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My invention relates to the transfer

particularly by vaporlzati.on and condensation

of fuid. .
It 1s an object of my invention 16 provide a
heai . tronsfer system

between the vaporizing and condensing elements.

It is a further object of my invention to pro-.

vide an improved system for controlling the
transfer of heat to maintain a predetermined
. temperature condition constant, -

b 1s & further gbject of my invention to pro-

and which may he

. comprising fluid vaporiz-
. ing and condensing elements having improved f
the rate of heat transfer

10
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_ ducting the vaper from. the vaporizer to the

readily controlled by g thermostatic mechanism, -
Further objects and advantages of my inven- : -
20

. tion will become apparent gs the following. de-
scription prpceeds, and the features of novelty
which characterize my invention will be pointed
out with particularity in the claims annexed to
and forming a part of thig specification. - )
Briefly, in carrying out the ‘present inven-
tion in its preferred form, a
transfer system having & fluid vaporizing sur-
face and a condensing surface in fluid circulat-
ing relation is connected. to receive heat from
& sultable source such gs
© or the like. The amount
condensing surface Is varled by varying the
amount of heat transfer fluid efrculating be-
tween the vaporizing and the condensing sur-
Variation In the amount of circulsting
heat transfer fluid, and consequently the rate

with the accompanying drawing in which the

Fig. 145 a alegrammatic representsifon of one

embodiment of my invention and Fig. 2 is a-mod-
ification of the arrangement shown in Pig. 1,

Far the purpose of illustrating g specific em-
bodiment of my mvention T haye shewn in ¥ig,
1 of the drawing
vepor heat transfer system
denser or radistor i@ for

comprising a con-

circulating heat-

& steam supply main
of heat supplied to the

2 thermostatically controlled
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. 88 shown, to assist in
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. and. radiator 9, and consequently

- 40

. 45

§ Claims. . (CL 237—2)
of heat, -

medlum, the temperature of which is to be con-
trolled, confined within Space Indicated by the
dotted lines {f. The radiator (g may be formed
of suitably pressed metal plates welded tozether -
to form a seriex of

. Gensing columns §2 with open sir circulation

passages i3 therebetween to igcilitate the digsi-
pation of heat from the radiator to the sur- .-
rounding medium. A vaporizer §4 is located be- -
low the radiator 8. and is connected thereto by
means of a conduit {5 which functions to con- -
duct vaporized heat transfer fluid from the va-
porizer to the radiator and to return condehsate
from the radiator ic the vaporizer, If desirable
8 separate conduit may be provided for con- .

radiator. - - ‘ ,
‘The vaporizer'is heated by suitable means which
may be, as illustrated, a steam pipe 6 supplied
with live steam from a source not shown. The -
steam pipe (6 extends threugh the vaporizer in

air vent {7 is provided to assist in eliminating
the noncondensable gases from the steam sys- -

Preferably the vaporizer is covered with,
& suitable insulation or lageing material 8 to
brevent undue logs of heat therefrom’ to the
surreunding medium and is also slightly inclined,
distribution of the vapor
condensaie over the heat transfer surface of the
vaporizer.

cult comprising the interconnected vaporizer 14
the rate at
which the radiator g supplies heat to the me.
dium in space !f, a condensate accumulating .
Is connected by means of & siphon
be or conduit 22 to & condensate trap 2§ lo.
cated in the bottom wall of & radiator 10. The
bottom wall of the radiator i ig breferably in. .
clined so that condensate, in returning to the
vaporizer 4. will readily flow intp the trap 21
and the conduit 5. The receptacle 20 is lo-
cated slightly below the level of the condensate
trap 2 so that condensate cellecting in the trap

- will fiow into the receptacle by gravity.
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supplying heat o g &5

To cause the condensate to return from the
receptacle 20 to the trap 24 and the vaporizer
a thermostatically controlled heating device
relation with the
} tube for effecting
& thermo-siphon pumping action. In the ilius-
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trated embodiment of my invention the heat-
ing device comprises an electrical heater 26 en-
ergized from a suitable source such as the sec-
ondary winding 29 of a step-down transformer
30. A block of heat conducting material 21 may
be mounted on the siphon leg 22a for concen-
trating the flow of heat from the heater 26 to
the siphon leg. The energization of the heater
26 is controlled by the contacts 31 of a thermo-
stat 32 located in the space {f. When the heater
26 is energized it locally heats the fluid in leg
92a of the siphon 22 causing partial vaporiza-
tion thereof so that the density of the fluid in
leg 22a is less:than that in the other siphon
leg 22b whereby a differential of hydrostatic pres-
sure is produced which forces the fluid in leg
- 92¢ upwardly into the trap 21 from which it
- overflows into the conduit {5 and passes down-
wardly to the vaporizer t4. This thermo-siphon
pumping- or percolating action produced by the
heater 26 is very similar to the action of a per-
colating coffee pot. )
To permit the free flow of condensate into and
out -of the chamber 20 through the siphon -tube
22 a pressure equalizing venting tube 24 is pro-
vided which connects the upper portion of recep-
‘tacle 20 to the radiator 10. The tube 24 acts to
equalize the vapor pressures in the receptacle and
the fluid circuit comprising the interconnected
vaporizer and radiator. * o
The vapor condensing radiator 10, the vapor-

