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expansion valve for passing enough extra liquid refrigerant to
accomphsh the desuperheating of the bypassed hot gas. The
expansion valve bulb should be placed at least 5 ft down-
stream from the point of entrance of the bypass, and prefera-
bly further, to insure good and best control.

Another variation of this figure would be the entrmme of i.he
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pressure drop in the line can only be a small percen percentage

pressure drop across the valve, no mzwhowsmallth:f&. i

For convenience, it may be the same size as the connee
the valve. tomsta
The size of the valve is very unpommt A contro] alye
fact: should be tacted for sizing this valve,

hot gas bypass after the evap ther him the minimum compressor eapacity which must be g:g::
valve bulb, and adding her th stati jon valve refrigerant used, condensing pressure and suction Pressure,

o supply hqund directly to the bypass line for desuperheating . i

purposes (Diagram D of Fig. 49).

It xsalways;;porfant to install the hot gas bypass fax 1 Sections 1 and 2, R REFEREHNCES » E
enough back in the system to maintain sufficient gas vel Gonerl gincering
in suction risers, ete., to insure oil return at any evaporator Mfms:::}on g:;":: (}f”{"" l“gihm‘ Cartier Air Cop.

i ditio; Co.).

loading. .
Diagram C shows the most satisfactory of all hot gas bypass

" arrangements, although not the easiest to apply. Here the

bypass is connected into the low side bet,ween the expansion
valve and the ent to the evap - This b diff-
cult when using multiport distributors.

Solenoid valves should be used before the constant pressure
bypass valve and before the thermal expansion valve used for
liquid injection desuperheating, so that these devnces cannof
function until wanted.

Thesueoﬂhehotgmbypasshncxsummpoﬂant,moethe

of Borg-WarnerCorp May 1, 1955).
. and [nataliation I

'Szlcntzgon B10 (Equs xpmenl Mamml, York Corp—~suhqdm,’

'nstructions, Refrigerant Piping (1.
105-620-1, Westinghouse Electric Corp » Sepwmber 1850),
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CHAPTER 71

REFRIGERANT PIPING SYSTEMS FOR AMMONIA

Piping Requirements; Pipe Joints; Pipe Location; Valves; Oil in A

Piping; Piping Condenser;

Piping; Pipe Coils; Air Blower—Fooded Opemﬁon Float Confrol Sud:on Tmps Vertical Suction, Horizontal

Suction; Pressurized Return; Liquid Ammonia Recirculation $;

; C d Ci Syst Cascade Sy

AMMONIA (Refrigerant 7 17) pmv:des an econmmml
medium for handling the n

hquxd The:efom, the piping, fittings, and valves usually are
1 from these materials.

Tocations where n mfngexs.nt leak will not cause discomfort to
the gas if inhaled in suf
ficient qu;nh'.m and in lmr quantities is irritating to the
nose and throat. In certain pmportums ammonia and
air form an explosive Therefi itis ly im-
portant that the i i t be installed with the
interconnesting piping in such a way that parts of the system
can be isolated for repair of leaks and component overhaul.

The importance of ammonis piping is sometimes overlooked
due to stress on selection of major pieces of equipment and
the fact that the mains represent a relatively small part of the
totat plant investment. Care should be exercised in the sizing
ofmnnssotbathbemlﬂowwasumdand that there will be
1o undiie pena.l'.y either in capacity or horsepower caused by
inadequate piping.

A gmt majority of service tmubles are caused by lack of

during and installation. It is
of extreme importance that the installers should know the
necessity of keeping the system internally clean.

Ammonia is a powerful solvent which readily removes from
the inside of pipes, valves, fittings, etc., any dirt, scale, sand,
aor mojsture which has remained in them during installation.
These foreign substances are soon swept along with the suc-
tion gas to the comp and are a distinct menace to the
bearings, pistons, cylinder walls, valves, and the lubricating
oll. .

Moving parts are {requently scored when a compressor is
run for the first time. Damage starts with minor scratches
which increase progressively until they seriously affect-the
operation of the compressor, or render it unfit for further use.

If the system has been carefully and properly instalied by
exduding any and all foreign matter, the compressor will
operate satisfactorily and give many years of trouble-free
sErvice,

In the fabrication of piping, it is well to provide a means
for blow'mg out the piping before it is placed in service. This
will aid in removal of the residual foreign material.

and liquid piping should be tested to 300 psig
air pressure and suction and low side piping to 150 psig.

PIPING REQUIREMENTS

'I‘he following recommendsations are offered 25 a guide to

n piping. Fre 1y there are codes

or bﬂalordmancm governing ammonia mains; if so, they must
be followed,

Recommended Matericl

b Copper and copper bearing ls are Ay
'Y ammonia and, therefore, are not used in ammonia piping
&ystems. Iron and steel sre suitable for ammonia gas and

tanlad

The suggested pipe weight for ammonia work is as follows:
1. Any line 1 in. andmaller,wbeexmheavybuu welded

steel pipe (Schedule 80).

2. Laquid and discharge y'.hmuthm to be extra
heavy buct welded steel ipe (Sched

3. Buction fines 13{ ugh 2 in., may be full weight butt
weldeduteelpl (Schedule 40,

4. Lines 214 in. andlarger maybefull wexghtsenmlmneel
rnpe (Schedule 40).
Fittings

Couplings, elbows, and tees for threaded pipe should be for
2000 psig design pressure and be constructed of forged steel.
Fittings for welded pipe should match the type of pipe used;
i.e., full weight fittings for full weight pipe and extra heavy
fittings for extra heavy pipe. For welded 1 in. and smaller
pipe, socket-weld fittings should be used.

Flanges used in ammonia piping should be of torgue-and-
groove design. Threaded flanges.up through 134 in. may be
oval 2-bolt type. Four-bolt square flanges should be used for
gizes larger than 134 in. but they are available from 34 in.
‘Threaded flanges should be round in lines above 4 in.

Welding flanges for low side piping may be 150 psig design
pmuremungmdforh:ghsxdemaybeao()pmg

PIPE JOINTS
Joints between lengths of pipe or between pipe and fittings -
should be threaded if the pipe size is 134 in. and smaller.

Sizes of 134 in. and larger should be welded. Sizes smailer
than 1}{ in. may be welded where practicable.

Threaded Joints

For th “jomt.sthe dation is as f

For ammonia piping use fresh smooth litharge and glycenne
mixed to a thin paste. Use a fresh mixture for each joint or
group of joints which are to be assembled simultaneously.
The paste should be applied to the male thread. Enter the
pipe 1% to 2 threads and then apply the paste to the remain-
ing threads before the joint is pulled tight. Do not apply a
paste to'the fitting threads because any excess will be rolled
up shead of the pipe end, and may subsequently break off
and become loose pieces in the system.

When turning a fitting on by band, turn it back and forth
several times to work the paste well into the interstices of
the threads. When the joint has been made tight, wipe off any
excess paste on the inside where possible.

Welded Joints

Pipe should be cut and beveled prior to welding. Backup
rings (chill rings) are recommended to keep slag and metallic
particles from entering the pipe. Welding clamps are used to
align the pipe and obtain a proper gap between pipe endaso s
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