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(57) ABSTRACT 
A device for controlling the flow of refrigerant to the 
circuits of a multi-circuit evaporator in a refrigeration 
system, comprising an orifice plate having a refriger 
ant expansion orifice and a distributor plate having 
passages into which interchangeable metering jets are 
inserted. Refrigerant flows first through the expansion 
orifice and experiences a first pressure drop, and then 
through the metering jets which complete the expan 
sion of the refrigerant. Refrigerant feedlines lead from 
the distributor plate passages to each of the evapora 
tor circuits. 

5 Claims, 3 Drawing Figures 
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3,864,938 
REFRIGERANT FLOW CONTROL DEVICE. 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to the control of refrigerant 

flow from a condenser to a multi-circuit evaporator in 
a refrigeration system, and in particular to the expan 
sion of the refrigerant and to the distribution of the re 
frigerant to the evaporator circuits. 

2. Description of the Prior Art 
In compression refrigeration systems, refrigerant liq 

uid flows from a condenser, through an expansion de 
vice and into an evaporator. Refrigerant vapor pro 
ceeds from the evaporator to a compressor, and then 
back to the condenser to complete the cycle. Some 
evaporators have a plurality of refrigerant flow paths 
extending therethrough, and these evaporators require 
the use of a distribution device on the upstream side of 
the evaporator for directing refrigerant to each of the 
circuits. 

It is known in the art to incorporate in a single device 
means for both metering refrigerant flowing toward the 
evaporator and means for distributing refrigerant 
among the evaporator circuits. For example, U.S. Pat. 
No. 2,803,116 discloses a flow regulating device which 
comprises a unitary metal element having an inlet pas 
sage at one end from which a plurality of refrigerant 
passages fan out to the outlet of the device. A venturi 
is provided at the junction of these passages for ex 
panding refrigerant flowing through the device. It is not 
feasible to modify such a distributor to vary its expan 
sion characteristics. 
However, expansion devices are known which incor 

porate interchangeable inserts having different sizes of 
restriction orifices. Expansion devices of the latter type 
are taught by U.S. Pat. Nos. 2,676,470 and 3,31 1,131. 
The foregoing devices do not serve to distribute refrig 
erant among a plurality of circuits. 

SUMMARY OF THE INVENTION 
An object of the invention is to provide an improved 

refrigerant flow control device for expanding refriger 
ant flowing from the condenser to a multi-circuit evap 
orator in a compression refrigeration system and for 
distributing the refrigerant among the evaporator cir 
cuits. 
A more particular object of the invention is to pro 

vide a refrigerant flow control device of the preceding 
type which is adaptable for use in various compression 
refrigeration systems. 

Specifically, it is an object of the present invention to 
provide a refrigerant flow control device of the forego 
ing type which can easily be modified to change the ex 
pansion characteristics of the device. 
A further object of the invention is to provide a de 

vice of the foregoing type which can be modified for 
use with a separate expansion device. 
Yet another object of the invention is to provide a re 

frigerant flow control device for expanding and distrib 
uting refrigerant flowing through a refrigeration sys 
tem, which device can be inspected and cleaned easily. 
Other objects will be apparent from the description 

to follow and from the appended claims. 
The preceding objects are achieved according to the 

preferred embodiment of the invention by the provi 
sion of a refrigerant flow control device which serves 
the dual functions of expanding refrigerant flowing 
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2 
through a compression refrigeration system and of dis 
tributing that refrigerant among the circuits of a multi 
circuit evaporator in the system. The device comprises 
a cup-shaped casing in which are mounted an orifice 
plate having restriction for imparting a first pressure 
drop to the refrigerant flowing therethrough and a dis 
tributor plate having passages in which are inserted 
both metering jets for completing the expansion of the 
refrigerant and feedlines leading to the evaporator cir 
cuits. The metering jets are removable and inter 
changeable whereby different size jets can be used to 
change the expansion characteristics of the device. The 
device can be disassembled easily for inspection and 
for cleaning, and the metering jets can be removed 
from the device entirely when it is to be used in con 
junction with another expansion device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows in schematic form a compression refrig 

