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Heat exchanger for a gas boiler.

@ A heat exchanger for a gas boiler, having a
simple structure and increased heat-exchang-
ing efficiency, has a heating tube 13 wound into F‘ I G 3
a spiral and having a plurality of heat-exchang- .
ing fins 13a formed thereon by rolling. At least
one hot water tube 14 may be installed inside
the heating tube, to perform both space heating
and water heating in a compact structure. The
outer peripheral surface of the hot water tube
may be carved in a spiral form so that space
heating water has a turbulent flow.
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heat exchang-
er, and more particularly to a heat exchanger for a gas
boiler which can reduce manufacturing processes
and improve the heat-exchanging efficiency thereof
by simplifying its structure.

2. Description of the Prior Art

A gas boiler is a heating system for domestic use,
e.g., for space heating and/or for water heating pur-
poses and is normally provided with a burner and a
heat exchanger as the main parts that determine the
characteristics and design of the gas boiler. Accord-
ingly, there has been a great effort in developing such
main parts in order to provide a compact, efficient,
easily produced and inexpensive gas boiler.

A conventional heat exchanger for a gas boiler, as
shown in Figs. 1A and 1B, comprises a plurality of
heating tubes 3 arranged around the periphery of a
cylindrical gas burner 2 which is vertically mounted on
the inner central part of a body 1 of the heat exchang-
er and has a plurality of flame nozzles 2a, and a plur-
ality of heat-exchanging fins 4 vertically welding-fi-
xed on the outside of the heating tubes 3 at regular
intervals so as to increase the heat-exchanging area.

The gas boiler is also provided with a bottom 5 for
supporting the heating tubes 3 and connecting heat-
ing water passages, being installed at the lower part
of the body 1, a header 6 for providing passages of
the heating water flowing from the lower part of the
body 1, being installed at the upper part thereof, and
a baffle 7 for partitioning the inner space of the head-
er 6 to enable the heating water to flow smoothly, be-
ing installed inside the header 6.

Further, two pipes 8 and 9 installed at the lower
part of the bottom 5 and coupled to external pipes (not
illustrated) to provide water inlet and outlet channels,
a ceramic heater 10 for igniting mixed gas, which is in-
stalled adjacent to the cylindrical gas burner 2, and a
fan 11 for supplying mixed gas to be in combustion
into the gas burner 2, installed at the lower part of the
gas burner 2, are also provided.

Operation of the conventional heat exchanger
constructed as above will now be explained as fol-
lows.

When the mixed gas composed of fuel gas and air
supplied by fan 11 is drawn into gas burner 2, and cer-
amic heater 10 is supplied with electric power source
to be heated to an ignition point, the supplied mixed
gas becomes in combustion. At this time, water sup-
plied through inlet pipe 8 is gathered in bottom 5, div-
ided through a plurality of heating tubes 3, and then
gathered at the inner space of header 6, thereby ex-
changing heat with high temperature combustion gas
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burned at gas burner 2. That is, the high temperature
combustion gas burned at gas burner 2 transmits heat
to a plurality of heating tubes 3, a plurality of heat-
exchanging fins 4 and the water which flows through
heating tubes 3, thereby heating the water.

The water gathered in the inner space of header
6 in this way passes through heating tubes 3 again,
along the passage formed by baffle 7, exchanging
heat once more, and is then exhausted to the external
pipe through outlet pipe 9.

However, the conventional heat exchanger as
described above has a problem in that a plurality of
heat-exchanging fins 4 for increasing the heat trans-
mission area must be welding-fixed in order to adhere
closely about the periphery of heating tubes 3 instal-
led around cylindrical gas burner 2. Also, bottom 5
and header 6 for forming water passages must be re-
spectively welding-fixed at the lower and upper part
of heating water tubes 3 in order not to leak water, so
that the overall structure is complicated and manu-
facturing processes and costs are increased. More-
over, when a plurality of heat-exchanging fins 4 are
welding-fixed to a plurality of heating water tubes 3,
perfect adhesion cannot be practically obtained. Ac-
cordingly, it is difficult to perform fixing-work of a reg-
ular interval (usually 3-4mm interval) and thus it is im-
possible to examine the array accuracy of heat-
exchanging fins 4. Therefore, heat-exchanging effi-
ciency is degraded.

