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Fg. 31. Cnhcul Solubility of Refrigerant 135] und
- Naphthenic Oil

solub:hty of water in & refrigeration grade 15080V nnphthene
base oil has been estimated to fall-between 50 and 70 parts
per million by weight.® If it is desired to measure and control
the amount of dissolved water below the solubility limit, a
q\mnhuuve test such as the Karl Fischer method must be

ployed.® A moistt ntent of 20 parts per million is
freqnently specified as the maximum permissible in refrigera-
tion oils, but sccording to Divers™ economical considerations
and practical refinery handling practice limit the minimum
moisture content of refrigeration oils to about 30 parts per

million at the present time.
The aolub\hty of water in mmeral oils increases with in-
Unfo; t.he blished literature

solubility
mlahonshxps as specxﬁcally applied to refngemhon oils. How-
ever, Clark’s data® on the solubility of water in transformer

-oil (ﬁg 41) may be used as a general guide. Spot checks on
refrigeration oils have agreed reasonsbly well with points on
Clark's curve.

In refngeramr manufacturing plants, oils can be dried
below the solubility limit by several methods. Blotter pressing
will remove a substantial portion of the dissolved moisture,
provided thn filter papers are carefully dried at an elevated
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Fig-:32... 'I'emperawre-Composmon Diagram Showing
Mudb’lny of Refrigerant-22 with Four Oilsl?
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TEMPERATURE AT WHICH TWO LIQUID PHASES APPEAR F°

WEIGHT PERCENT OIL IN MIXTURE
Redrawn from Reference 19.

Fig. 33... Temperature-Mlsﬂblhh/ Relcmons at law Oil
C afions in 22

temperature just before use and are installed in the frame
while still hot. For minimum moisture content a vacuum dry-
mg Process may | be used. Vacuu.m drymg of the oit pmwd-
an’ added advantage since, air isialso 1 d (see
Chaphzr 47).

=" When refrigeration repair-work is done in the field it is not
alwnys posmb\e {0 protect the oil from access of moisture, and
redrying is impractical. However, when opening of the system
lsneomry this ususlly. exposes other parts of the system
(e.g., motor windings) which also.aré vulnefable to moisture
absorphun Hence it is common pmcuce in repair work'to
install a desiccant-type dryer of a size adequate t.o xedehy~
drate the whole system (see Chapter, 49) N

Solubility of Air i Ol

. Refngemhng syst.ems should noc oonmn excessive mnounts
of air or.other noncondensable gases. The oxygen present in
air reacts quite rmdxlywxuxmland'.hxsmxtselfuavahd
reason for removmg and excluding air. A more compelling
reason, however, is that air, or at least the 70 percent nitrogen
which it contains and which does not react with the oil, con-
stitutes’s ‘noncondensable gxa which, even i its so

as'to cause Do concern oyer' possible oil ondahon, can inter-
feré ‘with the proper performmce of refrigériiting machines.
(See Chapter 47). In some systems the t.olemble volume of
noncondensables is very low, and if, the oil is added after the
sysmm is'evacuated, it must not contain too much dissolved

ur _or, for that matter, wo much of any, other, noncon-.

ble gas. As preceding section, dis-
“solved air is whena pmcasxs nployed
dry the oil.- However, if the deserated oil is xuMquenHy
stored under dry air pressure, it will mbsorb air in proportion
to the pressure. Fig. 42 shows the volame of air under standard

" conditions that can be absorbed (ie., dissolved) in mineral

odovernmngeofprmm'ThedammF:g 42 were de-
uannmedatGSFbutmappbmbleﬂmhother(empem-

oy

Lubricants in Refrigerant Systems
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Fg. 34 ... Critical Solution Tamperufures of Refrigerant

114-Oil Mixtures!

tures_since there is only a minor vanatmn in salubility
between 20 F and 120 F.

Volahhty—Flush und Fire Pomfs R

- Bome indication of volatility may be obtained by determm—
ing the flash and fire pomt.s of the oil which ordinarily are not
particularly important in . refrigerant zym:ns. However,

some refrigerants such as sulfur dioxide, ammonia and met.hyl'

chloride have a high raho of specific heats ¢,/c, and Gonse-

quently have a high adi p p It
has been reported that these refri ts i}
carbonmuon of oxls wn.h low flash. and fire pomf.s when
g in high
Foummg and Anhfoam Agenfs
Excemve‘ ofthe“'““is' desirable in ro-

frigeration syatems Brewer® tias pointed out that an ab-
normal tendency. to foam with refrigerant reduces the effec-
tiveness of the cil in cooling the motor windings and removing
heat from the compressor. Also, too much foaming may cause
too much oil to pass through the pump and enter the low side.
Foammgmapmumodmgsystemmaymsultma‘hrved
lubrication under some cund:hons.
- However, it has also been d that moderate f

1in refrij 'y There is no general agreo-
ment as to what smlm' how it
should be prevented. Some manufacturers add small amounts
of an antifoam agent, such as a silicone fluid, to refrigerator
olls, but others believe that foaming difficulties are more
easily corrected by-equipment design than by the “use of
antifoam ﬁnm available at the present time.?* The use of
crankease heaters to teduce oil foaming ussed
Neubauer® and others.® . has boen diee by

Boundary Lubrication and Film Fon'nahon

An important function of the lubricant in many types of
8ezvice is to prevent wear under conditions of boundeary fric-
hom'l’hebcundaryoondmonmmmmfmtedbyasharpm—
cmsemfnchoneoeﬁicxenusﬁhemlahvespeedofthemovmg

799

140}

8. =%
o °

SEPARATION TEMPERATURE, F
»
Q

o
]

40|

vn:lowr Pncnn‘ oron

.. Cnhcal Solubility of Refngeranr 502 cmd ’

Fig.35..
- Naphthenic O'I‘
ook o 0%
3004 L ALOWE e
- <
150}~
T

1.1 -1

!

!

[

| -
B |
N
1

L
.20

 TEMPERATURE, F

Fig 36 ....Viscosnfy of Refngemn' 12-0 Sdubons
. .at Low-Side - Conditions® _ .

S PO Y AU SO

s e e oty i gy mrsonmb e o et g 2 s e

T e o e e e e T e TR e o

ot 2 R Y ottt ey e Sy

T A

i o iran e

fateis e e T A )




