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Serial No. 226,820

ALIEN PROPERTY CUSTODIAN

HIGH PRESSURE STEAM BOILER FOR IN-
DIRECTLY GENERATING STEAM

Otite Harimann, Kassel-Wilhelmshohe, Germany;
vested in the Alfen Property Custodian

Application filed August 25, 1938

This invention relates to a boiler for the in-
direct generafion ©of high pressure steam and
particularly to a novel vaporiZer and steam and
water separator by means of wlhich a more com-
pact and efBelent boiler is obtained.

It is an object of this invention to construct
a high pressure steam generating hoiler whereln
the conventlonal steam drums are ellminated.
Another object of the invention is construct
a compact high pressure steam boiler in which
compactness Is obtalned by use of novel and com-
pact steam and water separating urmits in place of
the conventional steam drums. A further object
of the Invention is to construct a steam generat-
ing boller in which the primary and secondary
steamn genereting units are connected by a novel
and economical pipe system, A further object
of the {nvention is to provide a steam boiler which
can be operated with e low water content and
without particular regard to the salt content of
the feed water in the primary system.

A gtill further object of the invention ls to
construct a high pressure doiler for the indirect
generation of steam which is of simple construc-
tion, economlcal in operation, and which 1s no
more expensive to bulld than a simple bofler
without steam drums for the direet generation
of steam,

Yet ancther object of the invention is to gener-
ate steam in the primary system and te conduct
sald steam with a small heat loss to the point
where it 1s to be placed in heat exchange with
the fiuid of the secondary system.

Another obiect of the Invention is to construct
a novel vaporizer for economically placing the
steam generated in the primary system in heat
exchange relation to the fluid of the secondary
genernting system.

Heretofore high pressure steam boilers of low

water content were difficult to operate becsuse-

the feed water had to be free of salt, or other-
wise the valves, superheater and engine would
become encrusted with salt deposits. Attempts to
use economically a pure feed water were in fact
uneconomical because a closed circuit between
the boller and the engine was necessary in order
to return the water to the boiler, and this neces-
sitated for the production of steam in the sec-
ondary system a relatively large vaporizer, and
furthermore resulted In power losses from 8 to
10% in the transmission of water through the
vaporizer because of the necessary differential
in pressure between the waste steam and the
freshly generated low pressure steam. Although
the closed circuit between the boiler and the
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engine apparently resulied in a reduction of the
slze of the boiler, such reduction in size was not
actually obtained because of the necessity of us-
ing the large intermediate vaporizer. Further-
more, the entire holler was complicated and diffi-
cult to operate.

In the indirect system of generating steam the
steam used to operate the engines Is generated in
an intermediate vaporizer through the medium of
a liquid directly heated in the boiler. Conse-
quently the boiler heated llquid or feed water
can contain large quantities of salt without sub-
jeeting the steam supply to the englne to such
salt concentrations. Such indirect heating boil-
ers have had the further disadvantage of need-
ing large steam drums for separating the steam
and water generated.

The objeets of the Instant invention are in gen-
eral obtained by providing a primary steam gen-
erating system for direct heating in the hoiler,
which generates steam in a plurality of tubes
each of which is placed in heat exchange relation
threugh a serles of tubes or tube groups compris-
ing @& vaporizer for the generation of the second-
ary steam, which secondary steam is supplied to
the engine. Each of the primary and secondary
steam generating systems has steam separators
directly at the ends of the indlvidual heating
tubes or tube groups. Firom the steam separator
of the primary system the steam is passed to the
heating side of the vaporizer preferably formed
as a tubular vaporizing member of small diam-
eter. The transmission of heat from the primary
to the secondary systems is therefore as favorable
as in the prior art types of indirect heating
steam generators as it amounts to 2500-3500
kcal/m? °C.h This construction allows the bulld-
Ing of an indirect high pressure steam generat-
ing system of low water content with a cost not
greater than that of a boller for direct steam
generation without the use of steam drums, and
therewith providing the advantages of indirect
steam generation.

The discharge ends of the tubes of the primary
system as well as the ends of the vaporizing tubes
of the secondary system are led to small steam
and water collectors from which the steam passes
either to the boller, or to the superheater.

A means by which I obtaln the objects of my
invention is described in the following specifica-
tion, taken in connection with the accompanying
drawlings, In which:

Fig. 1 is a diagremmatic elevational view partly
in section of a boller embodying the inventicn;

Fig. 2 Is a plan view of Fig. 1;
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Fig. 3 Is a cross-sectional view of one of the
steam and water separators and the steam col-
lector, and

Fig. 4 is a cross-sectional view on the line 4—4
of Fig. 3.

