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(57) The invention relates to a steam generator made
from metal in the form of a evaporating chamber com-
prising a wall, which is heated to a temperature equal to

or higher than the water steam point and is adjacent to
a heat source, and at least one shaped element which
is connected to said heated wall in such a way that to-
gether they form at least one cavity.
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Description
Field of the Invention

[0001] The invention relates to means for supplying
steam to rooms of a different intended use, such as bath
houses, green-houses, to mention only few.

Background art

[0002] In practice, widespread are steam generators
in the form of a heat-retaining backfill, normally as stones,
disposed in such a way as to provide heat directly from
its source, a furnace, for example. Clean steam for steam
procedures is generated by pouring hot water on the
heat-retaining backfill. Thus, in a conventional Russian
bath furnace called "kamenka", the heat-retaining backfill
- stones - is placed directly on the level of a burner.
[0003] Known in the art is a steam generator for bath
houses in the form of a heat-retraining backfill situated
on the cover of a burner and also in special chambers
provided at the side walls of the burner (RU 2087806),
owing to which fact (a particular design of the steam gen-
erator) there can be generated greater volumes of steam,
as compared to an ordinary "kamenka".

[0004] The same heat-retaining backfill in the form of
stones is used in saunas.

For example, from EP 0343555 is known a steam gen-
erator in the form of a stone-filled open basket, with a
heating appliance situated underneath and, depending
on different operating conditions of a sauna, such as a
dry sauna, a steam sauna or a bio-steam sauna, there
is maintained a temperature to humidity relationship.
[0005] Heat-retaining filing steam generators have
low efficiency because great amounts of heat are con-
sumed for maintaining high stone temperature.

[0006] Known is a steam generator from DE 4132042,
wherein the water is heated in a special tank, and steam
is generated on a water surface. This method of steam
generation likewise calls for greater amounts of heat uti-
lization.

[0007] A more intensive heat generation is provided
by steam generators made from metal. For example,
from SU 10556 is known a bath steam generator which
represents a water evaporation chamber made from met-
al, configured and designed as a box with a bottom slight-
ly reclined toward water flow, and three portions of which
an upper portion and a lower portion have a row of ex-
ternal lengthwise ribs for increasing a heating surface,
and a mid-portion has a row of cross ribs to form a zigzag
path-wary for passage of steam. The water is evaporated
in the lower portion of the chamber and the steam is
passed along the zigzag path-way formed within the
chamber by the cross ribs.

[0008] The steam generator, as shown and described,
has high specific quantity of metal and is complex in man-
ufacture, because its ribs are made by casting, is incon-
venient for use because of its position in a burner or chim-
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ney stack and has a low efficiency of steam generation
because evaporation is effected from a water surface.

Disclosure of the Invention

[0009] An object of invention is to create a steam gen-
erator, having a simple design, a low price and a high
efficiency of steam generation that is convenient is use.
[0010] Said object is accomplished owing to the fact
that claimed is a steam generator for bath houses that is
made from metal in the form of an evaporation chamber
comprising awall being heated to atemperature notlower
than that of boiling water, which wall is adjacent to a heat
source, and at least one shaped element connected to
said heated wall in such a way as to form together at
least one cavity.

[0011] For greater volumes of steam to be generated,
an evaporation chamber can be comprised of several
shaped elements, each one being connected with said
heated wall to form a separate cavity and more than that
said shaped elements are installed so that water from
the preceding cavity is admitted to the subsequent cavity.
[0012] For the water of the preceding evaporation
chamber cavity to enter the next one and for the excess
of water not to be retained therein, the shaped elements
of the evaporation chamber may have openings.

[0013] A shaped element may have any sectional
shape. For example, it is desired to be made as

an angle piece forming an angle between sides of not
less than 90°. Such elements are installed one after an-
other for an evaporator to be provided with few water
evaporation cavities.

[0014] It is also possible to provide a multicavity
shaped elementhaving a sectional shape of successively
repeating concave portions to form separate cavities
which are communicated therebetween so that water
from the preceding cavity enters to the subsequent cav-
ity, with each cavity provided with openings for steam to
escape. It can be produced from a metal sheet by stamp-
ing.

[0015] Itis desirable to use stainless steel as metal for
manufacturing an evaporation chamber, as being resist-
ant to aggressive media and having high heat-transfer
coefficient.

[0016] For water to be used effectively during steam
generation without spilling, shaped elements are desired
to be arranged in the horizontal plane or angularly to the
horizontal.

[0017] An evaporation chamber can also be provided
with one or two end walls which can be made as separate
elements or an extension of the respective burner walls,
in which particular case evaporation chambers have four
defining walls, which results in an increase in the surface
area of the evaporation chamber and in the increased
temperature therein and ultimately - improved

steam generation efficacy. It is also worth remembering
that if all the junctions of the evaporation chamber walls
and shaped elements are hermetically sealed there can
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be produced overheated steam.