izer 14, the interconnecting conduit 15, the vent~ *

ing pipe 24, the receptacle 20 and the siphon tube
22 are preferably all joined together and hermeti-

cally sealed by welding or brazing so that a closed :

vapor tight heat transfer system is obtained.
This entire system is then evacuated of substan-
tially all non-condensable gases through a suit-
able evacuating connection 25. Thereafter &
predetermined charge of suitable vaporizable
liquid such as water, alcohol or the like, is intro-
duced into the closed system. The amount of
this liguw’d charge is such as to insure that the
entire effective heat transfer surface of the vapor-
izer may be effectively wetted under maximum
heat transfer conditions. ’

In operation, let it be assumed that all of the

heat transfer fluid 23 is collected in the recep-
tacle 20 and the siphon tube 22 as illustrated in

the drawing, that the temperature of the medium ;
within the enclosure i1 is at the desired value, -

_and that the contacts 31{ of the thermostat 32 are

in the open position. Since there is no heat

transfer fluid circulating between the vaporizer
" {4 and the radiator 10 the rate of heat transfer
therebetween will be substantially zero. If now
the temperature of the medium within the enclo-
sure 11 falls below a predetermined value, which
is determined by the setting of the thermostat 32,
the contacts 31 close, the electric heater. 28 is
energized and condensate. is forced upwardly in
the leg 22a by thermo-siphon - action into .the
condensate trap. 21.

the conduit’ 15 and flows. downwardly. into. the
vaporizer 14 where it is vaporized. The vapor-
jzed fluid then passes upwardly through the con-
. duit 15 and comes in contact with the surface of
- the radiator 10 where it condenses. giving up its
1atent heat of vaporization, The condensed heat
transfer fluid then immediately returns to the
.vaporizer, the trap 21 being rendered ineffective
since it is filled with ¢éondensate which is bheing
. pumped upwardly from the receptacle. ‘While

‘the contacts of the

After the condensate trap .
_ has become filled, the condensate spills over into -

-1

thermostat-32 remain closed 75

more and more heat transfer fluid is pumped from
the receptacle 23 into the system where it con-
tinuously circulates between the vaporizer and
condenser. Thus the heat supplied by the radi-
ator 10-to the medium within the space i1 gradu-
ally increases until the temperature of the space
reaches the predetermined value at which the
thermostat contacts open causing deenergization
of the electric heater 26 and a cessation of the
thermo-siphon pumping action. ~The heat trans-
fer fuid in circulation between the condenser and
the vaporizer then gradually collects in the trap
2{ and is returned to the receptacle 28 by gravity
causing the heat supplied by the radiator to grad-
ually decrease. This action continues until all of

. the condensate has been returned to receptacle 20

or until the thermostat contacts close to restart
the heat increasing eycle. Thus it will be appar-
ent that the amount of heat transfer fluid in cir-
culation between the vaporizer and condenser,
and consequently the rate heat is supplied by the
radiator, is either increased or decreased depend-~
ing on the positio'} of the thermostat contacts
with the resuit that the average heat stpplied by
the radiator is automatically varied to maintain
the temperature of the medium in space || con-
stant.

In Fig. 2 of the drawing I have shown a modifi-

cation in which the directions of flow of heat .

transfer fluid by gravity and by thermo-siphon

action batween the condensate trap 21 and the
receptacle 20 are the reverse of the arrangement

illustrated in Fig. 1. In this modification the

receptacle 20 is located slightly above the con-

densate trap 21 so that the heat transfer fluld will

flow from the receptacle to the trap by gravity.

In order to cause the heat transfer fluid to return

from the condensate trap to the receptacle, the -
thermostatically controlled electric heater 26 is

jocated in heat exchange relation with the leg

22b of the siphon 22.

