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(57) ABSTRACT 
A unitary air cooled centrifugal refrigeration water 
chiller is disclosed. The longitudinal extent of the 
water chiller heat exchanger extends transversely to 
the longitudinal extent of the condenser and unit sub 
frame thereof. 

8 Claims, 6 Drawing Figures 
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3,857.253 1. 
UNITARY AIR COOLED CENTRFUGAL 
REFRGERATION WATER CHILLER 

This is a continuation, of application Ser. No. 
292,051, filed Sept. 25, 1972. 

BACKGROUND OF THE DISCLOSURE 
Prior hereto air cooled water chillers have been con 

structed to utilize reciprocating compressors. The 
evaporators have been arranged to extend generally 
parallel to the longitudinal axis of the air cooled con 
denser and are longitudinally coextensive with the con 
denser. This has been considered necessary for the rea 
son of economy and compactness. 
However these conventional arrangements have pre 

cluded the advent of a practical unitary air cooled 
water chiller using a centrifugal compressor at refriger 
ation tonages normally associated with centrifugal 
compressors, i.e., in excess of 100 tons. Such arrange 
ments become impractical to service as the evaporator 

O 

15 

and compressor are nested within the close confines of 20 
the air cooled condenser, it being understood that 
economy requires the compressor to be physically 
proximate to the evaporator. 

SUMMARY OF THE INVENTION 

The instant invention solves these problems by pro 
viding an improved structural relationship of refriger 
ant machine elements employing an air cooled con 
denser, a shell-and-tube evaporator, a centrifugal com 
pressor and subframe. This has been accomplished by 
providing a shell-and-tube evaporator which is gener 
ally more stout, that is with a larger number of shorter 
tubes than normally considered economical, and dis 
posing the heat exchanger in a crosswise relation to the 
length of the condenser adjacent the end thereof. 
The heat exchanger is not directly insulated as is gen 

erally practice, but rather the heat exchanger and com 
pressor are contained within a shelter which is in turn 
thermally insulated from the ambient. A drain pan ex 
tends below the shell-and-tube heat exchanger to col 
lect atmospheric condensate formed within the enclo 
SC. 

These and other aspects of the invention will be ap 
parent from a reading of the detail description in con 
junction with the drawing in which: 

FIG. 1 is a side elevation of the unitary air cooled 
centrifugal water chiller; 
FIG. 2 is a vertical section taken at line 2-2 of FIG. 

1: 
FIG. 3 is an elevation similar to FIG. 1 but with the 

front wall of the shelter and a portion of the condenser 
fins removed for purposes of illustrations; 
FIG. 4 is a vertical section taken at line 4-4 of FIG. 

3; 
FIG. 5 is a vertical section taken at line 5-5 of FIG. 

3 just inside the end closure panel of the condenser; 
and 
FIG. 6 is a plan view of the unit shown in the preced 

ing figures with portions of the top panels and wall re 
moved for purposes of illustration. 

DETAILED DESCRIPTION 
Now with reference to the accompanying drawing it 

will be seen that the air cooled centrifugal refrigeration 
water chiller unit 10 has a subframe 12 which includes 
a pair of spaced longitudinally extending I beams 14 
connected by longitudinally spaced transversely ex 
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2 
tending I beams 16. Beams 14 have laterally extending 
lifting lugs 18 which may be connected to a suitable sky 
hook for purposes of transferring the machine. 
An elongated refrigerant condenser 20 is mounted on 

subframe 12 in spaced parallel relationship therewith 
through vertical columns 22. Appropriate cross braces 
24 are also employed to add ridigity to the frame. 
The condenser 20 is generally U-shaped in vertical 

transverse cross-section. The condenser 20 includes 
first and second vertical heat exchanger coils 26 and 28 
respectively defining the legs of the U-shape. The base 
of the U-shape is formed by first, second and third hori 
zontal heat exchanger coils 30, 32, and 34 respectively. 
Each of coils 26, 28, 30, 32, and 34 is of the fin-and 
tube type having a plurality of longitudinally extending 
tubes 36 extending through a stack of generally rectan 
gular fins 38. The tubes of each coil are interconnected 
at their ends to provide an odd number of passes so that 
the inlet header is at the opposite end of the coil from 
the discharge header. Condenser refrigerant gas supply 
conduit. 40 is connected to inlet headers 26A, 28A, 
30A and 34A of coils 26, 28, 30, and 34 respectively 
as seen in FIG. 4. The outlet headers 26B and 28B at 
the opposite ends of coils 26 and 28 respectively are 
connected to discharge refrigerant into outlet headers 
34B and 30B respectively of coils 34 and 30 respec 
tively as seen in FIG. 5. Outlet headers 30B and 34B 
are connected to pass condensed refrigerant into inlet 
header 32A of condenser subcooler coil 32 as seen in 
FIG. 5. The condensed and subcooled refrigerant is dis 
charged from condenser 20 through discharge header 
32B of coil 32 and condensed refrigerant discharge 
conduit 42 as seen in FIG. 4. 
The top side of the condenser is closed with a top 

panel 44 which is provided with two large longitudi 
nally spaced apertures 46. A motor driven propeller fan 
is disposed at each aperture for drawing ambient cool 
ing air over the fins of each of coils 26, 28, 30, 32, and 
34 and discharging such air upwardly through aper 
tures 46. To prevent bypassing of air around one end 
of the condenser, the condenser has an end panel 48 
which is provided with a service door for access to the 
motors 50. The partition 52 between the fans is pro 
vided with a similar service door 54 for the same rea 
SO. 

