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(57) Abrége/Abstract:
In a liquid heating apparatus according to the present invention, an internal drum Is arranged at a space from and in an external

drum, a combustion gas descending chamber Is provided therebetween, an outer water chamber having a hot water outlet port
and a water supply port in the upper and lower sections thereof is provided outside the combustion gas descending chamber, an
Inner water chamber communicating with communicating tubes in the upper and lower sections to the outer water chamber Is
provided Inside the combustion gas descending chamber, a combustion chamber communicating to the combustion gas
descending chamber In the upper section Is provided Inside the Internal drum, and exhaust port Is provided under the
combustion gas descending chamber, a smoke collecting chamber having a larger cross-sectional area than that of said
exhaust port is provided under the exhaust port, and a smoke exhaust port is provided in this smoke collecting chamber.
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ABSTRACT

In a liquid heating apparatus according to the present
invention, an internal drum is arranged at a space from and in
an external drum, a combustion gas descending chamber 1is
provided therebetween, an outer wéter chamber having a hot
water outlet port and a water supply port in the upper and
lower sections thereof 1is provided outside the combustion gas
descending chamber, an 1nner water chamber communicating with
communicating tubes in the upper and lower sections to the
outer water chamber 1s provided 1inside the combustion gas
descending chamber, a combustion chamber communicating to the
combustion gas descending chamber 1in the upper section 1is
provided inside the internal drum, and exhaust port is provid-
ed under the combustion gas descending chamber, a smoke col-
lecting chamber having a larger cross—sectional area than that

of said exhaust port is provided under the exhaust port, and a
smoke exhaust port is provided in this smoke collecting cham-

ber.
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ATING APPARATUS

L]

LIQUID H.

P

[ Background of the Invention |

This invention relates to a liquid heating apparatus, such

as a boiler, utilizing an ascendant/descendant flowlng system

of a combustion gas.

The ligquid heating apparatuses as described above include,

for instance, one that this applicant proposed in Japanese

Utility Model Publication No. 15168/1956, and the apparatus 1s

as shown in FIGS. 1 and 2. In this apparatus, an 1lnternal drum

22 comprising a dual wall is arranged in and at a space Ifrom
an external drum 21 comprising a dual wall. A combustion gas
descending chamber 23 is provided therebetween. An outer water

chamber 26, having a hot water outlet port 24 and a water inlet

port 25, in the upper and lower sections thereof respectively
is provided outside this combustion gas descending chamber 26.
An inner water chamber 27, 1in communlication with the outer
water chamber 26 via the upper and lower communicating tubes
23, 1s provided inside the combustion gas descending chamber
23. A combustion chamber 29, in communication with the
combustion gas descending chamber 23 1in the upper section

pba

thereof, 1is provided in the internal drum 22. An exhaust port

30 is provided under the combustion gas descending chamber Z23.

A flue 33 is in communication with this exhaust port 30, and
a combustor 32 1is detachably mounted through the 1inner and

outer water chambers Z26 and 27. It should be noted that the

numeral 34 indicates a clearing port. In the liquid heating
apparatus as described above, the combustion gas successively
rated by the combustor 32 goes up in the combustion chamber 29,

the radiant heat being absorbed therein, and then the

combustion is inverted in the upper section thereof and flows

down through the combustion gas descending chamber 23 at a flow

velocity g (m/sec), the flow velocity being increased to a

velocity G (m/sec) at the exhaust port 30, and 1s exhausted to

the flue 33. During this process, the combustion gas rapidly
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g

raises temperature of the liquid by delivering the heat througn

radiation or contact to the liguid in the 1nner and outer water
chambers 26 and 27 and raising the heat exchange rate petween

the combustion gas and the liquid, and at the same time the

descending fluidity is raised and the combustion efficiency 1s
improved, so that incomplete combustion 1s advantageously

prevented.

Although the conventional type of liquid heating apparatus

provides the advantage as described above, it has the followlng

problem: namely, the liquid heating apparatus as described

above has a flow path, for a combustion gas 1n the combustion

gas descending chamber 23, which is narrow so that delivery ot

F
p—

heat 1is efficiently carried out through contact by the

combustion gas. In other words:

(1) The combustion gas flowing down 1n the narrow flow

path flows laterally at a substantially right angle

with the flow velocity G as described above under

the exhaust port 30 via the flue 33 communicated to

—r

the exhaust port 30, and furthermore flows upwardly

at substantially right angles outside the external
drum 21, thus an extremely large alr exhaust
resistance 1s generated. This air exhaust

—
prore

resistance prevents the combustion gas from flowilng

smoothly, and the expected effect cannot be

achieved, which 1s a problem to be solved.

