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1571 ABSIRAC'I‘ 
A fin member for use in a heat exchange assembly 
comprising a piece of sheet-like material having at 
least one row of openings, each opening being pro 
vided to receive a conduit having a heat transfer me 

dium ?owing therethrough. The sheet-like material 
has a plurality of corrugations formed on the opposed 
surfaces thereof between each of the longitudinally ex 
tended sides and the row of openings. Each of the cor 
rugations includes at least one hill-like portion and 
one valley-like portion. The material further includes 
a generally planar surface extending parallel to said 
corrugations and being disposed vertically thereabove. 
Condensate droplets formed on the planar surface 
?ow thereacross to be de?ected by a hill-like corruga 
tion to thence ?ow axially along the length of said ?n 
member into condensate collection trough. 

10 Claims, 7 Drawing Figures 
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HEAT EXCHANGE ASSEMBLY AND FIN MEMBER 
THEREFOR 

BACKGROUND OF THE INVENTION 

This invention relates to heat exchange assemblies. 
More particularly. this invention relates to heat ex 
change coils of the plate ?n type having a novel ?n con 
struction. The plate ?n in accordance with invention is 
particularly suitable for use where the heat exchange 
coil is employed to cool a relatively warm medium 
?owing thereover in heat transfer relation with a rela 
tively cold medium ?owing therethrough. 
Various types of heat exchange assemblies known to 

those skilled in the art may be employed in many varied 
applications. One such application involves the utiliza 
tion of a heat exchange assembly including a heat ex— 
change coil as an evaporator in a refrigeration unit. 
Generally. when a heat exchange assembly is used as an 
evaporator, the heat exchange coil will be connected to 
a source of a relatively cold ?uid medium, for example 
water or a suitable chemical refrigerant. Air to be 

cooled. is routed over the heat exchange coil in heat 
transfer relation with the relatively cold ?uid medium. 
The relatively cold medium absorbs heat from the air 
thereby cooling the air to a desired temperature level. 
Often times. the air is cooled below its dew point. con~ 
densate thus forming on the surfaces of the ?ns of the 
coil. 
Collection means such as pans or troughs are pro 

vided in heat exchange assemblies of the type described 
hereinabovc to collect the condensate formed as a re 

sult ofthe cooling of air below its dew point. If the con 
densate fails to ?ow into the collection means. but 
rather falls randomly throughout the heat exchange as 
sembly. annoying puddles of condensate will be 
formed. 
Generally. where the ?ns of the heat exchange coil 

are positioned within the housing at an angle greater 
than 45° relative to a horizontal plane. the weight of the 
condensate will cause the condensate droplets to flow 
along the axial length of the ?ns into the condensate 
collection means. However. where the ?ns of the coil 
are disposed at an angle less than 45° relative to a hori 
zontal plane. the weight of the condensate droplets will 
cause the condensate to ?ow transversely across the 

?ns. to thereby fall randomly within the heat exchange 
assembly housing. 
Evaporators of the type described hereinabove are 

typically employed in refrigeration units providing con~ 
ditioned air for residential buildings. One type of air 
conditioning system commonly employed in residential 
applications is known by those familiar in the art as a 
“split system.“ In a split system, the evaporator is often 
installed in the ductwork supplying air from a forced air 
furnace. Very often. space limitations dictates that the 
evaporator structure be relatively compact. Thus. to 
provide the desired compactness. it is preferable that 
the ?n members be installed in the heat exchange as 
sembly housing at an angle less than 45° relative to a 
horizontal plane. 

In order to increase the heat transfer cf?ciency of the 
?ns. it has become the practice to deform the surface 
of the fin to increase the surface area thereof. 'l'ypi 
cally. a sinusoidal shaped corrugation has been 
stamped or otherwise formed on the entire fin surface 
to achieve the foregoing objective. However. tests have 
shown that. although the heat transfer ef?ciency of?ns 
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has been increased by the introduction of such corruga» 
tions on the entire surface of the ?ns. the corrugations 
have not functioned to prevent the formation of pud 
dles via the random falling of condensate droplets. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a novel plate ?n type heat exchange assembly 
construction. 

It is a further object of this invention to provide a 
plate ?n construction of novel design wherein conden 
sate formed on the surface of the ?n member will be di 
rected axially along the length thereof into condensate 
collection means. 

