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3 Our invention 1elates to a system: for the
5 productlon and use of high pressure steam,
- especially steam which is produced in the
. neighborhood of: the critical point. - -

8 Tt is pos51ble to produce steam without the
“occurrence ofthe. so-called -ebullition- phe-
nomenon, by forcing the working medium
throtigh a heated pipe system positively by
means of a pump,- ‘operating ‘at a pressure
which is substantially ‘equal to the critical
pressure, -and heating: the working medium
_at least to the critical temperature. In this
_process vapor and fluid-of equal pressure and
L. equal’ temperature, but of different physical
18 properties, cannot simultaneously exist to-

- gether, but the entire mass of liquid which
: ;has rea,ched the critical temperature at the
~critical pressure. is converted directly into
.. steam. That is to say, the production of

20 steam occurs: Wlthout the absorptmn of latent
- heat.
Since the p1 essure of the steam’ produced

“in'this way is very high, the design of steamn
enginés capable of operating over the entire
‘pressure- range from  the ‘high pressure to
‘the condenser pressire, involves great diffi-
“culties. - Tt-has therefore been proposed to
‘throttle the steam thus produced down to
the: working pressure, ‘and for this purpose
the use of a pressure reduction valve has been
suggested. - Since;however, the throttling in
“ 2'a pressure reduction valve occurs without the
- “equivalent of a mechanical load, it-is prefer-
“able to use for this purpose a specml auxil-
-iary machine in which' the drop in pressule
".can be made useful.

Tn plants of this nature it is necessary to
‘impart to the water to-be evaporated, from
-the very beO'mnmg, that ‘pressure which it
‘should have in the heater when being con-
~verted into steam, a pressure which is thus
~ higher than the critical pressure.  The feed

pump;-necessary for: this. purpose:-or other

‘ 45 similar ‘devices, must. adapt themselves very
St accurately to the prevailing steam consump-
tion since the steam generator pipes have no
storage capacity ‘which can serve for equal-
~izing “the fluctuations in steam consumption.
-‘Above all ‘provisions must be made that at
asudden extra’ consumption of steam the

o

‘auxiliary steam engine.

pressme cannot:drop appreciably below the
critical pressure.. -On the other hand it must
be prevented: that when the consumption
of the steam falls suddenly excessively high
pressures - (or other- operating" diﬂiculties)
develop. .- By “utilizing -the . pressure differ-
ence existing between the high pressure and
working pressure. side of the syster, for’
driving “the feed pump, it is possible to adaps
the output of the feed pump automatically
and within a wide range to the prevailing

steamn. consumption in such a manner that the .

necessary: pressure is-always maintained in
the-first stage of the steam generator.

When the output and the steam consump-
tion of the main steam consumer—which may
in the present case be a steam turbine with its
conventional - governing equlpment—uses
the circulation of the working medium is.ac-
celerated and thereby also raises the output
of the feed pump which is operated by the
A condition may
occur where the output of the auxiliary steam
engine, such as a.turbine, does not perfectly
adapt itself to the pump output tobe covered.
In such a case our invention provides an. eﬂi—
cient remedy.

According to our 1nvent10n an electl ic ma-

chine is prowded for the equalization or bal-

ancing of the outputs between the auxiliary

‘steamn éngine a and the pump, which ‘machine

drives the feed'pump in parallel with the
auxiliary engine at a suitable ratio, for in-
stance directly ag shown. This electric ma-

chine is connected with the same network as-

the main generator. Its speed is so propor-
tioned that at normal operation it runs idle

-and thus neither consumes nor supplies pow-

er.: "Since the feed pump is required to sup-
ply more liguid working medium to the steam
generator ‘at-increased load, in order to im-.
mediately replenish the increased amount of
steam drawn from the generator, the auxil-

lary throttling machine as a consequence

must carry a heavier load put on it through
the increased pump load.  This would tend
to reduce the speed of the auxiliary machine

-and this also the speed of the dynamo elec-

tric machine coupled with it to tend to de-
crease so that the latter now commences.to
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asa motor dromng from the electric
r system the addltlonal -amount of |

: Ifmthegﬁher
angfostgewemlmfﬁmmm
ver & small smount of gteam. és

n -

Pe

¢ mxih
d which would tend to increase
- ¢ thq dymmo electric

Y.

, uxzhary‘ maehme

' : uenee’,'
hrottling muchine- ing medium is reduce

the feed water, required at maximum load ,y
it will automatically furnish less feed water, -
when less steam is required and the steam.
pressyre should rise abwe:tbeuﬁmal value. "
The 'main-machine is the turhiné 3, which »
.in’ the customary manner is controlled by
speed, governor 14. As # is not desu:ed

ith the high pressures-prevailiz B
the pipe system 2, the - presre ¢ oftheworb
sure by a power engine; i
4w the,temperatnre of. the working ipe-
"dium 15 kept so High in & mperheater pipe .
p- . eystem, S—which maey Lor jn ,8ls0 be

burner 19—that an unsteady eep- %u

Thmbeatmg may nlsmocem; sha m:m

of 'the circulation of the- warking medinm

“ and has no’ beamng onthafpms@t mvmtwg-

the The turbine 3.is coupled wﬂl*a‘m&m electric

~ generstart'6 while the turhige

- with 'a: dynamo- ele&strw‘mcl;zme 'Is

3 sorv sa-dlancing m“ffmﬁaﬁ*ﬁm
. m the-eytput:of the pump of W
nadamlm&th

. when-at low steam
- of thethmtthngtm

iz maufiicient o:;tb&

maximem pump: power required,.electric: machine ¢

&.'Lfya;,;o&%hesystem,:tmnmq

. furnish as. a motor the

'load ig:ngrmal,

will draw-current from she.power line:
of .the
quired: pump -

ower. . When the generator f' g

and the. thmtthng furbine
delivers more power than the fump requires,
machime 7'is driven as a’geénerator and .de-
livers:the surplus energy of turbine 4 into.the .
electric-power line. - The exhanst of theimr. &%
bine 3 18 condensed in a condenser 8:and

