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Table 1 ... Design Fegfu_tze}(gj_jeciproccﬁng Compressors
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, . duction Electnc M 12. terials . s
OpenCompmn.——Dueet e S I :  Motor Insulations and Rub-; T
Drive, V Belt, Chain, Gear, |- ... |- .- | ... .+ ber Materials must be Com-~
by, Electric Motor or En- patible with Refrigerant 22 {. .
ug x | s x and Oil Mixtures.” . T . o
5. % nu&an—Spluh or Foree ooy : NOtc_:erwmenoRastncMna i 3 x |' x N
s ]: x - - + .
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—Ring Plats or Ring or Reed 1. a. Crankcase ted from
7 iquchug and Dischargs anve x x x x Suction Manifolds, Oil Re-
1 . 1 o
a. Suction and Discharge '
b Yjalm iigend Ve x x x x b. ithe = fa™ ). *
niffow—Suction ves |- .. - Mlmfo . :
in Top of Pistan, Suction 4 Spil::m" d X 7 %50 | 250
) g Thru Cylin-:| : -
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Iy Vaé;ru in Head, R . 15, P:sm < n .
- - lumm Cut
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b. Water Jacket Cylindér| .. . - c. Compumon and Qil Con-
Wi Head, or Cyhnder trol Rings “x
" X';:.H%d Head: - i x 18: Connecnt::ag Rod o .
x Re.m
d. Refrigerant Cooled Haods x x4 B Rt e °"bh~ .
9. Cyhn r Head, ! . . Eccentric Sunp ; x
¥ b it Loaded Safety - xox |Yixogex 17. Mountin; s s
Head x sl ox Internal Mount x| x
10. Bearings—Sleeve, Anti-Fric-. I K .. " rslglgmgol\‘;‘i?mnt : . :
tion x . Rigid.ly Mounted on Base -x x
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b Suction strainer. T Inte is called the cleu.ranca id it wil d on the
“¢. Motor (bermetic eompmnr) Sucuon “’ﬁs e S

d. Suction and discharge old
i e. Suction and discharge valv

c. Heatof h within the
3. Mechanical action ol vath as memu m& vnlve

6p!

rm&” Ieabgs past the pwton

5. Oil eirculation, Sineeoﬂuumdmthemkcmofmclpm-
cating eompmn for lubrication of the bearing surinees it is
virtually lo to prevent small quantities lmm passing out
with the dmhargn gns. Actually, soie oil circulation is desirable
because it reduces noise and | uiwnuﬂuparhn t otharwise ac-
cessible. However, excessive il circulation eﬁecu the ‘efficiency

ressure. Only at

until it reaches the suction ﬁ
this point can additional gas be : drawn into
reason, the entire

|.|

pumpmg, . -, L R "

the i commpresmor, o Bemiropis o e '3’
I 'y AN i € i

Ia the, actial -the E deviates from

isentropic compression due mamly bo fAuid and mechanical frie-
tion within the cylinder, The actuil eomipression cycle and work
of eompremxon must be determmed from an mdwator card.

. It would be s dxﬂ'icu!t matier t.o wn.mder aIl of these losses
md:wdunlly They can, , be g ther and
cansidered by category.-Their eﬂect upnn  ideal compressor
performance is measured by the following efficiencies:

Compression Eﬁaerwy considers only. what eccurs wnhm
the cylinder. It is a meagure of the devmtmn of the actual

of heat transfer gurfaces, t.hq 0 .qverall. , and
The. i eva]

Aﬂofthopamnotbepuahedocolt.he
cylmdzr du.nng the eompressmn stroke. Some will i

pocketa in the cylinder, in the
maolpaeebetweenthepmo
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from the
cﬁclency is defined a4 the ratlo of the work leqmred for isen-
tropic compression of the 888 to the work done within the
cylinder (as obtail ‘byan dicat:
Mechanical Eficiency is defined, as :.be mho of t.he work
delivered to the .gas (as obtaj ‘~by) di .
ta the work d d to the shaft, ..
Volumetric Eﬁicmu:y is deﬁned 8 the vulume of fmsh vapor
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enmnng t.he cylmde.r per stmke dmded by the pxston dis-
placement. Volumetric efﬁcleucy based on cle&mnce volume
alone cap be calculated as: - .