[0018] A heat source can be open flame produced in
a furnace burner in consumption of fuel, say, firewood
and also an electrical heater and other conventional
means suitable for the purpose.

[0019] Fig. 1 and Fig. 2 show an alternative embodi-
ment of a steam generator installed on the outside sur-
face of the wall of a bath furnace burner which is likewise
the heated wall of an evaporation chamber 2. The evap-
oration chamber comprises several shaped elements 3,
shaped as horizontally installed angles whose one side
is vertical and the other forms an acute angle of the wall
being heated to form together several cavities situated
one under another.

[0020] The shaped elements of an evaporation cham-
ber are provided in the lower portion thereof with open-
ings 4 to allow for water to overflow from its upper cavity
tothe lower cavities. The inlet to the evaporation chamber
is an inlet to an upper open cavity 5.

[0021] This steam generator is operated in the follow-
ing manner.
[0022] Afurnaceburneris pre-heated to atemperature

not less than boiling water, preferably to higher temper-
atures, for example 300°C - this temperature is also
shown by the heat source adjacent metal wall

of the burner. Inasmuch as shaped elements are also
made of metal and join with said wall to be heated, by,
say, welding and also due to an IR radiation, their tem-
perature is likewise elevated to the desired level. Into the
upper portion of a chamber I, from above into an upper
open cavity thru the inlet 5 is supplied water mostly falling
onto the heated wall 2 and partially - on the shaped ele-
ment 3 and is evaporated, the steam thus produced is
passed along the shaped element of the evaporation
chamber, being further heated and admitted to a room
afterwards. It will be recalled that steam can further be
admitted to the room thru the existing slots if the evapo-
ration chamber is nonhermetic. The excess of water not
evaporated in the upper cavity of the evaporation cham-
ber thru the openings 4 in the shaped element 3 of a first
cavity along the path-way of water arrives in a second
cavity situated below the first cavity of the evaporation
chamber, wherein a portion of water is likewise evapo-
rated and the steam so produced goes in the room. More,
the remaining water enters a third cavity of the chamber
along the pathway of water, wherein similar processes
take place and steam is generated. If the water has not
evaporated completely, it comes out of the evaporation
chamber thru the openings in the bottom shaped ele-
ment. Thus, steam generation occurs on all the surfaces
of the evaporation chamber.

[0023] Topreventwaterfrom running outfromthe ends
ofthe shaped elements 3, the end walls of an evaporation
chamber can be installed (not shown). Varying a width
of the shaped elements and a sectional shape thereof,
a size, number and form of openings therein as well as
an amount of water to be delivered to the evaporation
chamber, there can be obtained different steam param-
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eters - from wet to superheated. Superheated steam is
produced particularly well in the evaporation chamber
having the end walls, with all the seams of the chamber
made hermetically sealed. In this case, the junctions of
vertical walls of the shaped elements having a shape of
an angle should also be made hermetically sealed. And
there is formed a forward wall of the evaporation cham-
ber, and a backward wall of the evaporation chamber is
the heated wall 2 and the side walls of the evaporation
chamber - said end walls. The interior volume of this
evaporation chamber includes several communication
cavities. Given this embodiment of the evaporation
chamber, high temperature is maintained therein owing
to which fact the water is vigorously evaporated therein
and the steam is fast heated to rise thru the openings 4
upwards into a first cavity along the pathway of water to
enter a room.

[0024] Figs. 3, 4 show an alternative embodiment of a
steam generator installed on the outside surface of the
burner wall of a bath furnace which is likewise a heated
wall of the evaporation chamber 2. The evaporation
chamber comprises the shaped element 3 having a sec-
tional shape

of sequential repetitive concave sections forming individ-
ual cavities communicated therebetween such that the
water of the preceding cavity is admitted to the subse-
quent cavity via connecting channels 7 thereof, each
evaporator cavity being provided with openings for steam
to escape 6.

[0025] To the upper open cavity of an evaporation
chamber thru the inlet 5 is supplied water that falls on a
heated metal to be evaporated in part and further enters
the subsequent cavity via the channels 7, wherein it is
likewise partially evaporated, and the water steam so pro-
duced comes out into a room thru the openings 6. Sim-
ilarly the remaining water is admitted to the next in ad-
vance-direction cavity to partiality evaporate there and
so on, and so forth.

[0026] Thus,the claimed steam generator has a simple
construction, is simple in manufacture; shaped elements
can, for example, be made be bending from sheet steel
without complex casting operations, simply by welding,
for example, it is mounted on the wall of a furnace or
burner and calls for no airtightness in general cases. The
low materials consumption of a steam generator contrib-
utes toits low cost. Atthe same time, the steam generator
features a high effectiveness of steam generation, since
water is placed in contact substantially with the entire
surface of an evaporation chamber whose all elements
have a temperature sufficient for intensive water evapo-
ration. Besides, said steam generator is convenient in
operation as

allowing for substantially all of the water delivered therein
evaporating while the remaining matter flows out of its
cavities without standing too long.