It is still another object of the present invention to 
provide a heat exchange coil particularly suitable for 
installation in a housing where the heat exchange fin 
members are diposed at an angle less than 45° relative 
to a horizontal plane. 
These and other objects of the present invention are 

obtained by providing a heat exchange assembly having 
a plurality of ?n members. each member comprising a 
piece of sheet-like material having opposite longitudi 
nally extended side edges extending transversely to the 
path of ?ow of air through the housing of the heat we 
change assembly. At least one row of openings is 
formed in the sheet material between the opposite side 
edges thereof. the openings being provided to receive 
conduits having a relatively cold heat exchange me 
dium ?owing therethrough. A plurality of corrugations 
are formed on the opposed surfaces of the sheet mate 
rial between each of the opposed sides and the row of 
openings. Each of the corrugations includes at least one 
hill—like portion and one valley-like portion. The sheet 
like material further includes a generally planar surface 
extending parallel to the corrugations and being dis 
posed vertically thereabove. Condensate droplets 
formed on the generally planar surface flow trans 
versely thereacross to be de?ected by the hill-like por 
tion of the corrugation. The droplet thence flows axi 
ally along the length of the ?n member into condensate 
connection means. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a perspective view. partially in phantom. of 
a heat exchange assembly including the present inven 
tion; 

FIG. 2 is a plan view of a ?n employed in the heat ex 
change assembly illustrated in FIG. 1; 

FIG. 3 is an enlarged sectional view taken along the 
lines III~III of FIG. 2. 

FIG. 4 is an isometric view of the fin illustrated in 
FIGS. 2 and 3; 

FIG. 5 is an isometric view of a ?rst alternative em» 
bodiment of the invention; 
FIG. 6 is an isometric view of a second alternative 

embodiment of the invention; and 
FIG. 7 is an isometric view of a prior art ?n member. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing. there is disclosed a 

heat exchange assembly including the invention herein 
disclosed. In referring to the various ?gures of the 
drawing. like numerals shall refer to like parts. 
With particular reference to FIG. 1. heat exchange 

assembly I0 includes side walls II and I3, connected 
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together by a rear wall 12, the walls forming a casing 
or housing of the unit. Although not shown. it should 
be understood that the casing generally includes a front 
wall or door spaced apart from illustrated rear wall 12. 
The front wall is preferably removable to permit servic 
ing of the assembly. 
A heat exchange coil 15 is disposed within chamber 

of plenum 14 of the casing, the chamber being de?ned 
by the front, rear and side walls. The heat exchange coil 
includes a plurality of plate fin members 16, to be more 
fully described hereinafter. Members 16 extend out 
wardly from tubes not shown, the members being 
spaced equi-distantly along the axial length of the 
tubes. Each of the tubes terminates in a return bend 17. 
Return bends 17 are suitably connected to the various 
tubes so a continuous flow circuit is formed for a suit 
able heat exchange medium ?owing in the tubes. The 
heat exchange medium may be for example water or a 
suitable chemical refrigerant such as dichlorodi 
fluoromethane, sold under the trademark “Freon 12". 
The heat exchange medium passes through the tubes of 
the heat exchange coil. Tube sheets 18 and 18' are 
preferably provided at either end of the coil. Tube 
sheet 18' has at least one tab 19 integrally formed 
therewith and extending therefrom. Tab 19 is received 
in a slot formed in an embossment provided in rear wall 
12 for securing heat exchange coil 15 within chamber 
14. 

Side walls 11 and 13 and rear wall 12 de?ne at their 
bottom an opening 29 serving as an inlet. The walls fur 
ther de?ne at their top an opening 30 serving as an out 
let from the heat exchange assembly. A medium to be 
cooled. for example air, is routed through opening 29 
via a fan or other similar device (not shown) and passes 
in heat transfer relation with the relatively cold me 
dium ?owing through the tubes of the heat exchange 
coil 15. The relatively cold medium absorbs heat from 
the relatively warm medium. to cool the warm medium 
to a desired temperature level. After it is cooled, the 
medium leaves the heat exchange assembly via outlet 
30 and is delivered to an area or space requiring a rela 
tively cold medium. It should be understood that the 
?ow of the medium through the heat exchange assem 
bly may be reversed so that outlet 30 functions as an 
inlet and inlet 29 functions as an outlet. The heat ex 

change assembly heretofore discussed may be typically 
employed as an evaporator of a refrigeration unit em 
ployed in a residential air conditioning system. 
When a heat exchange assembly is employed as an 

evaporator. the medium to be cooled, is directed over 
the surface of the tubes having the relatively cold me 
dium ?owing therethrough. Adjacent pairs of fin mem 
bers l6 de?ne therebetween air flow passages for the 
air passing in heat transfer relation with the medium 
flowing through the tubes. When the medium is air. its 
capacity to hold moisture is reduced as its temperature 
is lowered; accordingly. when the air is cooled, conden~ 
sate very often forms on the surface of fin members 16. 

