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1 A Conpressor Structure for a Refrigeration System
FI ELD OF I NVENTION 5 The present invention broadly
relates to a conpressor structure for a
refrigeration system to a conmponent for a conpressor
structure for a refrigeratipn system and to a
nmet hod of fabricating a conpressor structure for a
refrigeration system 10 BACKGROUND Gas conpr essi on
refrigeration has en_.an he nost. w, del y
used A Pmarbaon STaulie fBra ReTiastation sySHm
| arge public buildings, private residences, hotels,
hospital s, theatres, restaurants and autonobiles etc.
FIEUDROFANVENTPDRSSIi on 15 refrigerati on system uses a
circulating refrigerant as a nedi um which absorbs
and renoves heat froma | ocation or space to be
coolted aaskns ub\ss@mmenbdoydlgli sdatpat s at hemplesasdr structure for a

refift e‘?g‘cme r%%tem tE)yEP orgee}\% -fgro_n‘pr %%?ei,s%nr é#uct:t%rg i’?fr a reﬁ“igeratlon

enser,

SyS&(‘p,amd & a\ﬂabthed (czil fabﬂmhg ajctampmsscbrt $taicmalevfeb a refrgieration
y evaporator. The conpressor sucks | owtenperature

and | ow pressure saturated gas fromthe evaporator

and conpresses the gas to high-pressure, resulting in
BABKk@IKSUNBENPEr ature as well. To inprove the

volunetric and energetic efficiencies of the

conpressor, which is to draw | arger volune of the gas

W (U dlodinG@EREPTEMbortiSh HIsCodh SAIRERTS RN nfdke bidel) lused

is desired to thermally insulate the drawn

‘methggferdripersatndt airgarditioningphigraepuligrhulldiggs  private residences,

hotSl® AsPRSIQ! théQtréé" absthhi@intsOdnd a0RATOBIIL Btcdabhd §REdMression
egvapor ator can er V0| une whén its

ed in |ar
reff@@??ﬂsﬁawat@@ V%e%ﬁ{?cq 9 refigeAntas ‘%ﬁ%ﬁéﬁ?gorbs and

remabéﬁ]@eéth:ean‘sawcja@@n bi eiacetb @ée;o@warmmjbgeqa’e@my ARkipdes the
fler, a cylinder head, and sone pipelines, etc.

heaﬁﬂggﬁ@eﬁ conmonly adopted reci procating conpressor
for a refrigeration system the nuffler is usually

A typical gas-compression system has four components: a compressor, a
condenser, an expansion vaive (also called a throttle valve), and an evaporator.
The compressor sucks low-temperature and low-pressure saturated gas from the
evaporator .and compresses the gas to high-pressure, resulting in higher
temperature as well. To improve the volumetric and energetic efficiencies of the
compressor, which is to draw larger volume of the gas within a compressor’s single
compression cycle, it is desired to thermally insulate the drawn low-temperature gas
from hotter parts of the compressor so that the low-temperature gas from the

evaporator can be pumped in larger volume when its temperature is kept low.

There are many components along the suction line. These components
include a muffler, a cylinder head, and some pipelines, etc. Inside a commonly
adopted reciprocating compressor for a refrigeration system, the muffler is usually
provided inside the compressor shell at a gas suction side for conducting the

received gas to a suction valve of the compressor. The muffler also dampens
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provi ded inside the conpressor shell at a gas suction

side for conducting the received gas to a suction
“valve of the conpressor. The muffler also danpens 2

acoustic vibration of the conpresser .and thermally

insul ates the received | ow tenperature gas from

ot her hotter parts of the conpressor. However, it is

difficult to prevent heat exchange between t he

acoustior vibraien aafuihe canpressanandtthermaiotinweratpartte grcained low-
‘ temﬁé?’%?§§§§’fror9%‘?@éﬁ1%tt%p§arfg GWFe B@Spiessdt €sent in  the

conpreSsor within a narrow space and short di stances
fromthe hotter parts of the conpressor. Mny

at H@\W@@& nﬁ"’sV&foSﬂb ﬁ@d@nttﬁéat %h@)i@e b@tﬁfe@ﬁ'thé Réwepefdiure

for the nuf For exanmpl e, flers are
gas pad l?ﬁ'?f&tflﬂﬁéa P?F%ﬁf W&t@?ﬂ‘%’?%s%fbelc?a%et 'i'?@rqfﬁ‘f"” gas is present in

&Qﬁﬁéﬁdr\ﬂnﬂﬁn a i SSadeCfidShddl diftbasds f6m tRe®enéd yarts of
there are al so sone structural approaches to inprove

the?ﬂmﬁﬁﬁﬁoﬁ nsul ati on of the nmuffler. One suction
muffler suggested in W02/ 101239A1 has designed two
ers for refri