ductéd into a eolléctingrtank.§ 9fromvluch
the pump 1 draws ﬁs%upg‘g‘:* BTN

- Since the turbine 4
v:ﬁ ahgotthng elemgnt 3
{5 pmssm'e an m
tﬁat the. sam»
‘pressure - is maintained hhmd ‘the - turbing

Ay for: instance 100 atms. - Steam

- 8 oomsump-
- tion fluctuations of thetarbine 8 would, how- 337
ever, alsoscanse flactuatidne:in the steam copx
t  sumptien of the turbine 4 whieh in their turp

 -wonld bring about a chamge of pressure be-
ng hind this series machine, i. &. the value of the

-~ .ments,’
to . eliminate .such fluctustions in: pressure.

systemo papes cor-

, abely ~with. the critieal

£ .}, ‘while -the temperature
mnlha orhghﬂrﬂmn the emtxcattompa—
{874° C.). - Stemin rating systems -

pe, however; notepétﬂe with an
mbluﬁé hthe
appreciably er,
my-time below the
ore, if ‘such a cen-

throttlin i pressure varies in' such arrange-

further objectof our inveptian is’
For this purpose a fegulating valve 10 anda "

“pressure responsive deviea.11 actuating this.__ "
valve is inserted accordiag to our 1m.reu&1cm";‘ac 5

behind the: series turbine 4. When the de-.
vice 11 responds. to the’ pmmﬁuctuztmu
-due tathe varying steam consumption of the =
turbine 3,:it acts upon valve 10-and there- :
by keeps constant the pressure in the exhnuat““‘ :

_pipe leading from the series machine 4 to the -

main machine 3, by opsiing the valve wider
at.decreasing pressure and by closing it fur:.
ther. at \increasing pressure. If the steam,

"consumptloa in the main engine 3 rises, mdw
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the valve 10 opens; further, a larger volume
of steam passes through the turbine 4 and the

~drop of pressure is thereby compensated,
- while when the consumption of steam drops

U

-and the flow through the valve 10 is reduced,
-the pressure behind the turbine 4 .is reduced

.~ thereby to the required value, i. e. the tur-
- bine 4 operates “with variable back pressure
~.and consequently with fluctuating output, the

fluctuations in output being balanced by the
dynamo electric machine.

Various -modifications and .changes may

- -be made without departing from the spirit
~and scope of our invention and we desire,

S50

therefore, that only such limitations be
placed upon it as are justified by the state

.of the prior: art.

20

‘We claim as our invention :—

~1./In a speed flow vapor power plant in
combination a tube system constituting the
vapor - generator, a centrifugal pump for

Aforeing a liquid working medium in a con-

tinuous stream throu{:h sald system, means

-~ for heating the liquid in a portion of said sys-

~tem to generate vapor at high pressure, a

main p"lme moyver operatlnfr atay vapor pres-

“sure lower than the generating pressure, and

means for reducing the pressure of ‘the gen-

- “erated vapor to the pressure required for the
501

main prime mover, said reducing means com-
prising an auxiliary prime mover operated
by said vapor and connected in the supply

- line to-said main prime mover and acting as

~t

a vapor. throttling element, said mmhmry
prime mover operating said pump, and an

electric equalizing machine connected to an

electric power line and connected in fixed re-
lation to said auxiliary prime mover and said

 pump, and ODel‘atln,q as a motor When the

)

45

50

“delivered auxiliary prime mover power is be-

low the required pump power, and operating
as- s generator when the delivered prime
mover power is above the required pump

‘power, whereby said auxiliary prime mover

acts as a vapor throttling element, and the
pamp.-output varies subs tmntmllv ‘with the

“amount of vapor produced by said generator.

9. In a speed flow vapor power plant in

“combination a tube syqtem constituting the

-vapor - generator, a. centrifugal pump for
“forcing a liquid working medium in A con-
tinuous stream through “said system, means

- for-heating the liquid in a portion of said

~system to (renerate vapor at high pressure, a

main prime mover operating at a Vapor pres-

“sure lower than the generating presstre, and

gans for reducing. ‘the pressure of the gen-

rated vapor to the pressure required for said -

maln prime mover, said reducing means com-
prising an auxiliary prime mover, directly
connected. to the delivery side of said gen-
erator; and adapted to ‘pass through it the
entire amount of vapor produced in said gen-

- erator; and acting as a vapor throttling ele-

ment, said auxiliary prime mover operating

3

said pump, and an electric equalizing ma-
chine connected to an electric power line and
connected in fixed relation to said auxiliary
prime mover and said pump, and operatmg
as a motor when the delivered auxiliary
prime mover power is below the required
pump power, and opemtmg as a generator
when the delivered pritme mover power. is
above the required pump power, whereby the
amount of liquid circulated by said pump is
automatically proportioned substantially to
the varying output conditions of the gen-
erator.

In testimony thrcof we affix our signa-

tures.
WILHELM ABENDROTH.
HANS GLEICHMANN.
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