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(57) ABSTRACT 

A domestic gas storage Water heater utilizes a plastic non 
pressure tank to deliver rnains pressure hot Water. The heater 
may be external or internal of the tank and has a heat out put 
of about 4-10 Mega joules per hour. A pressure transfer 
rnodule uses the mains pressure of the incoming cold Water 
to deliver hot Water from the tank at rnains pressure. The 
tank may be of larger storage capacity than conventional gas 
heaters and the arrangement ensures that the heated Water in 
the tank is strati?ed into layers of different temperature. This 

Jun. 19, 2000 (AU) ............................................ .. PQ8218 enables an uninterrupted supply of hot Water to be achieved. 
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GAS WATER HEATER 

BACKGROUND TO INVENTION 

[0001] Gas Water heaters that are commercially available 
and deliver mains pressure Water are characterized as having 
a stainless steel tank or a vitreous enamel lined mild steel 
tank With a high rating gas burner. These heaters don’t have 
a large capacity Water storage but can heat the Water quickly. 

[0002] The heat e?iciency of such heaters is not high and 
the output of Carbon dioxide, a green house gas, is quite 
high. Usually the heat exchange is achieved by passing the 
hot combustion gases up a ?ue through the centre of the tank 
or over the external surface of the tank. Australian patent 
720062 is an example of this approach. This has the disad 
vantage of having to heat the total volume of Water in the 
storage tank to the desired temperature. 

[0003] US. Pat. No. 4,503,810 discloses a combustion gas 
Water heater in Which the hot combustion gases do not 
exchange heat With the stored Water but rather a small 
volume of Water is quickly heated in direct exchange With 
the combustion gases in an external heat exchanger. Cold 
Water is draWn from the bottom of the storage tank heated in 
the external heat exchanger and then returned to the upper or 
middle portion of the storage tank by convection. 

[0004] Another problem With Water heater storage tanks is 
corrosion of the tank Which occurs With unlined and also 
vitreous enamel lined tanks. The use of non-corrodible 
stainless steel tanks is an expensive solution to the problem. 
Plastic tanks are cheaper but these are unsuitable for storing 
mains pressure hot Water. 

[0005] One proposal has been to use plastic lined metal 
tanks as proposed in US. Pat. No. 4,338,888. The combus 
tion chamber has Water Walls for heat exchange. Water from 
the bottom of the tank is heated in the Water Walled com 
bustion chamber and the heated Water is returned to the 
loWer portion of the tank. 

[0006] Another approach for electric heated tanks is USA 
patent 4437484 Which uses an un-pressurised plastic tank 
and a pump. 

[0007] It is an object of this invention to provide a storage 
Water heater Which overcomes these problems. 

BRIEF DESCRIPTION OF THE INVENTION 

[0008] To this end the present invention provides a com 
bustion Water heater Which includes 

[0009] a) a non-pressurised Water storage tank having 
a cold Water inlet in the loWer portion of said tank 
and a heated Water outlet in the upper portion of said 
tank 

[0010] b) a loW heat output combustion chamber 
having a ?ue for the egress of combustion gases 

[0011] c) a heat exchange surface associated With 
said ?ue 

[0012] d) means for contacting Water from the loWer 
portion of said Water storage tank With said heat 
exchange surface 
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[0013] e) means for conducting Water heated at the 
heat exchange surface to the upper portion of said 
Water storage tank 

[0014] f) pump means associated With the heated 
Water outlet to increase the pressure of Water from 
the non pressurised tank. 

[0015] By using a non-pressurised tank a plastic tank can 
be utilised With the resultant advantages of longer service 
life due to less corrosion. By returning the heated Water from 
the heat exchanger to the upper portion of the tank, tem 
perature strati?cation of the Water in the tank is established. 
This has the bene?t that Water extracted from the upper 
portion of the tank is alWays the hottest Water in the tank. 
The plastic used can be any structural polymer that is heat 
resistant and suitable for the application. Strati?cation of 
heated layers of Water is achieved by introducing the hot 
Water to the top portion of the tank and separating any 
hotWater being heated in the bottom of the tank from cold 
Water by using a separate chamber or a shroud. 