eration system including a refrigerant flow control de 
vice according to the present invention, a part of which 
is cut away to reveal the inner components thereof. 
FIG. 2 is a partially cross-section detailed view of the 

refrigerant flow control device shown in FIG. 1. 
FIG. 3 is a view taken in the direction of 3-3 as indi 

cated in FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention in its preferred form comprises 
a refrigerant flow control device for expanding refriger 
ant and for distributing the refrigerant to the circuits of 
a multi-circuit evaporator. The device is adaptable for 
use under various operating conditions and it can easily 
be disassembled for inspection and cleaning. The de 
vice includes an orifice plate at its inlet end wherein a 
restriction imparts a first pressure drop to refrigerant 
liquid flowing from a condenser, and a distributor plate 
having refrigerant passages in which are inserted inter 
changeable metering jets for imparting a final pressure 
drop to the refrigerant. The passages are adapted to re 
ceive feedlines which lead to each of the circuits of a 
multi-circuit evaporator. 
Referring now to FIG. 1, a refrigeration system is de 

picted which includes a condenser 1, a flow control de 
vice 3 according to the invention, a multi-circuit evapo 
rator 5, and a compressor 7. Compressed refrigerant 
gas proceeds from compressor 7 to condenser 1 where 
it gives up heat and condenses. The liquid refrigerant 
proceeds through device 3 where it is expanded, and it 
flows through a set of feedlines 9 which direct the re 
frigerant to the various refrigerant circuits 11 in evapo 
rator 5. The refrigerant absorbs heat in the evaporator 
and vaporizes, and the vaporized refrigerant returns to 
compressor 7. 
Flow control device 3 is illustrated in detail in FIG. 

2. The device has an outer casing 13 which has a gener 
ally cup-shaped configuration. An orifice plate 15 in 
the form of a disc having a central restriction orifice 17 
is located on rim 19 extending inwardly from the side 
walls of casing 13. End wall 21 of casing 13 locates a 
distributor plate 23 in a position parallel to that of ori 
fice plate 15. Distributor plate 23 includes a set of pas 
sages 25 for conducting refrigerant through the plate. 
As indicated more clearly in FIG. 3, there are three 
such passages - one for each circuit in evaporator 5. 
Each passage 25 is configured to receive a tubular me 



3 
tering jet 27 and the end of a feedline 9. Metering jets 
27 are interchangeable inserts comprising tubular por 
tions 29 dimensioned for insertion into a narrow por 
tion 31 of passages 25, and cap 33 for abutting against 
the upstream face of distributor plate 23. Passages 25 
include a widened portion 35 on the downstream side 
of distributor plate 23 for receiving the ends of feed 
lines 9. Feedlines 9 are insertable into passages 25 until 
they abut against shoulders 37 which separate the nar 
row and wide portions of each of passages 25. Metering 
jets 27 may be longer than the length of portion 31 of 
passages 25, in which case the metering jets are in a 
telescoping relationship with the ends of each of feed 
lines 9. Metering jets 27 are preferably removable in 
serts as described more fully below, but feedlines 9 can 
be permanently bonded to the distributor plate 23 by 
some appropriate means such as brazing, epoxy, etc. 

Distributor plate 23 has on its upstream face a cen 
trally located conical portion 39 for reducing the effec 
tive size of orifice 17 to increase the expansion of the 
refrigerant and for directing refrigerant flowing 
through orifice 17 toward the upstream face of distrib 
utor plate 23. 

