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UNITED STATES PATENT OFFICE 
2,430,227 

AR EATER WITH CORRUGATED CORE 

Arthur Jensen and Sven Holm, Wellsville, N.Y., 
assignors to The Air Preheater Corporation, 
New York, N. Y. 
Application March 10, 1944, Serial No. 525,880 

(C. 126-99) 2 Cainas. 

The present invention relates particularly to 
an improved apparatus for preheating air or other 
fluids by indirect contact with a heating medium 
Such as hot gases of combustion. 
The invention is directed to a plate type heat 

exchange apparatus that is simple in construc 
tion and which may readily be assembled or taken 
apart, as for the cleaning or replacement of ele 
nents thereof. The invention will be best under 
stood upon consideration of the following detailed 
description of illustrative embodiments thereof 
when read in conjunction with the accompanying 
drawings in which: 

Figure 1 is a longitudinal sectional view of a 
unitary furnace and heat eXchange apparatuS 
embodying the present invention; 

Figure 2 is a transverse Sectional view On the 
line 2-2 in Figure 1; 

Figures 3 and 4 are fragmentary views on an 
enlarged scale showing modified forms for the 
heat exchange surface illustrated in Figures 1 
and 2; 

Figures 5 and 6 are perspective Views showing 
the relationship between major components of 
the apparatus and illustrating the ease with which 
access may be had thereto for the purpose of in 
specting, cleaning or replacing parts; 

Figure is a fragmentary view showing a modi 
fied COnStruction for a portion of the apparatuS as 
illustrated in Figure 1. 

In the drawings, the numeral designates a 
casing that encloses an annular heat eXchange 
core surrounding a central tube 2 which is ar 
ranged in Figure to constitute a passage for the 
heating gases since it communicates at its left 
hand end with the outlet 3 of a furnace desig 
nated as a whole by the numeral 4. The heat 
exchange core f is formed with a plurality of 
fluid passages extending axially of the unit with 
the passages divided into two groupS, alternate 
passages forming one group and being provided 
for the flow of heating gas while the air to be 
heated flows through the intermediate passages 
that form the other group. 
The construction of the heat exchange core 

will be readily understood if it is considered that 
a metallic plate has been formed with very deep 
folds or corrugations and its ends brought to 
gether by wrapping it around the cylindrical tube 
2 so that the sides 5 of the corrugations (Fig.2) 
form two groups of separated passages 6 and , 
employed respectively in Figure 1 for the passage 
of the air to be heated and the heating gas. 
Bands 8 hold the unit in annular forrin. As a re 
Stilt of this construction the passages 6 are Open 
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2 
along their outer sides which, being located at the 
outer circumference of the annular unit , may 
be placed in direct communication with a Scroll 
chamber 9 provided at one end of the apparatus 
for the admission of air. The passages 6 are 
closed off at the ends adjacent the furnace 4 
as by sections 25 of a flange plate 26. Air enter-, 
ing through the inlet 20 of scroll chamber 9 
passes in a generally radial direction into the al 
ternate passages 6 adjacent the furnace end 
thereof and then flows through these paSSages 
and axially of the apparatus to an outlet chamber 
2 at the end of the heating casing O Opposite 
furnace 4 to be discharged through the air out 
let duct, 22. The intermediate passages are 
closed at their opposite ends or adjacent the air 
outlet chamber 2 as by plates 27 while at the 
center of the heat exchange core Opposite the 
open distal end of tube 2 is a disk 28 closing off 
communication between the gas side of the ap 
paratus and the air side. The passage-closing 
plates 2 may be in the form of Spoke-like exten 
sions of a central hub or disk 28, all comple 
mentary to the flange plate 26 shown in perspec 
tive view in Fig. 5. In cases where the furnace 
4 is greater in cross section than the tube 2 the 

