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through the system before returning, at the risk of machine
failure. Normally, bowever, the system should be designed,
using pump down control or crankease heaters, so that hquid
ab;o tion in the .ﬂ is kept to a mini

. In systems using flooded evaporalors, where refrigerant
bleed-off s nmmi&for oil removal from the evaporalor. Qil
separators used on these systems remove a substaatial portion
of the oil in the bot gas dischArFe line, and this makes it ible
to operate with much lesa bl eed-off from the Bood cooler
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case. It will allow it to be bled slowly into the suction ling
where it can be taken care of in the normal manner Simily,
to oil returning from the system. !

The hazard of draini d refrig into thy
crankease can also be minimized by insulating the off
amwra.ndinstamngitnheadofahotgmluopwcheﬁw?'
',hntj there will be & trap between it and any evapo,.ﬁ:

q

than would otherwise be necessary to keeF the oil

stalled above. Insulating the oil

" down in the cooler. For widely v: g loads, or low tem,
ture applications, they appesr to useful. For steady loads
at air conditioning level they are seldom used. °
3. In direct expanszion syslems using coils or tube bundles that
require bollom feed jor good liquid distribution and where re-
Fi 1 eszential from the top of the evaporalor for
proper_oil removal. 1n the same manner as in the reced‘il:ﬁpam-
ﬂnph, the use of an oil separator here 'iﬂ['éu%@t&n ially “cut
wn on the t of slop-over y from the evap
in order to return oil. . . . RS
4. In low temperatyre systems. 1t is ndvmu.geoua to have as
little oil as possible going through the low side, especially in
Refrigerant 13 systems where the oil is not miscible with the
refrigerant.

Potential problems. In applying oil separators in refrigera~
tion systems there are certain potential hazards which must
be fully recognized and properly dealt with. -

1. The main hazard to guard agsinst in the use of oil sepa-:
rators is their tendency to condense out liquid refrigerant during
compressor off cycles and on compressor start-up, This is
true if the cond isin a warm ion, such as an evapo;
tive condenser and receiver on a roof,

During the off cycle, the oil separator cools down and acta as
8 condenser for liquj:{ refrigerant that evaporates in. warmer
Eart:u of the system. Thus, a ecool oil separator will act-as a_

quid condenser during off cisl:.s, and also upon compressor
p until the separator has warmed up, and will auto-

ically drain this ! d liquid ‘into the compressor
crankcase. On start-up, then, there is excessive boiling in the
crankease because of the presence of a large amount of liquid
refrigerant. This will result in poor lubrication and wear on the_
compressor, and may even end up in oompletel{mc!ming the
oil out of the crankcase as a result of this violent boiling action.
‘Then, if not protected by an oil safety switch, compressor
failure may result. .

2. Oil separators are not 100 percent efficient and therefare,
it is still necessary to design the complete system for il return
to the compressor. -

3. The float valve is a mechanical device which may stick
open or closed. If it sticks open, hot gas will be continuously
bypassed to the compressor cfankcajse and this will cause the

p perate at an ture and
course, reduce capacity. If the valve sticks closed, ‘then, of
course, no oil is returned to the compressor,

Precgutions. Where oil separators are used, it is recom-
mended that precautions be taken to prevent draining con-
densed refrigerant into the crankease. To minimize this possi-
bility, the drain connection from the oil separator can be
connected into the suction line entering the In

it warm for a longer period after shutdown of the comp::ﬁ'
and cuis down on the amount of condensation in the &h:lli
during shutdown, unless it is for a prolonged period, One
manufacturer returns oil from an oil separator through ap o
reservoir which is heated, boiling off the refrigerant intp the
suction line, i o

Surge Drums or Accumulators

The above rames are alternately used to describe the same
piece of equipment.

A surge drum is required on the suction side of almost 8
flooded evaporators to prevent liquid slop-over to the com
pressor. The exceptions are shell-and-tube coolers and similay
shell-type evaporators which provide ample surge space above
the liquid level, or contain eliminators for the separation of

gas and liquid. A horizontal surge drum is sometimes useq

where head room is limited.

Figa. 34 and 35 illustrate appli
surge drum.

The drum may be designed with baffles or eliminators to

using a hori: §

sepamate liquid from the suction gas refurning from the top .

of the shell to the compressor. More often there is simply
allowed sufficient separation space above the liquid level
for this purpose. Such a design is usually of the vertical type
with a separation height above the liquid level of from 24 to
30 in. and with the shell diameter sized to keep the suction
gas velocity at a value low enough to allow the liquid droplets
to te and not be entrained with the. returning suction
gas off the top of the shell. .

Since these vessels are also oil traps it is necessary to pro-
vide oil bleed arrangements (Figs. 34 and 35), to keep a mini-
mum oil concentration in the surge drum and flooded evap-
orator, and continuously return oi! to the compressor.

Compressor Flood-Back Protection

In most air diti and refri y itis
possible to coutrol the refrigerant feed so that liquid refrig-
erant does not return to the compressor during operation.

Some systems, by reason of poor expansion valve opers-
tion, sudden changes in loading, etc., periodically return
liquid refrigerant to the compressor, although not in sufficient

ities to do real d

this way, any liquid refrigerant returning from the separator
would go into the suction manifold rather than directly into
the crankcase. This drain line should be equipped with the
following: shut-off, hand throttling, and solenoid valves, and
sight glass. The throttling valve should be adjusted so that
the flow through this line i8 very small, in-fact only a little
greater than would be normally expected for the return of oil
through the suction line. The use of the sight glass will help in
adjusting this flow. The solenoid valve should be wired so
that it i8 open only when the compressor is running; closed
when the compressor is off. }

The above arrangement will prevent liquid draining down

starts up with liquid refrigerant in the oil separator, it will
also prevent this liquid from dumping directly into the crank-

into the compressor during an off cycle. When the compressor

There are certain systems, however, which by their very
design will periodically flood the compressor with excessive
amounts of liquid refrigerant. Principally, these are systems
in which there is a periodic reversal of the refrigerant cycle to
(a) provide hot gas defrosting of an evaporator, (b) furnish
heat for release purposes in ice-making apparatus, or (9)
change from cooling to heating cycle, or vice versa, in hest
pump systems.

