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(54) Gas quick water heater

(57) A gas quick water heater is disclosed which
includes a heat exchanger (60) having an annular lower
manifold (62) with a cold-water intake (62a), an annular
upper manifold (62) with a hot-water exit (61a), a plural-
ity of coil-shaped heat exchanging tubes (63) connected
between the manifolds (61,62), and a baffle plate (64)
installed in the center of the heat exchanging tubes (63)
and for delaying the flow of heated air; an inner liner
(40) for closely embracing the inner surface of the heat
exchanging tubes (63) of the heat exchanger; an outer
liner (50) designed higher than the inner liner (40) in
height and for closely embracing the outer surface of the
heat exchanging tubes (63); a lower plate (35) for clos-
ing a lower portion between the inner (40) and outer lin-
ers (50) and having an air intake (35a) at the center; a
swirl plate (33) having a plurality of air intakes (33a) at
the periphery and a gas hole (33b) at the center portion;
a combustion barrel (30) having a plurality of air intakes
(30a) on the overall surface; an insulation member (105)
in which the top surface is closed and the lower surface
is opened to form an annular air intake (105a); and an
exhaust fan (70) for discharging burned gas through the
opening of the outer liner and the exhaust port of the
barrier.
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Description

Background of the Invention

The present invention relates to a gas quick water
heater, and more particularly, to a gas quick water
heater which employs a counter-flow method in which
the direction of heat flow is opposite to the direction of
water flow to be heated, and which indirectly heats a
heat exchanger.

A general gas quick water heater, as shown in Fig.
1, directly heats a heat exchanging tube 2 through
which cold water introduced through a water supply
pipe 1 flows, with a burner 3 so that the cold water is
heated. The heated water is supplied via a hot-water
pipe 4.

However, in such a gas quick water heater, the
flame of burner 3 is applied directly to heat exchanging
tube 2 which is corroded due to high temperature, short-
ening the life of the gas quick water heater. Further, the
heater has no means for completely burning harmful
gas such as carbon monoxide and nitrogen oxide pro-
duced during a gas combustion, thereby decreasing the
combustion efficiency and creating environmental pollu-
tion. This is dangerous for poisoning due to the harmful
gases. Moreover, in the heater, the heat of burner 3 is
designed to focus on the fin of short-length heat
exchanging tube 2 and transmit the heat of the fin to
water via heat exchanging tube 2, thereby increasing a
heat loss.

Furthermore, the hot water discharged from hot-
water pipe 4 cannot be supplied at more than one tem-
perature. However, a temperature of hot water in taking
a shower and a temperature of hot water in washing
dishes are different. Therefore, it is desirable that when
taking a shower and washing dishes at the same time,
the hot water discharged from heat exchanging tube 2
should be supplied at two different temperatures. Since
the conventional gas quick water heater supplies hot
water at a single temperature, it is uneconomic to sup-
ply high-temperature hot water even in washing dishes.
However, lower-temperature hot water can be used in
washing dishes.

United States Patent No. 5,365,887 discloses a gas
quick water heater in which a heat exchanger is indi-
rectly heated in a counter-flow method, heating cold
water at a higher heat efficiency and thereby increasing
the life of the heat exchanger. However, this heater does
not overcome other problems and has not improved
sharply heat efficiency and the life of heat exchanger.

Summary of the Invention

Therefore, in order to solve the above-discussed
drawbacks, it is an object of the present invention to pro-
vide a gas quick water heater having a greatly improved
heat efficiency.

It is another object of the present invention to pro-
vide a gas quick water heater which perfectly prevents a
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heat exchanger from being corroded by high tempera-
ture, sharply increasing the life of the heat exchanger.

It is still another object of the present invention to
provide a gas quick water heater which perfectly burns
imperfectly burned gas using a catalyzer, to thereby
enhance combustion efficiency and simultaneously pre-
vent environmental pollution.

It is yet another object of the present invention to
provide a gas quick water heater which can control the
rotation speed of an exhaust fan and the supply amount
of gas in proportion to the flow amount of hot water
being used and an established temperature of hot
water, thereby heating cold water at an optimal effi-
ciency.

It is still yet another object of the present invention
to provide a gas quick water heater which can supply
hot water at more than one temperature.

