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Table 4 .... Criical Miscibility Valves of Refngerum 22
with 18 Different Oils

Viscosity Criticad Criticed
o Approx : Sotublli
tam | Vimaty [ (01§ EITEE L v | Weoht B
Tree Grade to SUV) £ oil
Naphthene 75 2 [i%] —35 © 15
Naphthene 75 3 60 23 25
Naphthene 150 1 92 27 .2
Naphthene 200 8 118 75 .22
Naphthene 200 7 125 63 22
Naphthene | 200+] 5 131 3 -, 16
Naphthene 250 4 136 —4 18
Naphthene 250 6 140 +1 - 2
Naphthene 500 13 252 None* None*
Naphthene |~ 500 | 12 280 | None* | None*
Naphthene 700 1 320 None* None*
Naphthene | 1000 10 - 430 61 18
Naphthene | 1200 9 500 48 - 18
Paraffin 200+ 18 137 None* None*
250 17 148 None* None*
Paraffin 300 16 165 None* None*
Paraffin 350 15 210 None* None*
Paraffin 400 14 22§ ‘1= |- 18
miscible
. Aneod(t.n\mcd) mmhhvdmnemw.bon 128 F; sbove this
m oil-Refrigersnt 22 mixtare again -gpniad into unmuhh

temperature. And it is also true for the tempemhue plot, es

was shown for the vapor pressure plot on graph (b), that all -

points outside the dome represent mixtures which ‘are com-
pletely miscible, and all points inside the dome- repment
mixtures which form two immiscible solutions. - -

More" than’ one ‘curve ‘of this type may be plotted on &
miscibility diagram. Each single dome then represents the
immiscible ranges for one refrigerant mixed with one oil.

Miscibility curves or diagrams have been published for
Refrigerants 13,* 13B1,% 22,7712 1141 502* and mixtures
of Refrigerants 12 and 22 12 Typical curves selected from these
ufere.neamshownmi’:@.mw:’-s

stabnlnty of Refngerunt 22 with Mineral Oils

The mmcthty of Refngem.nt 22 with oils, both’ mineral and
synthetic, has been the subject of numerous studies. Among
the synthetic oils, a polybuty] silicate oil- has been reported as
showing improved miscibility With Refrigerant'22 (and also
Refrigerant 13) at.low- tempemmrm.’-‘ -However|. synthetic
oils have not yet won general acceptance for lefngemn'. sys-
tems and will not be considered further in this chapter. -

Several reports have dealt with mmclb)hty differences re-
sulting from the use of different types and viscosity grades of
mmeraloxlthhRefngunntZZ Fig. 32 shows’ one .of the
miscibility - disgrams reported by Bosworth.? Oil A is a
paraffin base oil; oil B is a mid-continent oil; and oils C and
DmmphtbauébaseodsAllarei{OOSUVdewnxedre—
frigeration grade oils. The diagram indicates dmt Refrigerant
22 i3 lesa miscible with the paraffin'base oil. - -

Walker and his coworkers have also reported on the misci-
bxhty of different oils with Refrigerant 22 1 Twelve dxﬁemnt

d: oils ly used for refri
were {ested, and miscibility curves were constructéd for each
oil Fourofﬁhesecurvesmshownmﬁg 33,.but only in part.
The purpose of Fig. 33 is to illustrate the typical conditions
required to form two liquid phases in refrigerant-rich mixtures,
such as mny exist in an evaporator; hence the horizontal scale -
has been magnified in the low oil .concentration range, and
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the miscibility curves have been cut off above twelve percent,
oil. The oils represented are 150 SUV and 300 SUV V’Ascusn,y
grades of naphthene base refrigerator oiis. The curves show
the following xmsmblhty relations for Refrigerant, 22 lmxtures

O Content of Retrig- | Temperatures ot Which Two Liquid Phases Agpear

orating Liuid io the :
Evaporator 150 suv 005UV -
2 percent —28 1o —37F —13t0 ~16F
§ peroent + 8to OF +26 to +22F -
10 percent .| " 435 to +23F +54 to +45E

ThusWslkzr’sdat.u di that, if a Refri
\‘em,a.ud ly the evap , can be desj whmxt
the oil content of f.be circulating refrigerant to two percent,
or less, there will be little danger of oil separation, except at
fairly low temperatures.

An extensive study of the miscibility of Rafngemm 22 with
18 different oils has been reparted by H. J. Laffler.2? Most of
these oils were experimental products, intended not so much
for ultimate practical use as to prowde a working range of low,
medium and high viscosity gaders in both naphthene md
paraffin base types. Considerable variation in mlsmbxhty wag
found. Complete miscibility diagrams are shown in Loffler’s
original paper; however, only the reported cnhml values' (as
converted) are sumimarized in Table 6.

