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Fig. 7 .... Typical Performance Curves for o Rotary
Compressor

wall meets the front head .face and rear head face. The
hydrodypamic sealing is dependent on clearance, suriace
speed, oil visoudty and surface finish of-the parta. Smoother
ﬁmshandcluse:clenmncelsusedwhenlowvmtyoilm
used, mnstoﬂznmthenm.[!machma.lmgermuhmeshave
greater cl and f d with a higher
viscosity oil If the finish, clmmnee, shgnmmta and oil
viscosity are correctly chosen, internal leakage is reduced to
a trace. There is, however, an unavoidable leakage that is due
to the presence of refrigerant diluted in the oil which flows
from the high pressure side to the suction side of the machine.
Re-expansion losses are small since it is inherently s simple
matter to make the clearance space negligibly small. It is de-
nmble however to purposely introduce a controlled amount

of re-expansion sufficient to retain in the cylinder some of the
oil that is held along the leading edge of the blade. This is done
by means of transfer elots in the throat of the hine. The

chaxxegpswlumn mtotheeabmctsbeetmehlcrmaom
cases the condenser and hxbmg a8 'well, must be’ scrupuouxly
avoided. Second; when }.ugh frequency bands exhibit s lngh
noise level the sound is absorbed éither by enclosing the ma-
chine compartment or msmllmg ‘acoustical‘sound absorbing
materials; a combination is usually employed.

The ﬂow of suction gas is m!ahvely smoot.h and produces so

little noise that a'suction s‘nde ‘muffler is not requ
on the’ dxscharge side can be used eﬂ'echvely pa.rucularly on
larger sxm One of '.he must mportant beneﬁts of admchaxge

Tuble 3.... Bregkdown of Compressof-l.ossesf

Compmm Size (Bwh) (Rated) 975 (R12)" [ 12,500 (R22)}
Speed (rp! ) . .Ol;gi. -, - 3500 -

slota perform the two importaut functions of supplying more

oil to the cylinder wall and of p: "',,a!mgermtbﬂxe
ports. If these fi are bi itabl

values for the radius ratio, overcompression hses are also
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Total Compressor Losses S ,

minimired. For a given value of radius ratio,
is increased as the chaft speed is increased, therefore , sroaller
ndmsmtmmmquuedmﬂmtwo—polemachmaﬂxmmny
be used in the f For Iy it is not neces-
snrytoacceptnsevmpenaltyofh:ghovemumpmonmthe
rotary hine if the ted with
th:srequuementmmmd. R :

Noise ‘ ' -

The ability to achieve an acceptable noise level is an imper-
tant consideration in the design of any small compressor par-
ticularly where it is intended for use on products which go
into the home. Fig. 8 illistrates a convenient method for
analyzing and evaluating s noise eondmon. Thxs chart is
typical for rotary compressors in a numberof respecta. Since

: =100% | =100%
1 :

»

bl

bl ol

e ‘mnwpdmldxmu-dnebdl«dmmdymnndnnpuwdyd
machines which exhibited 'good performance.”
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oCTAVE PASS BANDS IN CVCLES PER SECOND

FOR TYPICAL '1750 RPM COMPRESSOR | '
A=FREE. SPACE; COMPRESSOR ONLY
- {MICROPMONE AT 18 INCHES} -
STANDARD REFRIGERATOR TEST
(sm COMPRESSOR TESTED IN A)

645

Journals and Bearings

Stated bnzﬂyﬂmbmnngmust mpportthemtahngmun—
ber under all conditions over the intended range of use. The
bearing must be completely reliable, © to p dam-
ngedunngrunul,uoublefmdunngavcrylongmcehie,
reqmrenn attention or maintenance of anylnnd,mdexhxb:t
a of wear. For ly, & well designed sleeve bear-
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Fig. 8 ... . Typical Sound Level Analysis of
Rotary Compressof

muﬁlerlsﬂmtlt its the pulsating disch gas stream
from vibrating the eonnectmg bubmg;md the eondmsex A
common cause of noise. is- the: vibration transmitted by these
members to the eabinet sheet metal panels.-In general it:will
be observed -that the noise level- for a-rotary compressor i3
also related to horsepower and to speed. Machines.of suc-
emvely larger hursepowar rating exhibit mcemvely higher
noise levels than of smaller horsep , in the same

design. Incmsmgtbespwd formmplefmmmlespeed

o 2-pole =peed, increases the noise level but not tm:lformly in -

all the fxequmcy bands. In this ease, i increased. noise:level is

ing will meet these requirements.

