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canuse terials such as bleachi

powduﬂpmparennmtakmﬂedosageshmldbemlm—
lated an the basis of applying not over 1 ppm chlorine to the
water in the system. Bym.rhngwnhalowdosageand
olmervmgf-hemulm, tbequmhtympmgmmvely increase
until control is obtained, without damnge to the system
Sodium pentachlorophenate is effective i concentrations of
about&)ppm.ltunotharmﬁdtothsxysfemxfundmex—
cess, but ltuapolluhnnhamdm the blowdown. .
+ Moet fouling of refri d is due to biological
gmwthmﬂ:ert.hmtowdedeposmon.mdmdesbaqube
applied when an abnormal mcmsemhendpmumlsnowd.
If biological fouling is present, chlorination will give almost
mmedmtemdtamneﬂ:eorpmcmatterwxﬂbedestxoyed.
A more i oi Wtzher’lL in
Chapter 15. . . .

WwOOD DEI"E!IORATION -
Woodiawidelyusedlnooolingtowmbeenuﬁsfewmnwxiﬂs
compare with it in cost or durability. It is less subject to
chemical deterioration than most other materials in the sys-
tem. But it is also attacked by microorganisms ee.usmg decay.
The incidence of wood deterioration is more prevalent in cool-
ing towers operating with an alkaline water. This observation
led to the supposition that the alkali caused a chemical attack
similar to the process used in the manufacture of paper pulp.
Later investigationsi!.?* have shown that wood-destroying
organisms are usually present in the deteriorated wood. Heart
redwood contains natural preservatives that are toxic to these
The toxic ial msolublemtherandthe
solubility i under alkalki . This, i
that a high alkalinity will 1! the leachi mdnmder
the wood, susceptible to deeay” nthe_r than " cause a purely
chemical attack. ©
Thxseonnlusmnrssupportedbythetwtthstmalkﬂme
water does not lead to deterioration when treatéd lumber is

involved. Preservatives are applied” to new lumber by pressure .

treating processes to assure the “retention and pene-
tration of the preservatives. Most commercial preservatives
myalsobeapphedtowethxmber by'hed:ﬁumonpmee:s
which resulis in tentions and’ t The
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FACTORY DEHYDRATING, CHARGING AND TESTING
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ECAUSE of the i ities of a refrigerati

system the proper processing of components and unita
is extremely critical. Not only must close tolerances and fits -
be met, a8 is normal to many manufacturing cydm but ex-

tures must be high enough for the removal of water adsorbed
on the various surfaces.

Obviously, the relative humidity of the air in the oven
must be maintained st low level. Also, the moist air must be
hausted and replaced with dry air, to prevent vapor from

and mechanical segments of the system are processed in such
a manner that they will remain compatible '.hmugh an ex-
tensive warranty period. Improved designs or clever innova-
tions can be completely nullxﬁed by a.mha.u: or careless factary
pmcedum The three p fiar to the
refrigeration industry, nnd ones that play a major role in the
ultimate success or failure of a unit, are dehydration, charging

and testing. Since a complehe demgn must normally specify -

end results required, such as all content, re-
frigerant quantities, and performance, this chapter will con-~
cern itself only with the methods that can be used to secure
a specified result rather than how to establish limits.

DEHYDRATION

mtmgen drawn or blown th

being recondensed on the treated parts when they are removed
from the oven. As soon as the parts have been removed from

- the oven, they must be capped or closed, in order to prevent

moisture from entering them during cooling. This is not
necessary when the parts are directly removed to an area
with low humidity.

The dehydrating method using vactum is primarily used for
systems or parts which can be closed and made leak-tight. The
boﬂingpointofwnwrislowerundukuum,beingonlyﬂl?
at 29 in. of mercury, and 59 F at 29.5 in. Therefore the mois-
huemnbeoonvertedmmvnporandmovedmthemuum

" pump at bly low

If dry air or nitrogen is used l'or dehydmhon, the air or

byt ing totally or pamally sawnmd

‘The danger of i i ' in refri ion sy is
well known. In low p li }!

-dehydration may lead to capillary or e:psnmon vu.lve freeze-

up. Other results of incomplete dehydration are the formation
of sludge in the system, flapper-valve breakage, and hermetic
motor burn-out. Since all these effects, with the exception of
freeze-up, cannot ordinarily be detected during a standard
factory test, it is extmmely important to use a dehydration
techmque which results in a safe moisture level. In Add.\t.mn

The three methods described in the foregoing have certain
disadvantages which will now be discussed. In the first
method (oven heat), time and escape area are critical. If the
system or the parts to be dehydrated are large, it may be diffi-
cult to heat them to the correct temperature, with the result
that either production is limited or a large operating area is
needed. Also, since water vapor must escape by its own
momentum, a complete system will normally have-a small

pening for vapor escape as compared to the volume which

hni an te method of i

eunteutmtheaystemmustbeesmbhshed (SeeTa.ble 1.) The

tent d ds upon many factors, such’
as size of the unit, its application, and the type of mfngenmt
used. Table 1 showa moisture limits specified by séveral manu"
facturers for various systems, with the average limit of 15
ppm for Refrigerant 12, and 25 ppm for Refrigerant 22, When
the cold trap method of moisture determination is used prior
to the addition of oil and refrigerant, the mmstuze limit
varies between 0.01 and 1.0 ce.

Dehydration by Heat, Vacuum, and Dry All'
&VW‘J‘,' “vofj, ly dehydrating
and are available, and the
final choice of the method used depends on the desired mois-

ture level, size, production quantities, tite, and cost.
Hmi,uucmnn,md&vwmusedformouhxmmmovﬂ,
either separately or in different combinations. Heaf is applied
prlacmgtheeqmpmentmmoven.Thametbodmpn—
marily used for the dehydratioi of open parts, such as tubing,
driers, and other componenta. Sufficient time must be allowed
fownvertautbemtarpmntmfovapor,andwmpem

The genersl far this
‘“ﬁ;A_ - ‘!ﬂa M-mwm&gw
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must move through it. Where spring-mounted compressors
are used, the use of ovea heat alone may become prohibitive
duemtheumsmvolvedmbmhngdmcampmurpufsmd
motor windi by radiati The
ofhmdlmgthepartssoonaﬁertheyluvetheovenpmems
an additional hasard which muat be averted.

The use of ber of prob} In nor-
mal shop ambient tempemt\ue, ﬂlebolhngpmntxeq\nma
fairly high um, and th that can be
movedperumthmeatthmpmntmofeoumhmtedbyboth
the size of the pump and the size of the opening and lines
t.hmughwhmhthevmumudnwn.’l‘helmgﬂxofpxpmgre—
quired may also become a limiting factor.

Dry air or ni ng is an effective way of r
mmst\ue,butmzysaamsthhsevenlpa&gesorw\thbhnd
passages, there may not be sufficient flow. As a geperal rule,
the rate of flow should be high enough to avoid complete
mhuahonofthemmoxduwmlmmxemdmgeroldepo&_
tion of moisture in some cooler portion of the equipment. On
theothuh&nd,thexemhtﬂewbegamedbydwuseofavuy
hlghm&eofmﬂow,nnoethenmmmtofwntermmovedper
unit of air will be small. Also, moisture may remain in the’
potmofthemetdduemsurfncevxsmty"rhmmaya]so
happenwbcnthevacuummethndlsuaed.
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