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Original application fled January 24, 1930, serial No. 433,051. Divided and this application filed arch 

24, 1931. Serial No. 524832. 

This application is a division of our co 
pending application Serial No. 428,051, filed 
January 24th, 1930. Our invention relates to air preheaters 
and more particularly to air preheaters for 
heating air for combustion in a boilerplant 
by means of the products of combustion or 
flue gases leaving the boiler plant. 
Amongst the objects of the invention are: 

to provide means for regulating the flow 
of air through an air preheater so as to 
maintain proper temperature conditions; to 
prevent formation of moisture within an 
air preheater; to selectively feed air to dif 
ferent sections of an air preheater to ob 
tain predetermined temperatures of fluids; 
to coordinate the flow of air to the flow of 
products of combustion through an air pre 
heater so as to obtain desired temperatures 
of heated air and to obtain desired tempera 
tures of products of combustion; to regulate 
air flow through an air preheater so as to 
obtain desired and preferably constant tem 
perature of air to be supplied to fuel pull 
verizing apparatus and like devices; to 
automatically regulate the flow of air 
through an air preheater; to automatically 
regulate the flow of air through an air pre 
heater to obtain desired conditions of tem 
perature and to prevent formation of mois ture within an air preheater; to provide an 
air preheater in combination with a plural 
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ity of paths or conduits for flow of air to a 
furnace and to regulate the relative quanti 
ties of air flowing in the various paths to 
obtain the best operating conditions; and 
other objects as will appear. 
The nature and advantages of the inven 

tion and the various phases thereof will be 
come apparent from consideration of the following specification taken in conjunction 
with the accompanying drawing which 
forms a part of this specification, and on 
which: 

Fig. 1 is a side or elevational view of an 
air preheater embodying the invention; and 

Fig. 2 is a cross-sectional, horizontal view 
taken on the line 2-2 of Fig. 1. The air preheater is indicated, in general, 
by reference character 10. It comprises 

four sections, 11, 12, 18 and 14. Each sec 
tion comprises side walls 15 and 16. With 
in each section are partitions 17 consisting of vertically arranged parallel plates. 
The plates are arranged to form alternate 
spaces separated from each other. For this 
purpose the R are joined at the sides 
as shown in Fig. 2 in pairs, and each plate 
of a pair is joined at the top to the adjacent 
plate of the next pair, as shown for exam 
St. U. S. Patent No. 1727,124, granted eptember 3rd, 1929, to William Lonsdale. , 

etween the sections are intermediate con 
duits or sections 19 which connect corre 
sponding spaces of the different sections to 
permit flow of fluid, specifically gas, serial 
ly through the sections, vertically, in one 
set of alternately disposed spaces. The 
sides of the sections are connected by inter 
mediate conduits or return bends 20, con necting the other set of spaces for serial 
flow of fluid horizontally through the sec 
tions. It will be seen that the gases (air) flowing horizontally are separated from the 
gases (products of combustion) flowing ver 
tically downward. Products of combus 
tion are supplied to the air preheater at the 
top through connection 21 and flow straight 
E. through all the sections of the air preheater, passing through the connec 
tions 19 into and through the soot hopper 
34 and thence into the flue 35. 

Referring to Fig. 2, the products of com 
bustion pass through the spaces 24. Air is 
admitted to the preheater by means of the 
lower conduit 23, passes transversely 
through section 14, thence through the in 
termediate conduit 20 connecting section 14 
with section 13, thence transversely through 
section 13, thence through the right-hand 
conduit 20, thence transversely through sec 
tion 12, thence through the upper left-hand 
intermediate conduit 20, thence transverse 
ly through the upper section 11 and thence 
to the boiler in which the heated air is to be 
used. Referring further to Fig. 2, it will 
be seen that the air passes through the 
spaces 22. It will also be seen that the air 
and the products of combustion do not come 
into direct contact. 
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With the a ent thus far described, 
wherein of combustion pass 
through all of the sections of the air pre heater and air 
tions of the airpreheater, it is possible that, 
at certain 1 the temperature of the 
Ele of combustion would be lovered to low what is known as the dew-point, at 
which point of temperature, steam, carried 

