
ing with (b) the efficiency achieved by heat pump methodol 
ogy, can create a tremendous amount of energy savings for a 
building or residence. The installation cost factor in most 
cases is Szero due to extensive incentives and rebates offered 
by local, state and federal agencies. 
0035 Building the skin or body of a heat pump or air 
conditioning condensing unit out of efficient photocells or 
cladding the outside surface of the unit with photocells, 
allows the unit to absorb energy from the Sun and produce an 
electric current that is passed into a low Voltage, low amper 
age inverter and back through the existing fused disconnect 
box already attached to the unit. This technique requires no 
more wiring or piping then a normal heat pump or A/C instal 
lation. By utilizing the line Voltage lines normally installed on 
aheat pump or A/C system, the energy can be transferred back 
through the line through the fuse box and to the electric meter 
for instant use by the homeowner or for net metering, which 
virtually spins the electric meter backwards to store credits 
for the homeowner when he may need them. In addition, this 
technique of using the body of the heat pump or A/C to hold 
the Solar panels eliminates the need to place Solar panels on a 
roof or over large areas. It is unlikely that anyone would 
object to a heat pump or A/C which looks like a conventional 
system, outside his/her home. Also, placing the unit on the 
south side of a building in the northern hemisphere, will allow 
for optimum efficiency of the photocells. 
0036 Storing credits with net metering allows the home 
owner to have free electricity when he needs it during the 
most in the Summer or winter months; also, utilizing the 
efficiency created by a heat pump or A/C allows these kilo 
watts that would usually be too little to make much difference 
in an electric bill to become a great asset when 1 KWH=10. 
000 BTUH of heat. 

0037 Utilizing the side of the heat pump or A/C that faces 
the building as the condensing coil side, achieves the purpose 
allowing the other three sides facing the sunfull uninterrupted 
exposure. Using the side facing away from the South or Sunny 
side to discharge the air achieves the same practical effi 
ciency. 
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0038. These and other objectives and advantages of the 
present invention will become apparent from the following 
description of the preferred embodiment and method and the 
accompanying drawings. 

IV. BRIEF DESCRIPTION OF THE DRAWINGS 

0039 FIG. 1 is a schematic diagram of the invention illus 
trating all the operating components as well as the water and 
air directional flows and FIG. 1A is essentially the same as 
FIG. 1 with text added to describe components and functions. 
0040 FIG. 2 is a low voltage wiring diagram for integrat 
ing the system into a typical multistage heat pump thermostat. 
0041 FIG. 3 is a wiring diagram for the heat pump. 
0042 FIG. 4 is a schematic diagram of the flash heater 
component. 
0043 FIG. 5 is a wiring diagram for the flash heater com 
ponent. 
0044 FIG. 6 is a schematic diagram of the heat pump. 
0045 FIG. 7 is the wiring diagram for the present Electric 
Forced Hot Air Hydronic Furnace. 
0046 FIG. 8 is a schematic diagram showing refrigerant 
flow and process of the heat pump in cooling mode. 
0047 FIG. 9 is a schematic diagram showing refrigerant 
flow and process of the heat pump in heating mode. 
0048 FIG. 10 shows a thermostatically controlled water 
mixing valve. 

DRAWINGS OF THE SECOND EMBODIMENT 

(0049 FIG. 11 is a top, front perspective view of a second 
embodiment of my invention, which utilizes Solar panels in 
combination with the heat pump. 
0050 FIG. 12 is top, rear perspective view of the unit of 
FIG 11. 
0051 FIG. 13 is a fragmentary exploded perspective view 
of the heat pump-solar panel unit. 
0.052 FIG. 14 is a schematic wiring diagram for this sys 
tem. 

0053 FIG. 15 is a schematic wiring diagram for this sys 
tem. 

0054 FIG. 16 is a fragmentary front perspective view of a 
Solar panel. 
0055 While the invention has been described in conjunc 
tion with several embodiments, it is to be understood that 
many alternatives, modifications, and variations will be 
apparent to those skilled in the art in light of the foregoing 
description. Accordingly, this invention is intended to 
embrace all Such alternatives, modifications, and variations, 
which fall within the spirit and scope of the appended claims. 

V. DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First Embodiment 

0056. For convenience and clarity in describing these 
embodiments, similar elements or components appearing in 
different figures will have the same reference numbers. 
0057 FIGS. 1-10 illustrate a preferred embodiment of the 
new electric forced hot air hydronic furnace. FIG. 1 provides 
an overall schematic view of the new furnace. For clarity and 
convenience reference numbers utilized in FIG. 1 are listed 
below along with the component or function that relates to 
each reference number: 

0.058. Furnace 10 
0059 Return air inlet 11 
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0060 Heat pump 12 
0061 Condenser coil 14 
0062 Blower 16 
0063 Hydronic coil heat exchanger 18 
0064) Hydronic coil heat exchanger 18A 
0065 Check valve 19A in cold water pipe to hydronic 
coil 

0066 Check valve 19B in hot water flow to mixing 
valve 36 

0067. Hydronic coil 20 
0068 Water pump 21 
0069. Forced air duct inlet 22 
(0070 Main cold water supply 23 
(0071 Cold water supply to flash heater 23A 
(0072 Cold water supply to hydronic coil 23B 
0073. Flash heater 24 
0074 Cold water inlet to flash heater 26 
0075 Hot water outlet from flash heater 28 
(0076 Check valve 34 (for hot water from flash heater 
and hot water from hydronic coil) 

(0077. Mixing valve 36 (for hot and cold water) 
0078. Further check valves 
007.9 Thermometers 
0080 Pressure relief valve 44 
I0081 Return air flow path through condenser coil, 50A 
I0082 Air flow path through blower, 50B 
I0083 Air flow path through hydronic coil heat 

exchanger. 50C 
I0084 Air flow path into forced air duct system, 50D 
I0085 Inlet cold water flow into flash heater, 60A (in 

pipe 23B from cold water source 23) 
I0086 Water flow path from flash heater to domestic 

pipes, 60B 
I0087 Water flow path from hydronic coil to domestic 
hot water supply, 60C 

