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3,351,119 
FALLING FILM TYPE HEAT EXCHANGER 

Curt F. Rosenblad, % Rosenblad Corp., P.0. Box 585, 
Prînceton,N.J. 08540 

Filed ̀ Ian. 5, 1965, Ser. No. 423,492 
9 Claims. (el. 15s-_13) 

ABSTRACT ÜF THE DHSCLÜS‘URE 
A plate type heat exchanger of the falling nlm type, 

such heat exchanger having an improved liquid distribu 
tion device which insures the creation of substantially 
uniform falling films on the entire heating surfaces of 
the heat exchanger plates. Liquid to be heated and/or 
evaporated is introduced to the heat exchanger through 
openings or nozzles disposed above the upper edges 
of the heat exchanger plates. A baille or spray intercept 
ing means is interposed between the openings or nozzles, 
such baliie preventing any substantial amount of the 
liquid from directly impinging upon any of the heating 
surfaces of the plates. 

This invention relates to heat exchangers of the same 
general type as those disclosed and claimed in applica 
tion Ser. No. 303,824, filed Aug. 22, 1963, by the present 
applicant; Ser. No. 319,527, tiled Sept. 23, 1963, by 
Axel E. Rosenblad; and Ser. No. 350,454, ñled Mar. 9, 
1964, by Eiof M. Rosenblad, all of such prior applications 
having been abandoned. All of such prior applications 
disclose heat exchangers of the falling film type where 
in liquid is distributed to the heating surfaces of the 
plates by means including spray nozzles or the like dis 
posed within liquid medium receiving channels adjacent 
the top thereof. In all of such prior devices, if the films 
formed upon the heating surfaces are to be substan 
tially uniformly distributed thereover, the spray or jet 
producing means must be located close to the heating 
surfaces. This leads to difficulty in maintaining the spray 
or jet producing openings clear and working at their 
maximum eñ‘iciency, particularly when the liquid being 
heated and/or evaporated carries a substantial amount 
of solid matter in particle form. The requirement of a 
small distance between the jet-forming means or nozzle 
and the heating surfaces entails frequent maintenance 
and cleaning of the apparatus if the films on the plates 
are to remain substantially uniform and to cover the 
full extents of the heating surfaces. 

In accordance with the present invention, liquid to be 
heated and/or evaporated is introduced into the heat 
exchanger through one or more openings or nozzles dis 
posed above the upper edges of the heat exchanger 
plates. The openings or nozzles are preferably disposed 
so as to be substantially uniformly distributed over a 
given zone or area of the upper ends of the plates. ln 
terposed between such openings or nozzles and the 
upper entrance ends of the medium receiving channels 
of the heat exchanger is a novel baffle or spray intercept 
ing means of such construction as to prevent any sub 
stantial amount of the liquid falling from the openings 
or nozzles from directly impinging upon any of the heat 
ing surfaces of the plates, including the top portions 
thereof. Liquid intercepted by the upper portion of such 
baffle means falls downwardly thcrealong under the action 
of gravity and preferably falls upon a still further por 
tion of the bafíie means which leads it in the form of 
a falling film onto the upper edges of the heating surfaces 
of the plates over the entire lengths thereof. 
The baille means in accordance with the invention 

is so made that it presents no narrow apertures or 
passages therethrough in which solid particles entrained 
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in the liquid being distributed may catch. Consequently, 
heat exchangers provided with liquid distributing means 
in accordance with the invention may be run for long 
periods without the necessity of being cleaned. 

In the preferred embodiments of the invention dis-1 
closed herein, the battle means includes elongated upward 
ly convex hoods or baliie members, either solid or hollow, 
which are disposed along the upper edges of the heat 
ing channels of the heat exchanger. The baille means 
includes at least one further set of generally similar up 
wardly convex hood or baffle members which are disposed 
above and between the first set of hood members so as 
to overlap the first hood or bafhe members when viewed 
from the points of view of the respective liquid dis` 
charging openings or nozzles employed to supply liquid 
to a particular area of the heat exchanger plates. As 
above set forth, it is a prime requisite of the present 
invention that the baille means functions to prevent di 
rect impingement of any substantial amount of liquid 
from the liquid discharging openings or nozzles onto the 
heating surfaces of the heat exchanger. 