To accomplish the objects of the present invention,
there is provided a gas quick water heater comprising: a
casing divided into first and second spaces by a barrier;
a heat exchanger installed in the second space and
having an annular lower manifold with a cold-water
intake, an annular upper manifold with a hot-water exit,
a plurality of coil-shaped heat exchanging tubes con-
nected between the manifolds, and a baffle plate
installed in the center of the heat exchanging tubes and
for delaying the flow of heated air; an inner liner for
closely embracing the inner surface of the heat
exchanging tubes of the heat exchanger; an outer liner
placed higher than the inner liner and for closely
embracing the outer surface of the heat exchanging
tubes; a lower plate for closing a lower portion between
the inner and outer liners and having an air intake at the
center; a swirl plate installed at the middle of the inner
liner and having a plurality of air intakes at the periphery
and a gas hole at the center portion; a combustion bar-
rel installed in the swirl plate, spaced apart from the
inner liner by a predetermined distance, and having a
plurality of air intakes on the overall surface; a burner
installed in the combustion barrel; an insulation member
spaced apart from the outer side surface and top of the
outer liner by a predetermined distance and in which the
top surface is closed and the lower surface is opened to
form an annular air intake; and an exhaust fan installed
in the first space and for discharging burned gas
through the opening of the outer liner and the exhaust
port of the barrier.

In the present invention, a catalyst for accelerating
the combustion of imperfectly burned gas is provided on
the upper portion of the combustion barrel.

Further, a flow amount detector is installed on a
cold-water supply pipe to control the rotation speed of
the exhaust fan and a gas supply amount in proportion
to the flow amount of hot water detected by the flow
amount detector so that cold water can be heated at an
optimal efficiency.

A mixing valve which can simply supply hot water or
supply the hot water with cold water mixed is installed to
supply two kinds of hot water of different temperatures.
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Brief Description of the Attached Drawings

Fig. 1 is a schematic configuration view of a general
gas quick water heater;

Fig. 2 is a schematic configuration view of a gas
quick water heater of the present invention;

Fig. 3 is a cross-sectional view of the present inven-
tion cut along line A-A of Fig. 2;

Fig. 4A is a plan sectional view of a burner, which is
an important component of the present invention;
and

Fig. 4B is a front sectional view of the burner.

Detailed Description of the Invention

Hereinafter, a preferred embodiment of a gas quick
water heater of the present invention will be explained in
detail with reference to the attached drawings.

As depicted in Fig. 2, in a gas quick water heater of
the present invention, a casing 101 is divided into a first
space 103 and a second space 104 with a barrier 102.
First space comprises a flow amount detector 80 for
detecting the amount of cold water entered, an exhaust
fan 70 for forcibly discharging burned gas, a mixing
valve 90 for supplying hot water at two kinds of temper-
ature, and a thermistor 106 for detecting the tempera-
ture of hot water discharged from mixing valve 90.

Second space 104 comprises a burner/heat
exchanger which burns gas supplied through gas sup-
ply pipe 11 and performs heat exchange between the
burned gas and cold water.

A heat exchanger 60 installed inside second spacer
104 comprises an annular upper manifold 61 having a
hot-water exit 61a, an annular lower manifold 62 having
a cold-water intake 62a, and a plurality of coil-shaped
heat exchanging tubes 63 connected between upper
and lower manifolds 61 and 62. Cold water of a cold-
water supply pipe 81 enters lower manifold 62 through
cold-water intake 62a and flows through upper manifold
61 via the plurality of heat exchanging tubes 63. Then,
the cold water is discharged to mixing valve 90 through
hot-water exit 61a.

At the center of the plurality of heat exchanging
tubes 63 is installed respectively a baffle plate 64 in
which a plurality of wings 64a are bent toward both
sides in a ribbon-shaped metal plate. Baffle plate 64
delays the traveling speed of burned gas flowing
through the center of heat exchanging tubes 63.

As shown in Figs. 2 and 3, a pleated cylindrical
outer liner 50 is installed outside heat exchanger 60 and
constructed so that the outer surface of the plurality of
annularly-disposed heat exchanging tubes 63 is closely
embraced and the lower one side of the liner has an
opening 50a communicating with exhaust fan 70.

A pleated cylindrical inner liner 40 is installed inside
heat exchanger 60 and constructed so that the inner
surface of the plurality of heat exchanging tubes 63 is
closely embraced. The height of the inner liner 40 is
designed to be lower than outer liner 50. A burner 20
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and a combustion barrel 30 are installed inside inner
liner 40.