I0088 Waterflow from hydronic coil back to flash heater 
to be reheated, 60D 

I0089. Inlet cold water to domestic cold water supply, 
6OE 

0090 Hot water flow for domestic needs, 60F 
0091 FIG. 1 illustrates the overall system of the new fur 
nace 10, except that the electrical and mechanical controls are 
omitted and shown in Subsequent drawings. The heat pump is 
represented schematically by the box marked 12, with its 
condensation coil heat exchanger 14 situated in the return 
airflow path indicated by arrows 50A. The airflow path is 
further shown by arrow 50B through blower 16, arrows 50C 
through hydronic coil heat exchanger 18 and arrow 50D into 
house duct system. 
0092. The water flow paths are indicated by cold water 
supply 23 which divides into pipe 23A feeding the flash 
heater 24 and pipe 23B feeding the hydronic coil 20. Water 
pump 21 directs the heated water through valve 21A either up 
via path 60C to the domestic hot water system or via path 60D 
back to flash heater 24 to be reheated and returned again to the 
hydronic coil. 
0093. Hot water flow 60B from the flash heater 24 or hot 
water flow 60C from the hydronic coil passes through check 
valve 34 and thence to mixing valve 35 where cold water 60E 
is added as required to result in hot water that is not exces 
sively or dangerously hot. 
0094) Referring to FIG. 2, conventional room thermostat 
44 calls for heat using low Voltage wiring in a closed circuit. 
In Stage Two heating, terminal Yactivates the heat pump 12 
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(in FIG. 1) while terminal W2 activates water pump 21 (in 
FIG. 1). The flowing water in turn activates flash heater 24. 
The water circulates through check valve 19A and through 
check valve 19B. This method assures there will not be feed 
back to the main water Supply. 
(0095. The water is heated as follows: the heat pump 12 
transfers heat to condensation coil 14. Air heated by coil 14 is 
driven by blower motor 16 across the hydronic coil 20. The 
residual air is then forced into the duct supply 22 for forced air 
heating. Additional heat produced by flash heater 24 is trans 
ferred into the hydronic coil heat exchanger via pipe 70 and 
flow path 71. Heat is further absorbed by the air passing 
through the hydronic coils indicated by arrow 50C. 
0096. Upon a call for domestic hot water by way of a 
faucet handle being activated, the hot water will flow through 
mixing valve 36, which is also illustrated in FIG. 10. This 
valve assures a constant temperature and flow rate. By this 
arrangement heat from heat pump 12 is transferred via con 
denser coil 14 to the on-demand hot water supply via flow 
path 60C. Cold water flowing into the furnace via flow path 
60A is continually being heated using this same method. 
0097. Upon a call for air conditioning from conventional 
room thermostat 44 (see FIG. 2), condenser coil 14 becomes 
cold due to the heat pump operation. Air driven across con 
denser coil 14 (arrows 50A) caused by fan blower 16, is 
cooled and dehumidified and forced into duct supply 22. 
0098. Upon a call for domestic hot water, flash heater 24 
will flash heat the domestic hot water to a desirable tempera 
ture, at which time the water will flow through mixing valve 
36 assuring proper temperature and flow rate. The water 
cannot enter hydronic coil 20 due to the waterlocked loop and 
check valve sequence. 
0099. Upon a call for only domestic hot water without the 
heating or air conditioning activated, flash heater 24 will flash 
heat the water to a desirable temperature, at which time the 
water will flow to the mixing valve 36 to assure proper tem 
perature and pressure. 
0100 FIG. 8 and FIG.9 depict the flow of refrigerant and 
heat transfer to the condenser coil 14 within the Electric 
Forced Hot Air Hydronic Furnace 10 in a cooling and heating 
mode respectively. 
0101 FIG. 4 illustrates schematically a multi-stage heat 
ing element of a flash heater, which efficiently uses only the 
electrical energy required to Subsidize the amount of heat 
necessary to achieve desired water temperature, when the 
heat pump 12 is unable to achieve absolute desired tempera 
ture. The difference between the heat absorbed by the water 
from condenser coil 14 and the desired water temperature is 
usually very Small during the heating cycles. 
0102 TH-1 chamber temperature sensors along with pres 
sure relief valve 44 (see FIG. 1) protect against a danger of 
excessive temperature or pressure. In addition, the flash 
heater 24 can only be activated by flowing water, therefore 
eliminating the chance of excessively heated water or pres 
SUC. 

0103) The operation of the new furnace has been described 
earlier in terms of Stage One and Stage Two heating, and air 
conditioning. These stages or modes, as illustrated in FIG. 1, 
are described more extensively as follows. It being assumed 
that the ambient temperature is between 20° F. and 70° F. 
when the heat pump can operate at its highest efficiency. 
Mode I: The home HVAC system calls for heated air with a 
typical periodic demand for hot water. The air flow path is 
shown by: (a) arrow 50A across heat pump condenser coil 14 
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where there is heat transfer into the air, (b) arrow 50B through 
blower 16, (c) arrow 50C through hydronic coil heat 
exchanger, where there is heat transfer from the air into the 
water flowing through the hydronic coil 20 arrow 50D into 
house air duct system, and (d) then return airflow as indicated 
by arrow 50A through condenser coil 14. 
0104. The water flow path is shown by: (a) arrow 60 for 
cold water into the furnace from cold water supply 23, (b) 
some of this inlet waterflows upward (as shown by arrow 60A 
to hydronic coil 20 in hydronic coil heat exchanger 18, (c) the 
remaining inlet water flows, per arrow 60B, from the water 
supply 23 around to flash heater inlet 26, and thence through 
flash heater 24 where it is heated, and then per arrow 60B the 
heated water flows through exit 28 to valve 34 which allows 
hot water to flow either via arrow 60C from hydronic coil 20 
or via arrow 60B from flash heater 24. This hot water from 
either source (hydronic coil or flash heater), if too hot, is 
mixed by valve 36 with cold water indicated by arrow 60D, 
resulting in domestic hot water flow per arrow 60E. 
Mode II: This is similar to Mode I, except that heat from the 
heat pump is inadequate for the demand for hot water. This 
condition is determined by appropriate thermostats and con 
trols which cause valve 34 to block flow of water from the 
hydronic coil, and to initiate operation of the flash heater and 
flow of hot water per arrow 60B through valve 34. This is 
followed by the above-described mixing with cold water as 
needed to produce the desired temperature of domestic hot 
Water. 