SUMARY OF THE INVENTION

The present invention has been made to over-
come the problems involved in the prior art. It is an
object of the present invention to provide a heat ex-
changer for a gas boiler which can reduce the man-
nfacturing processes and costs and improve the heat-
exchanging efficiency by simplifying the structure of
the heat exchanger.

According to the present invention, there is pro-
vided a heat exchanger for a gas boiler having a gas
burner, comprising:

a tube for heating space-heating water, the
tube being wound into a spiral, centering around the
gas burner with a predetermined distance therefrom,
and having a plurality of heat-exchanging fins formed
on the outer peripheral surface of the tube.

BRIEF DESCRIPTION OF THE DRAWINGS

The above object and other advantages of the
present invention will become more apparent by de-
scribing the preferred embodiment thereof with refer-
ence to the accompanying drawings, in which:

Fig. 1A is a partially-sectioned perspective view
of the conventional heat exchanger for a gas boiler.

Fig. 1B is a cross-sectional view taken along the
line A-Ain Fig. 1A.



3 EP 0 570 201 A1 4

Fig. 2A is a longitudinal cross-sectional view
showing an embodiment of a heat exchanger for a gas
boiler according to the present invention.

Fig. 2B is a cross-sectional view taken along the
line B-B in Fig. 2A.

Fig. 3 is a detailed cross-sectional view of C part
in Fig. 2B, showing the structures of a heating tube
and a hot-water tube according to the embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to Figs. 2A, 2B and 3, cylindrical
gas burner 12 having a plurality of flame nozzles 12a
is vertically mounted on the inner central part of body
11, and heating tube 13 having a plurality of heat-
exchanging fins 13a formed thereon is wound into a
spiral, centering about the periphery of gas burner 12
with a predetermined distance from gas burner 12.

In the embodiment of the present invention, hot
water tube 14 for exchanging heat with hot water is in-
stalled inside heating tube 13 for hot water supply,
while heating tube 13 is for space heating.

Cylindrical gas burner 2 is fixed on burner-fixing
plate 11a of body 11 by a plurality of screws 15. Heat-
ing tube 13 is arranged around the periphery of gas
burner 12 in a spiral form, being fixed on burner-fixing
plate 11a.

In particular, a plurality of heat-exchanging fins
13a are formed on the outer peripheral surface of
heating tube 13, while the height of each fin 13a and
the interval between each fin 13a are made to be con-
stant by a rolling (screw thread rolling) process.

Moreover, it is desirable that the outer peripheral
surface of hot water tube 14 installed inside heating
tube 13 is carved in a spiral form so that the heating
water has a turbulent flow and thus flows smoothly,
thereby increasing the heat transmission area and
improving heat-exchanging efficiency.

Furthermore, at the ends of coupling pipes 16
and 17, which are respectively folded downwardly at
an angle of 90 degrees from the upper and lower parts
of heating tube 13, inlet nipple 18 which is composed
of heating water inlet 18a and hot water inlet 18b, and
outlet nipple 19 which is composed of heating water
outlet 19a and hot water outlet 19b are formed, re-
spectively.

At the upper side of body 11, adiabatic vessel 20
is installed to prevent the combustion gas from being
directly expelled through exhaust port 23 which is
connected to heating tube 13 and installed at the top
of body 11, by coupling tubes 21 and 22 so that a por-
tion of the heating water flows through adiabatic ves-
sel 20.

Ignition plug 24 is installed to be adjacent to cyl-
indrical gas burner 12, and fan 25 for supplying the
mixed gas into gas burner 12 is installed at the lower
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side of burner 12.

The operation of the heat exchanger according to
the present invention constructed as above will be de-
scribed in detail.

