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Refrigerants.: -

- Safeiy

chmmnsncs of a number of refngem.nts are sum-
manmd in Table 19 with respect to, toxicity and flamma-
bility. In ABA 8 dard B9.1-1864, refri are classified
in three groups, dependmg on the hagard. Group 1 refriger-
axits are d demup:nhemost
hnnrdous The Underwnfen’ Laboratories’ Classification
system is based on acute toxicity tests on guines pigs. The
s,gmﬁca.nee of t.he Underwriters’ Groups is &hown in Table 20.

LEAK: DETEC“ON
_.The detection of leaks in refngemuon equipment is a major
blem for both and service Sev-
e:m.l__ ppe) oflle?kJA tion will be described.

Eledromz Detettor - : :
The elech‘omc de&ector is vndely used in the mnnufnchxm

and bly of t. The tion of the

instrument dépénds on the variation in current flow due k)
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hq\ud..‘.ddmonofadetergentwthewatarwlﬂdecreamﬂm
surface tension and pi gas from clinging to the
side of the object and-will promote t.he formation of a regular
stream of small bubbles. Kerosine or other organic liquids are
sometimes used for the same reason. A solution of soap or de-
tergent can be brushed or poured onto joints or other spots
where leakage is suspected. Leakmg gas will form soap bubblm
wbu:h can be readily deteeted.

Detechon of Ammonia and Sulfur Dnoxude Lecks

Ammonmmubedewc\‘ed bybummg&sulfurc:mdlem the
vicinity ‘of the suspécted leak or by bringing a solution of
hydrochloric acid near the object. 1f ammonid vapor is
present, a white-cloud or emoke of ammonium sulfite or am-
monium chloride will be formed. Ammonia can'also be de-
tected with any indicati paper which changes color in the
presence of a base.’ :

Sulfur dioxide can be detected by the appeurance ofa w)m.e
smoke when aqueous ammonia is brought near the leak. -

The presence of leaks can also be determined by pressurising
or ting and observing the change in pressure or vaciium

ionigation of decomposed refrigerant b two ¢
platinum-électrodes. This instrument can be used o
detect any of the halogenated refrigerants except Refrigerant
14. It is not recommended for use in atmospheres containing
explogive or flammable vapors. Sore other vapors, such as
alechol and carbon mononde, may interfere with' the test:
- The electronic detector is the most sensitive of ‘the varicus
leak detection methods, reportedly"capable of sensing a- len.k

ove.rspenod of time. This is & good practice in checking’en
of a system but is of little help in locaung the

EFFECI’ ON CONSTRUCTION MATERIALS

Metals . ..
The’ hal ted refrigerants -can be used satisiactoﬁly

of :1/100 oz per year of - Refngmnt 12, or app

1 X 10-* cc per second.’ . o
‘A port.sble model is available for use m ﬁeld mhng Of.her

models are ilable’ with an ystem

which corrects for refrigerant vapors that lmght be preseut in

the atmosphere amund the test area. -

Halide Torch . :
"The halide Mrch bas been used for ma.ny ymrsas ‘fast and

under normal conditions with most of the common metals, -
such as steel, cast iron, brass, copper; tm, lead and eluminym:
Under more severe conditions, the various metals will affect,
such pmpema a8 hydmlysm and thermal demmposﬂ:lon in’
¥ of metals.to p thermal
ds is in the follow-

) Inconel < 18-8 stainless steel < mckel

reliable method of d leaks of b
Air i drawn over & copper element heated by & methyl alco-
hot or hyd flame, If hal ted vapors are present,
they will be decomposed and the color of the flame will change
to bluish-green.” Alt.hough not as sensitive;as the electxomc
detector, this method is smmble for most putposes.

Bubble Mel'hod o .
£ ‘The object.to be ust.ed is presumed vn :
to 3

<co per<1340 atcel<&lummum<bmnm<bﬂ.ss<nnc
mnstd.emmpoahon) :

Thm order is* only approximate and exeephom may be-
found for individual eompounds or for special conditions of
use.” The- eﬂ'ect uf mef.a!s on hydmlysm would pmbab!y be
similar,

M. i sine, nnd \ al]oys _moxe
'.ha.n 2 percent mag; ium are not ded for use withi
ds where even trace amounts of water:

used. The ‘objett can be xmmersed in's water baﬂ) and-a. a.ny
leaks détected by obgerving the fofmation'of bubbles i the

maiy  be present
Methyl chloride should never be uwd w:th alummum in’

Tcble 21 .... Swelling of Elastomers In Liquid Refrigeronts at Room Temperature!?
. e
Refrigercnt Linear Swell, Percent
Buna § Butyl Natwral Neoprene Thiokol
No. Nome Buna N (GR-S) {GR1) Rubber GN FA
1 Tnchlommonoﬂuommeum.nn 6 21 41 23 17 2
12 Dichlorodifluo; 2 3 6 8 0 1
13 Monochlomtnﬂuoromeﬂ:m 1 1 0 1 0 0
21 Dichloromonofluoromethans 48 49 24 34 28 28
22 Monochlorodiffuoromethane 26 4 1 8 2 4
30 Methylene Chloride 52 28 23 34 37 59
40 Methyl Chloride 35 20 16 26 2 11
113 Trichiorotrifiuoroethane 1 9 21 17 3 1
114 Dichlorotetrafluoroethane 0 2 2 [ 2 o
600 Butane 1 8 20 16 3 0
i — e — L
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