15 t
coW%ﬁﬁ %ﬁgr'p(ﬁg quﬁrgqegg made pAMpro et erﬂ'gz?{nisgﬁ grp for tl?jle muffler.
For &tansple avofiistd arechandfactudd frére rmiérﬁélse of lomhihehnall qoadudtivity,

recejves | qwte S S
suchf & Baf oo sy et i @ars Al dlfa SRR Bpf2AtHes to
improwd fieemal inditationsafthe twfflerpr ovi des addi ti onal t her nal
insulation to the received | owtenperature gas in
the first acoustic chanber because heat flow fromthe
ex®ae i suctihasmudlesr ssggestds in OYANE103232A01 shasf depigned two

acousfi& eﬂgngér%lfért He?rléélpm dothrhGa&tioh ti'ﬁas cké)}ﬁ"rﬁ SHige rlﬁ‘&)’éft%ular

rst acousti c chanb However ,

afi r&% a@spesticothamier o€ iesmules huigle ﬂgect'«ydﬁﬁlv%koystem@ratwe gas

outsb@ttﬁé BShpRkEHC ‘sl%ﬁrdﬁfndé@ By BLbbfd adifdtic BRARBSEST thd Ruffler.
ler's size which also adversely affects the

This ﬁﬁﬁqﬂ@:@rﬁmdﬁ@ aggiyengirthenmnal ingHiatien to tgrerRIYSrblow - temperature

gas t'hkécﬂré’créﬂouﬁcf eRdhberanetalied ihabi fidv Yroff thehexténdrfHaerto cross
conmprom sed. 25 A n ists to

SRS i SR ooy T fesnh Sy Ksnierperature gas

inside the first acoustic chamber. However, the de5|gn of two acoustic chambers
complicates the internal structure of the muffler and increases the muffler’s size
which also adversely affects the manufacturing cost of the muffler. Furthermore, the

structural strength and reliability of the muffler may be compromised.

A need therefore exists to provide structure for a refrigeration system that

seeks to address at least one of the above problems.



seeks to address at | east one of the above probl ens.
3 SUWARY According to a first aspect of the present
invention, there is provided a conpressor structure
for a refrigeration system the conpressor structure
conprising: a conpression3cylinder; a suction
muffler; a suction line |eading gas to be conpressed
fromthe suction nuffler towards the cylinder; and a
sUMMARYarge |ine |eading the conpressed gas away from
the cylinder; wherein a thermal barrier layer is
coated on a surface of the suction nmuffler. The )
t hexdzalditeata iaefirst agpect nefythbeprdseioiseehtion, dierexs erpdded a

surface of the ¢ 0 t e o} i er
A
a coaippsEsRnt cylifider;t hesumion bawfflesr al aydionntiye derring gasyto be

coat | formed on t r he .t her hSfae i
configrspd Ny B P AN RRFRy R JGARE, 2Ry PUchfifoe ne
leadifi tHehmimpabdsedigas uvatyi frign ihet eylindér; whereoathersal bardeplayer
. more of a gro consi st i of a ceramc material,

IS c%@tﬂ?oﬁra(ﬁugﬁﬁe %Eﬁ@@?ﬂ?%@%ﬂ ng may be formed on an
internal surface of a suction plenum a discharge

pl egy [ i LBSST o SR ExterfBEsiRRE P the

na?ﬂk?gh?rgr}arlrggﬁ%ﬁ]agér @)Q(fg?%l!ﬁp Surface o?r t hse suction
compehehter . The thermal barrier |ayer nmay conprise an

air layer between adjacent walls of a nmultilayer

wal | structure of the conponent. 4 Accordi Bg O]
secHrethempa barrier laynemay b8 SisPose dhen piernelsyFEcs g the

mnﬁfoﬂ%hﬁjed a suction nuffler for integration in a
uction line of a conpressor structure for a
refrigeration system the suction nuffler conprising

a RS MBI BEFiet laybAXAY c6@plissla adating formed on the surface.

The thermal barrier layer may comprise a thermally insulating material.

The thermally insulating material may comprise one or more of a group

consisting of a ceramic material, AlO, ZrO and Al203.

The coating may be formed on an internal surface of a suction plenum, a

discharge plenum, or both, of the cylinder head.
The coating may be formed on an external surface of the suction muffler.

The thermal barrier layer may comprise an air layer between adjacent walls of

a multilayer wall structure of the component.



a surface of the suction nuffler. The thermal barrier
| ayer may be di sposed on an external surface of the
conmponent. The thermal barrier |ayer may be di sposed
on an internal surface of the conponent. The therma
barrier layer may conprisg a coating formed on the
surface. The thermal barrier layer may conprise a

thermally insulating material. The thermally
i nsul ating material rd MReRfiodRh&re0k grovided a
gr%%&?rél%%%osiaéchéﬁ&ﬁﬂ%*é@?@%ﬂ(ﬁ%&? clar i'eallc,) ‘Al O,e IZrl%‘; and

suctibi 208fiEh dorc integratpnniny absuction fisg ona aFPMRIEESOR tructure for a
s ce . of ' RingH ritdr@ajéMcogted on
el A, g B L e o
a sudacesof tex sentinamuslierf ace of the suction nmuffler. The
thermal barrier |layer may conprise an air |ayer
bet ween adj acent walls of a nultilayer | | £1h
st The tharaldrarigrdayes mayrkerispoged PR aa&%tﬁf%aﬁeﬁa% NS
Com%&%&ﬁ aspect of the present invention, there is
rovided a nethod of fabricating a conpressor
structure for a refrigeration system the nethod
COIRE kifri@l babfiéMhhr Mhyaoecdisgsed dhan ityiriahsieface of the
providing a suction nuffler; providing a suction
compPRRAt| eadi ng gas to be conpressed from the suction
nmuf fl er towards the cylinder; providing a discharge
| RfRe ifAshaNShrtidr9afed Tdyesopslisg ascoaiviy fofrhedroh ties surface.
cylinder; and coating a thermal barrier |ayer on a
surface of the suction nuffler. In accordance with a
f OthE eASBESAriof laydiendy @hEtise iarthemtallp msutatieg eateial.
provi ded a conpressor structure for a refrigeration
system the conpressor structure conprising: a
COMpE @sSinally bgliatrepmatesiasaey campriserenel asaedra @f §@&0UPo

