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This invention relates to a heating system and has par 
ticular reference to a steam heating system in which the 
heating steam originates as high temperature superheated 
steam. 

While the invention is applicable to other uses, the 
problem involved may be beSt discussed as it is presented 
in a steam turbine power system in which it is desired 
to heat air supplied for combustion in a boiler. 

It has been customary to heat'the air to be used for 
combustion by passing it in-heat exchange relationship 
with steam heated coils trapped to a vented receiver, 
condensate being then pumped back into the feedwater 
system. The steam most economically available for this 
use is turbine extraction steam which is superheated 
and, with a pressure in the range of 50 to 55 pounds per 
square inch gauge, the temperature of the steam may be 
typically around 520° F. At this temperature expensive 
equipment is required. 
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being respectively controlled by check valves 24 and 26. 
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More recently there has been a trend away from the I 
use of steam for air heating and toward the use of hot 
water recirculated from and back to a deaerator. The 
water is passed through ?nned heaters to preheat the 
air. For effective heating, and since the latent heat of 
vaporization is not available, the quantities of water 
which must be handled are quite high involving the use 
of costly water pumps and power for driving them. The 
advantage of the use of water is that low pressure steam 
may be used in the deaerator to reheat the water. 
The present invention relates to a system, which as 

applied to this problem, involves introduction of super 
heated turbine extraction steam into a deaerator wherein 
the steam is reduced to saturation temperature. Sat 
urated steam having, typically, a temperature of 302° F. 
at 55 pounds per square inch gauge is introduced into the 
air heating coils wherein the latent heat of vaporization 
becomes available for the air heating, and the condensate 
may be returned to the deaerator. Through the use of 
this arrangement the air heating coil arrangement may 
be relatively inexpensive and the return pumping ar 
rangement far less expensive. from the standpoint of both 
installation costs and operation than in the case of the 
water system. 
The general objects of the invention relate to the 

provision of a system of the'type just indicated, and will 
become apparent from the following description, read in 
conjunction with the accompanying drawing in which the 
?gure is a diagram ‘showing the elements involved in a 
preferred embodiment of the invention. 

In the drawing a boiler is indicated at 2 and a steam 
turbine at 4. A superheated steam extraction conduit is 
indicated at 6. A forced draft fan 8 supplies combustion 
air through conduit 10 to the boiler and there is indi 
cated at 12 an air preheater including a heating coil 14. 
This heater is conventionalized in the drawing but it will 
be understood that it may have any suitable form known 
in the art. In accordance with the prior art a heater 
such as 12 was either arranged to receive hot water or 
superheated steam and its construction had to correspond 
to the heating medium; In particular, the heater was 
expensive if superheated steam was used. 
A generally conventional deaerator is indicated at 16. 

Water is fed to this deaerator through connection 18, 
which receives makeup and condensate from the turbine 
condenser at 20 and heater condensate at 22, these lines 
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Theconduit 18 inside the heater communicates with a 
distributing head 28 having spray openings to provide a 
spray of the water. The water passes downwardly 
through passages 30 in heat exchange with the entering 
superheated steam which ?ows into a chamber 32 from 
conduit 6 and then passes into a chamber 34 surrounding 
the passages 30, thence ?owing downwardly at 36 to 
meet the water in the water box 38 from which the ad 
mixed steam and water ?ow downwardly over the dis-_ 
tributing trays 40 and the air separating trays 42. The 
deaerated water ?ows through connection 44 to a receiver 
46 from which the boiler feed pump 48 introduces it 
into the boiler 2. Steam passes outwardly at 50 from 
the region below the trays v42 and then through connec 
tion 52 where it meets the water spray, condensation be 
ing there effected. Air and other ?xed gases escape 
through vent 54. 
The deaerator arrangement just described is essen 

tially conventional both in its construction and in its 
association with the boiler and turbine. For purposes of 
the present invention steam is extracted at 56, passing 
through the valve 58 to the air heater coil 14. The steam 
at the point of withdrawal has been desuperheated by 
reason of its attaining equilibrium with the water in the 
passage through the trays 40 and 42 and is in essentially 
saturated condition at a temperature corresponding to 
the pressure involved in the deaerator. In the form of 
saturated steam it may be used most effectively for air 
heating since its latent heat of vaporization is available 
and it is at a relatively low temperature compared with 
the superheated extraction steam constituting its source. 
The heater 12 may accordingly be of relatively inex 
pensive type. The entrance of steam to the heater is 
controlled by the valve 58, in turn controlled by con 
troller 60 responsive to a thermostat 62 located in the 
air stream. This single control alone is required to main 
tain proper operation. Only so much steam as is re 
quired for temperature maintenance is withdrawn from 
the deaerator, the remaining steam in the latter being 
condensed by the water spray. 
Flow of steam ‘and removal of condensate is desirably 

effected through the conduit 64 by the jet and centrifugal 
pump arrangement illustrated at 66. The system here 
involved is that described in the patent of John G. Wil 
liams, 2,612,112, dated ‘September 30, 1952. While var 
ious arrangements may be used, that speci?cally illus 
trated herein involves a loop 68 provided with cooling 
?ns 70 through which water is recirculated by a cen 
trifugal pump 72 providing at 74 a jet in an eductor 
producing suction through the conduit 64 with advan 
tages such as are described in said patent. Out?ow of 
condensate is provided at 76 to the connection 22. 
As will be evident from the foregoing, a system is pro 

vided by which heating may be effected by saturated 
steam eliminating the disadvantages of utilizing super 
heated steam or hot water, and this is carried out by 
taking advantage of the saturated steam condition ex 
isting in a deaerator which is involved in the system to 
perform its usual functions. 

While reference has been particularly made to the pre 
heating of air for combustion in the power plant in which 
the invention is incorporated, it will be evident that the 
invention may be applied to the economic heating of 
materials, spaces, or the like utilizing as a source of 
heat that available in superheated steam. It is accord 
ingly to be understood that the invention is not to be re 
garded as limited except as required by the following 
claim. 
What is claimed is: 
A system comprising a deaerator having means for 
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the mixingiofisup’erheated steam and water’ in heart?‘ ex 
change relationship and producing substantially saturated 
steam at a pressure of 50-55 p.s.i.g., an air preheater, 
means for bleeding said saturated steam to said pre 
heater, and 'purnping means for returning ‘condensate 
from said preheater to said deaerator, the last-mentioned 
means comprising a centrifugal‘purnp and recirculating 
connections ‘including "an eductor receiving 'said ~conden~ 
sate. > ' > 
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