(2} If cross-sectional areas of the exhaust port 30 and

the flue 323 are made larger to solve this problem,

ﬁ

i.e., by allowing a smooth flow of the combustion

gas to overcome the large exhaust resilistance,

-

disturbance occurs at a flow velocity of V (m/sec)

from an exhaust port of the flue 33 as 1ndicated by

#

the arrow mark in FIG. 2. If the relation between

the flow velocity V is higher than the flow velocity

G of the combustion gas (V < G), normal combustion

f-

is maintained, but in case of V > G, disturbance
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occurs in the combustion chamber 29, which prevents

normal combustion. When fire occurs, the dratt

power 1in the flue 33 1is generally expressed by the

g—

equation of Df « H x (Tgm - To) (wherein Df 1s draft

power, H is height, Tgm is an average temperature 1n

gor—
fp—

the flue 33, and To 1is a temperature of peripheral

air) . In the case of the flue 33 having a large

g

cross-sectional area, a quantity of heat radiated

from the surface of the flue increases and the draft

power 1s lost, giving a poor 1nfluence over

combustion. When combustion 1s stopped, external

air comes in from an opened exit of the flue 33,
having a large cross-sectional area, whilich cools a

heat insulation gas residing in the apparatus and

generates convection therein. Then, the heat

insulation gas 1s exhausted via the flue 33 to the
outside ard the temperature decreases. In such a
system, as an automatic hot water supply system, the
combustor 9 operates to restart unnecessary heating,

ﬂ'
—

which results 1in a waste of energy and 1ncrease of

the running cost. Also, the combustion state i1n the
apparatus becomes so unstable as to 1nterrupt
combustion 1n the combustor 32, or to cenerate
oscillating combustion, as well as To cenerate
noise. These are other problems to be solved.

'1

Invention |

An object of the present invention 1s to solve the

problems in the conventional type of liquid heating apparatuses

as described above by providing a ligquid heating apparatus

wherein:

!

Large

a compbustion gas can smooth’ly flow without generating

exhaust resistance when the combustion gas 1S

exhausted; an external disturbance can hardly come 1into a flue

.

from the exhaust port even 1if cross-sectional areas of the

exhaust port and the flue are not increased; and, accordingly,
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an external disturbance does not enter the combustion gas
descending chamber, or the combustion chamber, to disturb the
combustion state or generate nolse therein.

In order to achieve the objects as described above, there
is provided a liquid heating apparatus according to the present
invention wherein: an internal drum is arranged 1n an external
drum; the 1internal drum consists of an external vessel,
intermediate vessel and internal vessel; the 1nternal vessel

constitutes a combustion chamber; an outer water chamber 1s

formed between the external drum and the external vessel; a

combustion gas descending chamber is formed between the outer

vessel and the intermediate vessel; an inner water chamber 1s

formed between the intermediate vessel and i1nternal vessel; a

hot water outlet port connecting the outer water chamber with

outside of the apparatus is provided at an upper section of the
external drum; a water supply port connecting the outer water

chamber with the outside of the apparatus 1s provided at the

lower section of the external drum; the combustion chamber 1s

in communication with the combustion gas descending chamber via

F
—

upper of communicating tubes and is also in communication with

the combustion descending chamber via an exhaust port; the

exhaust port being opened to a smoke collecting champber

provided at a lower section of the external drum; and the smoke

collecting chamber having a larger cross-sectional area than

'

that of said exhaust port. The smoke exhaust port may be

provided in the side section or at the bottom of the smoke

collecting chamber.

In the liguid heating apparatus according to the present

invention as described above, a combustion gas flowling upward
in the combustion chamber 1s inverted at the top and descends
through the combustion gas descending chamber, and during this
process the combustion gas supplies a ligquid 1nsilde the inner

and outer water chambers with heat. Thus, the descending

fluidity is improved with the raised combustion efficiency

which prevents incomplete combustion and raises the temperature

4
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of the liquid by raising the heat exchange rate between the

—

- the

combustion gas and the liquid. Thus, the flow velocity O:

combustion gas, exhausted at a high velocity from the exhaust
port to the smoke collecting chamber, 1s reduced because the
cross—-sectional area of sald smoke co_lecting chamber 1s larger

than that of the exhaust port, a portion of the dynamic

pressure, according to the difference, changes to a static
pressure, which maintains the discharge pressure to the exhaust

port. For this reascn, when an external disturbance comes 1nto

the smoke collecting chamber from an exhaust port of the flue,

the flow velocity decreases and the external disturbance 1s

dlspersed and weakened.

