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Acids - — . water, but the’
The use of desi is an accepted durets for 1

of acids and other prod prod ’dun.ng urnouts of ("— ical

hermetie motors. .

Another method involves ﬂushmg of ﬂJe eqmpment with
a suitable solvent.®® Both methods are widely used. The
mechanisms mvolved in the removal of acids by dmwmts
has only
.In order to be efféctive in the cleanup of 8 bnmout desu:

chcanta are uxd mdust.na.l]y for the ndsorphon of nu-
merous chemicals. Hence it is not su.rpnmng that chemical
compounds are adsorbed by desiccants in refrigerating’ sys-’
tems. Acrolein, extensively used in the past as 8 waming
ngentwlthmzthylchlonde madsorbedbysthmgelandnch—
vated ahimina. Methanol is p iy adsorbed over mois

cants'and other parts of the drier must remove: (1) i
acids, hydrofluoric, hydrochloric; (2) orgamc wds due to

ture by these same dwccanm. Refngemnf.s aré adsorbed by’
these d

oxidation’ of oil,” a.ndat.hermnl 1 ition of ‘on e
inisulation; and, (3) other d ducts. Ee Hy

and a nseofthg

the same requxremmts my be mnde, on occasmns, of a hqmd
line drier.
Recent research by-Hoffman® and Mays" shows tbat.

drier may msult. when the refrigerant is first admitted to i,
This nselsnotduetomoxsturemtbe mfnge&n 3
u.lthough it has  been so misinterpreted many_ times. Ol
nddmm _may be adsorbed by silica” gel and activated
ise of small' pore size, the Zeolyw type desic-’

hydrochloncwdmndsorbedbyﬂhcagel It is first adsorbed
and then chemically reacts with acti H and the
Zeolytes. Adsorption by the latter is very Emited.-The action
of hydroflueric acid was not investigated, due to the experi-
mental difficulties involved in handling this acid. Hoffman*

cants do ot adsorb lddmvas or the 6il.
DRlERS

1 device a desice Its

-

Adrieris a

showed that organic acids are adsorbed with no evidence of 8
later chemical reaction. Qils taken from machines in the field
were shown to contain in some instances both organic and in-
argavic acids; in others, only, orgumc acid. Adsorption iso-,
therms were determined for &n' organic acid oonta.mmg oil and’
varigus desiceants. Similar adsorption and chemi rucuon

are mporumt but are not discussed.
here. While the primary purpose is to collect and hold mois-
ture, nevertheless all of the properties inherent to the desic-
cant, automatically acerue to the drier. Since all driers
serve as filters t.hxs becomes: an xmport.a.nt function. Amd

1 bas d greater importance within the last few

isotherms were made for an oil of known organic and i

acid content. This work proves that the acid content of anoil

can be reduced o a low level by means of desiccanta. Very
little h has been devoted to:the problem of what be:.
comesof the water produced by, ths. tion of i wds

lly in ion with the cl of b
Smce acids may ahu be present in 8 machine which has ot .
burned- out, the liquid line drier must function to remove
these acids..In order to prevent moisture from freezing the:

mddeﬂomts.ltmybespwﬂwwﬂusmmmnd-
sorbed by the portion of the desiccant that-has;not reacted:
with the acids. If the acid reaction is excessive, then adsorp-‘
tion of water by the suction line drier may no longer be
possible. | Under’ this | circinistance, . the- walér. inay :paas.
through the compressor and be adsorbed by the iquid line
drier. In view of this uncertainty, the liquid line drier installed
during and nfter t.he cleanup opemuon should be lirger than’
ususl.

Colors

Colors are adsorbed by activated alumina, silica gel and,
to a minor extent, by caleium sulfate. Because of this, leak
detectors which act through an oil soluble dye, lose .their

eﬂiaency in hi qi ',, with dnem ntaining one of
these d The color is 1 oved froin
y oxl-refngemnt mixture and held ﬁnnly by the dmcmnt