It is accordingly among the objects of the present in 
vention to provide a novel liquid distributing system for 
a falling film type heat exchanger. 
A further object of the invention resides in the provision 

of a novel liquid distributing system of the type de 
scribed which insures the formation of films of liquid 
of substantially uniform thickness which cover the en 
tire heating areas of the plates of the heat exchanger. 
Yet another object of the invention lies in the provision 

of a liquid distributing device for heat exchangers of 
the falling film type wherein the liquid conveying pas 
sages of the distributing device are of substantial width 
and breadth whereby the device may pass liquid con» 

“ taining solid particles without becoming plugged thereby. 
A still further object of the invention, in preferred 

embodiments thereof, lies in the provision of a liquid 
distributing device incorporating one or more liquid 
discharging openings or nozzles spaced above the plates 
of the heat exchanger and in combination therewith a 
novel baffle device which prevents direct impingement of 
any substantial amount of the liquid from the openings 
or nozzles onto the heating surfaces of the heat exchanger 
while forming the intercepted liquid into films of sub 
stantially uniform thickness and forwarding them to the 
upper edges of the plates over substantially the entire 
lengths thereof. 
The above and further objects and novel features of 

the invention will more fully appear from the following 
description when the same is read in connection with the 
accompanying drawings. It is to be expressly understood, 
however, that the drawings are for the purpose of illustra 
tion only, and are not intended as a deñnition of the limits 
of the invention. 

In the drawings, wherein like reference characters refer 
to like parts throughout the several views: 

FIG. 1 is a view in vertical section through a tirst illus 
trative embodiment of plate type heat exchanger pro 
vided with a fluid distributing device in accordance with 
the invention, the section being taken transverse to the 
broad surfaces of the plates of the heat exchanger; 
FIG. 2 is a view in vertical section through the heat 

exchanger of FIG. 1, the section being taken at right 
angles to the section of FIG. 1 and along the line 2--2 in 
FIG. 1 looking in the direction of the arrows; 

FIG. 3 is a View in horizontal section through the heat 
exchanger shown in FIGS. l and 2, the section being 
taken along the line 3-3 of FIG. l; 
FIG. 4 is a fragmentary view in perspective of a portion 

of the liquid distributing device of the heat exchanger of 
FIGS. 1, 2, and 3; 
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FIG. 5 is a fragmentary view in vertical section taken 
similarly to FIG. l of another embodiment of liquid dis 
tributing system in accordance with the invention, such 
liquid distributing system `being readily removable from 
the plate section of the heat exchanger; 

FIG. 6 is a fragmentary somewhat schematic view in 
vertical section through a still further embodiment of 
liquid distributing system for a falling film plate type heat 
exchanger, the section being taken transversely of the 
plates of lche heat exchanger; 

FIG. 7 is a fragmentary somewhat schematic view in 
vertical section through another embodiment of liquid 
distributing system for a falling film plate type heat ex 
changer 'which may be used, for example, as a condenser, 
the section being taken transversely of the broad extents 
of the plates of the heat exchanger; and 

FIG. 8 is a fragmentary view in vertical section through 
the heat exchanger of FIG. 7, the section being at right 
angles to that of FIG. 7 and along line 8_8 of FIG. 7 
in the direction of the arrows. 
As is apparent from the above, there are shown herein 

four embodiments of heat exchangers in accordance with 
the invention: The embodiment of FIGS. l-4, inclusive, 
which show a heat exchanger of the falling film type em 
ploying a liquid distributing system permanently mounted 
therein; FIG. 5, which fragmentarily shows a lheat ex 
changer similar to that of FIGS. 1-4, inclusive, but with 
a modified, readily demountable liquid distributing sys 
tern therefor; 

FIG. 6, which shows a heat exchanger of the falling 
film type incorporating a still further embodiment of liquid 
distributing system in accordance with the invention; and 
FIGS. 7 and 8, which show a heat exchanger adapted for 
use, for example, as a condenser. 

Turning no'w to the embodiment of heat exchanger 
Shown in FIGS. 1-4, inclusive, such heat exchanger is 
generally designated by the reference character 10. The 
heat exchanger is generally in the form of a vertical col 
umn of rectangular horizontal section, the heat exchanger 
having an enclosure with a left-hand cover plate 11 (FIG. 
1), and a right-hand cover plate 12, the vertical edges 14 
and 15 of the covers extending outwardly to form flanges 
by means of which the cover plates, heat exchanger plates, 
and sealing and spacing bars between the edges of the 
plates are bolted together (FIG. 2). Vertically disposed 
within the enclosure in spaced parallel relationship and 
parallel to the cover plates 11 and 12 are a plurality of heat 
exchanger plates 16. Alternate successive pairs of plates are 
closed at their ends, tops, and bottoms to form a plural 
ity of channels 17 which receive the fluid heating medium 
for the exchanger. The other set of channels, designated 
19, are interposed between successive heating channels 
17. Channels 19 are closed at their ends but are open at 
their tops and bottoms to receive medium to be heated 
and/ or evaporated by the heat exchanger. As shown, the 
parallel spacing ofthe plates 16 is substantially maintained 
despite pressure differentials in the channels 17 and 19 
by means of conventional spacer or distance studs 18, 
which are secured to one of each pair of confronting 
plates 16. 