outlet end of the furnace is tapered down. So that 
the discharge outlet 3 thereof registers With the 
open end of the tube 2 that forms the central gas 
flue of the apparatus as appears in FigS. 1 and 5. 
The central tube 2 or gas flue terminates short 
of the right hand end of the heat eXchange Core 
a so that the gases flowing from the tube may 
pass outwardly in radial directions into the pas 
sages along the inner sides 30 thereof which, 
as may be seen in Figs. 1 and 5 Open towards the 
center of the unit facing the periphery of the 
tube 2. At their Outer sides the paSSages are 
closed by the parts 3 of the corrugations While 
the ends of these passages adjacent the furnace 
f4 open into a plenum chamber 33 that surrounds 
the discharge end 3 of the furnace and the inlet 
end of tube 2 with which it registers, the gases 
being discharged from chamber 33 through an 
outlet 34. 
As may best be seen in Figures 2 to 4, the So 

called corrugations of the heat transfer core 
i are maintained separated at their bases by 
spacer pins or bars 23 projecting radially from 
the centrally located tube 2. Figure 3 shows un 
dulations in portions of the plate from which the 

55 

heat transfer core is formed so that a greater 
amount of heat exchange surface is provided 
along the lateral sides 5 of the passages. In 
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Figure 4 a similar effect is obtained by mounting 
undulated plates 3 in the passages 6, these 
plates being provided with transversely disposed 
Spacers S8 projecting at the sides thereof to con 
tact the side Walls 5 of the passages 6. Fig. 4 
also shows twisted bars extending from the 
Spacers 23 into the passages so as to cause a 
turbulent flow of the gases in their movement 
through these passages. 

In Operation, fuel supplied through burners 
generally designated by the numeral 35 and air 
admitted through an air tube 36 extending cen 
trally into furnace chamber 4 provide a sup 
ply of hot gases of combustion that are dis 
charged from the furnace outlet 3 directly into 
the central tube 2 of the unit. Flowing to the 
Opposite end of the tube 2 the gases pass radially 
outward into the group of passages 7 and re 
verse their direction to flow through these pas 
Sages to the plenum chamber 33 and are finally 
discharged from the outlet 3. The air to be 
heated by means of these gases flows into the in 
let 29A of the scroll chamber 29 and passing in a 
radially inward direction enters the group of pas 
sages 6 near the furnace end thereof and moving 
counterflow to the streams of heating gases pass 
axially along the passages 6 to the air outlet, 
chanber 2. 
AS appears in Figures 5 and 6 the entire fur 

nace 4 of the unit and the plenum chamber 33 
that Surrounds the discharge end of the furnace 
constitute a complete component which is hinged 
at 42 to the adjacent end of the housing so that 
upon release of fastening dogs 43 it may be swung 
away to afford access to the tube 2 that forms a 
gas flue and also to the heat exchange core , 
both of these also forming component parts of 
the lunit which may be entirely Withdrawn from 
the casing fel when the furnace has been swung to 
One side. 

In Figure the air to be heated enters a scroll 
chamber 4 at the outer end of furnace A and 
flows through a plenum chamber 45 surrounding 
the outer part of the furnace in a direction axial 
ly of the apparatus to enter the outer ends 46 of 
the passages 6 which are left partly open for 
this purpose. With this form the plenum cham 
ber 33 for the spent gases has a discharge conduit 
4. that extends outwardly through the plenurn 
chamber 45 where air first enters the apparatus. 
With the construction described, the amount 

of heat transfer surface may be readily adapted 
to varying requirements. This is so because not 
Only may the length of the heat exchange cores 
be altered to suit circumstances but even in a 
Unit of determined exterior dimensions a larger 
Of Smaller number of passages may be used in 
Spaced relation about a central tube of deter 
mined size. The relative heat, exchange capac 
ity of the unit may also be varied as by replac 
ing a core having plane surfaces on the passage 
Walls With a core having undulated piates as 
shown in Figure 3 or by adding fillers 3 and/or 
agitators 40 as shown in Figure 4. The latter 
function not Only to create turbulence of the 
gases but also as fin-like extensions of the surface 
of the central tube 2 through which the gas 
fiOWS. 
The construction of the heat exchanger of sev 