When the mixed gas is supplied into gas burner
12 by fan 25 coupled to burner 12 and ignition plug 10
is supplied with the electric power source, the sup-
plied mixed gas is immediately ignited and burned.
The combustion gas passes through spaces between
each of heat-exchanging fins 13a formed on heating
tube 13 which surrounds burner 12, transmitting heat
thereto, and then is exhausted through exhaust port
23.

At this time, the heating water and hot water sup-
plied from inlet nipple 18 flow to the upper part of body
11 through heating tube 13 and hot water tube 14, re-
spectively, exchanging heat with the combustion gas.
The heating water and hot water then flow down to
the lower part of body 11 through coupling pipe 17
and are respectively exhausted to the external pipes
through output nipple 19.

In the embodiment, since the outer peripheral
surface of hot water tube 14 installed inside heating
tube 13 is carved in a spiral form, turbulent flow oc-
curs in the heating water, thereby improving the heat
transmission effect. The length of the heating tube 13
is determined according to the input amount of heat,
which can be obtained by the following expression:

Q=U-A-ATm
where, Q: input amount of heat (Kcal/h),
U: heat transmission coefficient (Kcal/h-m2-
°C),
A: heat transmission area (m?), and
A Tm: algebraic average temperature differ-
ence (°C).

If any input amount of heat (Q) is determined, the
heat transmission area (A) suitable for the deter-
mined amount of heat is obtained by the above ex-
pression. Thereafter, the length of heating tube 13
can be obtained by converting the heat tramsmission
area (A).

In particular, since heat-exchanging fins 13a are
formed on the periphery of heating tube 13 by a roll-
ing process, it is possible to reduce the height of heat-
exchanging fin 13a from 3-4 millimeters to 2 millime-
ters or less, while the number thereof can be in-
creased. Accordingly, it is possible to increase the
heat transmission area, whereas the length of heat-
ing tube 13 can be shorter. Further, it is possible to
solve the corrosion problem due to the high heat-
exchanging fin 13a of the conventional apparatus and
to make the pitch of the heat-exchanging fin 13a
shorter.

From the foregoing, it will be apparent that the
heat exchanger for a gas boiler according to the pres-
ent invention has a simpler structure and reduced
manufacturing processes, in comparison with the
conventional heat exchanger, by reason of the heat-
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ing tube having heat-exchanging fins formed thereon
and wound into a spiral. Practically, the present heat
exchanger achieves a reduction of manufacturing
cost of over 30 percent compared with the conven- 5
tional heat exchanger as well as achieving an im-
provement in working efficiency. Moreover, the pres-
ent heat exchanger can perform both space heating
and water heating even in a compact-structured heat
exchanger by installing the heating hot water tube in- 10
side the heating tube. Furthermore, the outer periph-
eral surface of the hot water tube is carved in a spiral
form to make the heating water flow turbulently and
thus the heat-exchanging efficiency is much im-
proved. 15

Claims

1. A heat exchanger for a gas boiler having a gas 20
burner, comprising:
a tube (13) for heating space-heating wa-
ter, said heating tube being would into a spiral,
centering around said gas burner (12) with a pre-
determined distance therefrom, and having a 25
plurality of heat-exchanging fins (13a) formed on
the outer peripheral surface of said heating tube.

2. Aheat exchanger as claimed in claim 1, wherein
said plurality of heat-exchanging fins are formed 30
on the outer peripheral surface of said heating
tube by a rolling process.

3. Aheat exchanger as claimed in claim 1 or 2, fur-
ther comprising at least one hot water tube (14) 35
installed inside said heating tube.

4. A heat exchanger as claimed in claim 3, wherein
the outer peripheral surface of said hot water
tube is carved in a spiral form, whereby said 40
space-heating water has a turbulent flow and
flows smoothly.

5. A heat exchanger as claimed in claim 4, wherein
the outer peripheral surface of said hot water 45

tube is carved in a spiral form by a rolling proc-
ess.
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FIG. 1A
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