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774 CHAPTER 48

Driers and Moisture Indicators

The characteristics of refrigeration driers are discussed in
Chapter 49. However, it is in order here to point out that aside
from care in the ture of the equi t, the use of re-
{rigerant driers is the main method used to combat the eﬂec?a
of contaminants in a refrigerant system.

In the past the refrigeration serviceman had no way of
knowing whether the system was dry enough. Even after
chanpng‘hedmr,thammsturelevelmlghteﬁllbesuﬂi-
ciently high to cause eormswn This pmblem has been simpli-
fied with the introd of moisture t: tors. These devices
utilize a moisture sensitive paper which changes color ac-
cording to the moist: tent of the refri ** By using
this device the moisture level in the system can be easily
checked. The color change in the moisture indicator normally
takes place at a moisture level that is low enough to be con-
lndered s&fe Manufacturers’ instructions should be followed

in addition to the moi
the color change point is also affected by the hqmd line
temperature and the particular refrigerant used .
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CHAPTER 49

MOISTURE N REFRIGERANT SYSTEMS

Ads "

s;” Moisture

; D
Dners, Seledmg A’ Dner, Te.mng und Raﬁng

 and Chemical Reactions of Desiccants;

HE AMOUNT of moistureina reingeri.nt system I;Il!st be
kept below an allownble maximum in order.to provide

ture be

eref ms perati tluemoxs-

“from
facture and

am:l that

4. Co h
- 6. Chppexul.l) damgnge to msuh.han or oﬂxer system mntauh
~ Icé - separates from fluorinated hydrocarbons;. methyl
thloride, methylene chloridé; butane, “and isobutane: when-
ever the amount of moisture is sufficiently great and the- tem-
penture of the' refrigerant low enough The low refrigerant

guard ngamst entry of mmshue into the systern dunng instal-
Furth

lation or service

any ture which

enters the refngemnt system should be xemoved as rapidly as
pmuc&ble i

of:

SOURCES OF: MOlSTURE
Moxst.u.re may. be pment ins re[nganmt system u ruult

1. F&ulty drymg of eqmpmen'. at Iactary and -in lervwe

opc.nhns

ﬁe!d
3 Low-side leaks, resulty

discuseed in Chapter 47. .~ ¢ ° co-

meet specifications, ;nd properly handled after reeex

will
Vthesourceshstedm temsZ 3and 4, ‘The subject of
in A

1.

m!.ha

in mtnnea of mm.sﬂuv-hden a.lr
of wpwpeoo! condenser.

during' "orservlw

The dryihg of equip

" Proper installati a.ndsem

refrigerants is di

the
moisture eontent genemlly will bié low enough ‘to avoxd dnﬁi—
culty. Gils 0 'be uséd for- low-tempemtum systems may be

f“rmer ‘Aehvd: - J - s& '.hﬁ 1
lnxu]ahon and Motor Bumouf.s in Chap(er 48,

Bys'em
mlt in ons or all of the followmg undesirable effects:..

tion of ice in rators, PR

‘on Hermetic- Motor

EFFECI’SS_OF MOISTURE-
-The in 8.refri

may res

1 meg expa.ns:onva.lvuorcaptlla.rymbes orl’

2, Cortosion of metalatol’ormduds&
3. I"lnppavnl failure.

mmﬂw‘yf«&mawqml.u,m
778

-is present,’ t6 form

causa formstwn of ice m expansion valves,
capillary tubes, and evap " In I units 8
plugged expansion valve or eapillary tube mny result due to
the separation of wax from oﬂ~mfngemnt m:xmres 3 The pres-
ence of wax may be de by g the é
valve with a small Y oicarbon“ hioride, and evapo-
rating the solution so obtaired. The p of white wax or
an extremely viscous dil-wax mixture proves that wax is thé
eause of ‘trouble’ although- this does not rule ‘out-moisture:
The wax separation characteristics (see section on Floc Tests
in Chapter 50) of tha oil should be debelmmed 1 and |.f the ne
not satisfactory, another oil should be used. X
The sepamtmn of water as ice is-related - ho t.he solubxhty
of water in a refrigerant. The solubility of water varies with
the different refrigerants mentiotied and is great enough in
ammonia, carbon'dioxide, -and sulfur dioxide 0" that freenng
does not oceur. The! gres!er the solubility of water in 8 res
frigerant, the less likely is it that ice will separate. The curves
of Fig. 1 show the solubility of water in certain h&logenated
hydrocarbons.? No dnta are Avm!ablc for butane a.ud Jisof
butane, B
Studies™* hnve shown tlmt iron, alummu.m and -copper
corrode qmclgly in _the presence of liquid wafzr and fluoro-
carbon refr Water di d in-these refrig
corrodes slowly éven.when ils’ conce.ntmtxons approach the
mdmdual saturation® pomis Co
“The mechanizm of corrosion, which results in '.he formxhon
of metallic salts (sludges) has been studied.* Water reacts with
sulfur ‘dioxide, methyl chloride and Refrigerants 11,7 12,
21, 22, 113, and 114 (hydmlyms") whe.u mﬂicxentmmst\m
\e ric, and’ hydrofiugrih
acids. These acids reaet with'i u-on, copper; and alumiriery to
form metallic salta: (sludges) of well defined- componhun
Hydmlym aceounts for'only.a little acid. The gréater. portion
is derived from direct achon of the refrigerant and oil nt
higher than normal 74 By ch
analysis® of these salts, it is possible to demonstrato their