Suitable condensate collecting means such as con 
densate pan or trough 22 is provided to collect conden_ 
sate from the surface of ?n members If). Preferably, 
condensate collection pan 22 is disposed below and ex~ 
tends substantially coextensive with the lower surface 
of heat exchange coil 15. Pain 22 includes a suitable 
opening 3] which may be threaded in the manner 
shown. for connection to a pipc or other suitable means 

for draining the condensate collected in the pan. The 
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manner in which pan 22 is connected to coil 15 is more 
fully disclosed in copending application, Ser. No. 
4()l.733. ?led Sept. 28. 1973. and assigned to the same 
assignee as the present application. 
Very often, in order to meet space limitations, it is 

desirable to install heat exchange coil 15 within its 
housing at an angle of less than 45° relative to a hori 
zontal plane. Heretofore, in such installations, very 
often the condensate formed on surface of fin members 
16 would not flow along the axial length thereof into 
condensate collection pain 22, but rather. the weight of 
the condensate droplets would cause the condensate to 
fall randomly from the ?n members to form annoying 
puddles of water. The ?n member of the present inven— 
tion avoids the problem heretofore encountered. 

Referring now particularly to FIGS. 2, 3 and 4, there 
are shown detailed views of a ?rst embodiment of the 
present invention. 
Each ?n member 16 is formed from a sheet-like ma 

terial, each of the ?n members having at least one row 
of openings 41 formed therethrough for receiving the 
tubes of coil 15. The rows of openings are formed be 
tween the longitudinally extended side edges 42 and 43 
of ?n member 16. As shown in FIG. 1, when installed 
in the housing of assembly 10, coil 15 is positioned so 
that edges 42 and 43 extend transversely to the path of 
?ow of air through chamber 14. Ends 44 and 45 have 
tabs 46 extending therefrom. Tabs 46 are provided so 
the coil may be properly indexed during the manufac 
turing process. 
Corrugations 50 are formed between each row of 

openings and each of the longitudinally extended side 
edges. Corrugations 50 include at least one hill-like 
portion 51 and at least one valley-like portion 52. Por 
tions 51 and 52 are connected by a generally planar 
portion 53. A hill-like portion 51 extending from a ?rst 
surface 54 of ?n member 16 de?nes a valley-like por 
tion 52 on the opposed surface 57 of the ?n memberv 
Similarly. a hill-like portion 5] on the opposed surface 
57 de?nes a valley-like portion 52 on first surface 54. 
Each of the valley-like portions de?ne drainage chan 
nels for the condensate formed on the surfaces of the 
?n members. At least one generally planar surface 62 
extends along the fin surface and is vertically disposed 
relative to the corrugations 50. 

Preferably. the corrugations and collars 58 provided 
about each of the openings 41 in the ?n member are 
formed via a stamping process. Collars 58 are provided 
so that a mechanical bond may be obtained between 
the tubes and ?n members 16. The drainage channels 
de?ned by the hill-like and valleydike portions of cor 
rugations S0 permit the condensate to flow along the 
axial length of the ?n members directly into condensate 
collection means 22. Preferably, the height of either a 
hill-like portion 5] or the depth of a valley-like portion 
52 is equal to the width thereof; the width being mea 
sured respectively from the points 59%"), or 60—6l. 

Referring to FIG. 5, there is shown a ?rst alternative 
embodiment of the invention. 

Fin member 116 is formed from a sheetdike material. 
The member includes corrugations I50. corrugations 
I50 have a vallcyalikc portion 152 and a hill~like por 
tion 151. in essence. the corrugation de?nes a de 
formed surface appearing in crossesection as a sinusoi 
dallyshapcd wave of relatively small frequency. in the 
illustrated arrangement. each corrugation between ad 
jacent rows of openings l-ll includes a pair of hill-like 
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and valley-like portions. separated by a generally pla 
nar surface [53. Each ?n member has at least one gen 
erally planar surface 162 extending vertically above 
each corrugation. 
Referring now to FIG. 6. there is shown a second al 

ternate embodiment. Fin member 2l6 includes corru 
gations 250 having hill-like portions 25] and valley'like 
portions 252. Each hill-like portion and valley-like por 
tion is connected via a generally diagonally extending 
elongated surface 254. Each corrugation between adja 
cent rows of openings 24l includes a pair of hill-like 
and valley-like portions. ?rst hill~like and valley-like 
portions 250‘ being separated from second portions 
250" by a generally planar surface 253. The ?n mem 
ber further includes a generally planar surface 262 ex 
tending vertically above each corrugation. 
Referring now to FIG. 7. there is illustrated a ?n 

