; e3eB<" 6TB<{C ui nuuunAW' ~u ~~I VO6~VI AOHI 1Y 5 Techni cal Field The present
invention relates to a refrigerating apparatus, in particular, a
refrigerating apparatus provided with a direct drive type electrically
driven expansion valve. 10 Background . Art Conventionally, va
refrigerating apparatuses including an air conditioner have be&“WNWMWWNMNMl
wth a refrigerant circuit including a conpressor, a four path sw {ching
val ve, an external heat exchanger, ppsSeRppDpsORN 15 val ve, and an interna

heat exchanger that are connected sequentially in this order, j ed
i n Japanese Lai dOpen Patent Publication No. 8-189735. As the e%mﬁ w& ﬁﬁwml
valve, a direct drive type electrically driven expansion val ve h
As the direct drive type el ecErREGENAPNY SAPSXRAPESON Val ve in thetoo
refrigerating apparatus, a direct drive type electrically driven expansion
val ve having a predeterm ned rating torque corresponding to the operational
ability, that is the horsepower, has been selected only enpirically. 25
Nbreovgr,q§yy S Fi&ff o consi deration about the phenonenon that sludge
gener ated by gaﬁgxiiﬁwant that contains no chlorine is attached to the
driving portionmf, a ec dri pansj on_valve and iphibits
éf@ng n I.Jeserf“é iﬁbgl‘%ign kgfgtgé r{%t a Esﬁgﬁagr?ﬂbng

the driving, an cessary torque 1S determned wthout

sl udge, a ctri exp i YA ving that torque is
cimpl'y at CRERESCE T HE de e FRRLER DAL FaT et Brind NonatiEs hBaHLfen

val ve can reli be ened or osed. u r the condition,that sludge

i s gener ap’ g%.h %u@%gé%rdﬁwv%gﬁy%e p&e%‘i“-trgjﬁﬁnﬂ]gﬂ ‘%’fﬂ‘%ﬁg FEPERE1PB B@f‘(%o

| arge a value for safety on the other hand, although 10 there is no problem
on opening or closing of the electrically driven expansion valve, the
expans{ on_val ve ha ,arger capacity than necessary, which leads to
wastgﬁt|nE§§.9Fﬁ“9?eaF%ﬁ t he above-problens, it is an object of the present
invention to prqvide a.nagv met hod f.or selectjng a 15 direct drive type

ol oot i oal 1y or CUBRERESAREEIR T val VBT IANEe oS Ams AN | o ABRRAES b ent
i nvention, aldinect drive.type elegtricallg driwgn expansiq&8¥alve i s set
by using tRSMBELRFI cRRondthct 5PPAEC{ARShar BEE erPOER RTRYLIRA dsWikhe a

i nventors o% t he jols sent _invention.exan ned the conditions fo drivinq}the
direct drFFETEYPEIBFecPHFEUFFy HPFLRALRG hadsi TARREFSROT h det aFFUE aRAt

di scovered tpeh.%he fr#ction in_a threfd ortion is varied significantly
dependi ng®Bh T RE"S5 Y 1¥F hg 2Con8fFPHAR! - PHEVARGEE /r eRBarePREYbuNd
that ;attachment of sludge.is varied with the refrigerant tenperature, and
the 18 ctTBFacitld | SarhEgtRgtchdtho dxthager 9EhaY! £8P Ecndched

sequentially in this order, as disclosed in Japanese Laid-
Open Patent Publication No. 8-189735. As the expansion valve,
a direct drive type electrically driven.expansion valve is
uséd. a

20 | As the direct drive type electrically driven expansion
valve in the refrigerating apparatus, a direct drive type
electrically‘ driven expansioﬁ valve' having a predetermined
rating torque corresponding to the operational ability, that
is the horsepower, has been selected only empirically.

25 Moreover, there has been no consideration about the
phenomenon that sludge generated by a refrigerant that

contains no chlorine is attached to the driving portion of an

©
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direct drive type electrically driven expansion valve is set based on the
friction factor on the thread surface at the rating torque (the rating
torque equivalent friction factor E in the present invention). 5 Mre-
specifically, a first refrigerating apparatus of the present invention

I ncludes a | ow pressure done type conpressor (121), a direct drive type
electrically driven expansion valve (Z), a heat source side heat exchanger
(1 23) andeacheaticappyi dativen ixpansdan eedivengerd (iBilhitsheheadriVisgurce
si de heat ,exchanger (123) and the heat application side heat exchanger

(131) cor 5aapoadlxﬁ@cé§sae@5¢h tWhgle orig- t denermihedei wiehoetr i geisidebisgd on
HFC is used, and a rating torque equivalent friction factor E of the direct

drive typglﬁh@etrlmhl Yardr byestexeansyondratere efpansivet v810e3h&HFidd
more and | ess than 0.62. A second refrigerating apparatus of the present

| nventi onghgel u@%au@ |1'59|§. \';ﬂ?s%:%amtype conpressor (121), a direct
drive type electricall expansi on valve (Z), a heat source S|de heat

excharg;er (123) Bﬂe"érhegﬁl%o lb%)@yeoga Eggﬁljgﬁt Exghapger ,JSE;%) ]h

heat source side heaf éxchanger eat appllcatlon

exchanger o4 13) cggﬁaesegﬂgaaﬁg peeagan%hh%& QIS Mder asd}}tﬁlatlooq oo

refrlgeran aving a disc rature in the sane

or hlghethgFrgggﬁggngs 9%&QQ 5 t orque equival ent frlctlon factor E of

the direc rically driven expansion valve (Z) is set to
0.34 or more anpurgﬁgrﬁg 2L, Ouién % predetermined torque is set to be

too large a value for safety on the other hand, although
10 theré is no problem on opening or closing of the electrically
driven expansion valve, the expansion vélve has a larger
capacity than necessary, which leads to wastefulness.
In view of the above-problems, it is an object of the
present invention to provide a no§e1 method for selecting a -

15 direct drive type eledtrically driven expansion valve.

Disclosure of Invention

In the present invention, a direct drive type
electrically driven expansion valve is set by using the

20 friction factor as the parameter. In other words, the
inventors of the present invention examined the conditions

for driving the direct drive type electrically driven
'expansion valve in detail, and discovered that the friction

in a thread portion is varied significantly'depending on the

25 driving conditions. Then, they made research and found that‘
attachment of sludge is varied with the refrigerant
temperature, and the friction factor is varied. Thus, the
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A third refrigerating apparatus of the present invention includes a high
pressure donme type conpressor (121), a direct drive type electrically
driven expansion valve (Z), and a heat source side heat exchanger (123) and
a heat 5 application side heat exchanger (131), the heat source side heat
exchanger (123) and the heat application side heat exchanger (131)
correspondi ng to each other one-to-one " wherein a refrigerant of R32 al one
or a R32 dicteati xdwivee coype | el egt aicabhbyntirafrenoexplansi ddw2hwd B82sks
used, and a 10 rating torque equivalent friction factor E of the direct

drive typbadegcton cehky firiceiorexpansoen oml ¥Re( Ahricadebutfale3 B tOr t RRI €
and less than 0.74. A fourth refrigerating apparatus of the present

i nvent i onriatdhgdesraul qther esungy deRyde/ RRNGFENGEHS Ofr {¢2idn ARcfofi gect
drive type electrically driven expansion valve (Z), a heat source side heat

exchanger in12hk piésenitednvadiomat) on side heat exchanger (131), the heat
source side heat exchanger (123) and the heat application side heat

exchamger (131)wGper agRendinG 11g £agh [llad! 8 {4 L01ng0 B Sl G

rich mxture refrigerant having-a discharge tenperature &%than & out

10C hi ghegnbhaprébehe Ofidtint fo'Sahe 1iftba hAl1BE tg{fggsgfgu' I type

friction factor of the direct drive type electrlc rrven expa

val ve (Z)cbﬁgx?@QsBP OEZLpr Bor8igag '%ﬁ&éﬁagggel nc:réggglgaﬁghdp%vs%e

refrigerati appar at t he present 1nvent

d d [ l.y d
expansi orCLaTIet ﬁ""a%""@llszaéat éﬁﬁ%ééﬁ -4 VBEaE BEak B8 *%fg%rve&esa heat
I t t h t h
(105) Candeie oG aBpEIRRS Tl Siak BOE c%%ﬁgé?r‘é%%&?i%& cEhendiant to.
h,at h t , f t C d, d
rati Al tof qﬁﬁ%q%.lvaee%? %““ izt (1989 S aRE Hedfapprdftic™ ®
| ect t _to,0.37 d |
et e e BB AL oL SR8 i e
i ncl ud 1 d t .d t,
olectrt odS °¥¥rﬂ?%€%f'3;%a%§?§+f5%a pEPBhEaSE) fife by Balyl ah nera'tvé;eﬁgﬁger
123 h 131 th t
Siae hZ‘Qf"—%&%ﬁang PRy4EEM CRebREoflc3hoRRel BIAH S dirpdt, dFives SkRRoer
131 t t f t b d
o ric | STRAGNEIGY CafRin° Iilaied DVaREs, O ciPordtebel Tk PRo”
di regk drﬁﬁté/ﬁ:@ ésegt&g%@ é %I’I ven expansion valve (Z) is set to 0.62

or nore an ess an 0 seventh refrigerating apparatus of the

present inventiyon biges (2 ;! rtq_?l ur enéiﬁg IR veg% teréshea 12161:0(a

direct drive type e ectrlcally rrve xpa on va
he heat Lol rlcyed I 1R dE % SRR ERORE B h€§a55§%$$%‘2??%#i?éé’
et 5 15, A 5 i1
a heat source side heat exchanger (123) and a heat
20 application side heat exchahger (131), the heat source side
heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one,,
wherein a refrigerant having a discharge temperature in the
samé level as that of R22 or higher is used, and a rating
25 torque equivalent friction factor E of the direct drive type

electrically driven expansion valve (Z) is set to 0.34 or

more and less than 0.68.



sane | evel as that of R22 or higher is used, and a rating torque equival ent
friction factor E of the direct drive type electrically driven expansion
valve (Z) is set to 0.68 or nore and less than 1.02: 5 An eighth
refrigerating apparatus of the present invention includes a high pressure
done type conpressor (121); a direct drive type electrically driven
expansion valve (Z), a heat source side heat exchanger (123) and a heat
appl i cation sidd hehinkchigdsigerakingt heapparatesr c@fi déhe0 heresent
exchanger (123) and the heat application side heat exchanger (13l)

corr esponilnugntdoradchcotiles enbigb- prresswirer ciomen tygfe iaqpemmres sfr RZR2 BY pne
or a R32,rich mxture conprising an anount of nore than 50wt % of R32,is
used, andaadia@eichgdrdveueygpliebdentidally i dniftant expinsfionheradiveec{z)Ls
drive type electrically driven expansion valve (Z) is set to 0.74 or nore
and | ess §han d. HeatA BblkbBer e§idgermdatng exedainials qflzn?e phaseat heat

i nvention includes a high pressure done type conpressor (121), a direct

drivestypgpgl e64tisn! biddr inedit expanengér vahse)( xhe20hdabedbused! Gafd de
heat exchanger (123) and a heat application side heat exchanger (131), the

heat sourggaéi @mg@cg@rmr @hd3) tARd hEgthelp POPAE LG T O Bd dg hRat

exchanger (131) corresponding to each other one-to-one, wherein a R32 rich

m xture reféngegant (Wi);g2<§?1?és§ﬂ&{cgﬁ1925 e MR Uit Hfr " ey rbout

10C hi gher than™that of used, and a rating torque equival ent

friction V&xg&@ nEa0f rbbpi gorest Ud VR3bYRAGHECHE gl h\azdrfy@ﬂt ﬁﬁ@&’&?eon

val ve (2) Is set to 0074 or nore and less than 1.11. Aten

refriger gi%fsggg%gﬁﬁuweofrﬁéf@tthaxeﬁéwﬁ {:@Chﬂéeifau@ & RhEsSure

done typ r , a direct drive type electrically driven
i § ches £l t
AR TS LR S L R S S UG S P TR o
123 L£at i des t [ t
Cach of nit Ve "Efbe MBLCERLLATI 9! HE(VBR RRERNGH, varle £ FRDERES 1
rating 1Q1 tj)fg_y]_e n?c%’év?ﬁc?”ie%iﬁfnéﬂn fagtor E of the direct drive type
all riven e ? r

electric y xpansion valve (Z) is set to 0.74 or nore and | ess

than L 1L An ol eveghbeef Hedaiaid:ag.80par sioe B N if eSO | Breabhen

i ncludes a | ow pressure donme type conpress 15 a direct “drive type

el ectri Cgﬂx{ay%rﬁfiia&mrf‘am op Hf%ﬂﬁgﬁgésu h&@mes?ggg)efsitnggeggak 3&§E§tgger

(123) an eat application sid at exchanger eat sour

Si de}ﬁeata e&ff@é@eari‘}g?»{ggm etllé%tl%‘i%talil@pldr%zéap%%égﬁsmtv iGQaQE‘j{,

(131) corresponding to eath ot her one-to-one, eln a refrigera

based OnA*thFéétusgguread 2ilqd | 40T AURCRIHGYA! eratlzfslr)i Cti fact ek of

t he direct Ive type electrically driven expansion val've is set to

0.93 or rsgp%iﬁeiwféméeﬁehaer%m AP3YF 1P, oig@hgl teSERirde kaygntion

i ncl udes pressure done type co or (121 Irect drive type

?'1;’;;r;ﬁgiégﬁhg;e%c@%n%@”?h%)vaéé{& (Gle DA ai»‘ﬂiri“c%t?ﬂd%e Rgak exehanger

exchanger (131) corresponding to each other one-to-one,

20 wherein a R32 riéh mixture refrigerant having a discharge
temperature of more than about 10°C higher than that of R22
is used, and a rating torque equivalent friction factor E of
the direct drive type electrically driven expansion valve (Z)
is set to 0.37 or more and less than 0.74.

