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My invention relates to a process of utiliz-

-~ ing the heat of the..generator of super-pres-
sture steam generators. . :

Super-pressure or maximum pressure steam

8 generators consist substantially of a heated

system of pipes and thus possess either a very

small water space or none at all. ' If such a

steam generator is stopped a large quantity

of heat is stored up in its material which it

10 was impossible heretofore to utilize eco-

nomically. In order not to endanger the sys-

tem of pipes by the -accumulation of heat
aiter the stoppage of the steam generation, it
was hitherto necessary to open an outlet for
15 the steam either into the condenser or
through the safety valve into the atmosphere
's0 that circulation of the water within the
generator could be maintained. In both
cases the quantity of heat which has to be
20 discharged from the boiler is a waste. It is
the object of my invention to eliminate this
waste and I attain this end in view by con-
tinuing to pass water through the generator
after the closing of the live steam supply
2 pipe and the stopping of the furnace, but
eading this highly heated water into an
accumulator until the generator is’ cooled
down, :
In the accumulator there is thus at the end
10 of this procedure stored up a certain quantity
of heat, which may in an economical man-
* ner be utilized for heating up the generator
when commencing operations. This is ef-
“fected in such a way that when taking the
88 generator into service the feed water is first
taken from the accumulator only and kept
in circulation between the generator and the
accumulator until the steam has attained. the
desired state (pressure, temperature). Onl
40 then is the steam service pipe opened. I)f,
desired the generator may be fed from the
accumulator until the latter is run empty.
 The foregoing idea may be still further
- developed in economical respects in coopera-
45 tion with a steam regenerative accumulator.
If after stoppage of the furnace the water
is pumped into the water accumulator a part
of the water will turn into steam, since the
pressure in the accumulator is preferably
50 kept lower than in the generator. This steam

is first transmitted to the pump driving en-
gine.and the.excess to a steam regenerative.
accumulator.” When the plant is to be taken -
into service again the available quantity of

.steam in the accumulator is so great that the 55

power required for the pump is covered by
. - : '

In the drawing affixed hereto my novel -
idea is embodied in a practical arrangement :
or system illustrated diagrammatically. 60

Referring to this drawing, 1 is a steam
generator with a- superheater 2 which feeds
a live steam pipe 3 leading to the steam en-
gine 4 which drives a dynamo 5. The quan-
tity of steam supplied to the engine 4 by 65
the pipe 3 is regulated in well known man-
ner by means of a throttling valve 6 which
operates in dependence from the pressure in
the pipe 8. The engine 4 operates as a
so-called back-pressure engine upon a back 70
pressure pipe 7 with which are connected
the engines 9 and 10. The engine 10 com-
prises the stages 11 and 12. The exhaust
of the engines 9 and 10 is condensed in

the condensers 13 and 14, the condensate Y8

from which is passed into a feed water
well 16 by a pipe 15. A pump 17 with-
draws the feed water from the well 16 and
forces it into a steam preheater 18 and from
it partly into an accumulator 19 whose input 80
side is controlled by a valve 32 and partly
to a pump 20 according to the requirements
of the steam generator 1. Between the pump
20 and the generator is further connected a
flue gas preheater 21. Between the high- 85
pressure and the low-pressure vapour sys-
tem is provided a ‘onnecting pipe 22 which
in. the event of an excess..of steam in the
Eipe 3 allows steam to flow into the pipe 7

Yy a pressure responsive device 23 control- 90
ling throttle valve 232, If the steam con-
sumption of the engines 9 and 10 is less than
the volume of steam available in the pipe 7,
the surplus steam is passed to a steam ac-
cumulator 26 by a pipe-24 in which & throttle 95
valve 25° controlled by a pressure responsive
device 25 is located. This steam accumulator
26 communicates with the stage 12 of the
prime mover 10 by a pipe 27. A control
valve 33 controlled by a pressure responsive 100
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device 28 opens a path for the accumulator
steam to the stage 12 if the supply from line

7 no longer suffices for covering the power.

requirement of the two engines 9 and 10.
The stopping of the plant according to the

present system occurs in the following man-

ner: . : RN .

Assuming that engines 4 and 9 are stopped
by shut off valves 4* and 9*, respectively lo-
cated in their immediate supply line con-
nection, and assiming that the engine 10 sup-
plies the driving power for the feed pumps
through the dynamo 34 coupled with it and
which supplies the driving motors ‘35 and
36 of the pumps 17 and 20 with current.
Assume further that the entire steam sup-
ply to main

" (not shown) to the generator is discontinued.
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" Valve 32 is now closed and the. pumps 17

and 20, still running feed water into ‘the’
generator 1 which water becomes heated to’

quite a_high temperature due to. the heat

__stored in the boiler and thus removes the
25

heat from the boiler. The water accumula-
tor 19 is connected with the pipe 3 by a pipe
31 controlled by a valve 37 and receives this
way the water forced by the pump through
the boiler, The valve 32 remains closed dur-
ing the stopping process, while valve 37 in
pipe 31 is opened. The steam expelled from
thé water in the accumulator 19 enters the
pipe 7 and continues to drive the engine 10.
If the quantity of steam issuing from the ac-
cumulator 19 is larger than the requirement
of the engine 10 the surplus is conveyed to
the accumulator 26 by way of valve 25 If
the volume of steam issuing from the accu-
mulator 19 does no longer suffice for driving
the engine 10, the pressure responsive device
98 opens the valve 33 and allows steam to
flow from the accumulator 26 to stage 12 of
the engine 10. The accumulator 19 should
be so dimensioned that it is able to hold the
quantity of water necessary for cooling the
generator. ;

The starting of the steam generator is ef-
fected in the following manner: The valves
99 and 88 remain .closed while the valve 32
is now also opened. The pressure in pipe 7
being probably then quite low, valve 33 opens
and stage 12 of the engine 10 consequently

‘receives steam from, the steam accumulator

‘96 and starts. The cold water pump. 17 is

60

still assumed to be inoperative, while the
pump 20 commences to run and withdraws
water from the water accumulator 19, which
it circulates between the generator 1 and the

 accumulator 19 until the water has attained

the necessary temperature and required pres-
sure. As soon as the desired condition of

the steam has been obtained, the valves 29

and 38 are opened while valve 37 is closed
and the normal service commences.