be. conpressed towa t vl ipder; and a di scharge
congisting of 8 £5AY° Pﬁ%”@@%ﬁ?-é@eaé‘ EgA é?sd;away fromthe

cylinder; wherein at |east one conponent of the
s %Ie%rc]aatlirlignr%éy E)Q ?or%le %n%rnq ﬁteHarl] Surfdte c}? Qtslﬁction plenum, a

discharge plenum, or both, of the cylinder head.
The coating may be formed on an external surface of the suction muffler.

The thermal barrier layer may comprise an air layer between adjacent walls of

a multilayer wall structure of the component.



conprises a thermal barrier layer on a surface of the .
at | east one conponent; and the thernmal barrier

| ayer conprises one of a ceranmic material, AIQ ZrO

or A1203 BRI EF DESCRI PTI ON OF THE DRAW NGS

Enbodi ments of the inventdon will be better

understood and readily apparent to one of ordinary
skill in the art fromthe followng witten

gglﬁfe{flﬁgﬁdag%é I%{ﬁv{ﬁlﬁd Q%pec?mlp‘?eé@ﬁk Bﬁverﬁl’bq th‘%re is prowded a

aw ngs
meth@b Matﬂlcattﬂige HEOMpresisay sialmtlur‘el fosa rrafngergt@ ﬁﬁ%@@r heypethod
com r@mgpprow mgha chiblidsg6h @?I ndgﬁg)rm&@g LRSEES Aufler; prowdlng a

S¥E 1S “ORpTes e shows a %enera
suctibs dinetleading igaw tof be coyiprasded Trasa dhavsuptiaso ey deweyds the

nd di schar c t r
cyindile PTG e PRSPl bEXR g ity HTor the
cylingernandatdafing schermal bavieelayefomna @ynfaqard% thensigHomMufflef-he
di scharge plenum and Figure 4 shows a suction
muffler with its external surface coated with a
t hiar avebdgndensit atfourty aspedrdfahe prasevinientiqna)yhdreg sy provided a
comr];ﬁ%?s?qtr é;%/rugtHr of%c%r}‘gfnaylfa &r?£¥st§rﬁ)thb SofhprdsEsr stiicBMe %mﬁhﬁng

I STa sonetric view of
a compi‘éslsmn cyfinderDETAICLED lmmlrﬁgrg@w iRdEetamMMgsIed tewgirsethe

cylm%%r gsls %gﬁdr i 1 @%“% reé'é%gdéa‘%ravb‘eﬁ”f‘&h'tﬁe S&%Tder

r| geration i s exposed for i'ndicating a
wherenpe latsti oae peafipdrent bf dhe sottiang Baearihe gdischarasnéng.t @ both

coméri)sia%l%letbérnngal B%%%r Hggll &?atsnﬁa&aomﬁgﬁﬁééstmg coﬁﬁ:%nent and the

rises a suction Inlet line

ther& barrier sayer cmnpmefodnerofamrar@m m%er!ﬁlmﬁdéié) ﬁlé%!eps 108.
The suction nmuffler 104 is disposed inside the shell
106 of the conpressor 100. The suction nuffler 104

BRIEFOBESCRIPTION OF THE PRAWINGSad 108 whi ch has a suction
pl enum 116 and a di scharge plenum 114 at its

' n{Eﬁ\erS‘?nenB@f FEGhVPRoR WPH@béﬁér uﬁo%?&d)dff—‘ﬁnd Read@y@Spparent
tenperature di sch angqsﬁ pl enum 114

to one o iovdisary rakill moﬁprqg’ggg@ @gsfoflqa\wng tvyiitep Rtion, by way of
xanqaggpﬁr atdindBbheftn WitiR€ drawings, in which:

Figure 1 shows a schematic diagram ilustrating a temperature profile of a
refrigerant gas path inside a reciprocating compressor, '

Figure 2 shows a generally isometric view of a cylinder head with both suction
and discharge plenums coated with a layer of ceramic thermal insulating material; and

Figure 3 shows a generally isometric view of a cylinder head with the discharge
plenum; and

Figure 4 shows a suction muffler with its external surface coated with a
thermally insulating material, in which (a) is a front view of the muffler; (b) is a side

view of the muffler and (c) is a generally isometric view of the muffler.