In operation when the temperature of the
medium within the enclosure it is above a pre-
determined value the contacts 31 of the thermo-
stat 32 are closed, as.shown, and the heat trans-
fer fuid is pumped by thermo-siphon action from
the trap 21 to the receptacle 20 to decrease the
rate of heat transfer between the vaporizer and
the condenser, However, when the temperature
of the medium within the space |1 falls helow the
predetermined value the contacts 31 open deener-

. gizing heater 26 and permitting the heat transfer

fluid to flow by gravity from the receptacle 20 to
the trap 21 whereby the amount of heat transfer
fluid in circulation and the rate of heat transfer.
between the vaporizer and condenser is increased.
"It will-be seen from the above description of
my invention, & vapor heat transfer system has
been provided which is entirely free from moving
control elements such as valves, baffles etc. This
is an important advantage in a sealed and evacu-

-ated system since moving control elements wear
- .and generally require seals or packings of some
gort which are apt to leak and destroy the

vacuum ‘in the system thus rendering it inoper-
able.

- Furthermore, my control system is very eco-
nomical - to -operate since only & very. sm
amount of energy 1s required to operate the ther-

- mo-siphon pumping apparatus, the liquid head

against which the pump operates being very
small. ‘Another control energy saving feature is
the fact the thermo-siphon pumping apparatus
acts only to change the amount of heat trans-
fer fluld circulating. between the condenser and



vaporizer as distinguished from systems in which
-all of the circulating heat transfer fluid passes
through the pumping apparatus to complete the
vaporizing and condensing cycle. ‘

While I have shown and described particular:

embodiments of my invention, it will occur to
those skilled in the art that various changes and
modifications may be made without departing
from my invention, and I, therefore, aim in the
appended claims to cover all such changes and
modifications as fa]l within the true spirit and
scope of my invention.
~‘What I claim as hew and
Letters Patent of the United States, is:

1. In a vapor heat transfer system of the type
in which heat transfer fluid is circulated in a
closed ‘fluid circuit comprising an interconnect-

“ed vaporizer and condenser by’ alternate- evap-
oration and condensation of said fluid, a con-
densate accumulating receptacle, means for ef-

- fecting an exchange of heat transfer fluid be-
tween said receptacle and said circuit to vary the
rate of heat transfer between said condenser and
said vaporizer, said means comprising a conden=-
sate trap lotated in path of ‘condensate return-
ing from said condenser to ‘said vaporizer, said
trap being- effective to divert heat transfer fluid
from said circuit when fluid collected in said trap
is withdrawn and effective to' add fluid to said
circuit when fluid supplieq to said trap overflows,
a siphon tube having one leg connected to the
lower portion of said receptacle and the other leg
connected to said condensate trap, said recepta-
cle being. located below said trap and vented to
said circuit so that heat transfer fluid coliecting
in said trap will flow into .said receptacle through
said siphon tube by gravity, and means for local-

"1y heating the fluid in the leg of the siphon tube
that is' connected to said trap for causing heat
transfer fluid to return from said receptacle to
said trap by thermo-siphon action. -

‘2.'In a vapor heat transfer system of the type
in which heat transfer fluid is circulated in &
closed fluid circuit comprising an interconnected
vaporizer and condenser by alternate evapora--
tion and condensation of said fluid, a condensate

accumulating “receptacle, - means comprising a-

pump for effecting an exchange of heat transfer

fluid between said circuit and said receptacle to -
change the amount of heat transfer fluid in cir- ;

. culation and the rate of heat transfer between
said vaporizer and said condenser, and means for
controlling said pump to vary said rate of heat
transfer. -

3. In a vapor heat transfer system of the type

in which a heat transfer fluid is circulated in g °

closed circuit comprising an’ interconnected va-
porizer and condenser by alternate evaporation
and condensation of said fluid, a condensate ac-
cumulating receptacle, a conduit interconnecting
sald receptacle and said circuit, means for divert-
ing heat transfer fluid from said circuit through
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desire to secure by
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vaporizer and condenser by alternate evapora-
tion and condensation of said fluid, a condensate
accumulating receptacle, meang for effecting an

exchange of heat transfer fuid between said re. .
ceptacle and said circuit to vary the rate of heat

transfer between said condenser and said va-
porizer, said means comprising a condensate trap
located in the path of condensate returning from
said condensér to said vaporizer, said trap being
effective to divert heat transfer fluid from ‘said
circuit when fluid collected in said trap is with-
drawn and effective to add fluid to said circuit
when fluid eupplied to said trap overflows, a
pump for pumping heat transfer fluid in one di-
rection through a conduit interconnecting said
trap and said receptacle, said receptacle and said

- conduit being located relative to said trap so that

20

fluid flows in the opposite direction through said
conduit by gravity when said pump is not in op-
eration, and means for controlling the operation
of said pump whereby an exchange of heat trans-
fer fluld in either direction between said circuit

" and said receptacle may be effected.

