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876 CHAPTER 57

ings.- They's ‘are available for-the smaller sizés of single-phase
and polyphase motom “up to. appm:uma.tely 7}6 hp Her;

1965 -Guide ‘And:Datd .Book

tion, is almost.'uni lly. used: Auts i trollers_for,
mowxsupeo2hpm5|mﬂuwthoseumdformmmreun-

for p:

For larger motors nm:l for most remotely mounted,

hennet.u: compressor motors of t.he same sizes for
inside the hermetic shell. .
- For lete di ion’ of motor mfercothe
section Motor Centrol at the beginning of this chapter.: -
Present-day - electrical equipment is highly reliable, when
conitrol and -protection devicés are kept clean and- dry:
Silver contacts-are universally. used and may.become black-
ened, ‘but the tainish does:not normally interfere with the
ament—mrrymg mpamty ;iThe" mugh gurface resulting from
arcing is not h
placed only when worn nut. NN
Tbenmlmdmagnehc relaysmbecheckedforhppmg

fi t: ‘shou.ldbere;,

densing units, tors similar to those used on.
central air eondlt.mnem are employed .o T

Motor Protection -

Protection equipment for small smg!e—phase motom isithe
same as that used in’ domestm refrigeration and for room air

. condmoners. Eithér thermal- pmmwm of * the open’ type,

located on’the shell of- the hermeti

or sealed T “installed inside’ the ‘h ti¢ unit are

used. When tised, ovérload relays-are part of: the ‘magnetic

eontmller and are dsually manual reset. Overload re.lays for
i} Jed motors should be quick-trip units.~!*

by inoreasing -the: current through the heater, or-
coil by a resistor connected across the motor terminals :zWhen
the current is increased to nppmnmafely twloe '.he normal
mtang the relay should trip in a few minutes.

For starting relays refer-to séctions Dom-suc Refngem— .

tion and -Room Air Condmonexs

" SMALL COMMERCIAI. REFRIGERATION

. Pract.mal!y all motors used m smn.ll refngeruhon appllcs-
tions are- below 5 hp. Compréssor motors are : :usually her-
metically. sealed. Motor control for self-contained as well as
remote . condensing units depe.nds upon type and size of, the
mta.llanon. R e

Motors . A .
. Siny le-phaae motors _aie ost common. G&pacnhr—stsrt
mductmn—nm mowxs m used up to % hp because of stamng
torque, req i itor-run ‘motors

" Because of t.heu hermetic design, compressor rootors nwd
not, bé' serviced. Fau motors are, aotmsible and’ should ‘bé
oemsroua.lly se.rv:ced m with turer’s
mstructmns oy : . N o

LARGE COMMERCIAL REFRIGERATION

Compressors nbove 5 hp can be driven by, electric mowxs,
internal combustion engines and steam turbines. Thm chapter
deals with motor-drive on!y

Motors . -

~‘Mést compressor motors used in large commemnl lefng-
eration installations are alternating 3-pha.se current or direct-
current motors. Performance curves are given in Table'5. -2

~*When single-phase current is available, spht-phase or ca-
pacitor-start -induction-run ' motors ‘are used for ‘air moving
equipment.>When mngle—phase current ls not svm.l&ble, &
pha.se motors are used LT

are’dsed for larger sizes to 6 hp ‘becaise ;they provide g -
high starting torque a8 wd} full load eﬂicmm:y ‘and power Mofcr Con‘l'ro! nd Profechon D
fnctqr Performance data vv.n ifi Table 4. Motor contml used in L ial refrig
emhon mstallahons is mntml]y the same as that used for .
Motor. bearings must, bemvwed .in\scoon‘lmee with ‘the
M° Control fact: dati Motor encl should
'-,‘-"-'v.| T e M .. . beclenned onally to provide adequate ventilation. On
A oon(.ml qui t, de— . t-current motors, brushes and commutator must. be

sxgned for f.he specm.l requuementa of commercial refngem-

regu.la.rly checked for good electnca.l contact. .
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- PIPE, TUBE,:AND FITTINGS: . = °

Plpe Mafenalx, Types of Plpe, Commercial P;peuDlmamm, Threodmg Praclice, Plpe Fimngs, Hange Fvcmg: and Gaskgls,

* Valves, Welding, Expansion and Flexibility, Hangers and Supports, Apphcvflon

.y .