6 tenperature. The suction plenum 116 and the
di scharge plenum 114 are connected to a cylinder
chanber (hidden) via a suction valve and a di scharge
val ve (not shown) respectively. The discharge pl enum
114 is further connected to the discharge pipeline
118 of the conpressor 100 via nmuffler cover discharge
110 and 5 discharge line L2 for discharging
conpressed gas at high tenperature for the
refrigeration system Along the travelling passage
DEfﬂEEﬂ%éé@RW essor 100, initially, the | ow
nperature refrigerant gas is drawn into the suction
nuffler 104 via the suction inlet 10 pipeline 102,

Ie'ntlie’é?émﬁ%rt@qilé&feof thBdhieR6t by a cﬁnﬁr@@so@ﬁﬂﬂammdﬁlﬁeﬁdﬁgas-

eline going into the shel 1068%3 FI ;
compyessioe rJEGETARS 1 EXPeYRss (Ort BN semherpuel e of a
refn%er@ﬁf §5$ Ql'bng §8 @ﬂak;elﬁr%ﬁ pathyi ﬁ$l@@ ItHeyccﬁhpramp 008TRe degprasor
| siUs. owa

d
100/pgrPrigss a9uct'0nﬂn'?ts°9n€9?é82@8w°9 ] 08 ARl %éé“tnpsf head

108t Yﬁé §@dt|bM nalifit1093s ansﬁaﬁdaasﬂ‘elm akell 406 tof eheecdmassor 100.
e nuffl

Thed bipion adgis 1 4b rpBTeR LI 1 YRR 1P P Il es; £syeton

pleriupn abeWnd62 dschaggr lenel slituat ifsoitertor. 3Thdetidian plenum 116

r.eac i, nder 0
recsifegaha gge MR s PRV aDEE Pl e dRBpdE e AR A fockRes e
contpyéssad gas fremdhd BBindehehagatser (Hddany pt dighéry i ncreased to
about 64.6 degree Celsius (point 5). Further down the
travelling path where the gas arrives at the suction
pl enum 116 of the cylinder head 20 108, the
tenperature of the gas has typically reached about
74.5 degree Celsius (point 6). The gas is then drawn
via the suction valve (not shown) to be conpressed
in the cylinder chanber (hidden). The conpressed gas
| eaves via the discharge valve (not shown) and
enters the discharge plenum 114 of the cylinder head
108. Inside the discharge plenum 114, the
tenperature of the conpressed gas is typically 25
about 132.6 degree Celsius (point 7). On |leaving the
cylinder head 108, the gas starts to cool down.
Al ong the down stream path via nmuffler cover
di scharge 110
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and di scharge line 112, and di scharge pipeline 118 of
the conpressor 100, the high tenperature and high
pressure gas typically cools to about 101.9 degree
Cel sius"at the point (point 11) where the discharge
pi peline exits the shell 106. 30 It is evident that
‘the gas has a |arge tenperature difference between
the adjacent suction and di scharge plenuns 116, 114.

tempdratoas Deesudtiea eEtusedidiind he dlampfgeqﬂmum Ha# atdreonnected
cont a| the dis

to appER T OTo TN EL S ohOR L 4D\ TR vaive (o

shoven gmsbecta/rem y Thmntdisdhatge penuhe tlénpefuathar ecofinected to the
|ncreas 0 ?Mﬁﬁ 0
dtsc%aa{ge prpet cr:}{%‘ltlg%w% gr@%gcgra'&(gf Ga orért%v%gfjféblgﬁégnﬁo and
dlscﬁdrgelimerb*aiséorl dﬂscﬂlmrg@gcctqm%@fdr g@ﬁelaarhngfgmr)eratufe for the
causes an increase in its specific
reﬁéﬁ%ﬁgﬂ' and reduces the nmass flow rate of the
refrigerant gas, which in turn leads to a drop in the

CoﬂBhﬁ%ﬁgrtra%eﬁﬁé'ﬂas@é’q‘é/ i R @orépr%@éjﬂtﬂc‘td@r?nlhéliy the low-

cool | f or mance I's noted that
tempesatyier rgfrmeéar&@aﬁﬁ%g@w intgatle sHetoRanyfflerc Hi \dé%rﬁ YRHRN inlet

plpeﬁrile41 oB%iel ldlréélyoémiﬁﬁlr&ﬁ@t Rpﬂhéce?ﬁra\ﬂbé BF e M@t pipeline 102
npressor structure | so contributes to the

* going jipdhe shelhJoPargink 1|)=ntf‘|ee%éseh?*°h fenlowest ITRFTAYER ingide the

comér@@s&%é{lé‘?@'t?plﬁél%ﬁ BBOL:tMSB(D dlégi% ¢eRiusi awWHhae the gas is

in sucti.on en

drawfig e (QGATEE | Bt BUTE Sl oo RSP Byt RS to

typicalc beut 5% rde@ﬂé@tﬂelgw at ﬂimeh'aﬁnuee(poﬁ?ﬁle;rdﬂ thg rhoffler 104.

e 58 e Bt DS RBP4

degrg@n:etsm]sl (‘p?h’leel beigu machmgﬂlhmpydmv!ﬁlt ead & doside @orandris tail

f t h

oo AT s RGPS5 o g 3B 15 260 o i
typicalyl inutkeasedetrd atbuth 6& chlbgneeeﬁebwﬁy(}lpmth)s hzﬁmi'thebfdown the

trave‘ﬁfﬁ alﬂ'?vctrﬂére @Ei’&aﬂ rérmé%,lgt tg% Shgtfoncéﬂaﬁm%?%?% %gder head

nnmen In va
108, (th©ttersnermye of tlosy iodis sy WP'@&%C@CW @bottof4. 5r¢@90%ﬂ {relsius

(pom'Pb?t the gac's';@ Y R vig Mcﬂfmﬁ’ balU@(ﬁcﬁ ghbie) e d’&ﬂﬁfressed
ad 200 wth the cyli nder dy (n
in the cyhnder chamber (hldden) The compressed gas leaves via the discharge
valve (not shown) and‘ enters the discharge plenum 114 of the cylinder head 108.
Inside the discharge plenum 114, the temperature of the compressed gas is typically
about 132.6 degree Celsius {point 7). On leaving the cylinder head 108, the gas
starts to cool down. Along the down stream path via muffler cover discharge 110
and discharge line 112, and discharge pipeline 118 of the compressor 100, the high
temperature and high pressure gas typically cools to about 101.9 degree Celsius at

the point (point 11) where the discharge pipeline exits the shell 106.