25 A fifth refrigerating apparatus of the present
invention includes a high pressure dome type compressor (121),

a direct drive type electrically driven expansion valve (Z),
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application side heat exchanger (131), the heat source side heat exchanger
(123) and the heat application side heat exchanger (131) corresponding to
each other one-to-one, wherein a refrigerant having a di scharge tenperature
in the 5 sane | evel as that of R22 or higher is used, and a rating torque
equi valent friction factor E of the direct drive type electrically driven
expansion valve (Z) is set to 1.02 or nore. Athirteenth refrigerating
appar at usa of hee psesere 1Gide/enhéan i egcbhdagea hi(@2Ir esande dontheape
conpressor (121), a direct drive type electrically driven expansion val ve
(2), a hegppBiedERoni dedbedleatx chartgaigdri 28) abYl, a theatheppl soarten sdidde
heat exchanger (131), the heat source side heat exchanger (123) and the
heat applh&at i QxchadRdieat(128y exahangee (Hed) cppleisponibmg sicleeatieant her
one-t 0- one, mhereln a refrlgerant of R32 alone or a R32 rich m xture

conpri si ngy &y gf r@of é&\l\tﬂ/ of t&32eh&hUs68hedNd che-albi-Baet,0r que
equi val ent friction actor e dlrect drive type electrically driven

expansi O%ﬁ@é/ﬁé (%) der efé)m_zoblasla@l o6n MaFe s iydEentindr of r raehay ng

apparatus o present I nvention includes a high pressure done type

corrpressog aﬁte Eftaé‘h&atpfaetset B G lphdlrhypacexaanskoryyal ve

(2, a heat urc at exchanger (123) and a heat 25 appllcatlon si de

heat exche_ait&te{rl(éﬁjl)a,e %he vBgat %J‘{esffo('i3gswgat ﬂ(chgngeét(%gS)oag‘rﬂ Lie

heat application Si eat exc correspondi ng to each ot her
one-to- onecs {? ch m xture refrigerant having a discharge
t enper at P %f out OC hi gher than that of R22 is used, and a

rat'ng.torque qu' %i%@ﬂt f{éffivggértv a(%g Epgfarfa%sd'r t ctmé/e gteg\ent

electrically d Xpansi on set to 1. 1 or

L g e G
gighahger ( +E?ﬁandr%ﬁgeh§§§t 2-pI geg ?la%i %Eh >Fé?xga?lourcg SIdiz cat
correspoﬁﬂlhé %B eﬁgﬁrg?heFlg%E1ﬁ$é¥ua£%£ere QP hﬁ?ﬁﬁgeggh égse eg% HFC
i ve vy gPme A it Hap ey e haien offh vé?% Hedt, FobfS Thi8E

nore. A sixt eenth refr| e:sg%r%sg gggar%% hoéatt h%gg3 q%%lq,_ r{]V%I}_hIeOI’I QE' udes

a |l ow pr essor dir ve type electrically

drivgg ex CiS|on vaIv eét )ggégﬁﬁlé ur § Ségghhe hg ch ge£o(bg§) and

a he nger one or the hea

source Skﬂe heat gxc %é%g$)gg%gdth§rhﬁab appl i O”aﬁhd%1h§§£1ng

exchanger belng co urallty of hedt exchangers

B v T T LS
expansi on lveacltvreic(aa)ly d§f@eho e&p%%ts%.orfm{rglggd (Ize)SS Eh%’h@ﬁﬁ 09.62 or
more and less than 0.93.
20 A seventh refrigerating apparatus of the present
invention includes a high pressure dome type compressor (121),
a direct drive type eleetrically driven expansion valve (2),
a heat source side heat exchanger (123) and a heat
application side heat exchanger (131), the heat source side
25 heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one,

wherein a refrigerant having a discharge temperature in the
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A seventeenth refrigerating apparatus of the present invention includes a
hi gh pressure done type conpressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger (123) and a
heat 5 application side heat exchanger (131), one or both of the heat
source side heat exchanger (123) and the heat application side heat
exchanger (131) being constituted by a plurality of heat exchangers,

wher ei n aghfibr ilgaredntadatcihag aofli R2Raoge hhbylper atiar exsed t handame faviig as
that of R22 or 10 higher is used, and a rating torque equivalent friction
factor E earghe dquavialenitv € tiynd oal eftatiaml i yo fir then ddxearnsidmivel tyepé 2)
is set to 0.40 or nore and less than 0.80. An eighteenth refrigerating
appar at useg@bcthechl egerivatentkpansnehudesive high pressute KOO . 6Bpeor
conpressor (121), 15 a direct drive type electrically driven expansion

val ve (Z) popehgall 3845CEHhaNJE .laeat exchanger (123) and a heat. application
si de heat exchanger (13l), one or both of which are constituted by a
plurald ty of hegt exg er it i d efgd s Of 0 R32 +RleONG s e tR32
rich r?ixt.ure coérﬁpri élﬁ g@gn %&%ﬁﬁ&‘%dmr eﬁﬁgn 50wt % of R32 ft?s used, the
rating tog Y i gty f (o] e +q; ' .
el ectri caf‘ﬁygrc]??é}énﬂégggﬁé%o% \bgg\}}eg?%%%}ls% esglt0 En!(é 0 tg’!ﬁ;le‘;ggﬁ%%%&aﬂngqlzels)s'
than 0. 94 .ni_net I j i g f F=ING i sgment i on
i ncl udes 3 ﬁilg%ﬁggr gsig‘h}rée tg'fé;n%g?{/%éeﬁ%l%:rrpr ggsg%il??gl)e%ptsﬁgﬁgﬁr gtcatl%%ri type

el ectricall yﬁggtvi%o%%nsigfqgal = Z) ex@hg%%%ﬁzgugr:ﬂ(figil ndeat e?;%acnger

(123) and®a applicaiion Srde heat e g , one o oth of

heat exchaRBLiseiadh BaRk, RGHETPRCRadosy 3T3n)00 oY noe, ShaLLE] S
hor e WhanhSRbutSKOdGher iy e Sheroaort o Dol ESRELER FET Hedif
expanc onetbahoeses) (E5181 FoPrehnialing: . thh tRebl "Bl G ahe. "
br essure VRRESHTpa cHRATLISEPAT 1315 RaZai IS oPFvel t 2 of 4O, B O
e o e i
exchanger T {4519 %lﬁﬁlecgﬁgflﬁtvﬁiéa%byf%h%g&gl i@ﬁo‘#fhtgatggxcﬂg%ggﬁgeCt

1+ cibon ahre: BEbT ey AR AT VoY hnalihch 198 ) 48 BEY, €8 0
ofrigorat Thh SpoaPEr.angr eRE BRaBedt Wivention i nel udes a | ow pressure
expanst on val Ve ( g chreBrtheEatifl' | ol T peC tie Ol iRRen
by a o ur ShYeHEEpR oay FSER A ohi o RkeBBEre, BT tibel BohiprBsgaz Tz,
rive typd SREEERr aRRrS bk e B R ANyt Heg elBahBiok Yp1b8 (@07
S n7Bnt i 8 PROEUISSE T oif TEeoirat aosefsluedd PR g} ) b5 BaEeC

> am R pressure dore conpressor a |reﬁt

étﬁ&%é?ﬁﬁ%@%ﬁ#aasﬁes[ ek RSy B )etxh%aﬁ&%%# PRHEse Fige o
[ 23 . 10

appl i cat | BRRL; dRXTARS S HAID: Py CB8: rietbnaA PR EE £ o ALY aleBy of

heat exchangers, where a refrigera t hav'& sch rhge tenperature in

5” H aving aag'é h _ erat ur e
the same $¥VRANGRT{ n&13L) RBOTEPSRPBALPYII s Bse&3%8nd Tt S5 PG 08

equivalent friction factor, E of .the direct drive type electrically driven
15 expansvVberednve (B32; Lich méXEurgo Wi iy F‘é‘é’&ngha?n '1§éﬁaﬂge

twenty-third refrigerating apparatus, of the present invention jnclud a
hi gh28r esterpetakreypt BOHS ddyt 2pody 1§ gi ?‘é&thed:ri ’fybléajél et P‘E?auy
driven expansion valve (Z), a heat source side heat exchanger &123% and a
heat 20 abpl headi oANdi de NN TN requtiglenef BiChPR SACERE Felf
source side' heat exchanger (1Z3) and the_heat application side_heat
exchangertie3djirgetndrivastypet edeshracpiliyarfiriyens expansSdREh ¥idaes (Z2)
wherein a refrigerant of R32 alone or a R32 rich m xture conprising an
amount of nore than 6




25 50wt % of R32 is used, the rating torque equivalent friction factor E of
the direct drive type electrically driven expansion valve (Z) is set to
0.94 or nore and less than 1.41. 12 A twenty-fourth refrigerating
apparatus of the present invention includes a high pressure done type
conpressor (121), the direct drive type electrically driven expansion val ve
(2), a heat source side heat exchanger (|123) and a heat 5 application side
heat exchasgeet( t®1)0,. 7dneromdrst ftamsf ltdws heen sbultte side heat exchanger
(123) and the heat application side heat exchanger (131) being constituted
by a plurality af heaitlexchafgdégerariegei napp&Batasch off xt tthe r eprégenant
havi ng a di scharge tenperature of nore than about 10 10C hi gher than that
of R22 isjinsedtiandiaclatbiesyat trighe pa@ssvaleeriomd riyiié Wohmedssor ef21 e
direct drive type electrically driven expansion valve (Z) Is set to 0.94 or
nore and hegs reban dkide ﬁxpéwﬁﬁdbitiééul?fatﬂeéﬁtb&@a%%ﬁ%hﬁW%ﬂdg fﬁf
present 15 invention includes a high pressure done type conpressor 121), a

directs drjvepp¥pRe Qdifildd Caside dr hkgR e@@mr@walg 3¥) . afahed €e
si de heat exchanger (123) and a heat appllcatlon si de heat exchanger (131),

one or bo eat: 350 S er. 2 n 0
appllcatlé p£§%%@ %gtgéf%hgﬁﬁﬂi %?gﬂgﬁ e|n gtﬁ?&%egé%e gom?%ra (vgof
heat exchggger aﬁgﬁ asg n a,J.at
t or que EQUI€g|§%t é%l(ﬂ]%jif ?he g??e&ﬁg r%é%y %géénr4€§

driven expaoghleyal Y31 ¢) bmsg Bﬂd9P84 b nea%han%th@s tJhaent]q 25 A

twenty-si xt rlge at1hg appara us of "t he present invention

GRS e SO of VPEr £ OGBEERE ekl ) on® ¢ 1k Ai3dd, T UAR o ST i ' y

drhvenhexpanSIOn val ve t source Sid h

22urh 30"C PR CEbLPRLSHEC £ TR 1O AR Lﬁﬁﬁ 248 fé’%;eﬁsﬁg‘ét %ghlxsa eypeeat
5

%Er‘é.”ﬁe;e#%l?ﬁb%?iaﬁ? BTN a1 B IVES ) B R RO R T B e

friction n(&cé 05 ‘F Pés(')é gghghrfcild” ve type electrically dri ven expansi on

valve (2)7s & nore. A twenty- seventh refrlgeratlng appar at us

of the present a0 'eﬁ. e;gdtqp i ccét %;%;aq:lmcﬂg s isaq:rues d%rga )ﬁpe Ff%r egsor