member of a type found in the prior art. Fin member 
3 l6 includes a sheet-like material having rows of open 
ings 341 formed therein. The ?n member includes cor— 
rugations 350 having hillilike 351 and valley-like 352 
portions c \tending along the entire surface of the mcrn— 
her. It should be observed that ?n member 16 is devoid 
in having any planar surfaces. as for example surfaces 
53 and 62 of the embodiment illustrated in FIGS. 2 
through 4. 
The corrugations 350 define a generally sinusoidally 

shaped wave when the fin member is viewed in cross» 
section. However. the wave is of a generally large 
length when compared to the wave length of the fin 
member illustrated in FIG 5. 

ln applications where the heat exchange coil is dis» 
posed within its housing at an angle of less than 45° rel 
ative to a horirontal plane. a condensate drop forming 
on a surface. for example surface 35]" of fin member 
316. \‘t‘lll grow to a relatively largc size before the forces 
acting thereon arc of .l sufficient magnitude to move 
the drop. lhe foregoing is caused as a result of the an 
gular relationship fin surface 351’ has relative to both 
l‘lUFlftllllitl and \erticul planes. 
The force produced by the weight of the drop is rc_ 

soli ed into two components. a first component acting 
parallel to the longitudinal axis ofthe tin. and a second 
component acting normal to that axis. The magnitude 
of the a\iul component force. when the drop is initially 
formed is less than that required to overcome the adhe 
sive force acting in opposition thereto. Similarly. the 
magnitude of the normal component force is less than 
that required to overcome the adhesive force also act 
ing in opposition thereto. The force of adhesion is a 
function of drop size and for nomwcttable surfaces acts 
thereon in an opposed direction to any component 
force tending to move the drop along the surface. The 
surface of the tin members herein described are consid~ 
cred nonwcttahlc, that is condensate will form thereon 
as beads or drops. (Wettable surfaces are characterized 
by condensate forming as a ?lm.) 
As the drop grows in si/e. the component forces pro 

duced by the increased Wcight of the drop increase in 
magnitude. Due to the angular relationship of surface 
351’. relative to vertical and horizontal planes. the 
force tending to mine the drop diminwardly trans 
wrscly across the tin hlll'lllct) increases at a greater‘ rate 
than the force tending to moyc the drop axially. At 
some point. the drop will commence mining trans’ 
\crscl} across the fin surface In some instances. the 

drop has grown so that the hillilikc portions ofcorruga' 
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tions 350 are unable to deflect the drop into an axial 
?ow path and thus into the condensate collection 
means. The nonsdeflected drops of condensate will fall 
randomly from the ?n members 316 to form annoying 
puddles. 

Additionally. by providing relatively large wave 
length ?n surfaces, the opposed surfaces de?ning a val 
ley-like portion of corrugation 350, for example sur 
faces 352’ and 352" illustrated in FIG. 7, are spaced 
relatively far apart. As a consequence, drops formed 
between such surfaces will have a tendency to grow in 
size. Some of the drops thus formed will become exces 
sive in size and instead of ?owing axially along the 
channels de?ned by valley-like portions 352, will de 
rail, that is. fall therefrom and flow transversely across 
the ?n surface. 
The foregoing disadvantages of the prior art are 

solved as a result of employing ?n surfaces of the type 
disclosed herein‘ Each of the three embodiments have 
generally planar surfaces, for example. surfaces 62 
(FIGS. 2 and 4) 162 (HO. 5'). and 262 4 FIG. (1) extend 
ing vertically above each of the corrugations. (‘ondeii' 
sate droplet formed on such a planar surface produces 
a force that will cause the droplet to move transversely 
across the surface while the drop is still of relatively 
small size. The liill-lilxc portions of the corrugations de~ 
?eet the drops so they llow axially along the fin mem~ 
her into the condensate collecting means. 

ln addition. by maintaining the opposed surfaces de 
?ning the valleyrlilxe portions ofthe corrugations ofthe 
?n relatively close. for example (X050 inch, the size of 
the droplets formed thcrebetween will be limited to 
thus maintain the droplet therebetween. For a drop of 
the same sixc if formed between surfaces 352’ and 
352" of fin 3I6. and formed between surfaces 52 and 
52” (see FIG. 3) of ?n 16. the adhesive force acting on 
the drop formed between the latter opposed surfaces 
will be greater, due to the greater surface contact be 
tween the droplet and tin. 