Heating medium such as steam is supplied to the chan 
nels 17 by a pipe 20 connected to a manifold 21 which 
spans and is connected to each of the heating channels 
17 at the top thereof, as shown. Condensate `from such 
heating medium is exhausted from the channels 17 
through a manifold 23 which spans and is connected to 
the channels 17 at the bottoms thereof. The manifold 
is connected to a discharge pipe 22 through Iwhich the con 
densate is led to a sump or the like. Disposed as an ex 
tension above the main portion of the enclosure about the 
plates 16 is a header 24 which forms a compartment above 
the heating plates into which the liquid medium to be 
heated and/ or evaporated by the heat exchanger is intro 
duced. Such liquid, after having traveled in the form of 
films along the heating surfaces of plates 16 and channels 
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19, ‘falls into a vapor body or lower compartment 25 to 
»form a pool of liquid 26 such as a concentrated liquor 
therein. If the liquor 26 carries a considerable amount of 
vapor by reason of evaporation effected by the heat ex 
changer, a baffle 27 is provided interiorally of enclosure 
25 so as to separate vapors formed on the heating surfaces 
from the liquor and to discharge the vapors through a 
conduit 29 connected to the baffle. 

In the illustrative embodiment the heat exchanger 1f) is 
shown employed to concentrate waste sulphite pulp-cook 
ing liquor from a pulp-making operation. The concen 
trated liquor 26 is discharged from the pool thereof 
through a conduit 2S. A certain amount of the con 
centrated liquor is usually recirculated through the evap 
orator to produce the ñow rate thereof which is required 
to cover the heating surfaces with falling films. This is 
accomplished by having the liquor pass downwardly 
through a discharge pipe Si) into a pump 31 which for 
wards it under pressure through a pipe 32 to a further 
manifold pipe 39. Pipe 39 supplies the spray nozzles 41 
and 42 of the liquid distributing device of FIGS. 1_4, 
to be described. T-he liquor supplied to such nozzles is 
mixed with fresh dilute liquor fed through a pipe 34 
which is connected to a valve 35 as shown in FIG. 2. 
Valve 35 is under the control of a conventional means 
37 responsive to the level of concentrated liquor 26 in 
the vapor body. Device 37 with valve 35 causes the sys 
tem to deliver a continuous flow of liquor to the evap 
orator, the evaporator in turn delivering liquor of a pre 
determined greater concentration, termed “the product.” 
The rate of flow of the product liquor is usually »manu 
ally controlled by a valve (not shown) in the product 
line 28. 

In the embodiment of FIGS. 1_4, inclusive, liquid to 
be heated and/or evaporated in the heat exchanger is 
introduced into the chamber 24 at the top thereof through 
a plurality of nozzles which create wide downwardly 
directed sprays. Three such nozzles are shown, the cen 
tral nozzle being designated 41, and the two outer side 
nozzles being designated 42. Nozzles 41, '42 are disposed 
within a central extension 40 rising above the chamber 
closure 24. The nozzles are of such character and are so 
disposed that the sprays therefrom substantially uniformly 
cover the areas of the heat exchanger plates above which 
they are disposed while slightly overlapping at the upper 
portion of the bafiie means 50 to insure complete cover 
age of all of bañie means. The sprays from the nozzles 
41, 42 are intercepted by a bafñe means 49, 50, to be 
described, such baffle means being such -as to spread the 
sprayed liquid thereover and to lead it onto the upper 
edges of the heating plates 16. The baffle means also in 
cludes first baffle members 44 which in the embodiment 
shown are generally in the form of inverted V’s which 
are symmetrically disposed above the upper edges of the 
heating channels 17. Members 44 may be formed of thin 
plate metal pieces 45 slightly curved as shown and sec 
ured together as by being welded at 47 to form a central 
peak. In the embodiment shown, the lower edges of the 
plates 45 are welded at 46 to the upper edges of the plates 
16, the lower edges of the plates 45 lying in alignment 
with the upper edges of plates 16 so that films of liquid 
formed upon plates 45 ñow smoothly down from the upper 
edges of plates 16. In the embodiment shown, the bathe 
members 44 secured to the plates 16 of channels 17 form 
the upper end closure therefor. If desired, the bafñe mem 
bers 44 and plates 16 may be formed integrally of a single 
plate bent to the shape shown. 

