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WATER HEATER BACKGROUND OF THE I NVENTION 1. Field of
the Invention 5 The present invention relates
generally to a heating device, and nore particularly
to a water heater. 2. Description of the Related Art
Typi cal ly, conventional water heaters include gas

wat er heaters and electric water heaters. The gas

wat er heater has a congw e therein and a gas
burner 10 heating the pipe 3?rép¢$y The el ectric

wat er heater has two types. The first type has an

el ectric heater to heat water directly. The second
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through the metal block to be heated. Typically, the gas water heater has a poorer
efficiency than the electric water heater, and it has to consider the air ventilation issue
for the place mounting the gas water heater to avoid accident. The other problem of the
gas water heater is that it usually has a long distance between the water heater and the
hydrant that user has to wait for the cold water in the pipe running out before the water
comes out, and the temperature will loss in the long pipe also. Another issue of the gas
water heater is temperature control. It is caused by the long pipe also to have the
reaction time of temperature change too slow that user usually over adjusts to make the
water temperature too hot or too cold when the water temperature had been changed to
the designed temperature. Some small electric water heaters have no water tank therein
that such water heater may be mounted in the house. The advantage of it is fast
reaction in temperature adjustment, and the drawback of it is that it can not supply

sufficient hot water. There are large electric water heaters in the present market, which



that such water heater nmay be nounted in the house.
The advantage of it is fast reaction in tenperature
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indirectly.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a first preferred embodiment of the present
invention;

FIG. 2 is a sectional view along the 2-2 line of FIG. 1;

FIG. 3 is a sectional view of the first preferred embodiment of the present
invention, showing the operation of the water heater;

FIG. 4 is a sectional view of a second preferred embodiment of the present
invention;

FIG. 5 is a sectional vier of a third preferred embodiment of the present
invention;

FIG. 6 is a sectional view of a fourth preferred embodiment of the present
invention;

FIG. 7 is a sectional view of a fifth preferred embodiment of the present

invention; and
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FIG 4 is a sectional view of a second preferred
enbodi nent of the present invention; 20 FIG 5 is a
sectional view of a third preferred enbodi nent of the
present invention; FIG 6 is a sectional view of a
fourth preferred enbodi nent of the present invention;
FIG 7 is a sectional view of a fifth preferred
enbodi f; [
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As shown in FIG and FIG 2, a water
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2 further more preferable is less than 10~ Torr.

A water pipe 40 is a continuous S-shaped pipe mounted in the case 20, which
has a first connection end 41and a second connection end 42 extended out of the case
20 respectively at opposite sides of the case 20, and the second connection is at a
higher position and the first connection end is at a lower position, as shown in FIG. 2.
In practice, the first and second connection ends 41, 42 of the water pipe 40 are to
connectors connected to external pipes to keep the airtight condition of the chamber
30.

A thermal medium 50, which is a liquid in room temperature with a lower
vaporized temperature, is received in the chamber 20 of the case 10. A need of the
thermal medium 50 is not much. Typically, sufficient thermal medium 50 only takes
1.5% to 20% of a volume of the chamber 20, preferable is 2% to 15%, and more
preferable is 10%. The consideration of the quantity of the thermal medium 50 is cost
and heat transfer efficiency. Any quantity of the thermal medium 50 in the chamber 20
should be still in the scope of the present invention. The thermal medium may be a
material with a high volatility, such as ether, alcohol, benzene or a mixture of above, or

other suitable materials.
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first and second connection ends 41, 42 of the water
pi pe 40 are to 15 connectors connected to externa

pi pes to keep the airtight condition of the chanber

30. A thermal nedium 50, which is a liquid in room
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Concth{lr%l 50 wqdbeafull in the chamber 30 to heat the water in the water pipe 40. it is

obvious that the heating area of the water pipe 40 is maximized to the entire surface of
the water pipe 40 that would provide the maximum heat efficiency. The vacuum
condition is related to vaporization of the thermal medium 50. The lower pressure in
the chamber 30 will get a faster evaporation the thermal medium 50 and a higher heat
efficiency. The present invention provides the vaporized thermal medium to be a
medium for heat transfer to water, so that the vaporized thermal medium will reach to
.the whole chamber for heat transfer. That is why the present invention has a higher
heat efficiency to heat water quickly. After heat transfer, the liquidized thermal
medium 50 will flow back to a bottom of the chamber 30 along an interior wall of the
case 20, and be reheated by the heating device 60 for vaporization again that the water
in the pipe may be heated to a desired temperature quickly and flow out the hot water
pipe 12 through the second connecting end 42.

FIG. 4 shows a water heater of the second preferred embodiment of the
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fl ow sensor (not shown) for turn-on or turn-off water.
Af oresaid control devices are common in the
conventional water heater, so we do not describe the
detail here. When 10 the heating device 60 is
energized to heat the thermal nmedium 50 in the case
and then the thermal nedium50 will be vaporized
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FIG. 7 shows a water heater of the fifth preferred embodiment of the present
invention, which the heating device is a gas burner 100 to replace the electric heater,
and an out case 110 is provided to enclose the case 20 therein for wind shield and air
guiding.