Mode III: This is similar to Mode II, however the heat from 
the heat pump is insufficient for the heat needed for the forced 
airflow. Now the hydronic coil heat exchanger is employed to 
add heat to the airflow, as opposed to transferring heat from 
the airflow, as in Mode I. Here, the flash heater is activated, 
heated water flows from outlet 70 of the flash heater via 
arrows 71 to 18A of hydronic coil heat exchanger 18. This 
water flow heats coil 20 which in turn heats the airflow indi 
cated by arrows 50C through heat exchanger 18. As noted 
above, appropriate thermostatic and pressure controls will be 
used to adjust valves and operate the heat pump and flash 
heater as required. 
Mode IV: This is the air conditioning mode, where: (a) the 
forced air system demands cooled air, (b) the heat pump will 
be operated in air conditioning mode, and (c) the return air 
will be cooled by condenser coil 14, flow through blower 16 
and through hydronic coil heat exchanger (with no hot or cold 
water flowing in the hydronic coil). In this mode, the flash 
heater must provide all the heat for domestic hot water. 
0105 Heating Cost Calculations: Sample calculations for 
determining the cost of operating the Electric Forced Hot Air 
Hydronic Furnace to provide the domestic water Supply areas 
follows: 
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Heat Pump operating at a electrical load of 16.7 RLAx220 
Volts=3.674 KW Heat transferred to condenser coil above 
20° F outdoor temperature=36,000 BTU's Formula: 3.674 
KW=36,000 BTUs of heat 

0106 36,000 BTU'sx80%heat transfer to water (excess 
heat used to warm house) 

01.07 28,000 BTU's transferred to water heat 
0108) 28,000 BTU's will raise the temperature of water 
approximately 48° F. at a flow rate of 1.5 GPM 

0109 Entering water temp. of 60° F will rise to 108°F. 
across the hydronic coil at 1.5 GPM for use as domestic 
water on-demand. 

0110. In comparing two northern homes of the same 
square footage and insulation factors, we have established the 
operating cost comparison of the new invention vs. a normal 
oil fired storage tank for domestic water. The following for 
mula depicts the invention Vs. a forced hot air oil system 
operating at 70% efficiency burning 4 gallons of oil per day 
with an estimated cost of oil at S2.65 or S10.60 a day. 
1 gallon of oil=140,000 BTU’s 
30% less in oil heating: 30% (140,000 BTU)=42,000 BTU 
140,000 BTU's (-) 42,000 BTU's=98,000 BTU's net heat 
98,000 BTU's of netheatx4 gal/day=392,000 BTU's per day 
required to heat the home. 

Compared to New Invention 
0111 Heat pump will produce 36,000 BTU’s per hour 
36,000 BTU'sx24 hr?day=864,000 BTU's/24-hour day 
Second Stage subsidized heat from flash heater will not be 
required if the total load does not exceed 864,000 BTU's per 
24 hour period. 

Cost to Operate Heat Pump 

3.674. KWX0.05/KWH=S0.18/KWH 
(O112 S0.18/KWHx11 hours to satisfy load b=S1.98 
S1.98 total cost to archive 392,000 BTU's for the 24-hour 
period 
11 hoursx36,000 BTU’s=396,000 BTU’s 

The Final Equations 

0113 S1.98/day new invention cost to heat home vs. S10. 
60/day per oil 
S1.98/dayx30 (a month)=$59.40/month for new invention 
S10.60/dayx30 days/mo.—S318.00 a month for oil 
0114. The Comparison Cost Chart shown below demon 
strates the remarkably low cost to operate the new furnace and 
produce domestic On-Demand hot water as compared to the 
cost to operate conventional oil, natural gas, propane or elec 
trical heaters. 