A lower plate 35 which closes a lower surface
between inner and outer liners 40 and 50 and has an air
intake 35a at the center, is attached to the lower por-
tions of inner and outer liners 40 and 50.

A swirl plate 33 having a plurality of air intakes 33a
at the periphery and a gas hole 33b at the center portion
is installed In the middle of inner liner 40.

Combustion barrel 30 is installed in swirl plate 33
concentrically with burner 20 and spaced apart from the
inner surface of inner liner 40 by a predetermined inter-
val. A plurality of air intakes 30a are formed throughout
combustion barrel 30.

A guide bent in one direction for rotating air entering
combustion barrel 30 in a swirl form is provided in air
intakes 33a of swirl plate 33 and air intakes 30a of com-
bustion barrel 30.

Exhaust fan 70 is installed on barrier 102 of first
space 103 so that burned gas is discharged outside
through opening 50a of outer liner 50 and exhaust port
102a formed on barrier 102.

In this configuration, air enters inner liner 40
through intake 35a of lower plate 35 by exhaust fan 70
and enters combustion barrel 30 through air intake 33a
of swirl plate 33 and air intake 30a of combustion barrel
30 to be heated and raised. Then, thus raised air is low-
ered through a space placed between inner and outer
liners 40 and 50 and discharged outside through open-
ing 50a of outer liner 50 and exhaust port 102a of bar-
rier 102.

An insulation member 105 is provided on the side
and top of heat exchanger 60, while being spaced apart
from the outer side and top of outer liner 50 by a prede-
termined distance. The lower portion of insulation mem-
ber 105 is open so that annular air intake 105a is formed
between it and outer liner 50. Part of air is supplied to
the upper portion of heat exchanger 60 through air
intake 105a and through a space between outer liner 50
and insulation member 105, and thereby mixed with
heated air.

Burner 20, as shown in Figs. 4A and 4B, comprises
a gas chamber 22 for storing gas supplied through a
gas supply pipe 11, a plurality of nozzles 21 installed on
the upper wall of gas chamber 22, a flame holder 23
divided by barrier 24 and formed with a plurality of flame
holes 23a, a gas-air mixing pipe 25 installed on swirl
plate 33 placed on the inner bottom of the divided space
of flame holder 23 and installed to coincide with gas
hole 33b of swirl plate 33, having a guide 26 bent out-
ward on the upper portion, and a spacer 27 for spacing
gas chamber 22 and swirl plate 33 by a predetermined
distance. An ignition rod (not shown) is installed around
flame holder 23.

As shown in Fig. 2, a catalyst 31 for accelerating the
combustion of imperfectly burned gas is installed on the
upper portion of combustion barrel 30 by a catalyst
installation plate 32.

In this invention, the rotation speed of exhaust fan
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70 and a gas supply amount are controlled in proportion
to flow amount of hot water being used and an estab-
lished temperature of hot water. In order to detect the
flow amount of hot water being used, flow amount
detector 80 for detecting the flow amount of cold water
being entered is installed on cold-water supply pipe 81.
In order to detect the temperature of hot water, thermis-
tor 106 is installed on two hot-water supply pipes.
Exhaust fan 70 is employed so that its rotation speed is
varied in proportion to the flow amount of hot water
detected by flow amount detector 80, that is, the flow
amount of cold water being entered, and the estab-
lished temperature of hot water. Gas valve 10 for auto-
matically controlling a gas supply amount in inverse
proportion to the intake pressure of exhaust fan 70 is
installed on gas supply pipe 11. The intake pressure of
exhaust fan 70 is detected by a pressure sensor (not
shown) which can be installed, for instance, between
exhaust port 102a of barrier 102 and opening 50a of
outer liner 50.

A lower intake pressure(pressure of space between
exhaust port 102a and opening 50a) indicates that the
rotation speed of exhaust fan 70 becomes faster to
increase the amount of air flow passing through heat
exchanger 60. Here, the gas supply amount increases
corresponding to the air flow amount.

Conversely, a higher intake pressure of exhaust fan
70 indicates that the rotation speed of exhaust fan 70
becomes slower to decrease the air flow amount pass-
ing through heat exchanger 60. Here, the gas supply
amount decreases corresponding to the air flow
amount.

