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Fg:-5... M:scuble and Partially M:sable Types of
P - Refrigerant-Oil Solutions :

pressures, iur exnmple oi refngemnb-oll solutions ac a gAven
tempernmmnrealwnyslesst.bnndmvnporpmsureofpum
refrigerant at that temperature. Thus, in aa the
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can be considered as disolving the other md t.!ns relationship
is frequently. termed the mutual sof:

The mutun.l solubility mlatlon.shxps are commonly ex-
pressed ding to the pred , Le., oil-
rick and refrwermurndl solutions. . If the solution Lbat is
formed on mixing the refrigerant and oil consists of a ingle
liquid phase, the two components are said to be mscible.

* But if two separate liquid phases appear, it'does not neces-

sarily mean that the oil and refrigerant are insoluble in each
other. The two hqmd phases are, themselves, solutions and
although they differ in composition, both will be found to
contain substantial amounts of oil and refrigerant in mutual

solution. Normally, one phase will be oil-rich, the other, re-

fngmnt—rmh The two soluf.wns which are f.bus iormed are,

Refr are d bemg
of high, mtzrmedm\‘a or low mlsclblllty aceordmg tn their
mutual solubxhuw mth oils as shown in Table 5. .

C refr and oils are mutu&lly solu-
%le in a.ll pmporhons at'any te ire under

ence, amxxtureofthxstypealwnysformsa e liquid
phase "under equilibfium conditions, no mxtterm:giw n?uch
refrigerant or oil may be present. Exxmplal are Refrigerant 12
and mmeml ml, nnd methyl chloride and mineral oil.

In p ctures, the oil-rich compositions
merge thly nnd i ly 'into refri at-rich eom.
positions as the refrigerant content is increased from’ zero to
100 peree.ut This type of behavior is- illustrated in-graph (a)
of Fig. 5, On this graph Pi® and Py® repment the saturation
pms\ues of pure refrigerant at temperatiires ; andt, réspec-
tively. Point E, représents one of the infinite number of solu-
tions which are possible at temperature t,. The coordinates of
E, are P, and W., Lhme ooordmlm determme mpechvely
the equilibrium r ‘and ¢ ion of the
solution. -The- equzhbnum refru;emnt Ppressure’ P, is ‘always
lower tban the ¢or i

prmenee of dissolved qil would lead to lower suction pressures
an blgherevsponwrwm tumtbmexpecfedfmmpum
tables. An enth: disgram for R 12-0il soluti

over the whole range.of composmons from zero to 100 percent
cil and temperatures from - 40-F to 240 F has been given by
Bambach 1 Spsuachus" has- developed general équations for
P hedyna.mm ions "of refrige il solu-
tions g app! these equatxons to the ml case of
Rlz-petroleum oxl soluhons - 8pec °

Mutual Solub'llty of Oils and Refngeranfs

PACASUAE N POUNDS PER $Q.1N. ABS.

In dealing with t.he lubm:atmg and* smhng pmblems
, the | ng fluid ts d a8 a solution of
refrigerant dxsolved in oil. But in otber parts of the refriger-
u.nt system the problem may involve a solution of oil in liquid
In both'i -either the oil or the refrigerant
Sould exist alone asa liquid if the other were not , present, hénce
any. distifiction between -the dmolvmg ami dxssolved -com-~
ponent merely reflecta a. pomt of: view., Eithér'of the. Liquids

s
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refrigerant at the given , 4. By
mmmmm temperature to £ one can shift t.he ethbnum to
a new point, Ey. Assuming no chmge in the total mass or
volume of the system, the rise in temperature would be

4
L

4
p. it

g
5
%

i

expected to vaporize a portion of the dissolved refri t.
This transfer of dissolved refrigerant to.the.vapor phase
should decrease the amount of refrigerant in solution and
increase the refrigerant pressure. Hence point E, lies slightly
to the left and above E, but it should be noted, as before,
that the p! ined at the new t. t t.usa]ways
less than the ion p! of pure refrj Py
at that temperature.