It is evident that the gas has a large temperature difference between the
adjacent suction and discharge plenums 116, 114. it has been recognised by the
applicant that the high temperature gas contained in the discharge plenum 114
constitutes a heat source which can significantly contribute to the temperature
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shown) during bolting. Wthin the surrounding rim a
di scharge pl enum 206 partially 20 surrounds a suction
pl enum 204. Both the di scharge plenum 206 and/or the
suction plenum 204 are coated with respective

| ayers, indicated as nmeshed contours in Figure 2, of
thermal ly insulting mat erfal at their interior

surfaces for thermal insulation by providing thernmal

increRad n 8 |bRtempertdiet duenen réfﬂgérbﬁt e e ilﬂ:l‘lbm @I’enum 116
provi ded b ﬁ(eh | i nder. g_ta?ngg 0 _ma erla

prior dQ AAHIRESSS ez SHCZIy éa‘f}s%%? F%Pperat“re
causésoémuﬁtgeﬁeemt h’@rsﬁed:lfcbablnmradlcaym,ses' itfee tiess v sg3€ af the

oot e B RLEPTDS 1 o e R

redudties iirs teuling pes’ormam@asled; rodegviien thehrigh Wompérehumesopp@ssed

sQ,. t e e
gas Boﬁ@ E.‘ﬁCF?SS'et B%hxheat é\g agvggp%eg)wg h(%ﬁt ﬁmg?ée?gﬁéne the -
compodssbhetruatwed06ssled chivghutee i theaaverall tga@erai@rﬁd@cre@f@ in the
e F E
suctfELEIHia Bk SRR e RIGTMER $O8 Vi DegLPr PP iy the
suctiaro pieness 4116, swbh:h e@n ffréhesyeaniyitte fR AN Pyarell fingreasg é'b the
suctid?Lr'éﬁ E%t% rﬁﬁ&% @Weing the gas tenperature inside
the sucti enum 204 prior to corrpreSS| on. 8
Referring to F| gure 3, another cylinder head 300 is
eXRASA kO F'?dlf?@’ 2 téS cylmdél‘ ih@hd 100§ tdkpBsed e SB@N fsaintatior
rectangul ar sha i nder head al so_has

StruclyEa 1 710G pea (a6 20078 SPrArY PEA0GY BT Popa ¥ s four

corne@@"rclﬂﬁfd%d ofhepe the f@jrsébrﬁeré,l ﬂ‘juBbZ}uQIr sivédlageftores 202a~d are
seal in

. hql
provigeg e g f'ﬂ-‘é t’('?lo?y"gﬂ%' Qé p¥! |ad|°§|§'d§r %&dgr&WE hﬁ‘m‘b of a
compfeé¥sof. NAt ¥alny 21| ditile agmnblhyacq 200, Mmoai@hmnda holed @0Bp210

for oAk TS (o b ey a0 TRBrYe RS BEde (e piae
assemnﬂwndﬁmomns cdramgting trencyiing&che sl mwelm tta& cylingder body (not
showe) %er%{gr oltfﬁér f ﬁln %guﬁcﬁ%{ﬁ%@ nm' Q%l'l %ﬁgx%% ﬁ%nunqﬁﬁg?)gmally
surroydsva Gllucmgn aDIEtI'hJHII ﬁﬁ-ﬂ Bath ﬂherdlSCa9E§le Q'ﬁ?ﬂu%@aﬁ ehgigr the sustion
plenu}rh?b ?%E?Lédegntﬁ OFeQ?QctQ% IE)‘?%% CHicBHRT 8 ‘?ﬁ'&h%gocontc%ur:s in

scha num may be coat ed
Figura 2, ayé rtheymally 2iogulting onaterlzi @t olheist intariof huirieges yfor thermal

msuidtleﬁ ul::yatdr&gdln&a&%Hle' Parrleh Wdrs Byl Q61 Akethetmat bhRier

ternative enbodi nent, only the suctiaon
prowded by the cylinder head 200 material. For example, AL,Os;, ZrO or Zircona can

‘be used for forming the thermal barrier layers via thermal spray (e.g., using flame,

plasma, arc) or vacuum coating. With the layers ofthermally insulating material, heat
resistance is increased between the two plenums 206, 204 so that received low
temperature gas has less possibility to be heated as a result of the presence of the
compressed high temperature gas inside the neighbouring discharging plenum 206.
Furthermore, heat from other heat sources inside the shell of the compressor such
as the cylinder body itself is also hindered from escalating the gas temperature

inside the suction plenum 204 prior to compression.