[0016] The use of a loW joule burner in combination With 
a heat strati?ed tank means that the stored Water can be cost 
effectively heated over a longer period of time. Because the 
hottest layers are adjacent the outlet there is little risk that 
the supply of hot Water Will be interrupted. The loW joule 
burner is preferably rated at 1 to 2 kW. 

[0017] The pump adjacent the outlet ensures the that the 
Water pressure from the hot Water taps Will be at a pressure 
equivalent to mains pressure. Preferably the pump is a multi 
compartment pressure transfer module that utilises the mains 
particularly high density polypropylene. The tank can be 
formed by any suitable moulding technique although for 
high density poly propylene bloW moulding is preferred. The 
storage volume of the tank may be greater than that Which 
is conventional for gas heaters but equivalent to that of 
electric storage heaters intended to supply similar daily 
volumes. A domestic siZe tank Would be 315 litres storage 
capacity but smaller or larger siZes are feasible. Alarge tank 
is required When the poWer rating of the combustion cham 
ber is selected to provide a time to heat the Whole tank of 
about 12 to 20 hours. The dimensions of such a tank are 
typically about 660 mm diameter and 1700 mm height. For 
smaller tanks a higher rating burner could be used to provide 
a larger proportion of the tank With hot Water. 

[0018] The tank 1 is provided With an outer skin 2 and a 
layer 3 of insulation to limit heat losses from the tank. The 
outer skin is preferably of a hard Wearing, tear resistant and 
Weather resistant plastic such as high density polyethylene, 
loW density polyethylene, ABA, ABS or even sheet metal. 
Sheet metal has the advantage of having loWer thermal 
expansion characteristics and may also be less expensive. 
The insulation material can be any suitable material With 
loW heat conductivity With polyurethane foam being the 
preferred material. 

[0019] The removable lid 4 also has an insulation layer 
betWeen an inner and outer skin. Because the tank is not 
intended to operate at mains Water pressure the seal betWeen 
the tank and the lid need not be particularly strong. This 
means that access to the interior of the tank for manufac 
turing and maintenance purposes is much easier than for 
mains pressure tanks. The lid 4 is arranged to seat on the 
tank above the operating Water level 9 of the tank. 
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[0020] The pressure transfer module 5 is of the type 
described in WO97/46805. The contents of that patent are 
incorporated herein by reference. Cold Water passes into the 
module through mains pressure cold Water inlet 10 and after 
being reduced in pressure the Water ?oWs through cold Water 
outlet 12 into the loWer portion of the tank. 

[0021] The PTM is either positioned in the top of the tank 
or draWs hot Water from the top layer of Water in the tank. 
Hot Water is draWn into the PTM 5 and exits at mains 
pressure through the hot Water outlet 11. 

[0022] In the embodiment shoWn in FIG. 1 cold Water 
from the bottom of the tank is draWn into the heat exchanger 
7 and passes up the heated Water delivery pipe into the upper 
section of the tank. The external heat exchanger 7 comprises 
a gas ?ame 6 mounted in a chamber With an associated air 
inlet. The hot combustion gases are caused to circulate 
around pipes or Water Walls in the heat exchanger and then 
to exit via the ?ue outlet 8. In FIG. 1 the ?ue is shoWn as 
balanced With the ?ue outlet 8 being adjacent the air inlet for 
gas ?ame 6. 

[0023] The embodiment of FIG. 2 is a ?rst version of a 
tank With the gas ?ame 6 and heat exchanger 7 disposed in 
the loWer portion of the tank. A shroud or convection ?ume 
13 con?nes the cold Water entering the bottom of the tank 
through inlet 12 so that it is in heat exchange relation ship 
With the external surface of the heat exchanger 7. The 
arrangement of heat exchanger 7 Within the shroud 13 may 
be in accordance With the Well knoWn principals of heat 
exchangers in increasing the heat transfer surface area 
Without impeding the ?oW of ?ue gases from the ?ame 6 to 
the ?ue outlet 8. In FIG. 2 the ?ue outlet 8 is disposed in the 
lid 4 of the tank. To maximise the heat transfer the hot Water 
delivery pipe 14 surrounds the vertical ?ue 16 up into the 
upper portion of the tank to terminate just beloW the Water 
level 9. 