Refrigerant is directed into device 3 by a refrigerant 
line 41 which can include an expanded portion 43 for 
containing a strainer which functions to remove impu 
rities from the refrigerant. Refrigerant line 41 can be 
connected to casing 13 of device 3 by means of a braze 
45, or by some other suitable means. 
Refrigerant from condenser 1 flows through refriger 

ant line 41 and passes through orifice 17 of orifice plate 
15. As liquid regrigerant passes through the orifice, 
some of the liquid flashes to its gaseous state. The gas 
liquid mixture is guided in part by the conical surface 
of element 39 into metering jets 27. By virtue of length 
and diameter of each of metering jets 27, the remaining 
liquid refrigerant further expands and flows into feed 
lines 9 leading to circuits 11 of evaporator 5. 
Flow control device 3 can easily be modified to 

change its refrigerant expansion capabilities. To ac 
complish this, orifice plate 15 is removed giving access 
to the upstream side of distributor plate 23. Then, using 
an appropriate tool, metering jets 27 are removed and 
exchanged for other jets having the desired expansion 
capabilities. It is also possible to replace orifice plate 15 
with another plate having a different size orifice. Like 
wise, should it be desired to inspect or clean the inte 
rior of metering device 3, orifice plate 15 can be re 
moved and jets 27 can be visually inspected. They can 
be removed, and if obstructions are present therein, 
they can be cleaned or replaced. Moreover, when de 
vice 3 is to be used in a system having a thermal expan 
sion valve or in some other arrangement wherein the 
device is to function solely as a distributor, it is practi 
cable to remove metering jets 27. Orifice plate 15 can 
be removed as well. 
The refrigerant flow regulating device according to 

this invention can be tailor fit to refrigeration systems 

3,864,938 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
wherein the circuits in evaporator 5 vary among them 
selves. In situations where the circuits require different 
amounts of refrigerant expansion for optimum effi 
ciency, it is entirely feasible to insert appropriate me 
tering jets 27 into distributor plate 23 according to the 
particular circuit 11 being supplied by the jet. Once de 
vice 3 has been assembled and it becomes necessary to 
open the device up to give access to the interior 
thereof, it may be necessary to break braze 45 and to 
subsequently rebraze the juncture between refrigerant 
line 41 and casing 13. This would present no great diffi 
culty and it could be done in the field. 
The components of flow control device 3 can be fab 

ricated from brass or from some other corrosion 
resistant metal or plastic, using conventional manufac 
turing techniques. 
The invention has been described in detail with par 

ticular reference to a preferred embodiment thereof, 
but it is to be understood that variations and modifica 
tions within the scope of the invention may occur to 
those skilled in the art to which this invention pertains. 

I claim: 
1. A refrigerant flow control device for controlling 

the flow of refrigerant to a multi-circuit evaporator in 
a refrigeration system, said device comprising: 

a distributor plate including refrigerant passages for 
passing refrigerant to feedlines leading to each of 
the circuits in the evaporators; 

metering jets having tubular means extending into 
said refrigerant passages, said tubular means being 
dimensioned to expand refrigerant flowing the re 
through according to the load on the particular cir 
cuit receiving refrigerant from the respective me 
tering jets; 

a casing; and 
an orifice plate having orifice means dimensioned to 
expand refrigerant flowing therethrough; 

said orifice plate and said distributor plate being 
mounted in spaced parallel relation in said casing. 

2. A refrigerant flow control device according to 
claim 1 wherein said metering jets are removably in 
serted in said refrigerant passages. 
3. A refrigerant flow control device according to 

claim 1 wherein said refrigerant passages in said distrib 
utor plate are configured to receive said metering jets 
and feedlines leading to each of the evaporator circuits, 
in a telescoping relationship to the tubular means. 

4. A refrigerant flow control device according to 
claim 1 wherein said metering jets each further include 
a cap for abutting against said distributor plate when 
the tubular means is inserted into a passage in said dis 
tributor for locating said metering jet in the passage. 

5. The invention according to claim 1 wherein the tu 
bular means of at least one of said metering jets is di 
mensioned differently from the tubular means of others 
of said metering jets. 
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