The present invention provides the thermal medium to be the heat transfer
medium that the heat generated from the heating device is transferred to the entire
space in the case. The water heater of the present invention can heat a greater quantity
of water very fast. While the water heater of the present invention is equipped with
electric heating device, it can be mounted in the shower room or kitchen directly. It is

very easy to mount and operate the water heater of the present invention. Some

embodiments provide a thermal isolation device to have all the power in heating water.

5



which is simlar to the first preferred enbodi nent
except that a heating device 60" is nounted on a
bott om of the chamber 30, in other words, on a bottom
of an interior side 5 of the case 20. The heating
efficiency of the heating device 60" will be better.
FIG. 5 shows a water heater of the third preferred
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er ral hows a wate
éter of the fifth preferred enbodi ment of the

présent invention, which the heating device is a gas
burner 100 to replace the electric heater, and an out
case 110 is provided to encl ose the case 20 t herein
for wind shield and air guiding. The present
i nvention provides the thermal nmediumto be the heat
transfer 20 nediumthat the heat generated fromthe
heating device is transferred to the entire space in
the case. The water heater of the present invention
can heat a greater quantity of water very fast. Wile
the water heater of the present invention is equipped
wWth electric heating device, it can be nounted in
the shower roomor kitchen directly. It is
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very easy to nount and operate the water heater of the
present invention. Sone 25 enbodi nents provide a
thermal isolation device to have all the power in
heating water. 5 The power loss is mnimzed FIG 8
is a water heater of the sixth preferred enbodi nent of
the present invention, which is equi pped with the gas

h ' A ) as sane as the fifth preferred
oS s CLA D S

wat er heater of the sixth preferred
enbodi nent has the 5 case 20 provided with a tunnel 25
froma bottomto a top thereof. The tunnel 25 is a

venti | ati faor burning gas. A spiral water
pi pe 40'1@8’?%25%33%%?%54‘ innel  25. 6 WHAT |'S CLAI MED

IS 1. @cé\%}ﬁ%iggg?%ig}gg?%%gtﬂgl;e-na case having an

airtight a wat ér pipe received in
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roomtenperature, recelve er-’of the

case; and, a heati.ng device for, . [ er .
et urn 1 PEEf PP, WRIGE g B 3obR%BEARE Hilved iy the
2%3%%%#0'}?1%&9@%@' m 1, wherein a pressure in the

a heating device for heating the thermal medium directly or indirectly.

2. The water heater as defined in claim 1, wherein a pressure in the chamber

is lower than one atmospheric pressure.

3. The water heater as defined in claim 2, wherein the chamber of the case is

vacuumed.

4. The water heater as defined in claim 2, wherein the pressure in the

chamber 30 is less than 10™Torr.

5. The water heater as defined in claim 1, wherein the water pipe has a
continuous S shape, and the second connection end is higher than the first connection

end.

6. The water heater as defined in claim 1, wherein the heating device is a

burner mounted on a bottom of the case.
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is lower than one atnospheric pressure. 3. The water
heater as defined in claim2, wherein the chanber of
the case is 15 vacuuned. 4. The water heater as
defined in claim2, wherein the pressure in the
chanber 30 is |less than 10-2Torr. 20 5. The water
heater as defined in claiml1l, wherein the water pipe
has a continuous S shape, and the second connection
end is higher than the first connection end. 6. The
wat er heiatfﬁé whler ﬁe%te'r Qse(‘fjeﬁlggd o @dlméwh%ﬁrtﬁé Heahh? device i 1s a gas
heating device is 25 burner nounted on a t om of
&Eﬁnggse 7 7. The wat er heater as defined in claim®6,
erein the heating device is a gas burner. 5 8. The
wat er heater as defined in claim1l1l, wherein the
heating device is an electric heater nounted on a

bot t om gf 1 Wh@ gva&?fﬁgaﬁergﬁ dlﬁﬁedvﬁt Bfim NCAnEleirPihe %@;{tin Rvicdis an

claimi, ereint eating devicé is an electric

heRLAE EQ?é%'Pﬁo%ﬁteG bgf?%'ﬁgmhgt:as%he chamber. 10 10. The

wat er eate I'n clairm1l, wherein the
t her mal nedlun1 takes 1.5%to 20% of a volune of the
chanber. 11. The water heater as defined in claim1,

wher ei n 9t I?Re %JQ%F H@e[ter%%%ﬂﬁ@di il claim 1, wherein the heating device is an

electric heater mounted on a bottom of the chamber.

10. The water heater as defined in claim 1, wherein the thermal medium

takes 1.5% to 20% of a volume of the chamber.

11. The water heater as defined in claim 1, wherein the thermal medium is
made of a material with a high volatility selected from a group consisting of ether,

alcohol, benzene.

12. The water heater as defined in claim I, further comprising a thermal

isolation layer surrounding the case.

13. The water heater as defined in claim 1, further comprising an outer case

enclosing the case therein.

14. The water heater as defined in claim 13, wherein a vacuum thermal

isolation layer is provided between the out case and the case.



15 made of a material with a high volatility sel ected
froma group consisting of ether, alcohol, benzene.
12. The water heater as defined in claim1, further
conprising a thermal isolation |ayer surrounding the
case. 20 13. The water heater as defined in claima1,
further conprising an outer case enclosing the case
therein. 14. The water heater as defined in claim 13,
wherein a vacuumthermal 25 isolation layer is

ded, b
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