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ABSTRACT

An evaporative coil for a condenser assembly in a refrigeration system, the
evaporative coil having a portion of its length received in a tubular cladding made of

corrosion resistant material, for example, stainless steel.
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CORROSION RESISTANT EVAPORATIVE COIL
FOR REFRIGERATION SYSTEM

FIELD OF INVENTION

This invention relates to refrigeration systems and in particular relates to the
evaporative coil which forms part of the condenser assembly that feeds condensate
from the compressor to the condenser and 1n particular, a portion of the evaporative

coil which lies inside the condensate pan.

BACKGROUND OF THE INVENTION

The evaporative coil carries coolant from the compressor to the heat-exchanging
condenser so that coolant can ultimately be condensed to a liquid and returned to the
evaporator assembly 1n a refrigeration system. Because of compression, the coolant is
actually very hot and hot coolant flowing through the evaporative coil 1s normally
used to assist in the evaporation of any condensed moisture collected 1n a condensate
pan including liquids and condensed water vapour drained from the refrigerated
interior of an associated cabinet. Conversely, condensed moisture emerging from an
evaporator assembly which collects in the condensate pan can be used to define a pre-
cooling stage so as to assist in cooling gaseous coolant in the evaporative coil

emerging from the compressor prior to entry into a heat-exchanging condenser.

A problem which arises with such an arrangement is that contact between the
evaporative coll and moisture in the condensate pan results in corrosion in the
evaporative coil which normally 1s a bent piece of copper tubing. Copper 1s a material

of choice because it 1s inexpensive, 1t 1s heat conductive, and easy to form and weld.

An object of this invention is to minimize corrosion of the bare copper tubing used as

an evaporative coil 1n a refrigeration system. -

SUMMARY OF THE INVENTION

In accordance with this invention there 1s provided an evaporative coil for a condenser
assembly 1n a refrigeration system, the evaporative coil having a portion of its length

received in a tubular cladding made of corrosion resistant material. Preferably the
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cladding is stainless steel and the portion of the evaporative coil which is received in

cladding is bent for location in a condensate pan.

‘BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention can be better understood, a preferred embodiment 1s
described with reference to the accompanying drawings:

Fig. 1 is a perspective view of a refrigeration system;

Fig. 2 is a side elevational view of a condenser assembly forming part of the

refrigeration system of Fig. 1;

Fig. 3 is a perspective view of an evaporative coil made 1n accordance with the

invention and associated condensate pan; and

Fig. 4 is a cross-sectional view (drawn to a larger scale) on line 4-4 of Fig. 3.

DESCRIPTION OF PREFERRED EMBODIMENT WITH REFERENCE TO
DRAWINGS

A refrigeration system is generally indicated in Fig. 1 by reference numeral 20. The
refrigeration system 20 consists of an evaporator assembly 22 (drawn to the right of
Fig. 1) and a condenser assembly 24 (drawn to left of Fig. 1) and disposed on opposite
sides of a bulkhead 26.

The evaporator assembly 22 consists of an evaporator 28 associated with a fan 30
which forces cool air from the evaporator into a refrigerated compartment (not '
shown). Return air from the refrigeration cabinet is also aspired by the evaporator fan
30 into an insulated compartment which would contain the evaporator assembly 22.
By virtue of its function, an evaporator coil 32 forming part of the evaporator 28 is
very cold and inevitably any moisture carried by return air is condensed when 1t
reaches the insulated compartment for the evaporator assembly 22. Effectively, the
evaporator coil 32 operates to dehumidify air in the refrigerated portion of any
associated cabinet. An evaporator pan (not shown) and disposed beneath the
evaporator assembly 22 collects any condensed moisture dripping from the evaporator
coil 32 and is drained into a condensate 34 on the other side of the bulkhead 26 and

forming part of the condenser assembly 24. Coolant is circulated in a closed circuit
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between the evaporator assembly 22 and the condenser assembly 24, leaving the
evaporator coil 32 as a gas for compression in a compressor 36. The coolant leaves
the compressor 36 through an evaporative coil 38 of which a portion has a path inside
the condensate pan 34 where the evaporative coil 38 will come into contact with
condensate drained from the evaporator 28. The evaporative coil 38 supplies a heat-
exchanging condenser 40 where coolant 1s ultimately condensed to a liquid before

being returned to the evaporator assembly 22.