The chief dmdmugeofthesleevebearmgmthatthm
uﬂmtthnmmmfastmmp!ewayofdwgmngone.Apm—
cedure that relies on past experience and mentsoftbebea.rmg
in another situation, judged to be sufficiently similar, is oot
likely to provide the best design for the application..

- Experience shows that a cast-iron bearing with a hardéried
steel journal possesses superwr qualxtxes. The reason for this
is not )! ! ig verified by
actual test. One possible eq:lmntwn may be that this combi-
nation of materials maintains'a tough film of metallic com-
poundson the bearing and journal surfaces and thereby retard
oil degradation and p: metallic contact

Thegreymsb—uunbennngmustbeahxghmmhtyfuﬂy
pearlitic ponporous casting. It should be ASTM Type A
graphite and contain no ferrite, thhadeamdhudnmmnge
187 to 220 BHN.

Blades

Blades are designed lor maximum relmbxhty Particular
attention is given to the choice of materials and lubrication,
‘The slots are hardened, ground and polished to the best finish
obtainable; above 56 R. and about 3 micro-inch RMS. A cast
iron fully selected for resist to wear seems to-be one
‘of the best blade materials. It lubricates well and haa a
modulus of elasticily that permits adequate load distribution
at the slot edge. One material that performs well is & grey
cast iron, ASTM Type A graphite; fine grain full pearlitic,
ferrite free, and in the hardness range 245-320 BHN. Peak

most in the bi y bands and there is very
lxtt.le cha.nge in'most of tf: low and- mn:lclle lrequency handz ms:hgﬁ:l;mm per inch of cylinder height have been
= FEATURES - From the designers point of view & decigion is first made asg
shuﬂ’s : l' A - tolhenwnbe:ofbhdestobeusedmdthsbhdedunensnon
- required for the blade loading at maximum' conditions. The
“The mqu.uemznta for ﬁj;id:ty in the sha.ft to meet deﬂectmn slots are made long enough to support the blade adequately
allowances that are compatible with mi per: at i blade don. This usually req t.hst the
ﬁlmﬂncknmmthabeu.nng resnltsmashaftwbmhsurpam slot be made as'long as possible. ) g

the strength requirements based on thé othier load and torque.

eonsxdcmtlons An ucept:on to this criteriod may occur when
is used partxcularly in small machines
séems adequate’ so'far as the

itsel is ‘Whema iall-di shaft .

is to be considered, ‘particular attention must be given to
avo)dﬂmngatﬂxenrmamreend Theﬂaxmgo‘lasmall
diameter shaft permits a gyrating motion of the armatire to
develop and permits the attendent forces together with:the
ec«entncpuﬂmtheurppwbmldupexmvelyunlm
encugh rigidity is provided by the shaft.

The selection of the shaft materials and shaft dimensiona is

based on the stiffness required and a’ deflectioni ‘analysis’as
well a5 the hardness and finish requiréments of the journals.
T‘be)oumhmgmundummtdyaspmblemdhnned
or polished to a finish of 5 microinch RMS ‘or better The
hardnees should be 56 R. or harder. .
In &mall machines the cantilever loaded shaft hm beeu used
very siccessfully. In larger siges andfor h:gher head pressure,
E (Ei:oud bumng should secum support u: srda of
e R

The usual number of blades is two although three or more
blades . may-bé used where the analysis of the oomprﬁs)on
cycle shows that disch from the
can begin before over-compmon occurs.

Blade thickness is made sufficent to limit the deﬁev:hon
under load to 0.00005 in. or less per inch of blade length. The
shape of the blade tip must be made to conform to surface of

along the cylinder wall through 360 deg of !
o“.heshdtmnene:ﬁhertoolaxgeamdmsmrwomaﬂ
radius will lubricate properly or seal well: -

Springs or other forms of mechanical linkage to eontm]
blade movement are not used in the sliding vane machire!
Better performsnoe and greater reliability have been achieved
through hydrodynamic control of blade dynamics. The zem:ml
requirement is that the blade tip maintain continuous contact
with the cylinder wall The under. blade hydmdynamlc
pressure is the most important of the séveral forces lch.ng an
the blade against the force of compression tending .to raisé
the tip from the cylinder wall. The underblade pressufe is
cychc due-to the motion of the blade in the slot-and:the
presence of ol behind the: blade. The average underbladé