(121), a direct drive type eIe expanS|on va 2 heat

Zi’gkéﬁgZL‘*fV%ﬁﬁonﬁﬁlé SRR 1 Fdv ePREsf %3@%@§p§&hga%°§pr%§%ﬁgn33>1(>v(zjs%)
1

ol Pal 1y breERE : %ﬁ%ﬁ%ﬁgglf'éi Vcé%eﬁ r.eg,r‘er%%% ﬁ%%?&gséfﬁ?skﬁéﬁge ’

rating t ﬁéu%@%%u?séﬁgﬁf Fitadc ekt 8%x§3?8%ﬁ fizay, ° Hife 2 yphefe

el ectri Cag(ﬁﬁih 1%'?1 291 ﬁ@ﬁ'to%)é@{a‘{?goe%z) ﬂi§1fet t}x head Oéo&@égcﬁaggs a

twent y- ei era I'ng apparat u esen i'nventton 1n

hi gh prespile %maﬁlg,@ (Zgaaasssg alledd r?eagee rgagotapﬂrésx;@gmwpg g'Fgg tLgally

driven expansi on va heat source si anger

oo’ s AR, (i, N laaga ((e0) o806, O6eHOE" Bhel s bre!
exchagger Jn PgI %fﬁ%ﬁ egaggdaag%gpgl u Iluts)édof heat exgggnger S,

wheréin are r|gera ohe or rlc m Xt ur'e conpri sing
et et on tord: vt telbeien, 1agCer! B oo 4 Y SR Shlfei on
val ve (Z) ecf% afiy é@lQen ef%an51on valve (Z) is set to 0.93 or
more.
A twelfth refrigerating apparatus of the present
25 invention ineludes a high pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (Z),

a heat source side heat exchanger (123) ‘and a heat

7



A twenty-ninth refrigerating apparatus of the present invention includes a
hi gh pressure done type conpressor (121), the direct drive type

el ectrically driven expansion calve (Z), a heat source side heat exchanger
(123) and a heat 10 application side heat exchanger (131), one or both of

t he heat source side heat exchanger (123) and the heat application side
heat exchanger (13l) being constituted by a plurality of heat exchangers,
wherei n aaBp idathion ide hedti ggchandeavi (1B b) di thaahgats pures usedef
nore than about 15 10C hi gher than that of R22 is used, and a rating torque
equi val enpehii CbikeRahgetkor (23§ tdwd divlest hiritveappidceltdoir i sakdey beaten
expansion valve (Z2) is set to 1.41 or nore. Athirtieth refrigerating

appar at us e@bhlhg e’ €3ant )20 dorresipondime| udes eadh ghophessuoredboeongpe
conpressor (12i), a direct drive type electrically driven expansion val ve

(2), a heghe$@YnCe Sieerigatagkchanday (d28)senargeheanpapplturat iim shde
heat exchanger (131), one or both of the heat source side heat exchanger

(123) and heale 252 8PRIhatatd PNRERIG NERt gREEh3RIAIséd 31 hnBeidNgrating
constffutgémgy a ﬁ?ﬁrggityaof heat exchange?s, wherein a refrigerant based

on HEC iSFH%gﬂe f%dqgﬂﬂmkﬁﬁq W CEREVEE: CRT o ithld Qi Odr fvd Stypéf

the direc 've pe electrically driven expansion valve (Z) is set ' to

sy orB1Zor Rt GY dLlodn | EhphBian IgaPRAI@)L016T She BCATND or

i nvention® vapor conpression refrigerating cycle, 5 wherein a
direct drive type electrically driven expansion valve (Z) is set based on a
rating toPﬁES'equivalent friction factor E. A thirty-second-refrigerating

2ERLE e 10 ReCEREERReH - MASEyASELIRS BeppmIS oo A, rprehe

b BBy e 1o T A SO Aot e onOE

LA, SRR B g BRI LNCR) i PaileOlafpr e
a heat source side heat exchanger (123).-and a heat
application side heat exchanger (131), the heat source side

| heat exchanger (123) and the heat application side heat

15 exchénger (131) corresponding to each other one-to-one,

- wherein a refrigerant 6f R32 alone or a R32 rich mixture
comprising an amount of more than 50wt% of R32 is used, and a
ratiﬁg torque equivalent friction factor E of the direct
drive type electrically driven expansion valve (Z) is set to

20 1.11 or more.
A fourteenth refrigerating apparatus of the present
invention includes a high préssure dome type compressor (121),
a direct drive type electrically driven expansioq valve (Z),
a heat source side heat exchanger (123) and a heat
25 application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat applicatioﬁ side heat

exchanger (131) corresponding to each other one-to-one,

8



the first, the second, the sixth, the seventh, the eleventh, the twelfth,
the sixteenth, the seventeenth, the twenty-first, the twenty-second, the
twenty-sixth, the twenty-seventh, the thirty-first, and the thirty-second
refrigerating apparatuses, 20 wherein the refrigerant is 8134a. A
thirty-fourth refrigerating apparatus is any one of the first, the second,
the sixth, the seventh, the eleventh, the twelfth, the sixteenth, the

sevent eenijierkhn taeRBe- frish, dildMentirsegerdntt Nead IRt ¥ SixEBhathe
twenty-seventh, the 25 thirty-first, and the thirty-second refrigerating

appar at UsggmpWReEakB e Mdfd | BREANELLRLBAME Wi dhbst ¥nbhf thatefdé ogsati ng

apparatus i s any one of 16 the first, the second, the sixth, the seventh,

the el evengh,,skhie %W@f&rbaﬁ%ﬁ%sﬁ?ﬁgﬁgagﬁu&0§l§ﬂ¥e&&qgQﬁgntfyator

twenty-first, thé twenty-sec ty-sixth, the tmenty-sevenﬁfh?fthe

thirty-figgt, dﬁggcfcggfggy ;yp%e%%@t&g[z{]ahgg Rk ﬁé@&?,vaﬁwe&ﬁ/“me

the refrigeran S I rty-si rigerating apparatus 1S

~of the figgt he second, _t i Xxth, the seventh, the eleventh, the
twel fth, E%esg%xﬁgegfg? Pﬁen§é§3nteenth, the twenty-first, the

t ty- d, he_t ty-sSixth. the t ty- t the,10 thirty-fi t,
o he thrty AvcttEetder el derad il Y AR fus G Ad! fadedade |
8404A or 8507A .A thiri sevenhh hefrigeratig&ﬂgﬁ aratus i s any one of the
fourth, thBVAPhiRR & %EgﬁFt@e LA PRESHINE LY SRS STPur¢d Ll khe

ety o0l ph0E SRLEY kot S0 108 10 SIILK Seeond el Ligereto
a2 butar® (RE2% s SAAE0Es15 98 . DaRY RESCHEBRTanct 140 | a1t Poadtoaiy.

10 application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
exchanger - '(131) corresponding to each other one-to-one,
wherein a refrigerant based on HFC 1is used, and a rating
torque equivalent friction factor E of the direct drive type

15 electfically driven expansion vaive (2) is set to 1.11 or
more.

A sixteenth refrigerating apparatus of the present
invention.includes a low pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (2),

20 a heat source side heat exchanger (123) and a heat
application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers, wherein a refrigerant‘based on

25 HFC is used, and a rating torque equivalent friction factor E
of the direct drive type electrically driven expansion valve

(2) is set to 0.33 or more and less than 0.66.

9



20 Athirty-eighth refrigerating apparatus is any one of the eleventh to
the thirty-second refrigerating apparatuses, and utilizes an existing pipe.
A thirty-ninth refrigerating apparatus is any one of the first to the
thirty-second refrigerating apparatuses, and 25 includes a refrigerating
machi ne oil based on pol yvinyl ether. A fortieth refrigerating apparatus is
any one of the first to the thirty-second refrigerating apparatuses, and 17

includes a refra gewelnrt@em&hlﬁ@fm@ebaﬁ@ﬂ?oramz\aﬂu@sw . tie f ¢rasdny st
refrigerating apparatus is any one of the first the thirty-second

refriger atdygh @NRr fhébedes a9dni g ! pﬁsgsaréeabmaefc beng o roi '12119560'
on carbonic acid 5 ester. A forty-second refrlgera I'ng apparatus i's any one

of the fifsiitheet ALY %9@32%&@%@1]9%:] rwrfmar@%gég ﬁ.ﬂ@awg' Ygs5s 2

refrigerating machine oil on a enzene

refrigerafi nge gpPaLaLisel s AN O aﬁ%et BchdnbRESt (1hg th'ar.f1 “sgColdar

refrigera |ng appar at uses, sare |ger I ne o

on 08¢t Apdilcatidir LYLOHddL | SLERIRERL ney PR %g 42 BRERO"s Obnkhe

firstthéR -secon refrlgera I'ng p ar

< rn el S5 T ean g S BB Ol hett
forty- f oBB St er""“#‘%gﬁéﬁﬁéé‘%’e‘ abge el a#rx@ai#o?r‘ré‘%? %%“e#‘”“e
addi tive 39”03355935€”heat exchangers, wherein a refrigerant having a
discharge temperature in the same level as that of R22 or
10 higher is used, and a reting torque equivalent friction
factor E of the direct drive type electrically driven
expansion valve (2) is set to 0.40 or more and less than 0.80.
An eighteenth refrigerating apparatus of the present
invention includes a high pressure dome type compressor (121),
15 a direct drive type electrically driven expansion valve (2Z),
a heat source side heat exchanger (123) and a heat
‘application side heat exchanger (131), one or both of which
are constituted by a plurality of heat exchangers, wherein a
refrigerant of R32 alone or a R32 rich mixture comprising an
20 amount of more than $0wt% of R32 ie used, the rating torque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.47 or
more and less than 0.94.
A nineteenth refrigerating apparatus of the present
25 invention includes a high pressure dome type compressor (121),
the direct drive type electrically driven expansion valve (Z),

a heat source side heat exchanger (123) and a heat

10




20 refrigerating machine oil is 0.3 or nore and 1% by weight or |ess
(refrigerating machine oil weight ratio). A forty-sixth refrigerating
apparatus is any one of the first to the thirty-second refrigerating
apparatuses, wherein the conpressor (121) is a swing type conpressor. 25 A
forty-seventh refrigerating apparatus is any one of the first to the
thirty-second refrigerating apparatuses, wherein the direct drive type

el ectri cabhppldcateonexgizdesi brat8 exclEnge Z) 13191, udese a oral vetlhodyf (the
including a needle (2), an insert hole (16) of the needle (2), and a

refriger antapassagerdd) shae posidt onedchangse end23f) t hend nsehle hoheatf 16)
and whose passage area is adjusted by the needle (2), a 5 case (3) that is

at t ached apFl heavabieshdey Hebt sexdi@igdihe(D3byprbeiidg ebnkhte tutedr thyhdd €
(16) is enclosed in an internal space (30), and includes at |east a part of

el ectri cgﬁ))iur I'it’fn dEANBALX) ekBhadhbysNd Wherdegdl£ 3k | Pithe d &I Rl
space (30), and fTowrate |lowering neans (P) for lowering a 10 flow rate

"of agrefgd Ok r ts i AgsA (e i a
spaces(30§é?ﬁ$gﬁgﬁﬁgnﬁ?ggg tgggég?Eé?BFo?%@ %%gFMeeng?%e insé?%ﬁhéﬁgﬁ?QG)

and the nggedenG2her® £1944 y?);ﬁg%htcf’f rRh51 G als 09, 2RRA & “§?§§a§2?ﬁé}qﬁﬁgg

the first to the“thirty-sec refrigerating apparatuses,

direct driyes | epf i} | i | | Rty |
oy (1) TAEHAPERE, RELGFTobY, PaLKEP CEPROT DEnlc okl HAATS B¢ 1h

body (1) I'nsert hol e e nee

fri . | L f | hol e
(16) and hacst ALEy Rl BT AR RaAN PO 5 2 F 108 5 )

(16) and e area i s by "t he se

e R Petdepkahlf R (1) Zo Lhal the etner side of Lhe
Ieasioa part Ohkaéﬁéﬂéfé%ABIrefrigerating apparatus of the present
invention includes a high pressure dome type compressor (121),

a direct drive type electrically driven expansion valve (Z),

a heat source side heat exchanger (123) and a heat
application side heat exchanger.(131), one or both of the

15 heat source side heat exchanger (123) and ‘the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers, wherein a refrigerant based on

HFC is used, and a rating torque equivalent friction factor E

of the direct drive type electrically driven expansion valve‘

20 (2) is set to 0.47 or more and less than 0.94.