It has been found that ?n designs of the present in 
vention that produce condensate droplets in a range of 
from one-sixteenth through oneicighth inches in diam 
eter function efficiently from a heat transfer stand— 
point, yet avoid the prior art difficulty caused by drip 
ping condensate 

vWhile preferred embodiments have been described 
and illustrated. the invention should not be limited 
thereto. but may be otherwise embodied within the 
scope of the following claims. 

‘We claim: 

1. A heat exchange assembly adapted for installation 
in a housing having a flow of air theretlirough. said as_ 
sembly including a heat. exchange coil having a plural 
ity of conduits having a relatively coid heat exchange 
medium ?owing lhercthrough, air ?owing through a 
housing passing over said conduits in heat transfer rela‘ 
tion with said medium‘ a plurality of plateilike fin meme 
bers liming at least one row of openings for receiving 
each one of said plurality of conduits. said platclikc 
members being spaced substantially Cttllhtlls‘llllll along 
the length of said conduits. “hereby said air passing 
through said housing passes through a plurality of pas 
sages defined by adjacent for members. and means for 
collecting condensate formed as a result of the cooling 
of said air. each of said fin members comprising: 

a pit-cc Ul'\l1t_‘t.'i*llkc‘ material having opposite longitu 
dinally extended side edges extending transversely 
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to the path of ?ow of said air over said ?n member, 
said openings being formed in said sheet-like mate 
rial between said opposite side edges; and 

a plurality of corrugations formed on the opposed 

8 
heat exchange medium through the heat exchange coil, 
the air ?owing through said housing passing over said 
conduits in heat transfer relation with said relatively 
cold heat exchange medium, each of said ?n members 

surfaces ofsaid sheet-like material between each of 5 comprising; 
said opposite sides and said row of openings, each 
of said corrugations including at least one hill-like 
portion and one valley-like portion, said sheet-like 
material further including at least one generally 
planar surface extending parallel to said corruga 
tions and being disposed vertically thereabove, 
condensate droplets formed on said generally pla 
nar surface ?owing transversely thereacross to be 
de?ected by said hill-like corrugation to ?ow axi~ 
ally along the length of said corrugations into said 
condensate collection means. 

2. A heat exchange assembly in accordance with 
claim I wherein the depth of a valley-like portion is 
substantially equal to the width thereof. 

3. A heat exchange assembly in accordance with 
claim 2 wherein said coil is disposed in said housing at 
an angle of less than 45° but greater than 0° relative to 
a horizontal plane. 

4. A heat exchange assembly in accordance with 
claim 3 wherein said corrugations limit the size of con 
densate droplets to a maximum of 0.125 inches in di 
ameter. 

5. A heat exchange assembly in accordance with 
claim 1 wherein said corrugations limit the size of con 
densate droplets to a maximum of 0.125 inches in di 
ameter. 

6. A heat exchange assembly in accordance with 
claim 1 wherein said coil is disposed in said housing at 
an angle of less than 45° but greater than 0° relative to 
a horizontal plane. 

7. A ?n member for use in a heat exchange coil posi 
tioned in a housing having a ?ow of air therethrough 
and further including a plurality of generally parallel 
?uid conduits connected to conduct a relatively cold 
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a piece of sheet-like material having opposite longitu 
dinally extended side edges extending transversely 
to a path of flow of air over said ?n member, said 
sheet~like material having at least one row of open 
ings formed therethrough between said opposite 
side edges and 

a plurality of corrugations formed on the opposed 
surfaces of said sheet-like material between each of 
said opposite side edges and said row of openings, 
each of said corrugations including at least one hill< 
like portion and one valley-like portion, a hill-like 
portion of a ?rst surface of said material defining 
a valley-like portion on the opposed surface of said 
material, and a hill-like portion on the opposed sur 
face de?ning a valley-like portion on said ?rst sur 
face, said sheet-like material further including a 
generally planar surface extending parallel to said 
corrugations and being disposed vertically there 
above, condensate droplets formed on said gener 
ally planar surface ?owing transversely thereacross 
to be de?ected by said hill-like corrugations to ?ow 
axially along the length of said fm member into a 
condensate collection means. 

8. A ?n member in accordance with claim 7 wherein 
the depth of a valley-like portion is substantially equal 
to the width thereof. 

9. A ?n member in accordance with claim 8 wherein 
said corrugations limit the size of condensate droplets 
to a maximum of 0.125 inches in diameter. 

10. A ?n member in accordance with claim 7 
wherein said corrugations limit the size of condensate 
droplets to a maximum of 0.l25 inches in diameter. 

is * * * * 