Domestic Hot Water Energy Cost 
Stored Hot Water Heater vs. On-Demand Electric Forced Hot Air Hydronic Furnace 

Fuel Type? 
SFuel Price 

Oil 
$2.78 per 

Net S Cost of Used 
Energy Eff06 Level Net Used Energy (Based on 
Produced Combustion Storage Loss Energy a 50,000 BTU 
BTU’s LOSS Est. 60% BTU's Day) 

140,000 BTU's 80% 67,200 44,8000 S3.08 
28,000 BTU’s BTU’s 
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-continued 

Domestic Hot Water Energy Cost 

Jan. 1, 2009 

Net S Cost of Used 
Net Used Energy (Based on 
Energy a 50,000 BTU 

Stored Hot Water Heater vs. On-Demand Electric Forced Hot Air Hydronic Furnace 

Energy Eff06 Level 
Fuel Type? Produced Combustion Storage Loss 
Fuel Price BTU’s LOSS Est. 60% BTU's Day) 

Gallon BTU’s 
Natural Gas 100,000 BTU's 90% 54,000 36,000 S1.71 
1.24 per 0,000 BTU’s BTU’s 

Therm. BTU’s 
Propane 100,000 BTU's 90% 54,000 36,000 S5.09 
3.68 per 0,000 BTU’s BTU’s 

Gallon BTU’s 
Electric 3,413 BTU's 100% 2,047 1,366 S1.83 
water tank O BTU’s BTU’s 
.05 per 
KWH 
Electric 10,000 BTU's 100%-300% O 10,000 S0.25 
Forced Hot O BTU’s 
Air 
Hydronic 
Furnace 
0.5 per 
KWH 
(Heat Pump 
operating 
on 3.6 KW = 
36,000 
BTUs) 

0115. In a preferred embodiment of the new furnace 
includes standard components well known in the HVAC 
industry and sized by a person skilled in this field to be 
operable and compatible in the new arrangement, with the 
heat pump condenser coil situated in the path of return re 
circulated air, and with an appropriate blower, hydronic coil 
heat exchanger and electrical flash heater. 
0116. The invention herein comprises both the furnace and 
the method of producing On-Demand hot water and/or heated 
air for HVAC. 

IV. DESCRIPTION OF SECOND EMBODIMENT 

0117. In the second embodiment as seen in FIGS. 11-16 
utilizes Solar panels clad onto a heat pump to provide electri 
cal power which is accumulated in net metering, while the 
heat pump provides heat or cooling as described in the first 
embodiment. 

0118 With the rebates and tax incentives provided by 
federal, state and city agencies, for use of Solar panels and 
energy conserving and pollution free heat pumps, the net cost 
to users of the present invention is startling low, and is so low 
that the net cost after installation and use would be a free unit, 
S1,454 credit for installation, and approximately 10 million 
BTUH of free heating, air conditioning and hot water annu 
ally. The data and calculations Supporting the above conclu 
sions are shown in documents included in Appendix attached 
hereto. This appendix includes parts A and Beach providing 
a set of relevant data and calculations to demonstrate the very 
significant commercial advantage of using the present inven 
tion. 

0119 While the invention has been described in detail 
with particular reference to the preferred embodiment 
thereof, it will be understood that variations and modifica 

tions can be effected within the spirit and scope of the inven 
tion as previously described and as defined by the claims. 
I0120 FIGS. 11 and 12 show aheat pump 80 with its top 81 
and sides 82, 83, 84 and 85. Sides 82 and 83 are inclined 
slightly upward and face the Sun during the course of the day. 
I0121 Condenser coil 85 is seen on side 84; the evapora 
tion coil is not seen but would be located in the first heat 
exchanger of the new furnace as seen schematically in FIG. 1 
herein. 
0.122 FIG. 13 shows an exploded view of the heat pump of 
FIGS. 11 and 12. 
I0123 FIGS. 14 and 15 show wiring diagrams for the new 
furnace, these diagrams corresponding to FIGS. 2 and 4 
respectively, for the first embodiment described above. 
0.124 FIG. 16 is a schematic drawing of a solar wall as 
used herein. 
0.125 Attached hereto is an Appendix which includes data 
and calculations showing the approximate cost of the new 
Solar-heat pump furnace as results from the high efficiencies 
of heat pump operation and the federal, state and local gov 
ernmental incentives (including rebates) to use energy con 
serving and environmentally safe, electrical power sources 
and hot air and hot water producing apparatus. 
I0126. As shown in this Appendix on pages 1, 2, the final 
cost for the new solar panel apparatus is Szero, and the cus 
tomer will receive a S1,454. rebate and approximately 10 
million BTUH of free HVAC and hot water, annually. As 
shown on pages 28-34, by using the present invention one can 
provide free cooling in addition to free cost of installation of 
the new apparatus. This latter calculation is based in part on 
the KWH credited to the customer over a given period, com 
pared to the KWH required to operate the heat pump and 
furnace for specified time period which is much less than the 
Solar exposure period. 
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0127. While the invention has been described with refer 
ence to particular embodiments, it is to be understood by 
those skilled in the art that modifications and variations can be 
effected within the spirit and scope of the invention. It is 
further to be understood that although the preferred embodi 
ments are described for a residential system, principles herein 
are likewise applicable to commercial and otherwise larger or 
smaller HVAC and hot water systems. 

