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[57] ABSTRACT 
Each side of the plate has two distribution surfaces 
provided with pressed ridges extending side-by-side 
from an inlet hole and an outlet hole, respectively, to 
a centrally located main heat exchanging surface, the 
back sides of the troughs between the ridges forming 
the ridges on the opposite side of the plate. The 
troughs are wider than the ridges, so as to reduce the 
flow resistance along each distribution surface; but 
this width difference is less at those regions of the dis 
tribution surface which are close to said main surface 
than at other regions of the distribution surface, 
whereby the contact areas-formed by crossing and 
abutting ridges of adjacent plates in a heat exchanger 
are greater at said close regions where they must 
transmit greater forces; 

2 Claims, 4 Drawing Figures 
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HEAT EXCHANGING PLATE 
The present invention relates to a heat exchanging 

plate of the kind having on each side a centrally located 
heat exchanging surface and distribution surfaces situ 
ated between the heat exchanging surface and an inlet 
and an outlet, respectively, for a heat exchanging me 
dium intended to ?ow across the respective side of the 
plate. More particularly, the invention relates to such 
a plate having on its distribution surfaces of one plate 
side pressed ridges which extend side-by‘side from the 
inlet or outlet to the heat exchanging surface and which 
de?ne troughs having a greater width than the ridges, 
the ridges being adapted to cross and abut the under 
neath or back sides of troughs in the distribution sur 
faces of a similar adjacent plate in a plate heat ex 
changer. 
One purpose of the distribution surfaces is to offer a 

minimum of ?ow resistance for a heat exchanging me 
dium on its way to and from the centrally located or 
main heat exchanging surface of the plate. For this rea 
son it is desired that the ridges of the distribution sur 
faces be as narrow as possible and that the troughs ex 
tending therebetween, which are intended for the ?ow 
of the heat exchanging medium, be as wide as possible. 
However. a practical consideration which limits this de 
sired dimensioning is the requirement of a certain 
strength of the heat exchanging plate. The greater the 
width of the troughs relative to the width of the ridges, 
the less the ability of the plate to resist deformation in 
transmitting forces created at the contact points in a 
plate heat exchanger between the back sides of the 
troughs of the plate and the ridges of an adjacent plate. 

The principal object of the present invention is to 
provide for even wider troughs between the ridges, in 
a plate of the above-noted kind, than has been possible 
heretofore without causing a corresponding reduction 
in the strength of the plate. 
According to the invention, this object is ful?lled by 

an arrangement wherein the difference between the 
width of the ridges and the width of the troughs is made 
smaller in the areas close to the main heat exchanging 
surface of the plate than in other parts of the distribu 
tion surfaces. With the ridges and the troughs thus 
formed, the ability of the plate to transmit forces with 
out deformation will be greater in these areas than in 
the other parts of the distribution surfaces. This varying 
ability of transmitting forces (i.e., varying across the 
distribution surfaces) meets the present requirements 
for these areas. That is, since heat exchanging plates of 
this kind are generally free from ridges or other support 
means adapted to contact adjacent plates (in a plate 
heat exchanger) in the portions of the main heat ex 
changing surface adjacent the distribution surfaces, the 
contact points located on the distribution surfaces 
close to the main heat exchanging surface will have the 
further burden of transmitting the forces caused by the 
pressures of the heat exchanging media acting on these 
plate portions which are free of ridges or other direct 
support means. By the invention, substantially an opti~ 
mum con?guration of the distribution surfaces of a 
heat exchanging plate is achievable to provide the 
greatest possible difference between the width of the 
ridges and the width of the troughs across the distribu 
tion surfaces, so that the heat exchanging media will 
meet a minimum of flow resistance on their way to and 
from the main heat exchanging surface of the plate. 
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2 
The invention will be described below with reference 

to the accompanying drawing, in which 
FIG. 1 is a schematic plan view of a plate of the kind 

involved here, 
FIG. 2 is a detailed plan view of part of a prior art 

plate, 
FIG. 3 is a view similar to FIG. 2 but illustrating a 

preferred embodiment of the invention, and 
FIG. 4 is a sectional view on line lV-lV in FIG. 2. 

In FIG. 1 there is shown a heat exchanging plate hav 
ing a centrally located main heat exchanging surface 1 
which borders on distribution surfaces 2 and 3 located 
at opposite end portions of the plate. The two dot-dash 
lines C indicate the border lines between the heat ex 
changing surface 1 and the two distribution surfaces 2 
and 3. The distribution surfaces 2 and 3 are situated be 
tween themain heat exchanging surface 1 and an inlet 
4 and an outlet 5, respectively, for a heat exchanging 
medium which is intended to flow across the illustrated 
side of the plate within an area con?ned by a gasket 6. 
Across the opposite side of the plate, another heat ex 
changing medium is intended to ?ow from an inlet 7 to 
an outlet 8 within an area con?ned by a gasket 9. As 
will be readily understood by those skilled in the art, 
the gaskets 6 and 9 are adapted to seal against adjacent 
plates in a heat exchanger to provide the usual plate in 
terspaces, there being additional gaskets (not shown) 
individually surrounding the plate holes 7 and 8 on the 
illustrated side of the plate and the plate holes 4 and 5 
on the opposite side of the plate. 
The ?ow lines for the heat exchanging medium which 

will ?ow across the illustrated side of the plate are indi 
cated by arrows 10. As can be seen, these flow lines 
have different lengths. To prevent certain parts of the 
heat exchanging medium from being heated or cooled 
substantially more than others, it has long been known 
to fonn the distribution surfaces 2 and 3 so that they 
offer a ?ow resistance which is very small in relation to 
that offered by the main heat exchanging surface 1 of 
the plate. 