Disposed above the baffle members 44 and staggered 
in symmetrical relation thereto is a second row of baffle 
members 49 of generally the same shape as members 44. 
At the ends of the row of baffles 49 there are disposed 
half bañies 49’ secured to the end walls 11, 12 of the 
heat exchanger as shown in FIG. 1. 
A third row of baffie members generally designated 

50 is disposed above baffle members 49 in laterally stag 
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gered symmetrical relation thereto, the baiiles 50 being 
shown as disposed vertically above the respective baffles 
44. Bailles 44, 49, and 50 are of such size and shape 
and are so disposed that liquid from any of the nozzles 
41, 42 can not i-mpinge directly upon the heating surfaces 
of plates 16. Thus the lower edges of baille members 49 
somewhat overlap the confronting surfaces of baille means 
44 in a horizontal direction, and the lower edges of baille 
means 50 somewhat overlap the inner confronting sur 
lfaces of baille means 49. Thus spray «from the nozzle 
forms into illms on the successive baille means 50, 49, 
the films flowing downwardly to drop upon plates 45 of 
baille means 44. By the time the films have reached the 
upper edges of plates 16 they are of substantially uniform 
thickness and extend throughout the entire horizontal 
length of each of such plates. 
In the embodiment of FlGS. 1-4, inclusive, the baille 

means 40, 49, Sil are permanently secured together, and 
the baille means itself is permanently secured to the plates 
16 of the heat exchanger. For this purpose there are 
provided two or more horizontally aligned spaced rows of 
supporting bars 51 which support the baille means 49 from 
baille means 44. Bars 51 are generally in the shape of in 
verted T’s, each having a lower horizontal portion 52, 
the ends of which are welded at 54 to the confronting sur 
faces of the respective plates 45. Each bar 51 has a cen 
tral upstanding portion 55, the upper end of which ex 
tends into the respective baille means 49 which in this 
instance is formed of sheet metal plates 57 which are 
welded together at their upper edges at 58. Portion 55 of 
the supporting bar is welded interiorally of plates 47 at 
zones 56, as shown. 

Batlle means 5G are similarly supported upon and 
secured to the intermediate baille means 49. Thus there 
are employed a plurality of spaced rows of supporting 
bars 59 of generally inverted T-shape. Each of bars 59 
has a lower horizontal portion 60 which is welded at its 
ends to plates 57 of baille means 49. The upper ends of 
the central upright portion 62 of each bar 59 extends into 
the battle means 59 and is secured to the plates 65 thereof 
at the zones 64. 
The embodiment of heat exchanger schematically shown 

in FIG. 5 is generally similar to that of FIGS. 14, in 
clusive, with the exception that the baflle means is made 
readily removable from the plates of the heat exchanger 
and the lowermost baille means do not also function as 
closures for the heating channels. Accordingly, parts shown 
in FIG. 5 which are similar to those in FIGS. 1_4, in 
clusive, are designated by the same reference characters 
with an added prime. The liquid distribution device in 
FlG. 5 is generally 4designated `67. The joint 69 between 
the lower edges of the plates 45' forming baille means 
44’. is such that the means 67 is readily removable verti 
cally from the assembly of plates 16’. Horizontal longi 
tudinally extending bars 70 welded to the upper edges of 
the heat exchanger plates seal the heating chanels 17', 
as above explained. Rising vertically from at least one 
bar 70 and preferably from a plurality of such bars are a 
plurality of pins 68 spaced longitudinally of the bar. 
Pins 68 are accurately received within holes in a hori 
zontal plate 73 which is welded at its ends to the inner 
surfaces of plates 45’. With the construction of FIG. 5, 
the header of the heat exchanger corresponding to part 
24 in FIGS. l and 2, may have an upper removable cover 
so that the distribution means 67 may be removed as a 
unit from the heat exchanger upon the opening of the 
upper end thereof. It is to be understood that distribution 
means 67 may, if desired, be built in sections to make 
its removal easier. It is also to be understood that the 
solid bars 70 may be replaced by V-shaped bars, if de 
sired. 
A still further embodiment of heat exchanger in ac 