A twenty-first refrigerating apparatus of the present

invention includes a low pressure dome type compressor (121),

a direct drive type electrically driven expansion valve (2Z),

a heat source side heat exchanger (123) and a heat

25 application side heat exchanger (131) one or both of which
are constituted by a plurality of heat exchangers, wherein a

refrigerant based on HFC is used, and a rating torque

11



driven means (X) for driving the needle (2) in the internal space (30), the
electrically driven neans (R) having a thread 25 portion that is threaded
outside the insert hole (16) and extends in a shaft direction of the insert
hole (16), a thread gap (23) in comunication with the insert hole (16) on
19 the other side of the insert hole (16), and flowrate | owering neans
(Q for lowering a flowrate of a refrigerant flowng fromthe refrigerant

passage (ghuﬁgalgﬁtt hreadtdap (23kctidir omh dihe timserdidwite (dBjve5 wype
forty-ninth refrigerating apparatus is any one of the first to the

Lhi rty-seqonderebaiggr ali\rRPERpahuIEn viEvel zbheidli sett doi Vo deypar
electrically grlven xpansi on valve (Z) includes a valve body (1) including

a needl e é?}foggﬁiﬂgggpgﬂyﬁad;g@_of the needle (2), and a refrigerant

passage ( at positioned on one end of the insert hole (16) and whose

passage area isﬁa%kgé%tstg,@s%ohﬁe{@@ﬂifeﬁain@ Sﬁ?éré&)xst bt tife aptasded to

t he val ve body that t other side of the insert hole (16) is

I d i i.nt er.nal . ' Wisse
ol cct 1 cal PyeREifEn MEAnSRE T S Wil My A Ao 2 e
space (30), anle%gﬁggv'eé gﬁ%%g&g{;g@{:ﬁﬁ?}%agiiz%rf%qc GlsWRRD ALV B2 )

ci rcunf er 8nGd ctrica riven ans (X) and an i nher
circunferential surface of the ca 3), r 0 Wno R)
for |owerngBEAY oSS of S 850 %fa&’l ge‘?’glén}?aIH%EIV\»V'L ngiggk vvewg?llaa félmra??é?s%ace
(31) positioned on one side of the electricglydy.dri ) &

i nner spa@PPRAGRtIRG S %cBﬁB%p%?&@‘?é%%rp s‘?’f’%ii)cﬂnecyd&:%n%?ﬁ(raﬁ %J%%(erol flgiit'e

t hereof through the outer .gircynferentia (21),. fiftiet
refri ger alPA§ apifteli®is Fégﬁny of ef(ﬁhagggfri r l‘tlztsé th%lutihi B:thﬁ serend

fri ti ' tuses, wherei 1 xed i gerant of R32
[ ch 4 xi APBI4GRBRPS: 1 BT ROReRBrE (AR 5OMLAR0F oI 5 TR B 3nd
20 t t_(4) of drivi . f Iy ' t
ol cct 1 caPRyaRtbin A RS oFRoarISe TSy PROEeRE) A ertagietn (Y ¥E
fri ti t [ f. the 5 fi t he tJy -
o111 Gor afiAQnARRAr EUURRSAGHER onh osb RAREn L Mhets (B B R NG

not or of the direct (rive e electrjcall ri . io Z
is a rgféhéapﬁﬁ ma§nettse 'fti%yg%c5ﬁ%ﬁn r?&éﬁgginéagﬁgéggﬁgs ?§¥§%¥§%ge)

of 10 the Lokt k2 U YE s AelLl 94 oo ane gy absiehn ¢
dermghet | HPRBR IEBMIB IR oo SRE &0 bl 4 Hod 4 RERE B T g,
APpar at Uses. whir SRS cFPEESPRRA IR B [ SR SR et dbent,
o ber oA ity e o (e Bl b 50 oo T
e et pfvd S gp8 216842183140 AW B ol VEORE (271 O7
a heat source side heat exchanger (123) and a heat
20 applicatidn side heat exchanger (131), one or both of the
heat source side’ heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers, wherein a refrigerant of R32
alone or a R32 rich mixture comprising an amount of more than
25 50wt% of R32 is used, the rating torque equivalent friction
factor E of the direct drive type electrically driven

expansion valve (Z) is set to 0.94 or more and less than 1.41.
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A fifty-fourth refrigerating apparatus is any one of the first to the
thirty-second refrigerating apparatuses, 25 wherein a permanent magnet (4)
of a driving notor (R) of the direct drive type electrically driven
expansion valve (Z) is fornmed of an anisotropic magnetic material. 21 A
fifty-fifth refrigerating apparatus is any one of the first to the
thirty-second refrigerating apparatuses, wherein a thread surface of the

direct drive tYRgtiJe?l%MJﬁﬁ{ﬂﬁmd#éff’Ffb@ﬁ‘m ORp¥akYBubZbs Strfé)a%f-‘és hih a

fluorine resin. 5 y- Sl xt efrigerating apparatus is any one of the
first tot Lty refni: I ' o} 4
Iubricantaggeggﬁpbe&ﬁggﬁggg ?h;ggg{ J; aégﬂgﬁﬂ?%%sﬁﬁe%ct |%&§§§péigl)’

el ectrica riven expansi valve ) i fi.y-sev efri [

appar at uotre iy GRe SRS ks Areibarty e Sikhs Flf LR Ry
apparatuses, .and includes a rtefrigerant circuit (l1 l ncl udi,ng _t direct
drive typ8 elhc,?(,at%ri SRY5FSri Bt eex% i or?%a\ﬂagbe'% Z) ?i\?#gngéadi nas\(,a\ﬂf%%? A
fifty eighth_refrigerat| pparatus is any of 15 the first tq the
thirty> se@BR&IFRELE Bersa‘t‘:{gggﬁgﬁar%ﬁ%@é?e%nﬁs(iéI'uo‘é%e a%FefRtbr Qht {h? cuit
(11 0) including one direct drive type electricall% driven gxpansion val ve
(2). A fiheatni MONGLSE ri §&H8t | ﬁ’g?a%pa?ﬁ?]&%n%?rt hd1#3dsenq nvEREi orfteat

i ncludes a | ow pressure done type conpressor £12I.), 20 a di;rect drive type
el ect ri caPPPlacatianegadssitgaty #Xhager o(hdh) Beurge congl ituiede bhadhger
(123) and a heat application side heat exchanger (131), the heat source

si de heat PENEARAEEr qA2BeatnderFBaRg]LSappfheE®1i®N &i &d2hehichx

(131) corresponding to each other one-to-one, 25 wherein a refrigerant
based on h¢frégaraph haviBgda digcharge temperature of more than about

10 10°C higher than that of R22 is used, and a rating torque
‘equivalent . friction factor E of the direct drive type
electrically driven expansion valve (2) is set to 0.94 or
more and less than 1.41.

A twenty-fifth refrigerating apparatus of the present

15 ' invention includes a high pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (2),
a heat source side  heat exchanger (123) and a heat
application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat

20 application side heat exchanger (131) being constituted by a
plurality of heat exchangers, wherein a refrigerant based on
HFC is used, and a rating torque equivalent friction factor E
of the direct drive type electrically driven expansion valve
(2) is set to 0.94 or more and less than 1.41.

25 A twenty-sixth refrigerating apparatus of the present
invention includes a low pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (Z),

13




rating torque equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 22 0. 31 or nore and

| ess than 0.62. A sixtieth refrigerating apparatus of the present invention
i ncludes a high pressure done type conpressor (121), a direct drive type
electrically driven expansion valve (Z), 5 a heat source side heat
exchanger (123) and a heat application side heat exchanger (13l), the heat

source side Dfeke oxcbapgs’. €igd) achd heehentngep! | qabisn siflp NEat neat

exchanger corresponding to ot her one-to-one, "wherein

friction ARRIGEAEisth (HEAGCHA bRcHAfera 1A D Btk U | BORHC SELAR o
val ve (Z2) rfesatsets&&é?esd's ﬁtehmrl?eg‘@d le%%a%%@? O'ngzciiﬁdsgﬁﬁy_fﬂﬁéteggaFe

refrigerating appa us O e present i nvention es a |l ow pr
done type _conpressor (121),, 15 a direct dri ype .el ectrically driven
expansi on a\PﬁrI\g'é: )o,n a"]ﬁ% th%%jﬁrﬁécé?ageﬁeé}{g&ic%ﬁé’& C(%lta%oeé\ Reap
application side heat_exchanger, (131 t he heat source side heat exchanger
(53) SnaBLHE st i heat | Sreurddchia MBetRihod: HACRSSAT IR nghLo
each ot her one-to-one, 20 wherein a refn%gerant based on, hydrocarbon is
used, andBECr 46 AFadr A SqUidkhttITqes | SRRt EEnictHRn gfReker dBi ve
type electrically_driven_expansi on val ve gﬁ) i.s set, to 0.62 or nore and
| ess t han®§. &he Aireqy . deLbRdtYRer BdErAing LAY p AR RXRINS RRsERIVES
“invention includes a hi%g ressure donme type conpressor (121), a direct
drive typéZd| &t siedalty I &F dYPdhsi on val ve (Z), a heat source side heat
exchanger (123) and a heat 23 appl ication side heat exchanger (131), the
heat source si dd RUENt¥xERYREER MELIiIaTRtING RPRATAINS f i e shuesertht
exchanger (131) corresponding to each other one-to-one, wherein a
r ef rilder ahvea§é@noANRIYA6Ea R B ghs RIQES UL HORS tyRe RPRRFeRRCR (4 2R ent
friction factor E of the direct_drive tige el ectrically driven expansion
val ve (2)aj digect: sliws typeneteghtirasliyt ARaveno2xpAnsiien, waivel (2),
refrigerating apparatus of the present invention includes a | ow pressure
done typeaco sofoynce ) sidey depdct eghangse €123) i aadl y adr ikeat
expansi on valve (2),
application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat
15 application side heat exchanger (131) being constituted by a
plurality of heat exchangers, wherein a refrigerant having a
discharge temperature in the same level as that of R22 or
higher is used, and a rating torque equivalent friction
factor E of the direct drive type electrically driven
20 expansion valve (Z) is set to 1.20 or more.
A twenty-eighth refrigerating apparatus'of the present
invention includes a high pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (2),
a heat source side heat exchanger (123) and a heat
25 application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat

application side heat exchanger (131) being constituted by a
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a heat source side heat exchahger (123) .and a heat application side heat
exchanger (131), the heat source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each other
one-to-one, 15 wherein a refrigerant based on hydrocarbon is used, and a
rating. torque equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.93 or nore. A
si xty-fourt i LghkigesAt hadraRRas e, tHRePEEACH 2BrlRYyephhen dfckyges a
hi gh pr esEt&r gag%ng type conpr essord%Zl'), a direct drive Type electrically
driven ex iLon val (2);, i Sx&Shap )t a
Bi‘gfle BrVa Y82 Dici “HS?éan urseottrldgl%ﬁs?lﬁ)edﬁ'% ggf.lgégﬁeal?&q

heat applrcation side heat exc ger heat source si

exchanger (| 23) e.he pli,cation.sjid E'ﬁﬁzhﬂﬂfter ]

corres ponalg?ﬁ'g%t 8%22%#10%%6;@56%3_ t%r?%niéjgeﬁﬁ%r gf’%agter g'% I'geran bgé%%é%%n
hydr ocar bgn i s _used, and ratj.ng toragye equivalent fricli actor. E of
the di rec?aﬁiior d?i ve yﬁzleel Sl 18F 9 vewpeipa%i?%ﬁé%én{?jey( THEeh et
to 1.02 or nore., A sixty-fifth refrigerating apparatus of the present

i nventd on®¥REPEAER Xaﬁ?f\% f2ds S e"ecﬁ)?Fé’t c%‘ﬁﬂ?%%%br (121), 5 a direct
drive type electrically. driven expansion,valve (Z), a heat source side
heat exchanger P13#eniyend trﬁggfgﬁﬁﬁbﬂgsia‘&?(aﬁ) usex%ﬁaﬁ’z)‘& RYeS{NL ope
or both of the heat ,source side heat exchangey (| 233%& and t he heat

appl i cat i BAVENRACReARCAREREN Ge NG PF SSSUKS 6{94*5 iR FHPLESRPY (121 ) ¢ y
of heat exchangers, wherein a refrigerant based on hydrocarbon. is used,
and a ratthg dérgae dgiveatype mliectirdsalddt Grively SHRAM ALYV (% e
electrically driven expansion valve (Z) is set to 0.33 or nore and |ess
than 0.662 Aheakty-squrae r efidger BEARy H¥CHANIRE of (123) pr addnt a5 heat
invention includes a high pressure donme type conpressor (121), a direct
driva Ot ypeppléeatienl I18ide i heategrahanger, akdd1)7) ong pEatbeldureé sihee
heat exchanger (123) and a heat application side heat exchanger (131), one
or both dteahe IBearosourtddsi dhaadat XMRERF (1123)anPrte fbgt dpat
application side heat exchanger (131) being constituted by a plurality of
heat exch%lhgbi@?tiaﬂ@rép-ﬁeaheéftri@@?@ﬁg%sgﬁ’%h hodngcerpshitatgdedy ahd a
rating torque equivalent friction factor E of the direct drive type

el ectri caplyrativen akphesitoneyghapaers i wWhexein & §320 BiChoMBLIXAFS ess
than 0.80. A sixty-seventh refrigerating apparatus of the present invention
i ncl udes kefohgprant pavipgeat fischargresspperpiiire of moFeyithan ahquke
type electrically driven expansion valve (Z), a_heat source side heat
exchafgerlQi03highera Hean 5ppri @f i BA2silge Weeds edPFardjerating) tdniier
both of the heat source side heat exchanger (123) and the heat 5

appl i cat i sty akenkat LekehifBer T2E82Y bEI n§fcokdE t HEEWy SGHYE alb¥BP of
heat exchangers, wherein a refrigerant based on h}/dr,ocar bon is used, and a
rating t orkerteieally efirivanct pERAREEPRr VA1 t hE) ditecBelr it lyptk or
electrically driven expansion valve (Z) is set to 0.66 or nore and | ess

t han 0. 99m0X®- A sixty-eighth refrigerating apparatus of the present

i nvention includes a high pressure done, type cor’g)ressor 12]1%, a direct
drive type el ecdritdutitighh v e esiifiatolnd alaRPIEAYUS Phedileg Rt &S ite
heat exchanger (123) and _a heat _agpl i cation side heat exchanger (I31), one
or bdPh oknvemtion htasludescd Bilgl RESESHXEhIRGE: TYPSE3 Lo SSFOthdd21) -
application side heat exchanger_ (131) being constituted hy a plurality of
heat exchandbrectwHsiven tynecfelepiniiallys «dr bveny 8¥paRFBoR VelygedZ)and a
rating torque equivalent friction factor E of the direct drive type

el ectri ca | yhgatvesomyrcexpahtdon bapte eXrhadgest 1612380 aRdpphe H83Y ess
than 1.20. A sixty-ninth refrigerating apparatus of the present invention
i ncl udes appbiratesuisddgonkeaypexchangeysof13121) one dPrediotdy i 9t tyse
electrically driven expansion valve (Z), a heat source side heat exchanger
(123) ancheatheasource side heat exchanger (123) and the heat