In FIG. 2 there is shown part of a distribution surface 
of a prior art plate in which several ridges 11 are 
pressed. These ridges extend in spaced parallel relation 
from the inlet or outlet for the heat exchanging medium 
to the main heat exchanging surface of the plate. As 
shown in FIG. 2, the ridges 11 are oriented to extend 
along distribution surface 2 from inlet 4 in FIG. 1, it 
being understood that the corresponding ridges on dis 
tribution surface 3 will be differently oriented to extend 
from the main surface 1 to outlet 5. Between the ridges 
11 there are formed troughs 12, the underneath or 
back sides of which form ridges on the opposite side of 
the plate (FIG. 4). As can be seen, the troughs 12 are 
substantially wider than the ridges 11 for facilitating 
the ?ow of the heat exchanging medium across the dis 
tribution surface. It is desirable that the troughs 12 be 
even wider, so that the flow resistance offered by the 
distribution surfaces to the heat exchanging medium 
can be further reduced. However, widening of the 
troughs 12 is impossible with prior plates of this kind, 
owing to the strength requirements of the plates. The 
wider the troughs 12 are, the less the back sides of them 
will be able to resist pressure from a crossing ridge in 
an adjacent plate without being deformed. 

In FIG. 2, there are shown two contact areas 13 and 
14 between the back sides of two troughs 12 of the 
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plate and one ridge 11a of a plate situated behind the 
illustrated plate in a plate heat exchanger. The force 
acting at the contact area 14, at a certain pressure dif 
ference between the two heat exchanging media, will 
be larger than the corresponding force acting at the 
contact area 13. This is due to the fact that the spacing 
between the contact area 14 and the nearest contact 
area on the plate‘s main heat exchanging surface 1 (not 
shown in FIG. 2), i.e., on the other side of the line C 
in FIG. 2, is greater than the spacing between two 
contact areas both located within the distribution sur 
face. This nearest contact area on the main heat ex 
changing surface is not shown, but it has this greater 
spacing due to the previously mentioned portions of the 
plate which are free from ridges or other support 
means, such portions being indicated by the areas be 
tween each line C in FIG. 1 and the adjacent line C’. 
It will be understood that the plate surface 1 between 
the two lines C’ in FIG. 1 is formed with ridges or other 
protuberances (not shown) which may be arranged in 
a conventional pattern for promoting turbulence of the 
?ow and providing supporting contacts between adja 
cent plates in the heat exchanger. 
Due to this condition described in connection with 

FIG. 2, the troughs 12 in the distribution surfaces of 
prior plates have been made only so wide that they can 
transmit the forces created at the contact points 14 
without being deformed. As a result, the distribution 
surfaces have been stronger than necessary at the other 
contact points, where the forces to be transferred are 
smaller. 

In FIG. 3, showing part of a plate formed according 
to the present invention, the ridges 11 in the distribu 
tion surface of the plate are provided with enlarge 
ments 15 at their ends close to the main heat exchang 
ing surface of the plate. Thus, the contact areas ob 
tained in this part of the distribution surface between 
the back sides of the troughs l2 and the crossing ridges 
l1a.of an adjacent plate in a heat exchanger will be 
larger than corresponding contact areas obtained with 
the prior plate shown in FIG. 2. As a result, the back 
sides of the troughs 12 will be able to ‘resist a greater 
pressure from the crossing ridges of the adjacent plate 
in these areas than in other partsof the distribution sur 
face. There is shown in FIG. 3 a contact area 16 which 
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4 
is thus enlarged due to the enlargements l5 and which 
is formed between the back side of a trough I2 of the 
plate and a ridge 11a of a plate situated behind it. 
The advantage of a distribution surface configuration 

as shown in FIG. 3 can be utilized in different ways. Ei 
ther the troughs 12 may be made wider than heretofore 
between the inlet or outlet opening in the distribution 
surface and the enlargements 15 of the ridges, or a 
greater pressure difference between the heat exchang 
ing media in the plate heat exchanger can be allowed. 
A third possibility is to make the plates of a thinner ma 
terial. 
Because the enlargements 15 are situated at the ends 

of the troughs l2, i.e., immediately adjacent the main 
heat exchanging surface of the plate, the distribution 
surfaces can distribute the heat exchanging medium 
across the whole width of the main heat exchanging 
surface in the best possible manner, which would not 
be the case if the ridges 11 were made wider at any 
other part of the distribution surfaces. 

1 claim: 
1. For use in a plate heat exchanger, a heat exchang 

ing plate having a main heat exchanging portion and 
two distribution portions, said three portions forming 
on each side of the plate a centrally located main heat 
exchanging surface and two distribution surfaces sepa 
rated by said main surface, each distribution surface on 
one of the plate sides having pressed ridges extending 
side-by-side to said main surface from a remote part of 
the plate and also having troughs formed between the 
ridges, said troughs being wider than the ridges and 
being operable to direct a heat exchanging medium to 
and from said main surface, the ridges being arranged 
to cross and abut the back sides of the troughs in the 
distribution surfaces of a similar adjacent plate in a 
plate heat exchanger, the plate being characterized in 
that the difference between the width of the ridges and 
the width of the troughs is smaller at the regions of the 
distribution surfaces which are close to said main sur 
face than at other regions of said distribution surfaces. 

2. A heat exchanging plate according to claim 1, in 
which the end portions of the ridges adjacent said main 
surface are enlarged to effect said smaller difference. 

* * * * * 