cordance with the invention is schematically shown in 
` FIG. 6, wherein the heat exchanger is generally desig 
nated by the reference character 130. As there shown, 
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6 
the plates 131 of the heat exchanger are vertically dis 
posed in parallel relationship to form a first set of heat 
ing channels 132 and a second set of liquid medium re 
ceiving channels 134 alternating with the first channels. 
The outer surf-aces of the plates 131 forming the chan 
nels 132 are spaced apart a distance D, channels 134 
having a width d which may, if desired, be different from 
D. Channels 132 are closed in this embodiment by U 
shaped bars 135 which are disposed between the upper 
edges of plates 131 and are welded thereto. 
The baille means employed in this embodiment is made 

up of a ñrst lower set of baffle members 136 which are 
made in the form of vertically symmetrical hoods made, 
for example, of sheet metal having side plate portions 
157 joined at an upper curved peak 139. Baflle members 
136 may, if desired, be made of a single sheet of metal 
bent into the form shown and welded at its lower edges 
to the upper edges of plates 131. Located above baille 
members 136 in symmetrically staggered relationship with 
respect thereto are elements forming a second set of 
baille members 144). Members 149, which are in the 
form of inverted V’s, have sides 141 joined at peaks 142. 
ln the embodiment shown, the distance d1 between con 
fronting lower edges of successive members 14d is some~ 
what less than the distance D, so that the members 141) 
overlap members 136 in a horizontal direction. 

In the embodiment of FIG. 6, liquid to be heated aud/ 
or evaporated is distributed to the baille system 136, 140 
and thus to the heated surfaces of plates 131 through a 
multi-perforated plate 144. Plate 144 may be, for ex~ 
ample, the bottom of a shallow distributing tank or it 
may be the lower wall of a conduit. Liquid conducted to 
the plate 144 by means n-ot shown fails through the holes 
145 therein to form falling streams 146 which impinge 
baffle members 14€) and/or 136. The thus intercepted 
streams of liquid spread out over members 140 and 136 
and then flow smoothly downwardly in the form of fall 
ing films of substantially uniform thickness onto the 
upper edges of the heating surfaces of plates 131. 

In FIGS. 7 and 8 there is shown a further embodiment 
of heat exchanger employing a liquid distribution system 
in accordance with the invention. Such heat exchanger, 
which is generally designated by the reference character 
150, is adapted for use, for example, for condensing 
vacuum-steam from steam turbines. Heat exchanger 150 
has an enclosure 151 which is divided into an upper com 
partment, generally designated 152 and a lower compart 
ment 154, the two compartments being separated and 
sealed from each other by a broadly folded or pleated 
plate 155 which may be generally ilat surfaced although 
it is preferably horizontally corrugated, as shown. 
The plate 155 is formed into a plurality of similar up 

right small angled V-shaped portions forming upwardly 
open liquid receiving channels 156 :and a plurality of 
similar inverted V-shaped portions forming downwardly 
open steam yreceiving channels 157 alternating with chan 
nels 156. The walls -of channels 156 and 157 extend at 
a relatively small angle with respect to the vertical, and 
thus may be said to be generally vertically disposed. 
The plate 155 at the bottom folds thereof rests upon 
horizontal supporting bars 158, as shown. The bottoms 
159 of channels 156 are connected at their ends to the 
bottom -of compartment 152 to allow cooling liquid to 
be discharged from channels 156 to the bottom of com 
partment 152; the cooling liquid is removed from com 
partment 152 through a pipe 16d. 
Steam to be condensed is introduced under vacuum 

into a header 161 from which it ilows into channels 157. 
Vapor plus some non~condensables are discharged from 
the tops of channels 157 through a manifold pipe 162 
which is connected at 164 to each such channel. Con 
densate from the steam flows downwardly from chan 
nels 157 into the header 161 and is discharged there 
from through a pipe 16S. 