In general, addition of Refrigerant 12 to Refngenmc 22
systems increases oil solubility and lowers the critical solution
tempembum This latter effect Appenrs a3 a drop of about 40

viscosiTY - CENTIPOIBES .
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ubricants in Refrigerant Systems

or 50 F when the mixed refrigerants-contain 85 percent Re-
frigerant 22 snd 15 percent Refrigerant 12.1%1? Jt has been
reported™ that, for a glven weight ooneentntmn of oil cooled
below the critical sol the tem-
pen.t,une at which the oilrich phsse will still flow i is not as low
when the refrigerant mixture contains Refrigerant 12. How-
ever the Refrigerant 12 addition also narrows the immiscible
range and extends the solubility of the refrigerant on the oil-
rich side, e.g., from 18 weight percent refrigerant for pure
Refrigerant 22 to 24 weight percent refnge.mm. for t.he 85/15
Refrigerant 22-12 mi both d at the

fow temperature. Thus the oil-rich phase is automatmally
further diluted by refrigerant when Refrigerant 12 is added
to Refrigerant 22 and hence the mini flow
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mtunlly drops instead of rising. The decrease is from —89 F
— 107 F for the 15 percent Refrigerant 12 addition men-
honedabove"'l‘henaphthenebueoﬂustedmthxspamcu
lar case had experienced a critical sol ture of

+ 27 F when diluted with pure Refrigerant 22 and about
— 23 F when diluted with the Refrigerant 22-12 mixture.

_Partial Miscibility in Evaporators

Immiseibility of oil-refrigerant solutions in the evaporator
may lead to problems. Some oil always finds its way to the
tor since oil separators, if they are used st all, are
never perfectly efficient, and the condensing gas always carriea
a certain amount of entrained oil. Just as oil within a system
always ins dissolved refrig liquefied refrigerant in
the system always contains dissolved ml
A problém of major concern may- be adequate return of oil
from the evap to the This is frequently ac-
complished by providing for entrainment in the suction gas.
But if the ml’ngera.nt has poor solvent power at the evaporator
and an iscible oil-rich phase separates, this
vxscous, nonvolatile hqmd may mxgmte and collect in pockets

Thus, it is possible for the rate of oil return to be affected and
in some instances, 8 particularly obnoxious condition known
as oildogging may oceur, Evaporator temperatures also may
be affected, particularly in the case of flooded systems, if a
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Fig.- 187 ... Viscosity of ‘Mixture "of ‘80 SUV Naphthené
Base Oil and Refrigerant 138114

separated oil h’yer ﬂmiﬁ on the boiling liquid. The'design of
the system should take into account all these pombxllhes, and

porat ahouldbe‘ igned to p good enti
Ol seps are frequently required in the disch. line to
inimige_oil circulation when refri ol’ poor Jsolvent
powerareemployed

Parmelee® has shown that the viscosity of the oxl, or
rather;the oil-rich solution, in the low side of a system is an
important actor in providing good oil return. The viscosity of
the oils nchhqmdthatnwompamuﬂ;esuchongmwﬂlch&uge
uxtmtsnmngtempemmmomcswaymkmtheeompm-
sor. Two influences scem to be at work. First, gince the tem-
puatuxummcreasmg,thmmltselfwouldbeaxpecfedw
uuseademsemvmomty On the other hand, the increas-
also tends to drive dissolved re£ngemnt out
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ing

of solution, and if the suction pressure remains undmnged
this second inflience would be expected to cause.an increase
in viscosity. Parmelee studied the variation of viscosity-with
temperature and pressure for five oil-refrigerant solutions at
temperatures ranging from —100 F to 70 F. These data are
shown’in Figs. 36 through 40, inclusive. The oil in each case
was 8 150 SUV naphthenic oil and the dissolved refrigerants

were Refri 12; 13, 13B1, 22, and 502. In all cases, the
iy the soluti by / bt 3

REFRIGERANT 081 CONGENTRATION . PERCERT BY weinr

Broken ines reprasunts lSOSWpurufﬂnbu-d;ddlbnsﬂOSUde
SOOSmeMb-mbmaﬂ.slcwrwﬁdln-hwdbywmdanF
hmr&aosw;mummhmuﬂ I
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ing that was also with previous data obtained by
German workers.*>1? According to.Parmelee, the existence of
a viscosity mmumum is szgmﬁmnt,\amee ata pven suction

will bescome most np'.
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