10 -

15

20

25

30

pl enum may be coated with a thermally insulating
material at its interior surface. Additionally or _
alternatively, further barrier layer(s) may be -fornmed

on the outer 15 surface of the cylinder head.

Referring to Figure 4a-c, éhere I's shown a suction

muf fl er 400. The external °surface 402 of the muffler
400 is coated with a layer of thermal insulating ,
neRefkirmg tAFQuré Bdarmdites dbylrsienbednb 800 srexposedftorshow its interior

' stmchﬁow'l%ergg?na Lf{ljher(rec régruP rsrhla%]d lcyﬂégéerr ﬁgagii %q}oo Q[@%} hhQ fcf)l.neoolting

aperiunssuG2aid gilsrmmd @l itsi four ecrsers. tTheranisl alsa egtrrsﬁ‘a?n provitled for
seal;%&%nm{wy rans s r‘g%t ﬁﬁtfﬁrr Blﬁlva%ar\%mdesgm @ﬂcﬁﬁrﬁdprowdmg

be ng he inter
referamdef f@ide zﬂ@dhan@lvermatga@se@b@ (neldshawn) taee snagei fen locating the

cyhn&’ér%ﬁ% %Qgﬂ%%? %Q?} Ehot &r'{b%vrmﬁ Iaikg%?neﬂpqnga@ tREcylinder head 300,

nperature. Alternatively
only mezwhaml%wm bt §rcoé@ﬂa’th't§“ﬁ%"§ééu'i‘ﬂﬂeé’v"ihaﬂ @Yer 0 I“d'cate‘j as

mesl@dh&fnt&’? i TRdrmialhp ME@Eﬂld?_.}gmﬂﬁhﬁlrfbﬁbr%wHﬁM ei’—)l‘ﬁellr*rfl?eﬂE GafrRf layer in

5 coating. In an alternative

addittqaée the thempgl .bafﬂer foyaed ﬁwwhwe& reaféaoc? Wa{ew@' ﬂt?r(iﬁcaﬁfge
plem@h n*?’elyr bd 8¥f&d Ivith & @y&tdeKIZCD'QJN(b eF ZFaver Bﬂ'ne& thermally insulating

mateiblen, Py Spaschiuibeh i nE SISTANE slPrdimey” SakiiRk ucton

plentig tia§ betchgtedmlith 30hérmaly meulatngrhatehal ap dsin@sior durfpesses
through the nuffler. The air gap provides-a thermnal
barrier layer additional to the wall material of the
doadalitenalpd drealtewedtively, Taghetdadlier 1ayek(sk ohay deSomrednarf feeyuter

e formed fromplastic material. An external
Suda&%éﬁﬁﬁgylwgerhe dl tionally be provided in such an

i npl gment ation, to provide an additional thermal 9
baﬁ%féﬁihg *ﬁuré A n;ﬁ‘?ebglf% fsh&ﬁn ggﬁkﬂ&ﬁ m-ulf’ffer ng‘blﬁe external

surfane4D2l |0ﬁg1e rmufen 400nis @DaﬁEd gvﬁhoa)laNﬁr @db@rmal Wéulﬁwgrf@a"@ﬂa' AIO
lndic&qu ﬁﬂéﬁe@bbﬁ'}t{)ﬁggg Ip?(ﬂﬁtﬁng Ehﬁleﬁﬁﬁ'mirﬁ’er layer additional to the

npl enent at i ons bove with reference to
mufﬂar 400 enaterial.o The layasnf the dheraal ipskighipg ewissial bcegees thermal
ress!aﬂcé"er% r@lﬂfﬂelotiod'@f Bat el he*éﬂfsrl'itrﬁferédﬂycﬁﬁ Belng transferred to
additional to a thermal barrier prov %
the intergs o e B iel &0 LG rIaRHPeaived o‘ﬁﬂ&%’i‘?ﬁ ign gienurp ggnnected to
the nRHIRAOSRh KR B ahedingeidat ecmer Ephgeyatuieh Altérhetivel| AlO,, ZrO or
i nsul ation such 1ihat uction gas i
other ceramic-based materials, or o her t ermal insulating materials may be used for ‘

coating.

In an alternative implementation, a thermal barrier layer may' be provided in the
form of an air layer in a suction muffler having a multi-walled design, e.9. a double
walled design with an air gap between the double walls to achieve better thermal
insulation of the gas as it passes through the muffler. The air gap provides a thermal -
barrier layer additional to the wall material of the double walled wall. The double walled
design muffler may e.g. be formed from plastic material. An extemal coating may

additidnaily be provided in such an implementation, to provide an additional thermal



10

15

20

25

30

tenperature in the conpressor structure may be
reduced.” Since a reduction in the suction gas
tenperature decreases its specific vol une and
~increases the mass flowrate 10 of the refrigerant,

this can lead to |nprovedsfonpressor efficiency due
to an increase in cooling performance. The provision
of one or nore thermal barrier layers in addition to

barrietieydr herthamulier design. Jihe viodd waljed $taicting aay dedormegray multi-

e f

shot 8 Ehab BT BBl LSRG RIERBRERT of e RaME ectiaues.