A controller for varying the rotation speed of
exhaust fan 70 in proportion to the flow amount of
entered cold water detected by flow amount detector 80
and automatically controlling the gas supply amount of
gas valve 10 in inverse proportion to the intake pressure
of exhaust fan 70 can be easily realized for the skilled in
the art and therefore detailed description thereof will be
omitted.

Further, flow amount detector 80 for detecting the
flow amount of cold water being entered, exhaust fan 70
whose rotation speed is varied in proportion to the
amount of cold water being entered and an established
temperature of hot water, and gas valve 10 for automat-
ically controlling a gas supply amount are commercially
available in several kinds and detailed description
thereof will be also omitted.

Mixing valve 90 which can simply supply hot water
or supply the hot water with cold water mixed is installed
infirst space 103 and connected to upper manifold 61 of
heat exchanger 60. This kind of mixing valve 90 is well-
known and will be omitted in detailed description.

The operation of the gas quick water heater of the
present invention will be presented below.

Gas is supplied through gas supply pipe 11 and
cold water is supplied through cold-water supply pipe
81. When burner 20 and exhaust fan 70 operate, quick
water heater 100 operates.
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Cold water is supplied to lower manifold 62 through
cold-water intake 62a and raised to upper manifold 61
through a plurality of coil-shaped heat exchanging tubes
63. Air enters inner liner 40 through intake 35a of lower
plate 35 by the operation of exhaust fan 70 and creates
a swirl through air intake 33a of swirl plate 33 and air
intake 30a of combustion barrel 30. Then, the air enters
combustion barrel 30. The air of combustion barrel 30 is
mixed and burned with burned gas to thereby be heated
and raised. The raised air is lowered through a space
between inner and outer liners 40 and 50 and dis-
charged through opening 50a of outer liner 50 and
exhaust port 102a of barrier 102.

Heat exchange is performed between the cold
water being raised in heat exchanging tubes 63 and
heated air beign lowered a space between inner and
outer liners 40 and 50 so that the cold water is heated.
Since heat exchanging tubes 63 are coil-shaped, water
moves at a slow speed. Heated air is delayed by baffle
plate 64 installed in the center of heat exchanging tubes
63 when flowing between inner and outer liners 40 and
50. This enhances heat transmission efficiency
because heat exchange is performed briskly between
water and heated air.

External air comes into the upper portion of heat
exchanger 60 through air intake 105a and a space
between outer liner 50 and insulation member 105 by
the operation of exhaust fan 70. The amount of external
air coming through air intake 105a is comparatively
small and the external air coming into the upper portion
of heat exchanger 60 lowers the temperature of high-
temperature air heated by burner 20, to thereby prevent
upper manifold 61 and heat exchanging tubes 63 from
being damaged due to the high temperature.

Gas which is stored temporarily in gas chamber 22
of burner 20, is ejected through nozzle 21 and enters
mixing pipe 25 with air mixed. Mixed gas starts to be
burned in flame holder 23 and enters combustion barrel
30 through flame hole 23a. Since part of the mixed gas
is deflected outward by guide 26 installed in mixed pipe
25, the burned gas is uniformly ejected through all of
flame holes 23a of flame holder 23. The gas is burned
while being completely mixed with air entered combus-
tion barrel 30 in a swirl form, greatly increasing combus-
tion efficiency.

Since the gas of combustion barrel 30 passes
through catalyst 31 for accelerating combustion, imper-
fectly burned gas is completely burned. Therefore, the
combustion efficiency is further improved to obtain
higher heat efficiency and not to discharge harmful gas.

The rotation speed of exhaust fan 70 and a gas
supply amount to burner 20 are proportional to the flow
amount of hot water being used, that is, the flow amount
of cold water being entered and an established temper-
ature of hot water. The rotation speed of exhaust fan 70
is varied in proportion to the cold flow amount detected
by flow amount detector 80 installed on cold-water sup-
ply pipe 81, that is, the flow amount of hot water and the
established temperature of hot water being used. The
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gas supply amount of gas valve 10 is controlled accord-
ing to the exhaust amount of exhaust fan 70.

Since the temperature and traveling speed of
heated air increases proportional to the flow amount of
hot water being used, hot water of an established tem-
perature can be obtained regardless of the flow amount
of hot water being used.

