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Noise o

Achxevemmt of an accepta.ble noise e levelisa  basie, xequxre-
ment of good daxgn and application. The criterion for ac-
ceptance of & nmse level must be based on the human ear as
well as instr ion on the particulars nnd
the limits of design criterion for air conditioning can be found
in Chapter 14. The quality of the noise is extremely important

springs can be determined from following formulas:
. 100 . o
= qnr : ®
Jo = 188/D (10)
where K
¢ = transmission, percent. R .
f =1 of the i ) speed or cylinder
impulse}, cycles per minute. - -
fa = natural f of the spring bi
in cpm. FE
D= muc spring defl for wexgi\t of inl:heu.‘
D ordampenmhmnmusedwpment cxwmvg

excursion of the system when going through xesunanee or when
ﬁ ':j:hwr has extremely low nédﬂy and motion has to be
i

Nonmetallic isolators of molded rubber and lynﬂwuc rubber~

like compounds are available. While they possess inheren
are superior in sound xsolatmn, their lpplxmhon
uhmxwdforthefoﬂamngreasons . tickablo, selaction &
2 B

istics are not
not nn exact science.

b. For equivalent ﬂex:bxlty (luw unit stmua) Lhey are bulky. .

- ¢. They are affected by changes in environment, detariorate
under high temperatures, ‘and become ineffective under low

The n.mount of movement. can be

in that those with pure tones or many high peaked discret:
frequencies are particularly annoying. Whenever. possible;
final acceptance should be based on performance in the unit

redueed by sddmg mass to the compressor. This is done by
n{: hing it to a base, chxlhrorprowdmgn

id dation. Where m, the
bly is then resiliently motnted. T!ns racuce is fol-

apphcat.mn, tlns is apecm.lly true of small sized
G noise level wﬂ.l_nesult. ina
sstlsfacwry unit level, al.l other things being equal.- | . .

Sound becomes evident to the senses when ‘a vibrating
member (or structure) causes waves of compression and rarés
faction to propagate through the air, In compressors, .noisg
comes from the by
valves and rubbing surfaces and by response of other membiers
{0 generated frequencies, from the electric motor by genera-
tion and excitation and from the gas becn.use of pu.lm,

windage and turbulence. - . -
A prog to d noise 1 the“"'—o lem then is one of
1. Modification and of the b

entire
lowed when the machines are l.nrge and have s!mlung forces ol
apprecmble magnitude.

3. o 2. By followmg good d.mg:n pnncxples, mmnu.m—
m Om

X! ected isd-
Iatm-s, v:brauons can be mdueed to: u-.eapt.ubfe levela On mnll

units,
are checked for swsy from the

I’u.ndammul and low harm d
e ﬁel t tallati .
must be ruolv:i’ a.s they erop upygefwn wbmuon wtll Be found
well b d and runs

' well at light luada or whr.n md.e;}elt:g:nt of the system. The pn':l;b;'

resu.lt of gas pulsations in the low or high side circuil
of a member can be detected by the eﬂ'e-:'. of clun]r

enc to nduce the driving forces.
of response to the dnvm fomu by
¢ their natural’ fmsuencles do not coincide wi
the runnin, . twice line or the lower har-
monics of This is particularly true of hermetics where no
isolation of the motor w the runnmg gvar and bnusmg 07 (ﬁa
compressor ¢an be o .

3. Internal and emmal molauon wherever possible

4 Muffling of suction and ﬁa :

5 Use of materials that dampen or al baoundenergy

6. Balance of running gear.

For additional information, see Chapcer 14, Sound Control.

componenm m

Vibration

Tl

- Vibrations in compressors - ‘result from’ gns pmure pu]sm‘
and inertia forces associated” with the moving parts. In multi- .
cylinder designs’ (greater

dmn 2 cylinders) the inertia forces
tos great degreé by balancing.
‘be b f‘ d m nnmberof

i8 ‘the most common nethod and the beut
resulu are obtal.ned with epring mounting of tho compressor and
in the case of the welded shell hermetic lpnng mou.nﬁ of uu
crankease, Transmission by this means can be ueed

6 percent. The degree of isol tion dictates the ﬂmbnhty of the m -

tem and bence the motion. To limit moveément during starting,
stopping and shipment spring stability if terms of lateral mﬁneu

ing added mass, or by'd aatus
the stiffness of the member, changing its shape, and/or cha.ngmg
mass will correct it. A word of caution, 8 has fmahy modes

of vibration and many natural frequencies..

Vibrations from gas pulses cannot be readily dmpened out nnd
are more pronounced at. bends in the lines, ﬂm frequency is
to the rotational speed multiplied by the number of ¢ lm
Pulsations are best handl edbyagoodmuﬂler,f.hand munaf
one will do away with the of hi
lines and coils to the compressor. The muffler should be pbwed
8a close to the’ compressor ‘as possible. Within the compressor,
at the tims of design and testing, Jaort size and length; ‘manifold
volumes and internsl line sizes and configuration should be care-
ful.ly selected 80 as w smoothen gas pulaea, reﬂect waves md

of

For sdd:homl mfonmhon, ‘see Chspter 14, Sound Cont.mL

Shock . . . .
In designing for s‘hoek,.thme types of dm@ic lqads are
ized: N At S A
1. Suddenly applied loads of short duration.
2. Buddenly applied loads of long du.rnuom .
- 3. Summedpenoduvarymglaads. o e
Since the forces are prumnly mert.m the basic uppmach is
to maintain low equipment mass and make the strength of the
carrying structure as great ss possible. The degree-to which
this is carried out is s function of the shock loading. . _ -