optimsation in allow ng an independent choice of

mehier Ll Sd qur{u aﬂib%s GRERPRE HosvORith hferBh& tam@hre@edo 4

the type 15 |t|onal thermal barrier |ayer be
can PIRYlena QePTIAIESSOT (REUCHE A WH¥REY BFrcE, PR head o P vers

addlﬁdﬁm ﬁrﬂa{ﬁ%ﬁﬁdl %QﬁleFEVOVid@H R *EspiefledRateflE GEFhIcR components of
I ndependently optimse the therpmal | nsul

the compragperaaie PRI 4O IPREOVA Histherad nEHRNL SUg ﬁ'lﬂ?gle suction gas

temp@%‘ﬁg@ﬂg gﬁ@ cbipRGEdI struclire ity ;@@mﬁ@mt Sie 4 heduatibrein the

e e Bk i b B R t

of th@rﬁéinéér@rﬂ,t ﬂhﬁr@nn@aq bﬁrrﬁﬁﬂﬁ% tompieesqreffi®Enty du &ndn ioprease in
shown in the_speci enbo

coolfg BRG] TN P eB S0 ar RIE Payi PR LGB shfin o

the tiseesar baveet. prdvidedisyethe mat@iatsodinmerhics enmentst Méh%@mmeSSlObare

form%cgt Conrit%%%@?lyvmcre%%éﬁzh ﬁﬁélsmgﬁ’latm(ﬁl obtirh =§§t¥c{na¥n' Yo an

ernnr
indepemdértroboicatof oateriafs ta fey thademphesrds am theaormﬁﬁnﬂoaﬂd the type
of acﬁ%lonaﬂhegﬁ%’lebg?ﬁﬁnla?&sfbr b@%ﬂose!n o:WtIJlé o*ﬂ%r ABRY eCiRtdsle, the
enent ati ons, hermal barrier
desctilgteimpieanertiaiops cmydmprm dasigsr cf@@ﬁ‘péﬁéﬁeeenﬂenﬂmepﬂmlse the
therrﬁeﬁ rﬁé‘i}%ﬁét? Eeﬁ"&r EEé' bR thedthPtigHdt b difctard HS&@ﬁbnd integrity

rier y res ectlve materials of the other

of the eprprentsen the gibier Bande. g. on pi pe or conduit el ements
of the conpressor structure 10 CLAIMS 1. A
conpressor structure for
Cd%!bggCﬂppregﬁt%pmaepgg%rs[(ﬁ?%@ 1 reaagrlt et u%te%ns vanatlons

- and/or modifications may be made to the present invention as shown in the specific

embodiments without departing from the spirit or scope of the invention as broadly
described. The présént embodiments are, therefore, to be considered in all respects to

be illustrative and not restrictive.

Furthermore, while example implementations of a cylinder head and a suction

muffler have been described, it will be appreciated that in different implementations, a

_ thermal barrier layer can be provided on other components of the compressor structure,

additional to a thermal barrier formed by respective materials of the other components,

such as e.g. on pipe or conduit elements of the compressor structure.
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5 a conpression cylinder; a suction nmuffler; a
suction line |eading gas toye conpressed fromthe
suction nuffler towards the cylinder; and a
di scharge line |eading the conpressed gas away from
cLAmsylinder; 10 wherein a thermal barrier layer is
coated on a surface of the suction nuffler. 2. The
conpressor structure as clainmed in claim1, wherein
1.t he Ahesfiplessdarstiuefurd ajer al feffbSBRGE GyRRMAN 1RX! E(SI’H?IIGSSOI'
surface of the suction nuffler.” 15 3. The conpresso
SHUCIYIE COFWTI889c] ai ned in claim 1, wherein the thernal

bar rg @csmb@ggibnio?[mﬁeﬁposed on an internal surface of
the suction nuffler. 4. The conpressor structure as

cl aithBHFIRRY RS of t he precedi ng claims, 20 wherein
the g Baetigd likaédding |g%)§e{f_) BENRIMTESscl FBRT T SViction muffler

i nsul ating materjal. 5. The conpressor structure as
to‘f‘,’?‘%sﬁéﬂcylﬁ‘d@%ﬁ% 4, wherein the thermally insulating

mat ef di i i f
o o g R e DS eR ok M R LR

sucthsEeiRu? ithermal gparrigg dayeatis ivatadl ansacurfgne| efnthepsuction
m@lgonpressor structure for a refrigeration system

the suction nuffler conprising a thermal barrier

| ayer coated on a surface of the suction nmuffler. 30

2.7. Tipe MFJé@Qonrﬁ&tﬁFe a8 QhdiEsh gl Wl'lgreil‘{\’qﬁéethﬁrmal

the thermal barrier layer i1s di s]pose on an externa
bagigr fayes ifisposedseitan gxtefnal sugace gf thesuction musier.
muffler as claimed in claim®6, wherein the thernal

barrier layer is disposed on an internal surface of
3. t he TEECEqrBRreRsaTT plevctums as claimed in claim 1, wherein the thermal

barrier layer is disposed on an internal surface of the suction muffler.

4. The compressor structure as claimed any one of the preceding claims,

wherein the thermal barrier layer comprises a thermally insulating material.

5. The compressor structure as claimed in claim 4, wherein the thermally
insulating material comprises one or more of a group consisting of a ceramic
material, AlO, ZrO and ALLOs.

6. A suction muffler for integration in a suction line of a compressor structure
for a refrigeration system, the suction muffler comprising a thermal barrier layer

coated on a surface of the suction muffler.

