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[57] v i ABSTRACT 

A‘ plate and tube heat exchanger assembly includes a 
plurality of coolant transporting tubes and a plurality 
of spaced plates to be periodically defrosted. The 
tubes pass through the plates and are in heat conduct 
ing relationship therewith at junction points with the 
plates. At least one but less than all of the plates may 

1 be modi?ed, according to the instant invention, to in 
clude an electric heating element disposed at one end 
thereof for imparting'heat through the plate and to the 
tubes and other plates at the junction points therebe 
tween at predetermined times for periodic defrosting. 
The thickness of the plates having heating elements 
associated therewith are of a greater thickness than 
the remainder of the plates. 

4 Claims, 3 Drawing Figures - 





3,786,227 
1 

HEAT EXCHANGER DEFROST APPARATUS 

BACKGROUND OF THE INVENTION 

In order that refrigeration apparatus may be effec 
tively and efficiently utilized, it is necessary to periodi 
cally remove accumulated frost from the heat ex 
changer or evaporator coil. Several attempts have 
been made to accomplish the defrosting by imbedding 
an electrical heater element within the evaporator coil 
and in such a position that the heat generated thereby 
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will be transmitted by conduction to the heat transfer - 
v surfaces of the evaporator to melt accumulated frost 
and ice build-up. However, these. present attempts have 
been partially unsuccessful in that the heating ele 
ments may be inaccessible or may cause substantial 
damage if a moisture leak were to cause the heater to 
explode. 
Therefore, it would be desirable to provide an im 

proved apparatus for attaching heating elements to a‘ 
heat exchanger to transmit heat into the exchanger. It 
would also be desirable that the heating elements be 
readily accessible and detachable from their respective 
retention means. Likewise, the heater element reten 
tion means should also be of a dimension to establish 
a sufficient conductive path in order that heat may be 
uniformly distributed throughout the exchanger coil to 
provide for a more effective defrosting of the heat 
transfer surfaces. ' 

PRIOR ART 
Reference may be made to the following U.S. Patent 

which generally shows defrost apparatus for a refrigera 
tion heat exchanger and evaporator coil including a 
clamping assembly for retaining an electric heating ele 

‘ ment to the evaporator coil: 

U.S. Pat. No. 2,930,207, L. H. Carl et a1, Mar. 29, 
1960. ‘ ' 

However, no patents are known which disclose a heat 
exchanger including at least one extending heat ex 
changer plate having a respective means for importing 
heat through the plate and to the tubing at junction 
points therebetween.‘ ' . ~ 

SUMMARY OF THE INVENTION 

This invention relates to a plate and tube heat ex 
changer assembly, such as that comprising a refrigera 
tor evaporator, which includes a plurality of parallel 
coolant transporting tubes and a plurality of spaced 
plates which are to be periodically defrosted. The 
plates extend transversely from the tubes, and the tubes 
are adapted to pass through and be in heat conducting. 
relationship with the plates at junction points with the 
plates. At least one of the plates has a respective heat 
ing element disposed at one end. In the preferred form, 
the heating element is a tubular electrical heating de 
vice which is retained at the end of a respective plate 
by means of a clamp in order that heat generated by the 
device may be imparted to the plate and through the 
tubes to other plates at the junction points therebe~ 
tween at a predetermined time when it is desired to ac 
complish the periodic defrosting. ' 
A respective plate having a heating element attached 

thereto may be modi?ed in accordance with the inven-' 
tion to include a transversely extending leg. The leg ex 
tends below the tubes and is adapted to secure the plate 
to the assembly defrost and collection pan in order that 
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2 
heat may be supplied thereto in the assembled rela 
tionship to insure free draining. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan view of the heat exchanger and 
‘ evaporator section of a refrigeration system employing 
the defrost apparatus of the present invention; 
FIG. 2 is a frontal elevation of the heat exchanger 

section assembled in relation ‘to the refrigeration sys 
tem defrost and collection pan; and 
FIG. 3 is an isometric view of one of the heat ex. 

change plates modi?ed in accordance with the instant 
invention to include a tubular electric heating element. 