F

[ Brief Description of the Drawlings |

In the accompanylng drawlngs:

FIG.1l is a cross section of a conventional type of liquid

heating apparatus like that according to the present invention,

viewed from the front side in the longiltudinal direction;

FIG. 2 is a cross section of the same taken along the line

2-2 1n FIG. 1; and

FIG. 3 1is a cross section of a ligquid heating apparatus

according to an embodiment of the present 1nvention, viewed

from the front side in the longltudinal direction.

—

[ Description of the Preferred Embodiment |

In the embodiment of the present 1nvention shown 1n

FIG. 3, the numeral 1 indicates an external drum comprising a
dual wall. An internal drum 2, comprising an external vessel
41, intermediate vessel 42 and internal vessel 43, 1s arranged
at a space from and in the external drum 1. A combustion gas
descending chamber 3 1s provided therepetween. An outer water
chamber 6 having a hot water outlet port 4 and a water supply

o

port 5 in the upper and lower sections thereof respectively 1s

provided outside the combustion gas descending chamber 3. An

inner water chamber 27 communicating with communicating tubes
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pr—

8 in the upper and lower sectilions thereof to the outer water

chamber 6 is provided inside the combustion gas descendilng
chamber. A combustion chamber 9 communicating 1in the upper
section to the combustion gas descending chamber 3 1s provided

inside the internal drum 2. An exhaust port 10 1is provided

under the combustion gas descending chamber 3. A flue 13 1s

communicated to this exhaust port 10, and a combustor 12 1s
detachably mounted through the inner and ocuter water chambers
6 and 7. In this type of a liquid heating apparatus, like the
conventional one as described above, a combustion gas flowlng
up 1in the combusticn chamber 9 1is inverted at the top and
descends through the combustion gas descending chamber 3, an
during this process the combustion gas adequately supplles a
liquid inside the inner and cuter water chambers 6 and 7 with
heat. The descending fluidity 1is improved with the raised

p—
o

combustion efficiency thereby preventing incomplete combustion

and raising the heat exchange rate between the combustion gas
and the liquid. Thus, the temperature of the liquid 1s rapidly

ralsed.

pr—

Tn this invention, an external wall of the external drum 1

is extended downward to form a smoke collecting chamber 14
therein with the extended peripheral wall 17. Smoke exhaust

ports 15 and 16 are provided in the peripheral wall 17 and the

bottom wall 18 of the smoke collecting chamber 14, and flues

11 and 13 are detachably mounted on the smoke exhaust ports 1o

and 16. It should be noted that the peripheral wall may Dbe

formed as a separated body from the external drum and mounted
to the external drum 1, and either one of the smoke exhaust

ports 15 and 16 may be omltted. With the construction as

described above, a cross-sectional area D of the smoke

F
—

collecting chamber 14 is larger than a cross-sectional area of

— i

the exhaust port 10, and results of an experiment show that the

relation between them should preferably be the one expressed

by the equation of D 2 N[- 1.5 x d. In the liguid heating

e, e E ooy 2 P + bl SR AL o VA AN A = BAVSS e wia s b evlis 10 2 W PbAr ¢ ¢ me Mher geeb seee Bales  oaet N
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apparatus having the construction as described above, when a

combustion gas flows down at a high fliow velocity g through the

o~

combustion gas descending chamber 3 with the flow velocity

increased to the flow velocity G at the exhaust port 30, and

is discharged from tne exhaust port 10 tc the smoke collecting

chamber 14, the flow velocity g 1s reduced to g’; g’ 1s lower
than g because a cross-sectional area of said smoke collecting
chamber 14 is larger than that of the exhaust port 10, and the
dynamic pressure, according to the difference, 1s changed to
a static pressure which maintains a discharge pressure to the

exhaust port 10. If a external disturbance having the flow

velocity of V comes into the smoke collecting chamber 14 from

the exhaust port of the flue 33, the flow velocity V 1s reduced

to a flow velocity v which 1is smaller than V, the external

disturbance being dispersed and weakened. It should be noted
that the numeral 19 in the figure indicates a heat 1nsulating
material which covers the external drum 1.