type-5 hp and less, strustural memberu and lines-

i
i

Compressors

(1) Commercial Units. The major.concern here is to ship units

: or have them operate on commercial carriers without baving them

damage whatsouvcr
’uﬂ” oy des the seve test because of low fol

erest

dg ghock load. Sbockloadausbl h sa 10 ghnve
f,equr_ncles ed t.gh lm ones from 4 to 7 g

m higher forcing fmquencm, ghock

loads to 5 g can be expcc

‘Aireraft service forcmﬁﬂmquencles generally fall i m the mnge

of 20 to 60 cps with shoc v
(2) Military Unils. The reqummenu spelled "out if 'the
speaﬁr,auons and ngmﬂy exceed an; 5 that is expected of the
severe apphuumxs eformxhon nf the a'up—

,r<,_=

pot

t iy sble w rform lta funcuon
e m“ca.lly, as fn.rpeu the compressor is concerned, it must ‘bé
made of eompcnema rij e.nouﬁh to avoid mmhgnmem, or de-
formation during the Therefore, it is unporu.nt to
avoid structures with low natural frequencies, .

PART ll: ROTARY COMPRESSORS o

The term rofary means that compression is performed by a
piston and cylinder arrangement that employs circular-or
rotary motion instead of reclpmcatmg motion. The chamc
lensuc Iorm ot the machine is a duect—dnven positive dis-

i In these performance of
the thermodynamic process may be continuous.or ¢
depending upon the choice of mechanism employed. .

Figs. 5 and 6 show two common types of rotary’ ‘machin 1

the rolling piston’ type (Fig. 5) and the sliding vane type

(Fig. 6). These two machines have many similarities in re-
spect to size, weight, thermodynamn: perlormance, feld”" of
greatest application, range of Btu sizes, durability, noise level,
etc. The principle difference is found in the meclmmnl ,
The rolling piston machine employs a roller on a shaft ha
an eceentric. In t.he vane t.ype macbxne the rotor and shaft are

d by 1 i

one piece, the shaft of
center. with respect o the cyhnder :
. A:well designed rotary lati fme fm

bmtlon and is therefore well suited to high. speed opemtmn
such as direct drive. with two~pole motors. -

. . i PERFORMANCE
The rotary perf h by
high volumet.nc eﬁimency due to the smal.l cleﬂmn_oe voltime

and corresp y low losses in. their
design. Fig. 7 and Table 2 show performance typical of
p now in producti A careful analysis of per-
formance dats discl tential for imp _which
indicates that further pmgress can be expected in the future.
Tmproved ‘techniques and new instruments which bave
become available in the past decade hiis made possible détailed

~ study .and nnxlysa of the performance of- these,small ma-

chines. Table'3 gives & reasonable estimate for the break down
of losses that can be accounted for in machines of known' -per:
formance. The va.lus ‘given do not represent the bBest per-
Inrma.nee thst may be expected Different designs will exbibit_
ding on the factors-involved.
However, in we.ll deai; hi e relative valies.for
most of the small losses would not.be expected to chmge
appreciably. Machines of slg‘mﬁcantly better performanéé
would differ mainly in the major characteristics, such as
motor efficiency, b heat fer' to " the
suction gas, overcormpression, nnd _suction t.hmu.!mg Two-
pole machines usually can be d to v
better coefficient of performance than similar- desngns at 4
Nlespeed (intheorderofﬁt.oSpeme.nt better for the 2-pole
igned for 2-pole speed. Thig is
s bemuse 2-pole machmes exhibit lowér }}:;t tranifer Josees
and benefit from higher. motor efficiencies. Increasing _gpeed
the adverse tendéncy of i increasing friction.and over-com-
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losses.. Therefore, it is i
features. ﬂmt will minimize these losses,
The prevalent use of the high-side crankcase is dué to the
simplicity of the lubrication system and the sum *of such
a désign with regp.rd to oiling problems ard compreasor cool-
ing. Low-p hines differ in respect to the
mhngsystemmthatanodpumpurequuedanda!somt

suction gas is used to obtain compressor cooling~ "
The_preferred arrangement on the Suction side of the ma-
chine if"one- which reduces suction® ‘throttling to a zmmmum
This_condition ‘is more easily attained.if the suction 288 is
bmught -into _the cylinder from.both sides. The suction.en-
trance chamber is made large enough to minimize. t.he possible
eﬁ’ect of surging in the flow of ‘suction gas. Heat transfer to
the suction .ges before actual. -compression begins, accounts
for most_of the volumetric loss on the inlet side of the ma-
chine. Therefore, heat transfef Gufface on"the suction
made small.-The heating ares is reduced most-effeétively i
the important .di i of rotor di .and ipylinder
height are as’oompact a8 posslble This leads bo smaller values
of radius fatio and th to improved pérformanc nnﬂm

exit'gide of the-machine as well. .
Internal lmkxge is contm\]ed thmugh hjdmdynaxmc
ml.mg Tbe ‘major dwgn requuement is precmon ﬁts and
Particular ntion is” given 1o ‘secure
nccumte fits for. t.he blade with the corners where the! cyhuder

to_include design
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