DESCRIPTION OF, THE PREFERRED 
EMBODIMENT 

Relating to FIGS. 1 and 2 of the drawings, a well 
known plate and tube heat exchange assembly 1 is 
shown. Assembly 1 comprises a plurality of generally 
parallel coolant transporting tube segments 2 and a plu 
rality of thermally conductive spaced plates or thin fin 
members 4 which extend transversely from the tubes. 
Tubes 2 may be serially connected together and dis 
posed in the general con?guration of a coil 35 with a 
coolant inlet end 7 and a coolant outlet end 8 by con 
necting U-shaped end members 6 to tubes 2 as illus 
trated, or in any other suitable fashion. In the preferred 
embodiment, heat exchanger assembly 1 is an air cool 
ing evaporator with the connected tube configuration 
representing the evaporator coil 35. The evaporator as 
sembly 1 also includes conventional transverse frame 
members 10 and a defrost and collection pan 12, The 
evaporator coil 35 is adapted to make a series of passes 
through apertures 25 (best shown in FIG. 3) provided 
in the ?n members. The tube segments 2 are in heat 
conducting relationship with the junction points 
formed with the fins. ' 

It is well known that heat exchanger assemblies of the 
present type require periodic defrosting to prevent the 
buildup of frost on the fin members 4 which could im- _ 
pede the flow of air therethroughand consequently re 
duce the cooling effectiveness of the unit. An improved 
defrost apparatus has been developed which may suc 
cessfully transmit heat into the evaporator coil to pre 
vent front accumulation among the fin members, as will 
be detailed more fully hereinafter. 

In accordance with the instant invention, individual 
?n members at regularly ‘spaced intervals may be re 
placed by a modi?ed thick plate 15 which is fabricated 
from a highly heat conductive material, such as Alumi 
num, for example. The thickness of plates 15 may be 
equal to about ten times the regular thickness of fin 
members 4. Each plate 15 includes a heating element 
for defrosting the evaporator and a means for retaining 
the heating element to the plate. Although, as illus-' 
trated, the heating element is disposed at one end of 
the plates 15, it is within the scope of this invention to 
retain a heating element from both ends of the plates 
simultaneously. In the preferred embodiment, the 
heating element is a tubular electric heater 20 such as 
those known under the trade names of “Calrod” or 
“Corox”, but any other conventional tubular heater 
may be employed equally well. 
As best illustrated in FIG. 3, the heater element is at 

tached to the plate 15 by means of a clamp 22. The 
clamp 22 may comprise complementary halves 23 and 
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24 fastened together by any suitable means, such as by 
bolt 27 with the tubular electric heater 20 interposed 
between the halves, as shown, or, the clamp may be a 
single, uniform member. 
The defrost apparatus just described may provide a 

more even thermal distribution across the heat ex 
changer evaporator coil 35 and defrost more effec‘ 
tively than conventional methods of imbedding tubular 
heaters within the edgeof the coil. With the present de 
frost apparatus, the thick highly heat conductive plates 
15 can provide a rigid heater retention means while 
acting as‘a primary conduction path for imparting heat 
through the plate to the tube segments 2 at the junc 
tion points therebetween. The heat may then be evenly 
distributed through the evaporator coil and to the thin 
?n members 4 at predetermined times for periodic de 
frosting of the fins when any suitable switch means (not 
shown), connected in line between an electric power 
source (not shown) and a respective heater, is manu 
ally or automatically turned on to provide the heating 
element with a current supply. 
Heat conducting plates 15 may be further modified 

as shown in FIG. 3, to include a foot member 30 ex 
tending transversely from the plate. As best shown in 
FIG. 2, foot 30 extends below the evaporator coil 35 to 
adapt plates 15 to rest upon and be secured to the evap 
orator defrost and collection pan 12 in the assembled 
relationship. The tubular heaters 20may therefore pro 
vide a direct source of heat for the collection pan 12 to 
permit the pan to be freely drained. 
A defrost apparatus has been disclosed which not 

only provides for a uniform heat distribution and ef?i 
cient defrosting of the evaporator heat exchange ?ns 
but is also a source of heat for the defrost and collec 

4 
tion pan. The location of the tubular heaters at the ends 
of the thick heat conducting plates and with respect to 
the evaporator assembly enables easy access for re 

’ placement. Other modi?cations will occur to those 
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skilled in the art. 
We claim: ’ 

1. A plate tube heat exchanger assembly including a 
plurality of parallel coolant transporting tubes and a 
plurality of spaced plates to be periodically defrosted 
and extending transversely from said tubes, said tubes 
passing through said plates and being in heat conduct 
ing relationship therewith at junction points with said 
plates, 2. select number of said parallel plates compris 
ing less than all of said plurality of spaced plates having 
respective heat imparting means connected thereto, 
the thickness of each of said select number of plates 
being greater than the relative thickness of the remain 
der of the plates not having said heat imparting means, 
whereby heat is transferred through said select number 
of plates of increased thickness and to said tubes at the 
junction points therebetween at predetermined times 
for periodic defrosting. 

2. The invention of claim 1, wherein the means for 
imparting heat is a tubular electric heater. 

3. The invention of claim 1, wherein said heat im 
parting means is disposed at one end of said respective 
plates by a clamp. ' 
4. The invention of claim 1, wherein said plates hav 

ing respective heat imparting means include a foot 
member extending transversely from said plates to 
adapt said plates to be secured to a heat exchanger de 
frost and collection pan. 
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