C in the products of combustion, condenses 
and precipitates. It is desirable to avoid the lowering of the temperature of the 
products of combustion to the dew-point in 
order to prevent precipitation of moisture, particularly with certain fuels of high sul 
phur content, since water and the sulphur 
dioxide resulting from the combustion of such fuels combine to form sulphuric acid, 
which is highly corrosive. Corrosion causes 

20 uneven surfaces of metal. With moisture 
present, ash in the products of combustion 
tends to deposit form a sticky mass on 
the uneven surface produced by corrosion. 
Such sticky deposit may form a distinct 
coating on the metal and may cause further 
deposits. The passages of air preheaters 
are small in order to obtain efficiency of heat 
transfer and in order to economize on space. 
The formation of such deposits, due to the 
presence of moisture, corrosion and ash con 
tent of the products of combustion may ma 
terially diminish the cross-sectional area of 
flow in the passages between the plates of 
the preheater, that is, between partitions 17. 
Corrosion itself is undesirable because it de 
creases the life of apparatus, but, in this 
case, there is the added disadvantage of the 
decrease of cross-sectional area of flow of 
the preheater p . This decrease of 

40 flow area carries with it several disadvan 
tages in that the heat transfer capacity of 
the plates is reduced; the draft loss is in 
creased, as a result of which more power is 
necessary to operate the fan to draw the 
gases through the preheater; and in the case 
of plants already equipped with fans of giv 
encapacity, the accumulation of deposits 
may reduce the capacity of the steam gen erating unit due to the inability of the fans 
to draw the products of combustion through 
the preheater at a sufficient rate. 
To overcome this difficulty we have pro 

vided a by-pass conduit 25, a damper or 
valve 26 in by-pass conduit 25, and a damper 
or valve 27 in the intermediate conduit 20 
between sections 13 and 14. By-pass con 
duit 25 connects the air supply conduit 23 
with the intermediate conduit 20 between 
sections 12 and 13. By closing damper 2 
and opening damper 26, all the air to be 
heated passes directly to section 12. Damp 
er 2 may be used to prevent recirculation 
of air around sections 13 and 14 when the 
damper 26 is open. By partially opening 
damper 26 and having damper 27 open, or 
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passes through all of the sec 
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partially open, some of the air will pass 
thro F. the sections and some will pass 
only ugh two sections. The proportion 
of air passing through all sections and by 
passing some sections can be regulated by 
proper manipulation of the dampers 26 and 2. 

If the air is cold or if other conditions 
prevail such that there is a lowering of the 
temperature of the products of combustion 
to or below the dew-po 
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75 
int, the air can be passed throughby-pass conduit 25 in whole 

OT E. and thus a temperature can be 
maintained in the outlet for the products 
of combustion which is above the dew-point. 
By regulating the dampers it is possible to 
obtain a constant temperature in the prod 
ucts of combustion is, the air pre 
heater, or in any degree, within limitations, 
of variation of temperature desired, inde 
pendently, or in spite of variations of load. 

t EY be readily seen that one or more 
of the sections may be by-passed in this 
way. The conduit 25 may be connected be 
tween conduit 23 and the air inlet for sec 
tion 13, or even with the air inlet for sec tion 11. 
The damper 26 may be interconnected 

with the damper 2 and they may be auto 
matically controlled in accordance with the 
temperature of products of combustion leav ing the preheater. 

t will be understood that variations may 
be made within the spirit and scope of the invention. 
What we claim is: 
1. Apparatus for heating air by products 

of combustion comprising a plurality of sec 
tions, each having closely spaced plates con 
nected to form two sets of separated spaces 
means to connect the sections for flow o 
products of combustion serially through the 
sections in one set of separated spaces, lat 
eral return bends connecting the sections for 
passage of air serially through the sections 
in the other set of separated spaces, an air 
supply conduit, an air discharge conduit, 
means to supply and discharge products of . 
combustion, a by- connection between 
the air supply conduit and one of the return 
bends, and a damper in said by-pass connec tion. 