[0027] Furnaces equipped with such a steam genera-
tor can be manufactured with or without a place for a
heat-retaining backfill (stones). They have lower time lag



5 EP 2 163 824 A1 6

vs. a conventional furnace provided with the heat-retain-
ing backfill because the stones may not require to be
heated. Practically the thinker the metal of a furnace con-
struction, the faster is heating of the surfaces of an evap-
oration chamber and as is steam generation, and water
evaporation from metal surfaces is more intensive due
to higher heat conductivity. Likewise, the materials con-
sumption and weight of the furnace are reduced appre-
ciably. Given the hermetically sealed seams of the cham-
ber, the steam generator permits producing overheated
steam.

Brief Description of Figures in Drawings

[0028] Fig. 1shows asteam generator (frontview) hav-
ing several elements shaped as angles that is installed
on the lateral surface of a furnace burner in which a heat
source is flame. Fig. 2 - view of a steam generator in-
stalled on the lateral surface of a furnace burner, A-A
section, as shown in Fig. 1.

[0029] Fig. 3 - steam generator, front view, having one
shaped element with concave sections, installed on the
lateral surface of a furnace burner in which a heat source
is flame. Fig. 4 -

steam generator installed on the lateral surface of a fur-
nace burner, B-B section, as shown in Fig. 3.

[0030] Said Figures show:
1-  evaporation chamber;
2 -  evaporation chamber heated wail;

3- evaporation chamber shaped element;

4 - opening in a shaped element for communication
of adjacent cavities;

5- inlet to an evaporation chamber;

6 - openinginashaped element for steam, to escape;

7 - channels connecting adjacent cavities.

Best Mode of Carrying out the Invention

[0031] A steam generator for baths is configured as an
evaporation chamber | of stainless steel. A flat wall of a
furnace burner 2 is located in a vertical plane near a heat
source - flame such that it can be heated by hot gasses
and IR radiation from the flame. On the outside surface
of the burner wall are installed three shaped elements 3
by welding in a horizontal plane in the form of equal an-
gles forming an angle of 120° between the sides to form
three cavities with the burner wall. The shaped elements
are arranged one under the other such that one side of
each angle is vertical and the other forms an acute angle
of the surface of the heated wall 2. The up-standing walls
of the angles are

weldingly interconnected to define together the leading
wall of a three-cavity-type evaporation chamber.

[0032] On each end face, an evaporation chamber is
provided with side walls which are made as elements
(extension) of the leading and trailing walls of a furnace
burner.
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[0033] The trailing wall of an evaporation chamber is
the correspondingly heated wall of a furnace burner.

[0034] In abottom part, the shaped elements - angles
are provided with openings 4 to allow for water to move
from the upper cavity of an evaporation chamber to lower
cavities and steam - from alower cavity to the upper ones.
[0035] Theinletto an evaporation chamberis an upper
open cavity 5 formed by a top shaped element -- angle
and the heated trailing wall of the evaporation chamber.

Industrial Applicability

[0036] The invention can be used inindividual and col-
lective bath houses, saunas, shower baths, stationary
and mobile, for producing steam, wherein said steam is
used for hygienic purposes, recreation, relaxation and
health care as well as greenhouses and hothouses for
the purpose of maintaining temperature and humidity as
desired.

Claims

1. A steam generator made of metal, configured and
designed as an evaporation chamber, character-
ized in that the evaporation chamber comprises a
wall to be heated to a temperature not less than that
of boiling water, which is adjacent to a heat source,
and at least one shaped element connectable with
said heated wall in such a way as to form together
at least one cavity.

2. The steam, generator according to claim 1, charac-
terized in that an evaporation chamber comprises
several shaped elements, each one being connect-
ed with said heated wall to form a separate cavity,
and said shaped elements are provided with open-
ings and installed such that water from the preceding
cavity is admitted to the next.

3. Thesteam generator according to claim 1 or 2, char-
acterized in that a sectional element is shaped as
an angle toforman angle of noless than 90° between
sides.

4. The steam generator according to claim 1, charac-
terized in that a shaped element is shaped in sec-
tion as sequential repetitive concave sections toform
separate cavities which are interconnected so that
water is admitted from the preceding cavity to the
subsequent one, each cavity having openings for
steam to escape.

5. The steam generator according to claim 1, charac-
terized in that a metal for making an evaporation

chamber is stainless steel.

6. The steam generator according to claims 1, 2 or 4,
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characterized in that a shaped element is in a hor-
izontal position.

The steam generator according to claims 1, 2 or 4,
characterized in that a shaped element forms an %
angle of the horizontal.

The steam generator according to claims 1, 2 or 4,
characterized in that an evaporation chamber is
provided with end walls. 10
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