25 application side heat exchanger (131) being constituted by a
plurality of heat exchangers, wherein a refrigerant based on
HFC is used, and a rating torque equivalent friction factor E

15



25 application side heat exchanger (131), the heat source side heat
exchanger (123) and the heat application side heat exchanger (131)
correspondi ng to each other one-to-one, 26 wherein a refrigerant based on
hydrocarbon is used, and a rating torque equivalent friction factor E of
the direct drive type electrically driven expansion valve (Z) is set to
0.99 or nore. 5 A seventieth refrigerating apparatus of the present
i nvention i.n des. ' S t f e

. BRI BR 199MRRASRAY dxfdns idn A& BGE
drive typgfeICHé‘::ét rclislclgﬁ% r%%nﬁgéga%g:ggn val vegg%, a heat” source side heat
exchanger 23). an heat, .appl i i on side heat exchanger (13l), one or
bot h of tﬁg%ldshgﬁ% ;%8[] c'énsio?fle nﬁoaga%' exchanger (123) and the heat

E I L e R

heat exchangers as nydrocarbon 1s and a
rating torque equivalent friction factor E of the direct 15.drjive. L

el ectri callﬁ)‘/' eREtiLBN Fé@(‘béﬂ]‘g?%navéﬁwr( Z7OTREGRT 19D ffafé%@re AR Acyé(fg’
seventy-first refrigerating apparatus of the present invention is any one
of The f | MRSTRLAL IA L GAHRS e QERyPot HPeT EIGEEIR WppaF ¥ 680 o2 XBARE Lo
utilizes an _existing pipe. 20 A seventy-second refrigerati n%éap arat ys of
the preseMBlvevdAdi 38 Setabpsside B & HAYITG RIF MG TP R SR eh HtIPn
refrigerating apparatuses, and includes a refrigerating machine oil based
on al kyl béng&pg. EA seventy-third refrigerating apparatus of the present 25
invention is any one of the fifty-ninth to the seventieth refrigerating
appar at uses, and thdrfyesesonst riefarkdenaf Mt PRABAFUBaEd e PFefert oi | .
27 A seventy-fourth refrigerating apparatus of the present invention is
‘the seventipveaténd cinchidesveéntgompresseef r(lgdat | Ag heRfar GPUECeWHEI® n an
extreme-pressure additive concentration in the refrigerating machine oil is
0.3 di0 noheat amchawgey Wdi2dht, & digest dfivieggdivae R ertahiorl B | dpkvemt
ratio). A seventy-fifth refrigerating apparatus of the present invention is
any one oéxphasfioft yvailmeh (&)the addve®t | igat efapRjdiaat QP appidat krat
wherein the conpressor (121) is a 10 swing type conpressor. A seventy-sixth
refri ger abkahaagpar 41134 )of Whereinesenrathngntosaues egnivedends fpiction
fifty-ninth to tie seventieth refrigerating apparatuses, wherein the direct
drive typéaetect r Ecablfy dhievedigesinsidriveal WRZ) sleadtudea bl wal ity 15
(1) including a needle (2), an insert hole (16) of the needle (2), and a
refri ger ankppasiagevadye: (&) desisdtorted b loE AMFRf the insert hole (16)
and whose passage area is adjusted by the needle (2), a case (3) that is
attadifed to theAvdihigtodihizd sefrhgerahéngt mpPasiafdisf I6hahsepre i e
(16) is 20 enclosed in an internal space (30), and includes at |east a part
of el ectrthel Ifjrsgti,vahersgeendy the Hﬂ?hngtbﬁe seeatd «( Hhs eieeenther nal
space (30), and flowrate lowering neans (P) for lowering a flowrate of a
ref ri ger abhef kweilfighf, r Givet Ivdxteentger dhe Fevenfeqdh 1 Fhe LRt R pace
(30) 25 through an insert gap (17) forned between the insert hole (16}2 and
t he needl the2jtwentyeseeopdseidig htvertygeistn ngthpp Aanty -sevendng the
present invention is any one of the fifty-ninth to the seventieth

refri gerathigtapfarstusasd wher didntiyesacand eiRigataie g ARRIALYSES -
driven expansion valve (Z) includes a valve body (1) including a needle
(2), 2n i whereinoktbe( r@frdigerant is R1l34a.

A thirty-fourth refrigerating apparatus is any one of
th‘e first, the second, the sixth, the seventh, the eleventh,
the twelfth, the sixteenth, the seventeenth, the twenty-first,
the twenty-second, the twenty-sixth, the twenty-seventh, the

25 thirty-first, and the thirty-second refrigerating apparatuses,
wherein the refrigerant is R407C.

A thirty-fifth refrigerating apparatus is any one of
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5 the needle (2), and a refrigerant passage (9) that positioned on one end
of the insert hole (16) and whose passage area is adjusted by the needle
(2), a case (3) that is attached to the valve body (1) so that the other
side of the insert hole (16) is enclosed in an internal space (30), and
includes at 10 |l east a part of electrically driven neans (R) for driving
the needle (2)in the internal space (30), the .electrically driven neans
(X) having.,a thread rti t Ls.thre ed t s e i r 16)
Snd oxt endd® TSRy fRerian bie: HaREHecrt yevrdelf, ' HRELAL0kEEhT )
i n conmuni cation with the insert hale (16 n t other side of _the

i nsert holt&¢ I‘B’fljfgll?d NG SARE Sy i S RS e(jnh@b’r %ﬁeﬁ‘i”ﬁrét%'ﬂlaﬁ):fat e
of arefrigerant flowwng fromthe refrigera passage (9) to the thread gap
(23) ¢ oOR (e GISGCRS o 1) tVSBEHCSLEER, b EBR TS SRt e
apparatus of the present invention is any one of the fifty-ninth to the
seventietﬁhﬁﬁFyrééFﬁFhn@n§p§5¢hﬁﬁ§é§ﬁﬁﬂé§QQq1§Q§¥¥ﬂ§¥ﬁﬁl%§i%@P?E%EPSES'
electrically driven expansion valve %&g}ncludes a valve body (1) including.
. a need e wherean theerefidioerand) is Meedle 25 (2), and a refrigerant
passage (9) that positioned on one end of the insert hole (16) and whose
passage area i sAadjhisttat-sixtithergésdperapinga aRpAXyY)S t Rt IRY aPNEcHAM to
t he val ve body 29 (1) so that the other side of the insert hole (16) is
encl osed theafiirster tdle sseeand 304he apéixthel thes sgvenddist theyglewegnth,
electrically driven neans (X) for driving the needle ( 2 ) in the internal
space ( 36hg tweidfbbyethei sdutreendit,i dAhegseventzentor mdte ewewtan B siut er
circunferential surface of the electrically driven neans (X) and an i nner
ci rcunf er ehei awentyt-second ,t Hthe aswei By -s txth { | bher Awentywseventbpartthg R)
for lowering a flowrate of a refrigerant flow ng between a first space
(31) 10si thoneg-firshe andethk tthd rélyesteciond Ine farigegratiihgrepparaduses t he
i nner space (30) and a second space (32) positioned on the other side

t her eof tWwhevghnatheurelf rdiigecamte isntR4f4ngay RBDTAA seventy-ninth
refrigerating apparatus of the present invention is any one of the
fifty-ninth to Ahehievgnisiesenths reffrrigqeyradting agparatuseis whyr one f

per mmnent magnet (4) of a driving notor (X) of the direct drive type

el ectri cathg didurem explasindnthal vieh¢ Zfousteenthri ttheragasetasnthghttihs h
refrigerating apparatus of the present invention is any one of the

fifty-ni nthehby+beusthenttilet htRentgf-niigshat i the aphdrdyrFdgstuheandn the

per mmnent magnet (4) of a driving notor (X) of the direct drive type

el ectlrsi cathyrty+secord pansiedir igalrad ifd) | sappamatusesi h nwhereinAn the
eighty-first refrigerating apparatus of the present invention is any one of
the fiftyrefnigeranthdsseanyt iggien 25 rRI2[IRH at(R3G appardt uteast widigi,n a
per mmnent magnet (4) of a driving notor (X) of the direct drive type

el ectricaRB®/134a (R32 is at least 50%), R32/propane (R32 is at least

80%), R32/butane (R32 is at least 80%), and R32/isobutane
(R32 is at least 80%).

20 A thirty-eighth refrigerating apparatus is any one of
the eleventh to the thirty-second refrigerating apparatuses,
and utilizes an existing pipe.

A thirty-ninth refrigerating apparatus is any one of
the first to the thirty-second refrigefating apparatuses, and

25 includes a refrigerating machine oil based on polyvinyl ether.

A fortieth refrigerating apparatus is any one of the
first to the thirty-second refrigerating apparatuses, and

17



driven expansion valve (Z) is fornmed of an ani sotropic 30 magneti c
material. An eighty-second refrigerating apparatus of the present invention
is any one of the fifty-ninth to the seventieth refrigerating apparatuses,
wherein a thread surface of the 5 direct drive type electrically driven
expansion valve (Z) is coated with a fluorine resin. An eighty-third
refrigerating apparatus of the present invention is any one of the

Fiftvenint. . . : , : i d
L ubr ) cant e tedt o LR at flg BEERLDETO ERDBABRUSER, pBITT Betels
lectrically dri ' A » i ght y.-f h refri t]
apparatus of i né BRRSRE R o R d i AP AT 1S (9 fo P8 EE
seventiet@,refrige ating .a parat uses, ang includes a refrigerant circuit 15
(110) i ncitidiity {hBSdi ride rareRyhe BPLELFFEATIHYqr iARMR on $3fves

(z) arranged_.in series. An eighty-fifth refrigerating apparatus of the
present | ARSAHIASS & £ﬁ§rbﬁ%rgFl fle MACHIRE, Gth Pasefle Ofe\iERARIC acld
refrigerating apparatuses, and includes a refrigerant circuit 20 (I|10)

i ncl udt nge8#€Idi rect drive type electrically driven expansion valve (2).
Therefore, the present invention easily can solve the clogging of the
direct drive type EoxtYr5eeeny #eifrdgeEAFaRg CRPRAXIEUS ZLS r @B¥r @ING&sOBf
for exanple, the type of 25 refrigerants. In other words, the present

i nvent i ontpeovf iest a thet athjrhpveecaradi grefpigerathlndr apparaiusgsnot akd ( x)

and a
includes a refrigerating machine oil based on alkylbenzene.

" A forty-third refrigerating apparatus is any one of the
10 first the thirty-second refrigerating apparatuses, and
includes a refrigerating machine oil based on mineral oil.

A forty-fourth refrigerating apparatus is any one of
the first the thirty-second refrigerating apparatuses, and
inclqdes a refrigerating machine oil based on polyvinyl ether,

15 polyol ester or carbonic acid ester and mixed with
alkylbenzene or mineral oil.

A forty-fifth refrigerating apparatus is any one of the
thirty ninth to the forty-fourth refrigerating apparatuses,
wherein an extreme-pressure  additive concentration in the

20 reffigerating machine oil is 0.3 or more and 1% by weight or
less (refrigerating machine oil weight ratio).

A forty-sixth refrigerating apparatus is any one of the
first to the thirty-second refrigerating apparatuses, wherein
the compressor (121) is a swing type compressor.