_ "e,-1+c(1-~—)
where
q-vulumetnceﬁicuncy .

C"= clearancs, percent. .
Py = absolute pressure at end of compression.

Py = absoluts , pressure_ at. i of
_Experience indicates that the ovemll volumetnc eﬂicmncy
will run 15 to 25 percent lower, dependiag on the
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genérally indesirable becatise it results in continuous liquid
bleed back to the compressor with resulting oil dilution and
foaming and possibly liquid slugging. Unless- all Liquid- is
eviporated in or before it enters the cylinder, it will evaporate
during re-expansion and thereby reduce the capacity. It'also
makes expansion valve control difficult. Where liquid carry-
over is necessary in a ﬁooded evaporator to insure oil return
to the’comp , heat should be used to insure
that dry gas ‘énters‘the cotpressor. Beyond 10 F deg an in-
éréase in superheat hag very Little effect on the eompressor
mpamty and efficiency. Increase in superheat will increade -
the discharge temperature and, in hermetic compressors, the
motor temperature. Less refngem.nhs dissolved in the oil, and
compresion becomes noisier. Tests on sevéral compressors
showedanmcreasemmpwtvofoliw 1.0 percent per 10 F
deg inerease in superheat in the range from 10~50 F deg super-
heat. Power input was reduced approximately 0.5 percent
per 10 F deg superheat. The superheat was measured at the
suction shut-off valve before the gas passed- over the motor.

Heat Re(echon

- The heat rejected by the condenser is the sum of the re-
frigeration effect and the heat equivalent ‘of the power input
to the coropressor. In a hermetic compressor, this heat rejec-
t.um includes the inefficiency of the motor. Compressor heat

jecti futnraare C y for sizing d:

Motor Eﬁiaency, Performance, cnd Sturhng o
Torque

The motor efficiency usually represents a compromise
between cost and size. A motor can generally be made more
efficient the larger it is for a given rating. Accepted efficiencies
range from approximately 80 percent for & 3-hp motor to 92
percent for a 100-hp motor. Uneven loading has a marked
effect.on motor efficiency: It is important that cylinders be
spaced evenly. Also, the more cylinders there are the smaller

ratio, than the theoretical volumetri¢ éfficiency based on
clearance alone.

Brake Horsepower is a function of che power mput to'the
ideal and the and volu-
metric efficiencies of the oomprmr -

.Converting. the ideal power mput pe! pound of -gns- to

Vi d.lsplnoemen& of compressor; cubw feet per-h
Vi = specific volume of gas, cubic feet per poud
& = volumetric efficiency.

€ = compression efficiency.

& = mechanical eﬁ'xcmncy

Ligquid Subeo -xsnot

the
and the increase in capacity resulting from liquid subcoohng
should not be credited to the compressor. coatn

Suchon Gas Superhecn

R

the i Ises become. Greater moments of inertia of moving
parts and higher speeds will reduce the impulse effect. -

Small and evenly spaced impulses are also beneficial imm a
noise and vibration standpoint.

Since many compressors start against load, it is desirable to
estimate starting quue requirements. The f.ollowmg equation
is for. s single cy and negl the friction,
the additional quue required to force discharge gas out of
the .cylinder, and the fact that the tangential force at the
crankpin is not always equal to the normal force at the pxsfnn.

This equation also assumes considerable gas leakage at the
rhsclmrge valves, little or.no leakage, past the piston rings,
mdwﬂlyiddawnaervahvewhmateofstuﬁnghrque

(Py — P1)As

T'E—____ud./d«. »' =t (B)

(P PoAs .
R Rt 5
T = o - @

where, . R
T, =starting torque, pound feet.
P, = discharge pressure, pounda per square inch, absolute. .
P, = suction pressure, pounds per.square inch, nbsoluta B
- A .= area of cylinder, aqummchm. -
& = stroke of compressor, inches. .. :
N3 = motor spéed, revolutions per mxmxte.
. Ni = compressor speed, revolutions permmute. PR
'FqunhonSshowsthatlfpwu:esmthesysfem bal-
anced or almost equal, (Px = Py, the torque’ require: its
are considerably reduced. Thus; by usinga pressuré cifig
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