In Flg. 1 the walls of the boiler are shown at
A, which boiler contains the combustion chamber
B and the flue C.

The secondary heating system consists of a
feed water inlet 2 from which water passes Into
the feed water preheater 4 and thence through the
pipe 8 into header 8, and from which through pipe
i0 to & chamber 12 of one unit of the heat ex-
change apparatus or vaporizer D, to be later de-
scribed. Water is vaporized Into steam in D, and
thence passed through a steam separator to g
superheater 14 to outlet 18, where it 18 conducted
to an engine.

As shown in Fig. 2 the heat exchange unit D
is composed of a series of units each of which
has a chamber 2 which is connected to the
header 8. From chamber 12 a series of tubes 20
extend through a casing 22 and Into a second
chamber 24. As water passes through the tubes
24 it Is placed in heat exchange relatlon with the
liquid heated in the combustion chamber B, as
will be later described. The number of units
comprising D may correspond to the number of
heating tubes contained in the primary system.

From chamber 24 tubes 28 conduct the gen-
erated steam to steam and water separators 28
and thence to a collecting header 30, sald steam
and water separators, and collector belng more
particularly described in reference to Filgs. 3
and 4.

It is noted that chambers shown at (2, 22, and
24 are separated and are sealed at both ends so
that the tubes 28 pass through water-tight walls.
Each chamber 24 acts as a partial steam and
water separator, and the water thereln is led back
to chamber 12 through plpes 34 and 38. From
the collector 38 the separated water Is conducted
back to chamber {2 through pipe 38,

In order to supply & heated liguld to be placed
in heat exchange relation with the water tubes
28 in vaporizer D a primary heating system Is con-
structed which consists of a feed water lead 48
from which water passes to tubes 42 directly
heated in the combustion chamber and thence to
a steam and water separator 44. From steam and
water separator 44, the steam passes to collector
46, and thence through tube 48 to one end of
chamber 22. The steam then passes around
tubes 20 In chamber 22 and in heat exchange
relation with said tubes and is conducted from
the other end of chamber 22 through tube 50 to
header 62, and thence reheated in the combustlon
chamber in tubes §4, and led back into the steam
and water separator 44 at §8, From the steam
and water separator 44, the separated water is
conducted through down-comer tube 88 back to
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the header 40, or may be, If desired, by-passed to
header §2 by down-comer tube 80. Thus there is
provided a method of vaporizing steam in which
a boiler with low water content may be used, and
the sali content of the water in the primary sys-
tem does not affect the steam generated in the
secondary system.

The novel steam and water separators taken
in connection with the steam anhd water collectors
are disclosed more particularly in Figs. 3 and 4
with respect to the separators 28 and the col-
lectors 30. It is to be understood, however, that
the separators 44 and collectors 46 for the pri-
mary steam generating system may be and are
preferably similarly constructed.

At the outlet end of tube 26 there is secured
an enlarged casing 10 within which there is a
pipe 12 contacting the outlet end of tube 26. The
other end of pipe T2 is enlarged at T8 and dis-
charges through a baflle T8 Into the collector 30.
Within the caslng 70 the upper surface of plpe 12
is provided with openings 80 through which the
steam can escape, while the water is carried
through the pipe Into collector 30.

As shown In Fig. 3 and 4 the steam escaplng
from the openings 80 in pipe 12 15 discharged into
the collector 30 on one side of the bafle T8 while
the water is discharged onto the other side of the
bafile 18. From the collector 38 the steam is con-
ducted through tube 82 to the superheater 14. It
is noted that tube 82 enters collector 30 on the
steam Inlet side of baffle T8, whereas water outlet
tube 38 enters collector 30 on the other side of
said baflle.

Baffle 18 consists of a plate member extending
substantially diametrically of the collector 30,
and in order to aid in the steam and water sepa-
ration may be spaced from the bhottom of the tube
and supported by brackets 84. Perforations 88
may be provided adjacent the upper edge of the
bafle T8 to provide outlets for the steam from the
water side of the hafle to the outlet tube 82.
Similarly the spaclng of the bafile 78 from the
bottom of the collector 30 allows water from the
steam side of the baflie to collect in the bottom of
the tube for dralnage into water outlet tube 38.
In order to ald further the step of separation of
the steam anhd water on the water side of haffle
18, deflectors 90 are secured adjacent to each
opening 8.

By reason of this construction a compact high
pressure indirect steam generating boiler of low
water content and without steam drums is ob-
talned. Only the relatively small vaporizer D
and the collectors 30 and 46 are required. Both
the primary and secondary generating systems
have asutomatie return circults, and may be, if
desired, in addition provided with posltive cir-
culating systems according to any conventional
manner,
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