Cooling liquid is introduced into compartment 152 
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through one or more pipes 166 have a plurality of down 
wardly directed spray nozzles 167 connected thereto. 
A substantial distance below nozzles 167 there is dis 
posed a baille means generally designated 169 which 
may be constructed similarly to the baille means 49, 5i) 
of FIG. 4 or baffle means 49', 50’ of FIG. 5. For simplic 
ity of illustration the means supporting the lower baille 
members 171 and the upper baille members 170 are 
omitted in FIGS. 1l and l2. The sprays 168 from noz 
zles 167 overlap somewhat to cover the entire horizontal 
area of the baille means 169. The members 171 are lo 
cated centrally of channels 156; the members 170 are 
located above and horizontally centrally between suc 
cessive members 171. The baille members 170 and 171 
are of such size both relative to each other and to the 
spacing between the tops of successive channels 156 that 
spray of liquid from nozzles 167 is substantially pre 
vented from direct impingement upon the surface of plate 
155 within channels 156. The heat exchanger of FIGS. 
7 and 8 possesses the same advantages as those of the 
other embodiments so far as the liquid distribution sys 
tem thereof is concerned. Such heat exchanger is also 
highly efficient, when used as a Condenser, because of 
the excellent counter current ilow between the steam and 
the cooling liquid. 

Although only a limited number of embodiments of 
the invention have been illustrated in the accompany 
ing drawings and described in the foregoing spicitica 
tion, it is to be especially understood that various changes, 
such as in the relative dimenisons of the parts, materials 
used, and the like, as well as the suggested manner of 
use of the apparatus of the invention, may be made there 
in without departing from the spirit and scope of the 
invention, as will now be apparent to those skilled in 
the art. 
What is claimed is: 
1. In a falling illm heat exchanger and vaporizer hav 

ing a plurality of generally vertical, parallel, aligned and 
substantially equi-spaced plates forming in part two sets 
of alternating interdigitated channels, the upper edges of 
the plates lying substantially in a horizontal plane, the 
first set of channels being Open at the top to receive 
liquid to be heated and vaporized 0n its interior surfaces 
while the second set of channels receives a heating me 
dium interiorly, the improved means for distributing 
liquid to be heated over the heating surfaces of the heat 
exchanger plates in the ñrst channels, which comprises 
an upwardly convex hood disposed Iabove and closing 
each of the second channels and extending along the 
upper edges of the heat exchanger plates, the lower edges 
of the hoods being substantially coextensive and coplanar 
with the upper edges of the heat exchanger plates at the 
heating surfaces thereof, a liquid conducting means hav 
ing at least one discharge opening therethrough disposed 
centrally above the plates at the top thereof, and liquid 
distributing means interposed between the liquid discharg 
ing opening and the hoods for intercepting substantially 
all of the liquid directly discharged from the opening 
and distributing it to fall substantially uniformly ont() 
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the hoods, whereby the thus intercepted liquid ilows down 
the sides of the hoods to form substantially uniform illms 
ilowing down the entire area of the heating surfaces of 
the heat exchanger plates, the iluid distributing means 
comprising at least one set of baille members offset later 
ally with respect to the hoods and disposed in a generally 
horizontal row located above the hoods, each of the 
baille members horizontally overlapping two successive 
hoods. 

2. A heat exchanger as claimed in claim 1, whereinl 
the fluid distributing means comprises at least one set of 
further baille members, the set of further baille members 
being offset laterally with respect to the first recited baille 
members and disposed in a generally horizontal row lo 
cated above the first recited baille members, each of the 
further baille members horizontally overlapping two 
successive first recited baille members. 

3. A heat exchanger as claimed in claim 1, wherein 
the hoods and the baille members are substantially of 
the same shape and size. 

4. A heat exchanger as claimed in claim 3, wherein 
the hoods and the baille members «are generally of later 
ally symmetrical inverted V-shape in vertical transverse 
section. 

5. A heat exchanger as claimed in claim 3, compris 
ing means supporting the baille members upon the hoods. 

6. A heat exchanger as claimed in claim 5, wherein said 
supporting means for the baille members comprises at 
least two generally parallel rows of cross bars spaced 
lo-ngitudinally of the hoods, said cross bars having base 
portions spanning between and being supported upon 
confronting sides of Isuccessive hoods, said bars having 
upstanding portions connected to the baille members. 

7. A heat exchanger as claimed in claim 6, wherein 
the bars are of inverted T -shape, the lower ̀ cross po-rtion 
of each bar spanning 4the space between the sides of suc 
cessive hoods, the baille members being disposed sym 
metrically with »respect to the upright por-tions of the bars. 

8. A heat exchanger as claimed in claim 6, wherein 
the hoods and bars are permanently secured together. 

9. A heat exchanger as claimed in claim 6, wherein 
the hoods and the baille members are permanently se 
cured to the supporting bars, and the hoods are ‘remov 
ably secured to the upper edges lof the plates of the heat 
exchanger. ' 
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