7. The suction muffler as claimed in claim 8, wherein the thermal barrier

layer is disposed on an external surface of the suction muffler.

8. The suction muffler as claimed in claim 8, wherein the thermal barrier

layer is disposed on an internal surface of the suction muffler.

9. The suction muffler as claimed any one of claims 6 to 8, wherein the

thermal barrier layer comprises a thermally insulating material.
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9. The suction muffler as claimed any one of clains 6
to 8, wherein the thermal parrier |ayer conprises a
thernally insulating material. 11 10. The suction

muffler as claimed in claim9, wherein the thermally
insulating material conprises one or nore of a group

consisting of a ceramic material, AIQ  ZrO and A1203
105 1 T he:eURIPR GRATRFT 3piead A Somprresibe teemmalyinslating
mét@l‘ial&:dnﬁﬁrfsjegﬁfn%t6%0@@@5?@&&@13@32?ija%%%ﬁfg%%ﬁai, AIO,

rovi di a conpression cylinder; ovi di
Zr@lﬁ?pi 3?mff| elrrT;p 10 provi éi ng a suction |ine |eading

gas to be conpressed fromthe suction nmuffler

towgrds the cylinder; providing a discharge |ine
1 oad mgthaseoldahricatiogcicerapresaal stryciwet fne a refyigeradien; system,

thean@dtieRPddrigrising:her mal barrier |ayer on a surface of
the suction nuifler. 15 12. A conpressor structure

f or PEPVIHPY AFOMRIPEHOR G¥iNg®Y: t he conpressor structure

COMpPFiding a skcEOWRIGRSi on cylinder; a suction line
| eadi n _gas to be conpressed towards the cylinder; _
and PE‘D’%A %ias%ll'f%tﬁogehﬂﬁn@@dms&ﬁmga bR ecopmrpssEsts Fdmgte suction

mudi@tolvaRi® th8 eyfternder ;  wherein at !east one
conﬁonent of the suction line, the discharge line, or
bot

roviing @ disshargehiinerigading theecompgassedrgas swaf doem the
cylintlet;Rddat | east one conponent; and

coating a thermal barrier layer on a surface of the suction mufifler.

12. A compressor structure for a refrigeration system, the compressor structure
comprising:

a compression cylinder;

a suction line leading gas to be compressed towards the cylinder; and

a discharge line leading the compressed gas away from the cylinder;
wherein

at least one component of the suction line, the discharge line, or both
comprises a thermal barrier layer on a surface of the at least one component;
and

the thermal barrier layer comprises one of a ceramic material, AlO, ZrO or
Al O;. '

13. The compressor structure as claimed in claim 12, wherein the thermal barrier

layer is disposed on an external surface of the component.

14. The compressor structure as claimed in claims 12 or 13, wherein the thermal
barrier layer is disposed on an internal surface of the component.

15. The compressor structure as claimed in any one of claims 12-14, wherein
the thermal barrier layer comprises a coating formed on the surface.
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20

25 the thermal barrier |ayer conprises one of a
ceramc material, AIQ ZrOpr A1203 13. The
conpressor structure as claimed in claim112, wherein
the thermal barrier layer is disposed on an externa

1esurrhacrmanre§dfte SRS eRt claidibdlih. ar{hen@@mla%mrz 14, wherein
th?muct e as alnmed.in clains or 13, wherein t'he

S vt cPRpEPes %ﬂzﬁfgﬁag BeOlatng matakar na
surface of the conponent. 15. The conpressor ,
P ucture as clainmed in any one of clains 12-1
1 BPGORPTeSor U HER AR Claaed oAy 99 P Bt 748! yherein the
conqainengcdraprigs HBudtivd riumbnsea clihdel Read e conpressor
structure as clained in any one of clains 12-14,
wherein the thermal barrier |ayer conprises a

18 hmerrabdnpreseaulsaﬁbme Rt elkinddd id Claihhe7 C WHRFES IRE thermally
st ruct ur in any one of clains 12-16

instiaing ma ﬁ@ ’%’Hﬁﬁgn%ta"c ek serface Rt @ Gickien rRlgpum, a
dlsmhaagecmlehmﬁebr beadof the cyliitRrheERr essor structure as
claimed in claim217, wherein the thernal Iy
insulating material is formed on an internal surface

190fThe so@biedBoplsaidtite as ElaRRdARNIQ e MAMyvhefeiP thd  thefmally
cyl i nde ead. 10 19. The congressor structure as

ing g HaCp PrRepzon g extermalisHEate ef gl suption muffler.
insulating material is formed on an external surface
of the suction muffler. 20. The conpressor structure

' SPWREPSSAT sHyctuiad claimeAng ary-ane ofyplaies A2-185 wherein
thé hﬁerﬂhhﬁlﬁéﬁibr I@@éf fuethet adlﬂbnéég Lheilr lWéﬂlﬁ@én Qﬂjaééﬁt walls of

cent wa of a multilayer wal
a’EW%@’?DW@' ﬁf“‘l’tHé %&Hﬁ&ﬁ%\??“e@tl The conpressor
structure as claimed in claim?20, wherein the

cq_ﬁgonent r?rl ses a suction nuffler. 20
21. compressor tructure as claimed in claim 20, wherein the component

comprises a suction muffier.