These systems are almost identical in operation and effect
on the compressor. Consider an air souree heat pump for 8
typical analysis of what happens. The flood-back occurs when
reversing the cycle, in either direction. Duting the cooling
cycle the outdoor coils act as condensers and have warm
liquid continually draining from them. Also the lines to whick
the thermal expansion valve bulbs are strapped are now ot

fsies and are hot. When the cycle reverses to a heating
e outdoor coils change from condensers to evaporators.
aid that has been draining from them, during the con-
4&5\!18 ¢ycle, is now dumped into the suction line. Of even
ater significance, the thermal expansion valves also open
18 the result of théir bulbs being on warmlm@ (those
G were previously hot gas lines). These valves will there-
flood through until control is re-established at Lhe bulbs
tal of these two effects constitutes a substantisl liquid
wd—buk through the suction line. -
., When there is 00 way to control the hazard-of periodic
back of substantial proportions through the suction
fisé, it is pecessary to take measures to protect the compressor
‘ it. Otherwise compressor life will be materially

4The most satisfactory method appears to be a trap arrange-
(gent that catches the liquid fiood-back and may do one of the
following: (1) meter it slowly into the suction line when it is
deaned up with a liquid-suction heat interchanger, (2) evapo-
ssteithe liguid 100 percent -in the trap itself and auto-
- matieally return oil to the suction ling; or (3) return it to the
sécciver or one of the evaporators: (The latter is used in am-
mania systems only becauss of the no-oil-return feature.)
~Fig. 39-illustrates an arrangement which mll‘handle mod-
ente liquid flood-backs, getting rid of the liquid by & com-
bination of boiling off in the exchanger plus & limited bleed-off
into the suction lLine, This device, however, would not have
ient trapping volume for most heat pump jobs or hot gas
defrost systems employing } of the refri t cycle.
For heavier periodic flood-backs a larger volume i3 re-
qnindint.hemp,Themangementshowninﬁg.uhasl?een
employed successfully in reverse cycle type heat pump ;qbe
téing Refrigeranta 12 and 500. It consista of & suction line
sceumulator with sufficient volume to hold the maximum
expected . flood-back and of large enough. diameter to effect
liquid separation from the suction gas. 'Ijhe _tmgped liquid is
dowly bled off through a controlled drain line into the suc-
tion line, where it is boiled off in a liquid-suction heat inter-
changer, between cycle reversals. .
A proprietary device is available for preventing liquid stugs
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from returning to the compressor. Liquid returning in the
suction line is trapped out in the upper part of the shell, while
the gas returns to the compressor through the outlet connee-
tion at the top. The liquid, together with any oil that is
mixed with it, falls by gravity through the inner tube of -the
heat exchanger section below the separator plate. This inner
tube is orificed and sized 5o the refrigerant passing through
it will be 100 percent vaporized before returning to the suc-
tion line. The design also requires that the
velocity through this heat exch tube be
high to entrain oil and return it to the suction line. Warm
liquid from the condenser is routed through the lowgr. part of
the shell to provide the source of heat for vaporizing any
liquid in the heat exchanger tube.

3

The effect of moisture in refrigeration sy is di
in Chapters 59 and 61 of the 1961 Gume Axp Data Book.

The use of & permanent refrigerant drier is recommended
on most systems using Refrigerants 12, 22, and 500. It isa
must on all low perat: including those using
Refrigerant. 13.

The degision of whether or not to use a permanent drier on
the higher temperature systems is one of judgment. In t!'{e
case of pack type air diti and water chillers it
may not be necessary if proper dehydration techniques have
been foliowed at the factory, no refrigerant connections are
broken in the field, and any refrigerant added is ata sufficiently
low moisture content. If there is any doubt that the system
is initially free of moisture, or that the system can be main-
tained dry in operation, then a drier is indicated for protec-
tion of the and to p t freesing st the liquid
feed device. .

In the case of hermetic compressors there is an additional
reason for keeping moisture out of the system. The motor
windings are exposed to the refrigerant gaa and excesaive

isture can cause breakd of the motor winding insula-
tion possibly resulting both in burn-out of the motor and the
Jistribution of the products of d ition throughout the
refrigeration system, i

A full flow drier is usuaily recommended in hermetic com-
pressor systems to keep the gystem dry and to prevent the
products of decomposition from getting into the evaporator
in the event of & motor hurn-out. .

Side outlet, driers are preferred since the drying element can
be replaced without breaking any refrigerant connections.
The drier is usually located in the liquid line near the lquid
receiver. It may be mounted horizontally or vertically with
the flange at the bottom, but-should never be mounted ver-
tically with the flange on top since any loose material would
then fall into the line when the drying element is removed.

A three-valve bypass is usually used as shown in Fig. 42 to
provide a means for isolating the drier for servicing and to
allow only partial refrigerant flow through the drier, in many
cases using open type p. , to reduce p drop
and allow smaller drier selection in those cases. In systems
using hermetic compressors, it is preferable to have all-re-
frigerant going through the drier at all times for the reasons
given previously.

The refrigerant charging connection should be located be-
tween the receiver oudlet valve and the liquid lice drier so
that all refrigerant added to the system will pass through the
drier. E

Reliable moisture indicators are now on the market for in-
stallation in refrigerant liquid lines. These devices will in-

refrigerant gas -
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