At the end of subframe 12 opposite from condenser 
20 is a shell-and-tube refrigerant evaporator heat ex 
changer 56 which is mounted on a pair of short I beams 
58 connected to and nested between I beams 14 as 
shown in FIG. 2. Heat exchanger 56 has a cylindrical 
shell 60 having a diameter of about 2% times its length 
which length extends; normal to the longitudinal axis of 
the unit. Within the shell are a plurality of tubes 62 also 
extending normal to the longitudinal axis of the unit. 
The tubes are provided with headers at the ends of the 
shell in such a manner that conduit 64 serves as a water 
inlet and conduit 66 serves as a chilled water outlet. 
The water passes through the tubes in passing from 
inlet 64 to outlet 66. 
Mounted on top of shell 60 is a motor driven centrif 

ugal compressor 68 whose axis of rotation is also nor 
mal to the longitudinal axis of the water chiller unit. 
Compressor 68 is connected to withdraw refrigerant 
gas from the interior of shell 60 through suction con 
duit 70 and deliver compressed refrigerant gas to the 
condenser through refrigerant gas supply conduit 40. 
The condensed refrigerant from condenser 20 is re 



3 
turned via condensed refrigerant discharge conduit 42 
to the interior of shell 60 through a throttling means 
not shown. 
Because the operating temperature of the shell 60 is 

often below the dew point of the ambient air, a drain 
pan 72 having a drain hole 74 is provided for collecting 
atmospheric condensate which may form and run off 
the exterior of shell 60. 
The evaporator heat exchanger 56 and centrifugal 

compressor 68 are enclosed in a weather resistant shel 
ter 76 having top 78, bottom 80, front 82, back 84, first 
side 86 and second side 88 walls all of which are ther 
mally insulated. First side wall 86 serves also to close 
off the end of the condenser 20 opposite panel 48 to 
prevent air from bypassing the coils thereof. The front 
wall 82 is provided with a service door 90 opening into 
the service area between the heat exchanger 56 and 
condenser 20. The shelter housing is supported by sub 
frame 12. 
Having now described the preferred embodiment of 

the invention, it is contemplated that many changes 
may be made without departing from the scope or spirit 
of the invention as limited only by the claims. 
We claim: 
1. A portable self-contained unitary water chiller ma 

chine comprising: an elongated air cooled heat ex 
changer having a generally U-shaped vertical cross sec 
tion normal to the longitudinal axis thereof; each of the 
leg and bottom portions of said U-shaped section in 
cluding a plurality of parallel spaced horizontally con 
ducting refrigerant tubes extending longitudinally from 
one end to the other end thereof through a plurality of 
longitudinally and horizontally spaced heat exchanger 
fins; an elongated portable subframe disposed beneath 
said air cooled heat exchanger having a portion extend 
ing longitudinally beyond one end of said air cooled 
heat exchanger; first elongated header means at said 
one end of said air cooled heat exchanger extending 
transversely to said portable subframe for conducting 
refrigerant with respect to one longitudinal end of said 
tubes; second header means at the other end of said air 
cooled heat exchanger extending transversely to said 
portable subframe for conducting condensed refriger 
ant with respect to the other longitudinal end of said 
tubes; means for supporting said air cooled heat ex 
changer in spaced relation above said subframe to pro 
vide a space for passing air above said subframe below 
said bottom portion of said U-shaped section; a plural 
ity of longitudinally spaced fan means disposed above 
said bottom portion and intermediate said leg portions 
of said U-shaped section for drawing air through each 
of said bottom and leg portions; an elongated shell-and 
tube refrigerant evaporator heat exchanger disposed 
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4 
entirely at said one end of said air cooled heat ex 
changer supported transversely on said portion of said 
elongated portable subframe extending beyond said 
one end of said air cooled heat exchanger, a centrifugal 
refrigerant compressor at said one end of said air 
cooled heat exchanger supported by said portion of 
said portable subframe extending beyond said one end 
of said air cooled heat exchanger; first conduit means 
for conducting refrigerant from the shell of said evapo 
rator heat exchanger to the inlet of said compressor; 
second conduit means for conducting refrigerant gas 
from said compressor longitudinally of said portable 
subframe to said first header means at said one end of 
said air cooled heat exchanger; third conduit means for 
conducting condensed refrigerant from said second 
header at the other end of said air cooled heat ex 
changer longitudinally of said portable subframe to said 
evaporator heat exchanger; and means for conducting 
water to be chilled transversely of said portable sub 
frame within the tubes of said shell-and-tube evapora 
tor heat exchanger. 

2. The apparatus as defined by claim 1, wherein said 
second conduit means includes tubes of the bottom 
portion of said U-shaped section which function as a 
subcooler. 

3. The apparatus as defined by claim 1 including a 
weather resistant shelter supported by said subframe 
entirely at one longitudinal end of said air cooled heat 
exchanger and generally extending about said compres 
sor and said evaporator heat exchanger. 

4. The apparatus as defined by claim 3 wherein said 
shelter has a first wall abutting said one end of said air 
cooled heat exchanger and a second wall opposite from 
said first wall, said evaporator heat exchanger being 
substantially closer to said second wall than said first 
wall. 

5. The apparatus as defined by claim 4 wherein the 
length of said heat exchanger is greater than the spatial 
distance between said first and second walls. 

6. The apparatus as defined by claim 1 including 
thermal insulation means for said shell and tube evapo 
rator heat exchanger wherein the primary insulation for 
said shell and tube evaporator heat exchanger is at the 
walls of said shelter. 

7. The apparatus as defined by claim 6 including a 
drain pan disposed below said shell-and-tube evapora 
tor heat exchanger to collect atmospheric condensate 
formed within said shelter on the external surface of 
said shell-and-tube heat exchanger. 

8. The apparatus as defined by claim 1 wherein the 
axis of rotation of said compressor is transverse to the 
longutidinal axis of said air cooled heat exchanger. 
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