Colloids © A N R
There is scant evid that desiceants remove ;colloid:

from refiigerati , but the app e of

samples of silica gel and acnvated alumina taken fmm d.nem

maks this a distinet possibxhty N kY

QOil Delenorahon Products REELN
Oil in 8 xvfngemhng éysicm ’my deterinmte, lpr'v:cducil:xg
which are silica

gel, and calcium sulfate;® this'is due to‘factors that are not
fully understood at the prment “The" adsorption of the sub-
stances mnku'.hedmwan mcapableoitalunguphq\nd

in the liquid line elose to these devices. Hot locations must.
be' avoided. Driers also function on the low side. of the
me!.enng devices, but this has never been the preferred loca~,
tion, certainly not for field opernhons. The oversized drier,
whxchiaumdfort.he' of b ts is installed in the
suction line. At the same time, a larger than usual drier is-
put in the liquid line: Liquid line driers are usually installed.
permanently and are replaced only when they lase their effec
tiveness. Suction line driers are removed when they fail 10.
function, and always after a cleanup has been completed.
The position of the drier on the machine is important. A
hqmdfeedhneshouldenterthednzrmsuchammerssﬁo
if contact b and
When the drier is in 8 vertical position, the liguid inlet should
be at the bottom. If a drier is placed vertically in the suction
line, the feed should be at the top and the exhaust at the
bottom so that the oil can be easily blown through the drier.
Moisture is reduced to a low level by one pass of the liquid
refrigerant through a drier. Since the moisture is usually dis-
tributed throughout the entire refrigerating system, time is
required for the circulating oil-refrigerant mixture to bring it
to the drier. Krause, Guise, nndBenchAm"mmsumdthbmte

of 1 of mot from laborat; t set up to
simulate a xefngemtmg systcm. They showed that consider-
able time is equilibrium in 8

machine. The actual h.me varies with the rate of refrigerant
fiow, internal area of the system, and size of the drier. Brisken®
studied the migration of moisture in a hermetic system while
Pennington® observed the role of the adsarption type desic-
eant in refrigerating units. These studies confirm the opinion
longheldbyihemdusﬁ.ry l.hntremovalofmmstumw-mfe
level of . i of sevem.l hours.*. . ':

valve or eapillary tube, a drier is ordinarily located .

Moisture in Refrigerant Systems

SELECTING A DRIER

Manufacturers of driers normally issue- selection charts
which are generally printed on, or inserted in, the drier con-
tainer. Additional information is contained in their literature.
A selection chart should list the amount of desiccants, the
refrigerants, . refrigerant flow capacity, -filler area,. water

capacity, and & specific recommendation covering the type
and tonnage rating of the machine for which the dner is

designed. .

“All of the- followmg are eonmdered in the de.sxgn md pro-
duction of a drier. Their consideration is a8 must for the
manufacturer and their proper.understanding is’of great
‘value t6 the user. The desiccant is the heart of the drier and
its careful selection therefore iz of paramount importance.
1t properties have been discussed in the section on Desm—
cantsin this chapter.

.The water mpmty of a drier is determmed by ARI Stand—
ard 710.4 It is given in drops of water for Refrigerants 12
and 22, at EPD of 15 and 60 ppm, respectively for the tem-
peratures 75 and 125 F. These reference points are arbitrary.
They were set to prevent confusion arising from determina-
tions made at other points. A separate EPD is required for
each additional refrigerant. It should be noted that the spe-
cific refrigerant, the amount of desiccant, and the effect of

are all idered in the stat t of water ca-

pacity.
. Flow capacity is determined in tons per minute, at two
pounds pressure drop across the drier, by the official pro-
cedures of ASHRAES and ARL* Jones™ developed a method
for determirning flow capacities in which Refrigerant 113 is
used, and the results converted to Refrigerants 12 and 22.
Flow capacity may be quickly reduced when critical quanti-
ties of solid and semi-solid are filtered out by the drier. There

is no way of pred.ll:tmg what this will amount to or when it

may occur. It is obvious that whenever the flow capacity
drops below the i of the hi the drier
should be repl.wed

Filter area is very important since a drier acts as a filter
for the oil-refrigerant mixture in the liquid line, and for
refrigerant gas and oil when installed in the suction line. A
large filter ares is able to filter out more material than is
possible with a small one without cutting down the flow
capacity of the drier to the point where the efficiency of the
machine is seriously reduced. A solid core drier has a larger
filter area than the older conventional loose desiceant type.
However, some of the latter have been modified to substan-
tially increase their filter areas. In addition to quantity
removal of solids and semi-solids, size of particles is important.
Almost any flter arrangement will take out the larger parti-
cles. Nothing has been published concerning the lower Limit of
particle size, but most manufacturers advertise ability to
filter out particles in the low micron range. Obviously all
particles eapable of causing trouble in the system must be
removed. The filter action of a good drier takes care of this.

Acid removal is seldom listed in selection charta. The drier

f should be Ited for information.

TESTING AND RATING

Methods of testing desiccants will be found in Reference 43.
lL;Iet.hod.z; of mhnfg driers will be found in Reference 44. Mini-

um standards for listing of ';, dnersmllbefond
in Standard for Refrigerant Contain poneats, Subje
207 (Underwriters’ IAbonxtonm)
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