25 A forty-seventh refrigerating apparatus is any one of
the first to the thirty-second refrigerating’ apparatuses,
wherein the direct drive type electrically driven expansion

18



31 thread portion of a direct drive type electrically driven expansion
valve (Z), so that the direct drive type electrically driven expansion
valve (Z) that can realize reliable driving w thout wasteful ness can be
provided. 5 In particular, in the case where a HFC refrigerant is used, the
clogging of the direct drive type electrically driven expansion valve (2)
can be prevented in each enbodi nent of the refrigerant type, the use

t enper at urgidde(®j r iaendiaksonRervaBRAChédy aRd)t Radididiny 4 hgeBHLE! (RYRpe.
10 I n the case ere a currently used refrigerant such as 8407C, 8410A and

8134a is lé?xedinégftédiﬂcﬁfé : (q_gi);eofl_ YR@C! geLdi&alday dr huan gxgg@i,iiggrgﬂltve

(2) can be designed very easily. In particular, when other refrigérants

15 Val ve (2R TN R OREERANT DS OEhN [t X He e PRBTEOT
i s i iy FHE e Ve SRak SR TE Fifubell i Ufe ORRTE BB D0
Lype. of ecbAREal 1" B FientEx pERaC I i, ) VERHE LBoIS Gedd Rk tHE
accordance wth the temerature. T erefoIf%Ethe ent .invention, neve

re
fail to SOLRER Sringegni el (160 15 SheToRedateaRadbbar iy
using a single refrigeran of alone qr_a mxed refrigerant contajning a
25 | arge 515’8‘1‘}& 6{’6@2 atrﬁilt lpﬁﬁéﬁesa\:h &fsdehdr g%a’f‘érrﬁ%fafeg?ggﬁﬁﬂaiﬂiﬁ
tenperature of the refrigerating machine oil. Fuyrthernore, in a,
refrigeraFFﬁy%ﬁnﬂﬁ%ﬁiw(gbrfPSm%PBN&&%ﬂRh%&@Eeg{?n(ﬁﬂi&Wt?ﬂ?d?gEﬁﬁPﬁ%
tenperature is high, the direct drive type electricall drivgp expansi on
val ve (Z)Sééﬁebdih%mgﬁk@ $dpy-gate Lo Q¥%¥Qﬁmﬁﬁp$eﬂfggéﬂﬁn HN%hidg a
| arge anmount of R32, 5 _when R32 exceeds 50wt % the discharge t erature
becordl hifdRY FERtExaPHI @ RHIRISTAY (RISWING,t fFQﬁ‘sttgﬁ%Fe§§ 8520 (R32
is at least 50%, R32/propane, (R32 is at |east 80%, R32/butape (R32 is at
| east 809pasgAderII)i débthmelnkarnal gpargads03odhrauah A HRFYEt i 2Rt
| east 10C higher 10 than that of R22. For, such refrigerants, optinum design
for the dKF@gthFW@é Pﬁ&¥QQQNRWQ<iﬂ§%F§NWQkﬁIékﬁhn%géntbﬁlvée?k? §3N-be

achi eved very easily. Furthernore, in the case where a refrigerant with a
| ow A forty-eighth refrigerating apparatus 1s any one of

the first to the thirty-second refrigerating apparatuses,
15 wherein the direct drive type electrically driven expansion
valve (2) includes a valve body (1) including a needle (2),
an insert hole (16) of the needle (2), and a refrigerant
passage (9) that positioned on one end of the insert hole
(16) and whose passage area is adjusted by the needle (2), a
20 case (3) that is attached to the valve body (1) so that the
other side of the insert hole (16) is enclosed in an internal
space (30), and includes at least a part of electrically
driven means (X) for driving the needle (2) in the internal
space (30{, the electrically driven means (X) having a thread
25 portion that is threaded outside the insert hole (16) and
extends in a shaft direction of the insert 'hole (16), a
thread gap (23) in communication with the insert hole (16) on
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tenperature is used, on the other hand, it is possible to 15 design a
proper direct drive type electrically driven expansion valve (Z), so that
excess design that m ght occur because of the enphasis on reliability of
the direct drive type electrically driven expansion valve (Z) can be
prevented. Furthernore, when an existing pipe is used, it is 20
conventionally necessary to clean the pipe in order to renove m neral oi

or i mpuri 3;%3 {]ogtgfgépni G4 he RS SHBEMET nolleNCq1)G Plggents logueatieon

al l ows pr rect drive type electrically driven expansion
valve (Z2),, so that the exjs{i pi I} Z i Lpoyt Rl -aaRi ng.
25 As a r eI NS *%ﬁ ?%]s:t %pﬁgﬁgﬁbﬁoﬁldyanfﬁwr%gugegggggg%he term
for the work can be shortened. 33 Brief . ri pid 0Ny Qf ' [ lis
a di agr am OB %S EF@’Br& & e ge npg%ggiene@t) 0F8t ﬁ?%‘r“é@%%?g dap

invention. Fig. 2 is a cross-section€I vkgypshomﬁng the main 5 portion of
an el ectri@3) yhFQUEh W@ RFSRE VAPYE &t%?he present invention. Fig. 3 is

a characteristic graph of the friction factor with [£S gc% to Egeogik
temperture. Fidh PEEY-THAte reHAIRTAL1RY | APYTABIE of St ABY f PPEL P5n ThE
factor with respect to the oil tenperature. Fig. 51is a sghenati% vigw of
an appar atiiscStortorethe r Pty 3REONE FeiFigeratipgsaPRALAFIRSF / v MBR SABw ng
the main portion of another electrically driv n,exRansion val ve iS Fig 7
is a crossheddireet drive stype Rl ePbr HarhlyofFiBan eXhaps B Falve (2)
electrically driven expansion valve. Best Mde for Carrying Qut the £
| nvent i on iterleides tar vaive podyentl) niRelvndingi p| NEHES cfFhed®B0o REEH
reference to the acconpanying drawings in detail. As shown in Fig. 1, a
refriger attiolge app6) aods yheoneedleni(@)entdril nantr HfalIeradt i BRFSEI8n (P a
so-cal l ed separate type. The refrigerating apparatus (100)_includes_ a
refrigerarthat rpesitidi®) eonnoret end ofe fg.)& e¥nfRTrthele 168¢) 2angLyhose o
unit on the heat source side to one internal unit (130) that is a unit on
the heat gmdsageiareai ds. adjusted by the needle (2), a case (3) that
is attached to the valve body (1) so that the other side of
the insert hole (16) is enclosed in an internal space (30),
and includes at least a part of electrically driven means (X)
15 for driving the needle (2) in the internal space (30), an
outer circumferential gap (21) formed between an outer
circumferential surface of the electrically driven means (X)
and an inner circumferential surface of the case (3), and
flow-rate lowering means (R) for lowering a flow rate of a
20 refrigerant flowing between a first space (31) positioned on
one side of the electrically driven means (X) in the inner
space (30) and a second space (32) positioned on the other
side thereof through the outer circumferential gap (21).
A fiftieth refrigerating apparatus is any one of the.
25 first to the thirty-second refrigerating apparatuses, wherein
a mixed refrigerant of R32 alone or R32 rich mixture

comprising an amount of more than 50wt% of R32 is used, and a

20



The external unit (120) includes a swing type 34 conpressor (121) whose
operation frequency is regulated by an inverter, a four path swtching

val ve (122) that switches as shown by the solid line in Fig. 1 in cooling
operation cycles and switches as shown by the broken Iine in Fig. 1 in
warm ng 5 operation cycles, an external heat exchanger (l23) as a heat
exchanger on the heat source side, that functions as a condenser in cooling
operation atgr, i rm r at.h-an., i pect i e
eIectricaﬁ%%ggﬁﬁvgg @é%ggéié%)va vgg(g}Pgﬁgﬁfcgﬁgggiuegs %% é%%%né?gﬁxe
mechani sm.1Q to reduce the, pre re of. ef 14 t he other .han

the inter PyﬁhiFYPf30?R?ﬁE$ﬁ8§§E%n ?ﬁ%g?ﬁajé*ééﬁéiﬁ%hgﬂﬁggg(f ¥ ég agheat
exchanger on the heat plication side that functions as an evaporator at

t he cooliﬁEQﬁﬁg%NWQﬂ? d as a condenser in warning operation. 15 In other
wor ds, the external, heat .exchanger. (123), and the internal_ heat exchapger
(131) are confi &&é@tﬁ’(?f&&ﬁ e§§%ﬁ&9§% AERAT AU S (B RRE TR frle
external heat exchanger (123) is provided with an external fan (120F), and
the in?er #dirshedo dhehdihert{ERoond AL HFIRA Heth % APPAFA R8T naVneEaLN
(130F). The conpressor (121), the four path sw tching valve (122), the

ext ernal Re&emanienfgdraqnets) (4) hefdia FiEing metRE dXactaf cehe ydiFegkn
expansion valve (Z), the internal heat exchanger (13l) are connected in
this ordednive &yre redieqtgaicaklpi pelyemoexPansiefe Vadve d@lanksS o3 rEaFati on
circuit (111) is configured as a closed circuit that can operate reversibly
by swit cheagthhaago@t.pat h switching val ve 35 (122) in cooling operation
cycles and warnmi ng operation cycles to generate heat transfer by the

circul ati on of Ahefifdfy+agoend . rRExigerntingr cappaKwatus t e anycomecPfy
driven 5 expansion valve (Z) wll be described. As shown in Fig. 2, the

di rectO dr the t§pestl ew ritdw | $hdrtyeseeopdnsrefrigevatinyg japparateses wit h
a valve body (1), a needle (2) and a case (3). The valve body (1) is

conf i gur e¢heseandiaf fpemmaneditamagretnetderof nal deiingng pedoagd X0 dhriheng
portion (la) having a |l arge dianeter positioned on one side in its shaft

di r ect i ondimethr dadvieortyipey @ectinicgdlly dniveny axpansiodi medver (#Jsiis oned
on the other side, and a shoul der portion (lb) position therebetween. The
shoul der pomaren €apdh amdgnet thavdag far demggperikatiohctemperadunesarf ed
in an inner space (30) of the case (3) through an opening (33) formed on
one end f43@°6f orhmocese (3). In this state, the valve body (1) is
integrated with the case (3). The passage form ng portion (la) of the valve
body 151) is proki @éftw-thindr sRfirggeantipgsopparegns Tse anyf angerafttzy
passage (9) includes a refrigerant inlet portion (11) and a refrigerant

outl et pofirsh te2)hehzhixty-sesondnitefinigeratidgoRppParatdises alwhenrgia
portion (15) is fornmed on the hemof the refrigerant inlet portion (11). A
refrigeraat miked prpérigs8rant codne®32d w@donse 07 r iRFX antigm| ariygaimg on
25 (1), and a refrigerant outlet pipe %}4) is connected to the refrigerant
out| et porcompniéimy. an amount of more than 50wt% of R32 is used, and a

permanent magnet (4) of a driving motor (X) of the direct

20 drive type electrically driven expansion valve (Z) is a rare

earth magnet having a demagnetization temperature of 130°C or
more.

A fifty-fourth refrigerating apparatus is any one of

the first to the thirty-second refrigerating apparatuses,

25 wherein a permanent magnet (4) of a driving motor (X) of the

direct drive type electrically driven expansion valve (Z) is

formed of an anisotropic magnetic material.
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Furthernore, a needle insert hole (16) having a 36 predet er mi ned di aneter
is formed in a portion fromthe refrigerant passage (9) of the passage
form ng portion (la) of the valve body (1) to the end of the thread formng
portion (Ic). One end of the needle insert hole (16) is 5 opened to the
refrigerant passage (9), and the other end is opened to the end face of the
thread formng portion (lc). The needle ( 2 ) having a valve head portion (

nectl 6 (2) moved ?fni%‘%‘e;féiﬁ%ff'%é.’ﬁ?c%%#f%é TRPEERLs S TRy orE S e
(15) - Ty ity ot o (b ¥ oaebRla PParL thrbabnd Habdfat BrkE. P EREr TR, "

flow f t h fri t.inlet. pi 3)..to.th fri tlet
(1) Bur ehathiad THERRE RE G SEFETDNAESUS FYPRCRI Bt e s YA Rrpe
seat portion (15) to be closed. co |6t§!é* ﬁo pg t the refri,gerant is
pr event ed SRRARFIQIW YRLVErnE? hek?ll €055 WLERBNR| §LHRY LS ZSSHBFt nenmber with

a step includin%ea_sliding shaf t pprtion,(Z%Qagaviqgsa;lar e di aneter
positi®dned on t Ae fiditVesdiaddd JGELIGIPITHNG | RPATAL Zﬁﬁsﬁgbo???n@fsﬁﬁﬁt
portion (2b) having a small dianmeter. The sliding shaft portion (2a) is

sl i dably $dpsdr ted Wie tHel et econd eF e L RBYRI2 85I sRPPARR L USRS poWher ganof
the shaft center of the sliding shaft portion (2a) is maintained. In this
case, a smal$ohbddlabricant gk epplied fRERdabdthkead 25urfacen et the
circunferential surface of the needle insert hole (16) and the sliding -
shaft por diceqtariven tivperelgcrigal bnt duivgaperpanshani Mgluel 4€jer gap
size than the 37 needl e insert gap (17) is fornmed between the inner