eral component units including housing, heat ex 
change. core, central tube and furnace together 
With hinging of the latter to the housing en 
ables ready access to the parts for cleaning, re 
pair or replacement with other components hav 
ing different heat transfer capacities. 
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While illustrative embodiments of the inven 

tion have been shown and described in detail, it 
will be understood that there are many changes 
and Variations that may be made without de 
parting from the in Vention and therefore it is 
desired and intended to include a such changes 
and variations within the scope of the appended 
clais. 
What We Cain is: 
i. in heating apparatuS; a Casing; an annular 

heat, exchange core slidably mounted in Said cas 
ing and formed with two groups of alternately 
disposed corrugations extending longitudinally of 
the casing; means closing one end of the pas 
sages of one group and which open along the sides 
at the periphery of said core; means closing the 
opposite ends of corrugations of the other group 
which open along the sides facing the longitudi 
nal axis of said core, said casing in Surrounding 
said core foiling longitudinal passages with the 
corrugations that open towards its periphery; 
means foliining chambers at opposite ends of Said 
casing eac in connullication. With the Open ends 
of the passages of a respective one of the tWo 
groups; inears closing off the central part of Said 
core a one end to preclude comunication. With 
the chamber at said end of the casing; a renov 
able tubular conduit disposed centraliy within 
said core to foln assages with Said other group 
Ci corrugations, said conduit exteriding from One 
end of said core to a point, short of its end adja 
cert said closure for placing Saidi Onduit, in COra 
munication with said passages; means forming a 
chamber adjacent orie end of Said casing extend 
ing around said core and COY municating at the 
periphery of said core with the passages of said 
One group adjacent the closed ends thereof; a 
furnace Unit mounted at one end of Said Casing 
and having an outlet at One end adjacent, the caS 
ing; reas placing the ottet of said furnace in 
connunication with one of said groups of pas 
sages; and a hinged connection between said cas 
ing and furnace unit, whereby the latter may be 
s'57:3g away from the end of Said casing to per 
rait. withdrawal of said tubular condit, and/or 
CO'e therefroin. 

2. In heating apparat UES, a casing; a heat ex 
chaiage core fitting in Said easing and formed 
with a central passage along its longitudinal axis 
and two groups of alternately disposed corruga 
tions exteriding tongitudinally of the casing; 
reans closing alternate corrugations at opposite 
ends, the corrugations of one group being Open 
along the sides at the periphery of Said core and 
being disposed in alternation with corrugations 
of the other group which are open along the Sides 
facing the longitudinal axis of said core, Said 
casing in surrounding said core forming longi 
tudinal passages with the corrugations that Open 
towards its periphery; means closing off the Cen 
tral part of said core at one end; a tubular Con 
duit disposed within said core to form paSSages 
with said other group of corrugations, said Con 
duit extending centrally through said core from 
its opposite end to a point short of Said one end 
for placing said conduit in communication with 
the passages that face the axis of said core ad 
jacent their closed ends; a furnace unit mounted 
at one end of Said casing and having an end 
outlet adjacent the casing; means forming a 
tubular extension of the outlet of said furnace in 
registration with the open end of Said tubular 
conduit opposite the closure for said core; means 
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forming a gas outlet chamber communicating 
with the open ends of the passages of the group 
that face the axis of said chamber, Said cham 
ber surrounding the tubular extension of said fur 
nace and constituting an integral part of the 
furnace unit; means forming chambers at oppo 
site ends of said casing in communication with 
the passages that face the periphery of Said Core 
at their open ends and at the periphery of Said 
core, respectively; and detachable means connect 
ing said casing and furnace unit whereby the lat 
ter may be moved with said gas outlet chamber 
away from the end of Said casing to permit With 
drawal of Said tubular conduit and/or core there 
fron. 

ARTHUR JENSEN. 
SVEN HOLMI. 
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