Various modifications and changes may be

i 3 is stopped by closing the main,
service valve 29, and that the heat supply '
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made without departing from the spirit and
the scope of the invention, and g desire,
therefore,
placed thereon as are imposed by. .the prior
art. ‘ - B : B

T claim as my invention:
- 1, In a steam power plant in combination

with a steam generator consisting substan-

tially of a heated pipe system,-a service
steam pipe and consumers connected to the
output side of ‘said- generator, and a feed
water supply means connected to the input
side of the generator, and a main valve in

the service pipe for cutting off the steam

from the consumers, of a pipe circuit con-
taining a hot feed water -accumulator -and
heing counected in parallel to the output
side of the generator and the 'input side of
said feed water supply, and valves suitably
disposed in said circuit for permitting "a

tresh feed water supply through the genera-

tor into said accumulator when the operi-
tion of the generator is discontinued, . to

transfer the heat stored in the generator ;
. o

pipes into said accumulator.

2. In a steam power plant in éombinéfﬁp'n

that only such limitations shall be -

.70
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with a steam generator _consisting substan- -

tially of a heated pipe system, a service
steamn pipe and consumers connected to the
output side of said generator, and

water supply means connected to the input

side of the generator, and a main valve in

the service pipe for cutting off the steam
from the consumers, of a pipe circuit con-
taining a hot feed water accumulator, and
being connected in parallel to the output
side of the generator and the input side of

a feed

]

100

said feed water supply, and a valve dis- .

posed at each end of said hot water accumu-
lator: for permitting the feed water supply
means to deliver fresh feed water through
the generator into said accumulator when
the consumers steam supply has been cut
off, and when the operation of the genera-

tor is discontinued to transfer the heat-

stored in the generator pipes into the feed
water delivered into said accumulator, and
to perinit_circulation of heated feed water

between the accumulator and said gemera- .
tor by said supply means when the genera-

tor operation is resumed and before the con-
sumers steam supply is restored, and means
for cutting off the fresh feed water during
said circulation period. R L
3. Tn a steam power plant in combination
with: a steam generator consisting substan-
tially of a heated pipe system, a -service
steam. pipe connected with the output side
of said generator for feeding-stcam to con-
sumers including a back pressure engine,
and .a main valve in the service pipe for cut-
ting off the steam from the consumers, a sec-
ondary steam supply system- connected with
the -exhaust side of said engine, -a prime
mover. supplied by -said secondary system
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and a steam regenerative accumulator con-
nected with said secondary system to receive
the surplus steam not consumed in said sec-
ondary system, and a feed water pump con-
nected to the input side of said steam gen-
erator and being operated by said prime
mover, of a pipe circuit, containing a hot
feed water accumulator and being connected
in parallel to the generator output side and
the feed water pump intake side, valves suit-
ably disposed in said circuit for permitting
the feed water pump to deliver fresh feed
water through the generator into said ac-
cumulator when the consumers stean supply
has been cut off and when the operation of
the generator is discontinued, to transfer
the heat stored in the generator pipes into
the feed water delivered into said accumula-

tor, and a pipe connection between the upper.

portion of said water accumulator and said
secondary steam supply system to deliver
any steam developed during the heat storage
in said water accumulator into said second-
ary system, said prime mover being operated
during said heat transfer from the genera-
tor jointly by the steam developed in said

water accumulator and the steam stored in \

said steam accumulator.
4. In a steam power plant in combination

with a steam generator consisting substan-

tially of a heated pipe system, a service
steam pipe connected with the output side of
said generator for feeding steam to consum-
ers including a back pressure engine, and a
main valve in the service pipe for cutting
off the steam from the consumers, a second-
ary steam supply system connected with the
exhaust side of said engine, a prime mover
supplied by said secondary system and a
steam regenerative accumulator connected
with said secondary system to receive the
surplus steam not consumed in said second-
ary system, and a feed water pump con-
nected to the input side of said steam gen-
erator and being operated by said prime
mover, of a pipe circuit, containing a hot
feed water accumulator and being connected
in parallel to the generator output side and
the feed water pump intake side, valves suit-
ably disposed in said circuit for permitting
the feed water pump to deliver fresh feed
water through the generator into said ac-
cumulator when the consumers steam supply
has been cut off and when the operation of
the generator is discontinued, to transfer the
heat stored in the generator pipes into the
feed water delivered into said accumulator,
said valves also permitting circulation of
hot feed water between the water accumula-
tor and said generator by said supply pump
when the generator operation is resumed,
means for cutting off the fresh feed water
supply during said circulation period, and

-2 pipe connection between the upper portion

of said water accumulator and said second-

3

ary steam supply system to deliver any
steam developed during the heat storage in
said water accumulator into said secondary
system, said prime mover being operated
during said heat transfer from the genera-
tor jointly by the steam developed in said
water accumulator and the steam stored in
said steam accumulator, and suitable pipe
connection between said steam accumulator
and said prime mover and control means in
said connection for permitting the operation
of said prime mover from said steam accum-
ulator during said resumption period of the
generator operation and during said hot
water circulation period. '

In testimony whereof I affix my signa-

ture.
WALDEMAR STENDER.
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