ci rcunf erenti al Asuf¥fkye-agvernth nce@ragrypEinge)apparative sipponyi mpshaft
portion (2b). A male thread is forned on the outer circunferential 5
sur f dioke othiehe itmtedw fuvei tiyiphy-+tsegend cyety igepat ity cappayatugjes A andor
portion (10) constituting a part of a driving notor (X) for driving the
needl e (2linciudes saaftefiiigetdmdn icdrpnat dédloh tincldiding etwdi rédtréon of
the thread form ng portion (lc). The driving notor (8) is configured as a
so 10 cal Bedvesttyps relectioidalnddrivenoexpansionh vaiyesot ) parranged 10)
and an el ectronmagnet (5) disposed 'on the outer circunference side of the
case (3). imheerdfesr. portion (10) is provided with a thread form ng nenber
(7) and a spacer (6). The thread form ng 15 nmenber (7) is fornmed as a

cyl i nder havi ngRa hifityneightbnatefnigerat drgagpnaratiufe il @ny hioagd ¢Hr ned
on the thread formng portion (Ic) of the valve body (1) is fornmed on the
i nnerlki r thef drigstd dlo divef ddulqtysasfondherefir ke d0kng mppamiis€y) amhe
spacer (6) is fornmed as a cylinder having a 20 brim A pernmanent nmagnet (4)
is held onancthedest ea refrigerant circuit (110) including one direct

drive type electrically driven expansion valve (Z).
A fifty-ninth refrigerating apparatus of the present
invention includes a low pressure dome type compressor (121),
20 a direct drive type electrically driven expansion valve (2),
a heat SOurce side heat exchanger (123) and a heat
application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one,
25 wherein a refrigerant based on hydrocarbon is used, and a
rating torque equivalent friction factor E of the direct
drive type electrically driven expansion valve (Z) is set to
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circunference side of the space (6), and a circunferential wall portion
(7a) of the thread formng portion (7) is forcibly engaged and attached on
the inner circunference side of the spacer (6). 25 The rotor (10) is
attached to the valve body (1) by threading the thread form ng nenber (7)
to the thread formng port ion ( Ilc ) of the valve body ( 1) fromthe
.upper side ( end 38 nportion side). Thus, the rotor portion (10) is

rotated infegrall 6¥grgE@Ofgéggtﬂgnt?eﬁggnducting electricity anmount

(pul se value) of the electromagnetic (5), "and noves relatively to the
thread form ng portd b LN e aft _direction.
The rotor porti%h ﬁﬁﬁké%#%xiﬁﬁéé#é%?%?ééiee%ﬁéa%%§u%o %Eat%Fﬁe REEGFE (2)
noves in t; i Ng. osing. direction (i.e., [n the shaft direction)
by utili zilglg’et?#gi% \gle“@ﬂl“%o %&glﬁt%’ie %‘r‘ﬂgoﬂm{“io#y?ﬁ Fﬂ@pgﬁﬁﬁf’rdi‘&é&?i'on.
10 More specjfically,.the upper .end side.of fhe needle (2 enetrates an
end face ﬁorci]ircﬁf"q'( 7‘#1‘6? Hﬁggt FLES rﬂ'&?ﬁ'ilﬁ(gm ?’?Ba}'gs%‘?fg PRHYR udB -
upward_, and .a stop ing menber (31{ is provided on the_edge of the

protrudi off sd'@3far PRRLRGedFdder) Hedtyr SERRRRIEF om(dRdDpi Agdoviwaheat
Furthernore, _a 15 spring (35) is provided between the | ower surface of the
end face PBPLAGAtAPH) SFde hBeakr exghaggstng(hhber the) head tsrurgepspdetion
formed by the sliding shaft gortion (2a) and the. supporting shaft portion
(2b) of tReakeeBKehpdyerThgl2d) orando)the deatyi appligatienspeidg (Bsit
constantly in the 20 direction in which the stopping nenber (34) is

cont act ede¥FhANGRE er(d Ilace SOFNESHPNCEARNT 0ftQ hecadh eaet e ni orereobene( 7) .
Therefore, the needle %2) i ncreases and decreases the passage area by

novi ng i nWRGF8LRy ay rRIrAgeransr haged opn 1aydxoarkewedsi mserd, shafit a
direction in the range up to the 25 seating of the valve head portion (20)

ont o kthe variBgsctrrgeet iasmivedientHofeietioaf t factor Bl v hthd phitean

(20) is seated on the valve seat portion (15), that is, in the state
drive type electrically driven expansion valve (Z) is set to

0.34 or more and less than 0.68.
A sixty-first refrigerating apparatus of the present
invention includes a low pressure dome type compressor (121),
15 a direct drive type electrically driven expansion valve (Z),
a heat source side heat exchanger (123) and a heat
application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one,
20 wherein a refrigerant based on hydrocarbon is used, and a
rating torque equivalent friction factor E of the direct
drive type electrically driven expansion valve (2) is set to
0.62 or more and less than 0.93.
A sixty-second refrigerating apparatus of the present
25 invention includes a high pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (2),
a heat source side heat exchanger (123) and a heat
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39 where the needle (2) is prevented from noving downward further, the
rotor (10) noves downward by a predeterm ned side while shrinking the
spring (35), and the force of the spring (35) maintains the valve cl osing
state of the needle 5 (2). In this case, a predeterm ned gap is generated
bet ween the stopping nenber (34) and the end face portion (7b) of the
thread form ng nmenber (7). Furthernore, in the rotor portion (10), the gap

bet ween t heppkicatbon sdgeethead) exchahgei NREB1§i,r ahE aient | sbukBesyifgee
of the case (3) positioned on the outside of the permanent magnet (4) iIs

set to be Ise@t | dxithngeaboyt123)2Mahdt othel dhéa®r sy IRaNRId SR &id e?xLeat

bet ween .the pernmanent magnet (4) and the el ectronagnet (5). Thus, e

i nner  spacexdrdhged tbﬁfﬁs%éﬁﬁeéﬁoﬁéﬂﬁgnt £6 i Bh@na bihel SBARSth3bheld

positioned on the | ower side and a seco space (32) positioned on the

upper si de;furdiie ROLASEhifBranthepaBaaeor 3?1%151%3):??'58ni i £OUURI Cal i on Wi th

each other via an outer ciTtcunferential gap or ned bet ween’t he oufer
circunger I8y S 0, etd n h 0 i;nner
Ci rcunrrfger %lgig sgrb gg o%q‘%ﬂ‘gaggéga?%ic : n {hté"la%itrge}:)ctEd(rj?%/e%tlépedlr“t
el ectricald,y: i e | L ve refrigergnt pressure on
t he upstréig?%vgd‘é%(}? %ggé@édil—?é;% f}érlggég ?p\eggg’?gépgpcgﬁally%dr' en’{)%xf) Es?Bn
val ve (2) 4 %4 %Cr“?rﬂﬁeéj.zm’d tlrg\séjrti_ﬁ/'lpgl%){)]z'ghe conpressor (121), a 25

|

differential préssure is generate n e inner portion of the direct drive
type el ectrical | nsi al .Z) in response to . the increase of
t%g refri gelr ant 5%’r%%%%’f—gﬁﬁ%gcﬁmE@%g‘igg‘g’:‘éltﬁp)ga'at%ﬁatr ffug hg%r gfL"ﬁ gIBFﬁﬁ?nT-I ows
f the r, [ t. to the i 30 ide of th
(3t hr oudfvERE TR B IRRE ¢ dl (BrAFeiiy A YRS FIWTETROT of 1 by ant
t hat fdows into the needle 5 inser a ;nil?) oes up thraough the needl e
i nsert® gaf P f e h%YP%o%ieﬁ rgFg thrgr&?b‘l XRANELOy HR Y veer) (3 hr ough
t he inner _ci rcg&ferential gaﬁ)| &22 f or med bqetween thg gort.ion on the ot her
side of tRe M&&H e {PTShd PhECnedGRE | angRte ((533bf RE va vdarty
1). Thereafter,.the refrigerant 10 changes, its directjon and fl ows down
'E hz ough aaPﬁiégatégB (%ge' gb?%eeﬁ"?ﬁ@“?ﬁ ea‘é%r’n‘:‘?ﬁe ph?i“Foﬁoﬂr@F otidee
val ve bod g%) gn&%t he thr f orm ng nbgr 4:7) t hr eaded thereto, and
reaches tﬁ% i re¥CRPRLRE (31)243 & frtiri[’%er Bt nAPPHL0AELPRL S1dR theak
space (31 t h the circunf.erential 15 ga 21) and flows into
tﬁe se((:on xgggﬁgg?w?.igyf’ﬂusfzof:ﬁggpf)u P eE:S’f ter‘?é’l'gef%rti rarﬂnet-&q-r@e'n rst
3 .1 h d 32 I he diff tial state_in both

Fdedhr VREPEihe R CFPERToSRARE MAPedioR B TR T80 WhRs oREBLI
novenment of.  the rotor_ portiqn 20 (10) is.,ensured. In this _stage, the needle
(2;/ rmvesg?tﬁ{’ré%r a‘ﬁ@ql}f{;d eﬁ:’ﬁug&iﬁé‘&at %Blﬂlcﬁﬂ?ﬂutrﬁ%cmer?eln?foft $e HdEst

ti t .t ef ri t fl te | trolled, On the oth
Pand, “wnctt Fre " Euhe: sl rieat 1 Yo iy em P fele: (BF cigupetosa he
upstream 5)1‘95 ggr 'g)ggt. drive 25 type electrically driven expansion valve
(2) is reduced, " the refrigerant having a reduced pressure on the case (3)

side is circulaed;Ragk b tRe F&T QS AN nPAS3RYRa L) YLl Qual AL
20 invention includes a high pressure dome type compressor (121),

a direct drive type electrically driven expansion valve (%),

a heat source side heat exchanger (123) and a heat
application side heat exchanger (131), the heat source side

heat exchanger (123) and the heat application side heat

25 exchanger (131) corresponding to each other one-to-one,
wherein a refrigerant based on hydrocarbon is used, and a

rating torque equivalent friction faétor E of the direct
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the path on the other way around fromthe above-descri bed case. However, in
the sliding portion of the conpressor (121), sludge having a high viscosity
is generated, for exanple, 5 froma refrigerating machi ne oil because of
hi gh tenperatures due to netallic contact. This sludge is circulated in the
refrigerant circuit (110) so that the sludge is attached to the needle
insert gap (17). In the direct drive type electrically driven expansion 10

val ve (2) @fiddieygabadesepticalihy a&&@@mm%ﬁpéﬁsﬁJﬁféﬁlﬁ@e(QFtQStQ%tW@d

surface of the narrOM/needIe insert gap (17) formed between the need
insert hole dl1&y pao¥éded in the valve body (1) and the needle (2) is
prevented as nuch as possible. In other mnrds the refrigerant fl ows

between the 15 nefchge a@&fﬂﬂssﬁgﬁiiéré‘f'fln SppMiStdaPace (G pRebhgicase

(3) side, correspon to the 1 ncrease and™t ecrease of rlgerant

nd the stap et L b a oﬁé‘sf&?ﬁ%ﬁ%%%‘%#%igéﬁe(?2@%”8%5%%%8&22%5' o
LSRR N et T st Rt vC%b"%Jféﬁ‘r%rﬂ%fﬁ?'%W%‘ﬁZ% o=F
2 sui fabl @ nUbEEY “8#9%%%?35% "t getRehandRho; e meand (7 1heat
| oweri ng the flow1rate 2 e ref er ant rectly commu t|n bet ween
the refri GORAIC ?@ tﬁﬁcg?ggFr &ii}kGl?XﬁfQng E 3) thede
Wi thout Vlhaeatthe s?oet(lagcl:ee Ire]‘.sl & ghgaé 172&xg %nfgce)rrrmd(IZS) and the heat
application side heat exchanger (131) being constituted by a
10 plurality of heat exchangers, wherein a refrigerant based on
hydrocarbon. is used, and a rating torque equivalent friction
factor E. of the direct drive type eiectrically driven
expansion valve (Z) is set to 0.33 or more and less than 0.66.
| A sixty-sixth refrigerating apparatus of the presént
15 invention includes a high pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (2),
a heat source side heat exchanger (123) and a heat
application side heat exchanger (131), one or both of the
heat source éide heat exchanger (123) and the heat
20 application side heat exchanger (131) being constituted by a
plurality of heat exchangers, wherein a refrigerant based on
hydrocarbon is used, and
a rating torque equivalent friction factor E of the direct
drive type electrically driven expansion valve (Z) is set to
25 0.40 or more and less than 0.80. |
A sixty-seventh refrigerating apparatus of the present

invention includes a low pressure dome type compressor (121),
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t he passage form ng portion (la) of the valve body (1). According to this
enbodi nent, in the case where the refrigerant flows between the refrigerant
passage (9) side and the inner space (30) side by the differential
pressure, 5 that is, in the case where the refrigerant flows fromthe
refrigerant passage (9) side to the inner space (30) side at the start of
the operation of the conpressor (121) and the refrigerant flows fromthe