2. ARE for heating air by products 
of combustion comprising a Plly of sec tions, each having closely sp plates i20 
connected to form two sets of separated 
spaces, means to connect the sections for flow 
of products of combustion serially through 
the sections in one set of separated spaces, 
lateral return bends connecting the sections i26 for passage of air serially through the sec 
tions in the other set of separated spaces, 
an air supply conduit, an air discharge con 
duit, means to supply and discharge prod 
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ucts of combustion, a by-pass connection be- 130 
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tween the air supply conduit and a return 
bend connected to the next to the last section 
in the line of flow of products of combustion, 
and a damper in said by-pass connection. 3. Apparatus for heating air by products 
of combustion comprising a plurality of sec 
tions, each having closely spaced plates con 
nected to form two sets of separated spaces, 
means to connect the sections for flow of 
products of combustion serially EE the at sections in one set of separated spaces, lateral 
return bends connecting the sections for pas 
sage of air serially through the sections in 
the other set of separated spaces, an air sup 
ply conduit, an air discharge conduit, means 
to supply and discharge products of combus 
tion, a by-pass connection between the air 
supply conduit and the return bend connect 
ing the second and third sections in the line 
of air flow, a damper in said by-pass connec 
tion, and means to cut of flow through the 
return bend connecting the first and second 
sections in the line of air fow. 

4. Apparatus for heating air by products 
of combustion comprising a plurality of sec 
tions, each having closely spaced plates con 
nected to form two sets of separated spaces, 
means to connect the sections for flow of 
products of combustion serially through the 
sections in one set of separated spaces, lat 
eral return bends connecting the sections for 
passage of air serially through the sections 
in the other set of separated spaces, and 
mea is to supply air to one or the other or 
both of the first and third sections in the 
line of fow of air. 

5. In a fue gas preheater of the plate type 
including a plurality of sections, the method 
of controlling the temperature of flue gases 
leaving the preheater which comprises sup 
plying air to the one or the other or both 
of the first and third sections in the line of 
air fow to maintain the temperature of the 
flue gases above the dew point. 6. Apparatus for heating air by products 
of combustion comprising a plurality of sec 
tions, each section having a passage for the 
flow of products of combustion therethrough 
and a passage for the flow of air there 
through out of contact with said products 
of combustion, means for connecting the sec 
tions so that the products of combustion flow 
serially through the several sections, con 
duits connecting the sections and the air pas 
sages so that the airflows serially through 
the several sections, an air supply conduit, 
an air discharge conduit, means to supply 
and discharge products of combustion, a EY 
pass connection between the air supply con: duit and one of the conduits connecting said 
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air passages, a damper in said by-pass con 
nection, and a damper for controlling the 
flow of air through the conduit connecting 
the air passages in the sections which are 
by-passed. 

7. Apparatus for heating air E. products 
of combustion 'comprising a plurality of sec 
tions, each section having a passage for the 
flow of products of combustion therethrough 
and a passage for the flow of air there 
through out of contact with said products 
of combustion, means for connecting the sec 
tions so that the products of combustion flow 
serially through the several sections, con 
duits connecting the sections and the air pas 
sages so that the air flows serially through 
the several sections, an air supply conduit, 
an air discharge conduit, means to supply 
and discharge products of combustion, and 
means to supply air to one or the other or 
both of two sections separated by one or 
more other sections. 

8, in a flue gas preheater having a plu 
rality of sections, each provided with a pas 
sage for the flow of products of combustion 
therethrough and a passage for the flow of 
air therethrough out of contact with the 
products of combustion, the products of com 
bustion and air passages respectively of the 
several sections being method of controlling the temperature of 
flue gases leaving the preheater which com 
prises supplying air to two sections sep 
arated by one or more other sections to 
maintain the temperature of the flue gases 
above the dew point. 

In testimony whereof, we have hereunto 
affixed our signatures. 
WALTER F. KEENAN, JR. 
JOSEPH STANLEY WETHERALD, 
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70 

s 

3. 

85 

90 

95 

G 

20 

25 

30 