- turning from

5. In a vapor heat transfer system of the type
in which heat transfer fluid is circulated in a

“closed - fluid circuit. comprising an interconnect-

ed vaporizer and condenser by alternate evap-
oration -and condensation of said fluid, a con-

densate accumulating receptacle, means for ef-

fecting an exchange of heat transfer fluid be-
tween said receptacle and said circuit to vary the
rate of heat transfer between said condenser and
said vaporizer, said means comprising a conden-
sate trap located in the path of condensate re-
said condenser to said vaporizer,
said trap being .effective to divert heat transfer
fluid from said circuit when fluid collected in said
trap is withdrawn aid effective ' to add fluid to
said circuit when fluid supplied to said trap over-
flows, a siphon tube having one leg connected to
said receptacle and the other leg connected to
said trap, venting means interconnecting said re- :

ceptacle and said circuit for equalizing the vapor -

pressures therebetween, said receptacle and said

5 tube being located relative to said trap so that

fluid flows through said tube in one direction by
gravity, means for locally heating the fluid in one )
of the legs of .said tube to cause fluid to flow

through said tube in the opposite direction by
thermo-siphon action, and means for controlling
said heating means whereby an exchange of heat

* transfer -fluid in either direction between said -
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said conduit into said receptacie to decrease the -

. amount, of ‘fluid ' circulating Dbetween said con-
denser and said vaporizer, pumping means for
returning the fluid from said receptacle to.said
circuit through said conduit to increase the fluid
circulated between said condenser and vaporizer,

and means for controlling said pumping means-

whereby the amount of fluid circulating and the
rate of heat transfer between said condenser and
said vaporizer may be varied. :

4. In a vapor heat transfer system of the type
in which heat.transfer fluid is circulated in a
closed fluid circuit comprising an interconnected

75

circuit and said receptacle may be effected.

6. In ‘a system for transferring heat from g
heat source to g medium the temperature of
which is to be controlled by a vapor heat trans- .
fer means of the type in which heat transfer fluig

1s circulated in'a closed fluid eircuif comprising

an interconnected vaporizer and condenser by al-

ternate evaporation and. condensation -of - said
fluid, a condensate accumulating receptacle,

means comprising a pump for effecting an ex-.
change of heat transfer fluid between said ecir-
cuit and said receptacle to change the amount -
of heat transfer fluid in circulation and the rate

of heat transfer between said vaporizer and said

condenser, and means responsive to the temper-

ature of said medium for controlling said pump -
to vary said rate of heat transfer.

7. In a system for transferring heat from a
heat source to a medium the temperature of
which is to be controlled by vapor heat transfer
means of the type in which heat transfer fluid
Is circulated in a closed fluid circuit comprising -
an interconnected vaporizer and condenser - by
L
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alternate evaporation and condensation of said
fluid, a condensate accumulating receptacle, &
condensate trap located in the path of conden-
sate returning from said condenser to sald va-
porizer, said trap being effective to divert heat
transfer fluid from said circult when fluid col-
. lected in said trap is withdrawn and effective to
add fluid to said circuit when fluid supplied to
said trap overflows, a siphon tube having one
leg connected to said receptacle and the other
leg connected to sdid trap, venting means inter-
connecting said receptacle and said cireuit for
" equalizing the vapor pressures therebetween, said
receptacle and said tube being located relative
to said trap so that fluid flows through said tube
in one direction by gravity, means for locally
" heating the fluid in one of the legs of said tube
to cause fluid to flow through said tube in the
~ opposite direction by thermo-siphon action, and
means for controlling seid heating means to vary

10
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the amount of heat transfer fluid in circulation

and the rate of heat transfer between said con-
denser and said vaporizer in accordance with the
temperature of said medium.

8. In & vapor heat transfer system of the type

25
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in which heat transfer fluid is circulated in &
closed fluid circuit comprising an interconnected
vaporizer and condenser by alternate evaporiza-
tion and condensation of said fluid, a condensate
accumulating receptacle, a siphon tube intercon-
necting said receptacle and said circuit, and

. means for applying heat to one of the legs of said

siphon tube to effect an exchange of heat trans-

" fer fluid between said receptacle and said circuit

by thermo-siphon action.
9. In 3 vapor heat transfer system, a vaporizer,
a condenser, means for circulating heat transfer
fluid in a closed fluid circuif in=luding said va-
porizer and said condenser, s condensate accu-
mulating receptdacle, meails for effecting an ex-
change of heat transfer fiuid between-said re- .
ceptacle and said circuit to chiange the amount
of heat transfer fiuid circulating between said
vaporizer and said condenser, said last-men-
tioned means comprising a siphon tube intercon-
necting said receptacle and said circuit, and &
heater located in heat exchange relation with one
of the legs of said siphon tube for effecting 2
thermo-siphon action.
. MARCUS E. FIENE,