It is the portion of the evaporative coil 38 which comes into contact with condensate
in the condensate pan 34 which is the subject of this invention. Because the
evaporative coil which commonly is made of copper tubing is immersed in water or
partially immersed in water it is subject to pitting and general corrosion which can

damage the coil and result in the loss of coolant from the refrigeration system.

In accordance with the invention, the copper tube forming the evaporative coil 38 is
clad with a corrosion resistant covering over a portion of its length which includes the
portion which normally is disposed inside the condensate pan 34 and 1s exposed to
condensate or water. In accordance with a preferred embodiment of the invention, the
copper tube forming the evaporative coil 28 is clad with stainless steel tubing
indicated by reference numeral 42 in the drawings. Stainless steel 1s a material of
choice because of its resistance to corrosion and inherent heat conductivity. However,
it will be understood by those skilled in the art that other matenals resistant to
corrosion may equally be suitable provided there is sufficient heat conductivity to
evaporate condensate in the condensate pan 34. It will be observed that the clad
portion of the evaporate coil has a bent shape which in the embodiment 1llustrated
traces three sides of a quadrilateral before emerging from the condensate pan 34.
However, it will be understood that other shapes sometimes including a serpentine

path may be given to this portion of the evaporative coil 38.

In order to fabricate the evaporative coil in accordance with the invention, a selected
length of copper tubing would be inserted into a smaller length of stainless steel
tubing (as shown in Fig. 4), the position of the copper tubing 38 and stainless steel
cladding 42 relative to each other would be fixed and then the assembled tubing



10

-l . -

7 40 Aol $ Su=2-olul,

!

CA 02472874 2004-06-30

would be bent over a mandrel 1n conventional fashion to form the desired shape

required to lead the evaporative coil 38 through the condensate pan 34.

Thus it will be understood that the stainless steel cladding 42 is the only portion of the
evaporative coil 38 which comes into physical contact with condensate in the
condensate pan and therefore protects the copper tubing 38 disposed inside the

cladding from corrosion.

It will be understood that several variations may be made to the above-described
embodiment of the invention within the scope of the appended claims. In particular, 1t
will be understood that the nature of the materials used, namely copper and stainless
steel for the evaporative coil and cladding respectively, may vary in accordance with

availability and cost.
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WHAT IS CLAIMED IS:

1. An evaporative coil for a condenser assembly in a refrigeration system, the
evaporative coil having a portion of its length received in a tubular cladding made of

corrosion resistant matenal.

2. An evaporative coil according to Claim 1 where the tubular cladding is made

of stainless steel.

3. An evaporative coil according to Claim 1 where the portion of the evaporative

coll received in cladding is bent for location in a condensate pan.

4. A refmnigeration system having an evaporator assembly and a condenser
assembly, the condenser assembly having an evaporative coil for receiving coolant
from a compressor and delivering coolant to a condenser, the coolant being circulated
In a closed loop between the evaporator assembly and the condenser assembly, the
evaporative coil having a portion of its length disposed in a condensate pan for
rece1ving condensate, said portion of the evaporative coil being received in a tubular

cladding made of corrosion resistant material.

S. Refrigeration system according to Claim 4 in which the cladding is made of

stainless steel.

0. Refngeration system according to Claim 4 in which the evaporative coil is

bent into a serpentine shape for location in the condensate pan.

7. A method of making an evaporative coil in which a first length of copper
tubing having an outer diameter is disposed inside a second length of stainless steel
tubing having an ihtemal diameter which exceeds said outer diameter, said second
length being selected to extend throughout a portion of the evaporaﬁve coil which in
use will lie inside a condensate pan, and bending said copper tubing with stainless
steel cladding to a pre-defined shape suitable for being received in said condensate

pan.
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