MPORTANT iderations in the selection and install

tion of pipe and fittings for heating, vmhlnhng, a.nd air -

conditioning are dealt with in this chapm-

PIPE - MATERIALS ;

Use of eurmon resistant materials for pipe, mcludmg
special alloy -steels, copper, and red brass, has increased

-tion of pohshed and etched specimens’ wﬂl rmdxly disclose
different grain structures. |

-Cast-Ferrous Pipe. There aré now nvm]able sevem.l types
of cast-ferraus metal pipe made of a good grade of cast-
iron with or without additions of nickel, chromium, or other
alloy. This pipe i available in sizea from 1% in. to 6 in., and
mstnndardlengt.hsol’SorGft, wxf.hexterna.landmtema.l

considerably ‘during the past few years. The following: brief
discussion indicates the variety of ‘pipe materials and the
types of pipe available.

WraugM-Sled Ptpe Because of italower wst, '.ba gmt '
bulk of wrought. pipe used for heating and ventilating work .

atﬂwpxeseutnmeuofwmughtsteel The material used
for steel pipé'is‘a mild steel made by the acid-bessemer, the
open-hearth, ~0r the electric-furnace process. Ordipary

wrought-steel pipe is made either by shaping sheets of metal -

closely app .those of - extra strang
‘wmugbt pipe. Cast-ferrous pipe m.ay be obtained coupled,
beveled for welding, or with ends plain or grooved for the

‘several types of couplinga. It is easily cut asd ‘threaded as
well as welded. Thefact that it is readlly welded enables the

manufacturers to supply the pxpe in any lmgths prnctwnble
for handling.
., Alloy Melal Pipe. Both iron and steel pipe are avmlable

in the alloy class. In the case of iron pipe, when copper and

lybd are: added the matem.llsknownnsaﬂoy

into cylindrical form and welding the edges together, or. by

forming or drawing from a solid blllet 'l'he forme: is known '

88 twelded pipe, the latier as seamless pi]
Many types-of welded pipe are avmhble,,nltbough the
smaller sizes most frequently used in hashng and -ventilating

work: are made-by. the lap-weld, resistance-weld, or butt- '

weld process. While the lap-weld and resistance-weld proo-

emses -produce 8 better weld than the butt type, l.spwe.ld u.\d .

wwghWonplpe

By common custom, s'eellseonsxderedwbemalluy when
the maximum range of alloying elements -exceed certain
hmn.s,suchaslﬁ&pementman@nese OGOmhcon,orOGO
copper. Also, asteelmanslloylfmyolthefoﬂowmgele-
ments are spem.ﬁed minimal quantities or within limits:
Al B, Or(upto399) Co, Cb, Mo,Nl,Ti,W V, Zr, or any
other el t added- to obuun a certain nlloymg effect.

resistance-weld pipe are seldom f
plpemxal&thnanSmmlplpembeoanedmthe
nnaﬂslmatasomewhath:ghereost,md listed as pres-
m.retubmgbe}ome. -

Seamless steel pipe is ir.equenﬂy used for: I:uéh-pxesmre :

waork or where pipe is desired for close coiling, cold bending,

or other severe forming operations, Its advantages are’its .
greatershmgthwhxcbpa’mlmuseofathmnerwallmd in -

the small: sizes, its freedom from the i dency of
welded pipe to split at the weld when bent.

Wrcugu-lmn Pipe. Wroug,htfuon pipe_may be’ identified

by the spiral-line marked into each length, either knurled
into the metal or painted on it in red or other bright color.

Lharexshtﬂedxﬁemneemthenppeamoeof»

Otherwise, e
wmugbt-mmdsteelpzpe“ Jthough-
m:nqms‘h‘h\yhr this chapter [s nesigned mrcm‘ne-

Small quanum of certain elements are present in alloy
steels, are considered as incidental, snd may. be present
up to the following maximum amounts: copper—0.35 percent,
nicke}—0.25 percent, chromium—0.20 percent, a.ud molyb-
denum—0.06 percent. . \

Ce ially, stee! is I ot 1 ng
exceeds 3.99 pemant, regardless of the mcluswn of other al-
loying elements.. With tubing, an alloy becomes stainless
when it contains & minimum of 10.5 percent chromium.

Tbeauaymdsmnlmawdsueusedxlorhxghtempem—
ture. piping and for highly corrosive fluids and gases.

Copper Pipe and Fittings. meg to inherent resistance to
common, copper and:red brass pipe have always been used
in heating, ventilating, refrigeration, and water supply mst.nl—
lations, but the cost of standard dimensios for threaded con-
nections has been bigh. The introduction of ﬁthnga.whmh
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