Supplied hot water is divided into two kinds of tem-
perature by mixing valve 90 so that a higher-tempera-
ture hot water is used to take a shower and at the same
time, a lower-temperature hot water is used to wash
dishes.

Comparatively low air flows between inner liner 40
and combustion barrel 30, between outer liner 50 and
insulation member 105, and on the upper portion of
heat exchanger 60 and external air entered the upper
portion of heat exchanger 60 lowers the temperature of
high-temperature air heated by burner 20 so that heat
exchanger 60 does not come into direct contact with the
high-temperature heat. As a result, heat exchanger 60
is not corroded due to high temperature and lengthens
sharply in life.

The heat exchanger may be as described and
claimed in our European application No 95304478.1.
(agent's reference 5188130) filed 26 June 1995 and
entitled Heat Exchanger. The mixing valve 90 may be as
described and claimed in our European application No.
95304480.7. (agent's reference 5188030) filed 26 June
1995 and entitled Hot Water Thermoregulating Valve.

Claims
1. A gas quick water heater comprising:

a casing divided into first and second spaces
by a barrier;

a heat exchanger installed in said second
space and having an annular lower manifold
with a cold-water intake, an annular upper
manifold with a hot-water exit, a plurality of coil-
shaped heat exchanging tubes connected
between said manifolds, and a baffle plate
installed in the center of said heat exchanging
tubes and for delaying the flow of heated air;
an inner liner for closely embracing the inner
surface of said heat exchanging tubes of said
heat exchanger;

an outer liner designed higher than said inner
liner in height and for closely embracing the
outer surface of said heat exchanging tubes;

a lower plate for closing a lower portion
between said inner and outer liners and having
an air intake at the center;

a swirl plate installed at the middle of said inner
liner and having a plurality of air intakes at the
periphery and a gas hole at the center portion;
a combustion barrel installed in said swirl plate,
spaced apart from said inner liner by a prede-
termined distance, and having a plurality of air
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intakes on the overall surface;

a burner installed in said combustion barrel;
an insulation member spaced apart from the
outer side surface and top of said outer liner by
a predetermined distance and in which the top
surface is closed and the lower surface is
opened to form an annular air intake; and

an exhaust fan installed in said first space and
for discharging burned gas through the open-
ing of said outer liner and the exhaust port of
said barrier.

A gas quick water heater as claimed in claim 1,
wherein a catalyst for accelerating the combustion
of imperfectly burned gas is provided on the upper
portion of said combustion barrel.

A gas quick water heater as claimed in claim 1,
wherein said baffle plate is made so that a ribbon-
shaped plate is pressed to form a plurality of wings
on both sides.

A gas quick water heater as claimed in claim 1,
wherein the air intakes of said swirl plate and com-
bustion barrel have unidirectionally bent guide so
that air enters said combustion barrel in a swirl
form.

A gas quick water heater as claimed in claim 1,
wherein said burner comprises a gas chamber for
storing gas supplied through a gas supply pipe, a
plurality of nozzles installed on the upper wall of
said gas chamber, a flame holder divided by a bar-
rier and formed with a plurality of flame holes, a
mixing pipe installed on said swirl plate placed on
the inner bottom of the divided space of said flame
holder and installed to coincide with said gas hole
of said swirl plate, having a guide bent outward on
the upper portion, and a spacer for spacing said
gas chamber and swirl plate by a predetermined
distance.

A gas quick water heater as claimed in claim 1,
wherein a flow amount detector for detecting the
flow amount of cold water being entered is installed
on a cold-water supply pipe connected with said
lower manifold, said exhaust fan is employed so
that its rotation speed is varied in proportion to the
flow amount of cold water (that is, the flow amount
of hot water) detected by said flow amount detector
and an established temperature of hot water, and a
gas valve for automatically controlling a gas supply
amount in inverse proportion to the intake pressure
of said exhaust fan is installed on said gas supply

pipe.

A gas quick water heater as claimed in claim 1,
wherein a mixing valve which can simply supply hot
water or supply the hot water with cold water mixed
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is installed in said upper manifold of said heat
exchanger.

A gas water heater having a heat exchanger
through which gas from a burner is fed in opposite
direction to the direction of water flow through the
heat exchanger.

The heater of claim 8, further comprising means for
mixing an ascending gas flow from the burner with
external air and means for feeding the gas and air
mixture downwardly through the heat exchanger.
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