[0024] In the embodiment of FIG. 3 Which is a variation 
of the embodiment of FIG. 2 the ?ue is balanced With the 
?ue outlet 8 being adjacent the air inlet for ?ame 6. As 
shoWn in FIG. 3 the heat exchanger 7 provides a path for the 
?ue gases Which traverses the base of the tank and then 
doubles back . The arrangement of heat exchanger 7 can be 
designed to provide maximum heat transfer area betWeen the 
conduits for the combustion gases and the Water contained 
Within shroud 13. In the embodiment of FIG. 3 the hot Water 
delivery tube 14 can be of smaller diameter. 

[0025] In all three embodiments the operation of the gas 
?ame may be fan assisted to ensure complete combustion of 
the fuel and to assist in the positive ?oW of the ?ue gases to 
the outlet 8. In the embodiment of FIGS. 2 and 3 the fan and 
gas mixing valve may be situated on the top of the tank to 
avoid having them attached to the external Wall of the unit 
Which Would increase the ?oor imprint of the unit. This has 
the additional advantage of keeping the fan aWay from dust 
accumulation near the bottom of the unit. The fan and gas 
valve can be a unit in Which the speed of the fan controls the 
gas inlet valve to maintain the correct air/gas mixture 
required for clean combustion. Apre-mix burner With a DC 
fan is preferred. In a simple unit With on temperature sensor 
a one speed fan Would be suitable. A tWo speed fan Would 
need tWo temperature sensors one higher than the other. 
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[0026] The burner used With a 315 litre tank in accordance 
With any of the above 3 embodiments is rated at 5-6 
Mega-joules/hour Which given the e?iciency of the strati? 
cation in the tank and the insulation on the tank gives a 
heating out put of about 1.1-1.3 KW. The e?iciency rating is 
about 80%. The burner may be a simple ?ame into the heat 
exchanger or may be a ?ame supported on a thimble like 
mesh shroud or even a longer mesh burner to extend Within 
the tank for the embodiments of FIGS. 2 and 3. 

[0027] The burner can be controlled by a control unit 
Which includes one or more temperature sensors Within the 
tank. With one sensor placed near the bottom of the tank a 
temperature above the set temperature for the tank Would 
trigger the sWitching off of the burner. With tWo sensors one 
near the top and one near the bottom variable heating rates 
can be utilised. AloW temperature at the upper sensor Would 
trigger a higher input rate for the fan to increase the heat out 
put until the upper sensor exceeded the set temperature. 

[0028] For domestic dWellings, the Water heater of this 
invention provides an uninterrupted supply of mains pres 
sure hot Water at loW energy cost and loW green house 
emissions. In addition the tank has a longer useful life than 
conventional gas Water heaters of equivalent capital cost. 

1. a combustion Water heater Which includes 

a) a non-pressurised Water storage tank having a cold 
Water inlet in the loWer portion of said tank and a 
heated Water outlet in the upper portion of said tank 

b) a loW heat output combustion chamber having a ?ue for 
the egress of combustion gases 

c) a heat exchange surface associated With said ?ue 

d) means for contacting Water from the loWer portion of 
said Water storage tank With said heat exchange surface 

e) means for conducting Water heated at the heat exchange 
surface to the upper portion of said Water storage tank 

f) pump means associated With the heated Water outlet to 
increase the pressure of Water exiting from the non 
pressurised tank. 

2. AWater heater as claimed in claim 1 in Which the Water 
in the tank is strati?ed by temperature With the hottest Water 
adjacent the hot Water outlet. 

3. AWater heater as claimed in claim 1 Wherein the heat 
exchange surface is disposed Within the Water storage tank. 

4. A Water heater as claimed in claim one Wherein the 
pump means is a multi compartmented pressure transfer 
module adapted to release hot Water at near mains pressure 
by utilising the existing mains pressure of the cold Water 
inlet. 

5. AWater heater as claimed in claim 1 Wherein the heat 
exchange surface is disposed Within the loWer portion of the 
tank and the tank incorporates a shroud Which separates the 
Water in the loWer portion of the tank, Which surrounds the 
heat exchanger, from the Water in the remainder of the tank, 
and a Water outlet alloWs Water from Within the loWer 
portion to rise to the upper section of the tank. 

6. A Water heater as claimed in claim 1 or 2 in Which the 
energy out put of the combustion unit is 1 to 2 kiloWatts. 

* * * * * 