1. An electric forced air hydronic furnace for heating water 
for an on-demand hot water Supply system, said furnace oper 
able with (1) a heat pump having as a first heat exchange 
element, a condenser coil that emits heat, (2) a recirculating 
air flow through a continuous air duct system, and (3) a cold 
water Supply, said furnace comprising: 

a. an air flow inlet, an air flow outlet and an air flow 
passageway between said inlet and outlet, 

b. a 1' heat exchanger that receives air from said inlet and 
includes said condenser coil of said heat pump as a heat 
Source, 

c. a 2nd heat exchanger that receives air from said 1st heat 
exchanger and includes a hydronic heat exchanger coil 
through which flows water to be heated, whereby said air 
is heated in said 1st heat exchanger and rejects heat to 
said water in said 2nd heat exchanger, 

d. a blower for forcing said recirculating air flow through 
said 1st and 2nd heat exchangers and through said air 
duct system, and 

e. control means for operating said heat pump when heat is 
needed to heat said water in said 2nd heat exchanger. 

2. A furnace as defined in claim 1, where said heat pump, 
when operated in its refrigeration mode, has its 1st heat 
exchange element function as an evaporation coil to provide 
refrigeration to air flow through said 1st heat exchanger, said 
refrigerated air then flowing into said air duct systems. 

3. A furnace as defined in claim 1, further comprising (a) an 
electric flash heater for heating on-demand hot water, (b) 
valve means and automatic control means to direct said cold 
water to be heated first to said 2" heat exchanger, and then to 
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said flash heater if said 2nd heat exchanger has insufficient 
heating capability at that time. 

4. A furnace according to claim3, comprising further valve 
and automatic control means for responding to a demand 
from the system for hot air: (a) first to activate said heat pump 
and thereby obtain heat transferred into said air flow in said 
1st heat exchanger, and (b) second, if there is insufficient heat 
from said heat pump, to activate said flash heater to direct hot 
water to said hydronic coil in said 2nd heat exchanger from 
which there will be heat transfer into said air flow through 
said 2" heat exchanger. 

5. A furnace according to claim 1, wherein said heat trans 
fer to said water in 2nd heat exchanger occurs with Substan 
tially the same heat transfer efficiency as the efficiency of said 
heat pump. 

6. A furnace according to claim 5, wherein said heat trans 
fer to said waterflow has a cost essentially no greater than the 
operating cost of the heat pump. 

7. A furnace as defined in claim 1, further comprising a set 
of solar panels coupled to said heat pump and situated on the 
top and two sides of said heat pump for exposure to overhead 
and Southern direction Sunlight, said Solar panels adapted to 
function and as an electric current source for reverse current 
flow into the power grid for net meeting when the furnace 
system has no demand for heat pump operation, said heat 
pump drawing current normally from the power grid when 
said furnace signals a demand for heat pump operation either 
to produce heat or refrigeration. 

8. A furnace according to claim 7, wherein said solar panels 
are each attached to said top and sidewall Surfaces respec 
tively of said heat pump. 

9. A furnace according to claim 7, whose solar panels have 
the capacity for generating electrical current which when 
directed into power grid achieves stored credits which are 
sufficient to substantially pay for current demanded by said 
heat pump during its normal operation. 

c c c c c 