Four general rules may be stated for reingenmwll mix-
tures of the completely miscible type: _
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por pi de-
ds only on the refrigerant eoncenmhon and increases as the
ﬁe&umﬂm increases, but it is alwa than the

vapor pressure.of pure rvfngenm. at glven_ temperature. N

nacomty,

For every ere is a
2 bilit, which di ds only on the wluunu tem-
as the

and d

"4 'When both ﬂwmmsumofdxenfngemtpsmdthefem—
perature of the soluuon are fixed, there is only one possible solu-
tion composition under equilibrium conditions.

Poartially miscible refrigermnts and oils are mutually soluble
only to a limited extent. Above a certain temperature k:nown
as the criical solution temp {or 1
oil-refrigerant mixtures in this class are u.sually completely
miscible. But below .that there is a
value for the solubility of the refrigerant in the oil, snd-also
a maximum value for the solublhty of the oil in the re! ngerant.
Between these two values an ible range of ith
exists. The existence and breadth of the unmxscxhle range
varies with the nature of the two dissolving subs‘t.nnmnnd
way be strongly infl d by.
partially miscible mixtures arve sulfur dioxide and oil,, Re-
frigerant 22 and oil below its critical solution u:mpemhma
and Refrigerant 114 and oil below ita critical solution tem-
perature.

The behavior of partially miscible mi is il ted
in graph (b} of Fig. 5. Point C on this graph represents the
critical solution temperature (fa). Below this temperature
three separate regions may be-seen in the diagram. Reading
from left to n&bt, a family of three smoot.h sohd hne curves
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Fg.8.... Viseasnty-'l’empemlure Curves for Solutions
of Refrigerant 11 in 300 SUV Nuphthene Base Qilt

& region of )t ible oil-rich sol

thse are followed by a wide bmak representing a region of
miscibility in which two immiseible liquid phm
exist; and, at the right hand side, the partially miscible region
disappears into a_second completely miscible region of re-
frigerant-rich solutions. A dome-shaped envelope (broken
line curve OCR) encloses the pmmlly xmsclble region; every-

where outside this dome the refri and oil are comp
miseible. ’I‘husmsseDBE,gl‘Bph (b) may be regarded as a
variant of graph (a) in which the partial miscibility dome
(OCR) blots out a substantial portion of the continuous solu-
bility curves; At all points outside the dome, and especially
on the left hand side, the prmsum-tempemhue—eolubxhty
relations are treated as A
concrete enmple is shown by the solubility curves for Re-
frigerant 22 in Flg 23, in which a small portion of the pamal
miseibility region lies to the right of the broken lice in the

lower right batid corner.

In the partially miscible mnge two important facts should
be noted ‘One is that at & given temperature, e.g.,.t, the two
Iutions which are formed are represented by two

= N equ.lhbnu.m points, eg., E, and E,. These two solutions differ

N By ly in position (W, and W») but have the same

g O RN o refrigerant p P. The soluti P, lies not far

H b > AN X below the mmmtmn pressure of pu.re reingemnt Py*. Hence

Pl % \h% s it is not for refr tions near the par-

H ——h O \\ X tial miscibility limit to show less xeductxon in refrigerant

H S SO P than is observed at the same oil concentration with
. RS N . refrigerants of the compl t

£ AEAN N NINNE A secorid fact is that the two immiscible sohutions which are

H \ NS Q\\\\ formed at a given temperature within the partially miscible

E ol N NN N range retain their identity regardless of the starting compo-

H NINN NNANRN gition. Thus, a mi of composition W; would separate into

H N R\N\\ two solutions having col jons W, and W, at temperature

B —h \\r_\ AN 4, and a.lways into" these same two solutions; no matter where

> \: > > "W, was taken between Wi and W,. The relative weights of the

20 ™ w0 w3 so o o o WO i EO two solutions, i.e., the ratio of one solution layer to the o'.her

Fg. 7., ! Viscosity-Temperature. Curves for Solufions. of
i

Rehgerum 11 in 150 SUV Naphthene Base Oil

may be oompuwd from the lever rule: weight of oil-rich phase
of composition . Wy/weight of réfrigerant-rich phase of com-
position Wa=(W,— W)/ (Ws—Wy.