The present invention is as described above and, according
to the present invention, an internal drum 1s arranged at a
space from, and inside, an external drum. A combustion gas
descending chamber is provided therebetween. An outer water

chamber having a hot water outlet port and a water supply port

in the upper and lower sections thereof 1s provided outside the
combustion gas descending chamber. An 1nner water chamber
communicating with communicating tubes in the upper and lower

-~

sections thereof to the outer water chamber i1s provided 1nside

the combustion gas descending chamber. A combustion chamber
communicating to the aforesaid ccmbustion gas descendlng
chamber in the upper section is provided inside the 1nternal
drum. An exhaust port 1s provided under the combustion gas
descending chamber. A smoke collecting chamber having a larger
cross—-sectional area than said exhaust port 1s provilided under

the aforesaid exhaust port. A smoke exhaust port 1s provided

in this smoke collecting chamber. The smoke exhaust chamber

may be provided in the side section or at the bottom of the

e ottt e e i VAR Lr e e N hSha beam Al Al N ldasd AR 2t ABE  <ATR SV B RS U rda®lan T L oe St ol LA ¢, w1 LA AL J Al AT 34 M M IR o 1 e PP SAA IR et W b Crr O St g e gt
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smoke collecting chamber, so that the combustion gas can flow
smoothly without generating a large exhaust resistance when the
combustion gas 1s exhausted. Also, so that an external

F

disturbance can hardly enter from the exhaust port of the flue

p—

even 1f cross-sectional areas of the exhaust port and the flue

are not expanded and, accordingly, the external disturbance
does not enter the combustion gas descending chamber nor the
combustion chamber as 1t 1s. This prevents energy from being
wasted, the running costs from increasing, and dilsruption of
compbustion 1in the combustor due to unstable combustion

conditions 1n the apparatus. Generation of oscillating

combustion and nolse 1s also thereby prevented.



TEBALTHARY P4 WAR S S 4 T BT A M AL AR KRR P AL T NI AR LT AR LA OO A A 4 e vk A ) CAM A Tl KA 4ETA P 4.3 ki M.}

CA 02092934 2001-03-06

WE CLAIM:

1. A liquid heating apparatus wherein an internal drum (2)

1s arranged 1n an external drum (1), the internal drum (2)

ﬁ

consists of external vessel (41), intermediate vessel (42) and

internal vessel (43), the internal vessel (43) constitutes a

compustion chamber (9), an outer water chamber (6) is formed

petween the external drum (1) and the external vessel (41), a

combustion gas descending chamber (3) 1is formed between the

outer vessel (41) and the 1ntermediate vessel (42), an inner

water chamber (7) 1s formed between the intermediate vessel

(42) and 1nternal vessel (43), a hot water outlet port (4)

connecting the outer water chamber (6) with outside of the

F

apparatus 1s provided at an upper section of the external drum

(1), a water supply port (5) connecting the outer water chamber
(6) with the outside of the apparatus is provided at the lower
section of the external drum (1), the combustion chamber (9)
1s 1n communication with the combustion gas descending chamber

P

(3) via upper of communicating tubes (8) and is also 1in

communication with the combustion descending chamber (3) via

an exhaust port (10), the exhaust port (10) being opened to a

fr—
e

smoke collecting chamber (14) provided at a lower section of

the external drum (1), and the smoke collecting chamber (14)

having a larger cross-sectional area than that of said exhaust

port (10).

2. A liquid heating apparatus as claimed in Claim 1 wherein

P

the relation between cross-sectional area D of the smoke

F

collecting chamber and cross-sectional area d of the exhaust

port 1s expressed by the equation of D 2 VF- 1.5 x d.

3. A liquid heating apparatus as claimed in Claim 1 or 2

whereiln the exhaust port is provided in a side section or at

a bottom of the smoke collecting chamber.

gr—

- Page 1 of Claims -
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A liquid heating apparatus as claimed in any one of Claims

1 to 3, wherein the external drum

1nsulating material.

150

- Page 2 of Claims

PR RT3 T4 T ARSI A o e T ST TN SR A5 TR 4O S IINCVLINS LA 23 W A ICRPE v R - e ATy 1% = JhAlik TaBd £ e et e B i SRR "o e v - v . . ams R — 5

1s covered with a heat
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