i nner spage {3QctSi §hei $& wﬁer@fltebg(%lriaa)&lgam%n( Vg it G x}é‘fvét???]()f

the operation of 10 the conpressor 21), "t he passage resistance in thé

refrigeragt O€sddddal SaShani fy tl ?HEH t hat, .lsn the |l e
in?eyt gag ( . Th%f% o?e,s%ggh oegﬁﬂe %% rld%?g?ah??%gs.%ﬁﬁbu? ttﬁ%gfl
refrigera ) 4 & u u e a ows
t hr ough tﬁép??‘%gggpe %Qndseer?g.até:apé)(@%n?ésrpr gﬁggi)\ielcsnér e&gcg%&is of]r%gﬁl t,
even if t efrj ge t QL r i.gerati hi il that generates a

| ar ge armﬁ%f—"{:of ésch‘hlr ge igiggedﬁ{%ﬁg d%%?ggggggf Rﬁg@a?nou%?éof %?‘ﬁe heat
refrigerant that flows .thrqu t he .needl e i t.gap ( 17 ) .reduces the
amoun ofa?ﬂilﬁﬁtéPﬂdéé@%:hégkxF¥%p??ﬁﬁﬂaf¥§§&rPgﬁggoFo lﬁ@%&ﬂeiﬂh§%rt
gap (17) by a_reduce moynt of the refrigerant flowi_ng the needl e engage
Pap (17) BYRERLEEYe ok MEAtn WHUATSRES w YRETRLD ope PRCRIASBRTEY Pasadi G (2)
due to thﬁxgttachﬂent_of t he sIque having a hlgh 25 vi,scqsity onto the
wal | sur {BXQZOFFRAN, d8qIMe St (ApLeEHiaC SRTHBC, IMTRENR TRITE ian
possi ble) As a result, since a proper operation of the needle (2) is
ensured, ¥3FteXanpl e0fs3theypAdregt | idgdive cdipees S1GFEicaldar nerivsn t he
conpressor (121) can be prevented, and the reliability of the refrigerating
appar at usSXB3DF1Ph YaLW8 &F)i i§ §BEr &0 On 6faRTbBOZEhAREed.-eS5 Sihade O.1R9.
refrigerant passage g41),has a |l arge passage area, attachnment of sludge
hardl) occurs ik BRAE¥eriofdhakehbasdapt ¥id) aPPArakNE ibolhfeMresend
refrigerant passage, (41) functiogns as an equalizing hole as well, so that
no equal i IAYRAREPR iBChidesr ayvhdgh. PIessuEe: ApaeottYPRe COMPEES sOXi (8 2l)pe
electrically driven expansion valve (Z) The direct drive type electrically
driven exbaRir8ftydrive Ayne &@cekRilloh 4Rrtvent eNpansiglevaduevdiZont 15
friction factor E, which is a feature of the present invention. Mre
speci fi ca? | yheghe SRULSS t TR eBBRVal €¥chapgeri o ¥280t oramd of at h&editr ect

drive type electrically .
application side heat exchanger (131), one or both of the

15 heat source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurglity of heat exchangers, wherein a refrigerant based on
hydrocarbon is used, and a rating torque equivalent friction
factér E of the direct drive type electrically driven

20 expansion valve (Z) is set to 0.80 or more and less than 1.20.

A sixty-ninth refrigerating 'apparatus of the present
invention includes a low pressure dome type compressor (121),
a direct drive type electrically driven expansion valve (Z),
a heat source side heat exchanger (123) and’ a heat

25 application side heat exchanger (131), the heat source side
heat exchanger (123) and the heét application side heat
exchanger (131) corresponding to each other one-to-one,
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driven expansion valve (Z) is set to 0.31 or nore. The principal basic
reasons why the direct drive type 20 electrically driven expansion val ve
(2) is selected based on the rating torque equivalent friction factor E
will be described in detail. First, in the sliding portion of the
conpressor ( 121 ) , netallic contact occurs under severe conditions. In
this 25 case, HFC refrigerants contain no chlorine, so that the

refriger anitfer@imod haf-ispddant/bbheali h Ph i Inth se HCFC
refrigerants or CFC refril?e% ailts, even when gg%éﬁgtﬁgpl irh'cé cgﬁiggét %:%ug,-

the tenperateingy i SoPQheSi 8ghtbsRBALY fﬂféﬁﬁﬁgdﬁgg‘fﬂp €gOfn g h;%ixrec ot 5PRENg

sel f-lubricant properties. 'In the case of t refrrgeran

hl ori B&; h | Li : t ti i hi gh
S more than S50a R0 re Rl PR ETRR KA RbAcvatPen Do reeestea

oi | Teft inolghgd pgide of the refrigerant circuit ( 110 ) is, deteriorated,
and sl udge ﬁaving a high viscosity is generated. Furthernore, the HFC
refrigerants ar ' ed wth the thus generated sl udge. The sludge
10 seggr at ed frgmr%o%‘égﬁig# qu’f#‘t”eﬁli’ébte]r%t ai%§a§tatté’(§he8ff fgheem@}t
to~the ingj t the direct drive type electrjcally driven expansion valve
(2). As ﬁe@?rﬁ&aﬁaws@? e i 'Fﬁfﬁs\?é‘rteyﬁ’éﬁlﬁ dothg @anprersaen(121),
expansi on ngve %Z) i.ncl udes thg d{ivin motor (R) and 15 the thread
portion, PnAAd§FEi SIS (HPS eBHPStEFalli AT ivens PrRgasAan valyeni (&) ,
viscosity_is,attached to the.$eedhe gZ) or the thread portion, the needle
(2) is praveRF8E f SONHES ngSireveheaty Exghanger; ef (1234 anend| ow r dtemt
cannot be_ controlled by the direct drive type electrically driven 20
expansi onaP/%fVéafi?I.‘ fyHﬁ’éa hepEumiGhongerchl 3) puamiengotudath anfi rdrecase
in tH§ t%g?erature of the, conpressor (121) and burning of bearings due to
reverded 1¢3%i dSQBEGR. ThEARr oh€ati n exghangRndi (2A8) t edheabke ( Phefadr
lowering the flow rate of the refrigerant is provided in the needle (2). 25
The i nverARRLIGALIM: pidecheaitn rxahaggegordddle beinpngonst it wtedbbyi ay
test of the direct drive type electrically driven expansion valve (Z2).

Figs. 3 R ‘¢hehpatyexshangers,, whieredinga . gefntigarantebaséedi ger ant
used for the test was, R4AO7C. Fig. 3 shows the results in the case where a
milti ai N'¥% aﬁ‘iﬂ{brl%r‘b%?ﬁedaaﬁith a plurality of internal units (130), 5

which is not_ope shown in Fig, 1, is used, and the refrigerant previously
containSQIﬂﬁﬁf??e§°§&H?eﬁﬂé#%%%%%%dfrlCtlon factor E of the direct

15 drive type electrically driven expansion valve (2) is set to
1.20 or more.

A seventy-first refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
refrigerating apparatuses, and utilizes an existing pipe.

20 A.seventy—second refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
refrigerating apparatuses, and includes a refrigerating
machine oil based on alkylbenzene.

A seventy-third refrigerating apparatus of the present

25 invention is any one of the fifty-ninth to the seventieth .
refrigerating apparatuses, and includes a refrigerating

machine oil based on mineral oil.
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oil or water and air: Fig. 2 shows the results in the case where a
so-called pair air conditioner provided with one external unit (120) 10 and
one internal unit (130) is used. . In the case of the nulti-air
conditioners, a pipe on the site is long, and the anount of the m xed
inpurities, water and air in the pipe is larger than in the case of the
pair air conditioners. In each case, the anount of the 15 inpurities, etc.,
m xed in the praddeveaRyPFoGaesh erdiqgehatlinge appalda® dshgeldm | Phedihd he -
site was neasured experimentally. Baséd on thesé results, the naxinum
amount of shhentABHN I tieS @het hesbikRe PhLB-GndY! iy 2l {530%&& i A PAIT
air conditioner was installed was predicted, and the correspondi ng
anmount wa ' Lh:the ' at | | g..0f efri ci i

(110) pr oeTFA8EEatihrapParpRthy, WASroh Bn® exeirlel dr BENAN il
correspon .1ermo b LS. Si he .5l udg eneration in
t he insidgoggeﬁﬁgﬁgéégrgésgpg(?%%f}§§¥§géﬁgoﬁgg§§3%i?&ﬁ 5@ ?H né@inmﬁgh t he
t enper.at u of, the refrigeratin chine Qil _is.high, the generatiaqn rate
o P o ok PELERET M cPe R L5 REERaRg DR, MR Ing SORg L Siten

t he conpresgor (121) 46 is of a high pressure donme type than in the case
of a |OW/5? £R)re dome type. This case is shown by high pressure done 1 in
Figs. 3 and 4. |n_the ﬁas?,ﬁggre %he refri.gerant is R407 and R410A, 5 the
oi | tenperatureti §SEBBEY - FHECRAETISIST AL N0 APRAT VS SHnphPe PL/SER: hose
cases, in , the case qQf R32 refrigeranaf,n%h di scharge tenperature of the
conpr essotN{aBYIOR s 18 RAY 208&hi Yhethe nt1REY TBLRERf tR3thef sieyensieshand
hi gh pressure, donme conpressor (l121), the qil tenperature is about 10 20C

hi gher. TRELEIREATLNG L BRARKFLRF G pHESEEAB Fh%e comBresspr . (B2hhdissa

Therefore, the oil tenperature during operation is kept
1 swing type compressor.

A seventy-sixth refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
refrigerating apparatuses, wherein the direct drive type
elect;ically driven expansion valve (Z) includes a valve body

15 (1) including a needle (2), an insert hole (16) of the needle
(2), and a refrigerant passage (9) that positioned on one end
of the insert hole (16) and whose passage area is adjusted by
the needle (2), a case (3) that is attached to the valve body
(1) so that the other side of the insert hole (16) is

20 enclosed in an internal space (30), and includes at least a
part of electrically driven means (X) for driving the needle
(2) in the internal spaée (30), and flow-rate lowering means
(P) for lowering a flow rate of a refrigerant flowing from
the refrigerant passage (9) to the internal space (30)

25 through an insert gap (17) formed between the insert hole
(16) and the needle (2).

- A seventy-seventh refrigerating apparatus of the
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constant so as to evaluate the effect of the oil tenperature o
generation. 15 Furthernore, the magnitude of the differential

affects the inlet and the output of the direct drive type elec
driven expansion valve (Z) during operation is varied with the
refrigerants. The differential pressure is varied wth the use
refrigerating apparatus (100) 20 such as one for air condition

n the sl udge
pressure that
trically

of the
ing or for

| ow t enperpatesemt Tablvent iohowg st hgngi fd6s erd aleny e%}frt‘fzs—{%%t_hei%% the o 4

refrigerant and each use of the refrigerating apparatus(

For it CoRickiraRith) aldrGORLINNY AldpLifididdon nohdPLE] coRL! NGERL EOW

t enperature water coolingFor | ow tenpsrature air

i ngR1 6 I 9 . 3. 592 . 7543, 16R404A2. 6
62 0635 SRS AL TS, St pS MBI e B oIl Y D0F R rade g i o,
Tel/ Tc=-T =- it 1,Qqn5/: Q/ 65 /[ 55C As sho) in Table 1, in th
rgfr?ger:éllzgge;g’gg a![((l}g g'%%qg@%giang‘et%er e(ﬁr)i’gésrh??tm#%?lp%éf?ﬁg m%n‘&f ©
di ff ' f = 2. . ' dyn/ = 2. ' lied
et or & anting; NEFATHL 123, B3 FetinsTant passade, () Vi e mis tmad ve

Z), th 1N t dyn/ t hat | ti f th
Val ve' boci™ RAE el R shet 1R S bl Fe L Baandnuhizes: maneresaras o
I Ni | f .t t hat | t he di t dri t | ectricall
mi ni mum val ue t rVe )a g g e t|rec {;ve pfﬁgéecﬁglgg A

3u8pBRa Bridthe, Resdipeide ' (50R6 (IDsETALplacarEREhed (o

driven ex

10

the valve body (1) so that the other side of the insert hole
(16) is enclosed in an internal space (30), and includes at

least a part of electrically driven means (X) for driving the

‘needle (2) . in the internal space (30), the -electrically

15

20

25

driven means (X) having a thread portion that is threaded
outside the insert hole (16) and extends in a shaft direction

of the insert hole (16), a thread gap (23) in communication

with the insert hole (16) on the other side of the insert

hole (16), and flow-rate lowering means (Q) for lowering a
flow rate of a refrigerant flowing from the refrigerant
passage (9) to the thread gap (23) through the inserﬁ hole
(16).

A seventy-eighth refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
refrigerating apparatuses, wherein the direct drive type
electrically driven expansion valve (Z) includes a valve body
(1) including a needle (2), an insert hole (16) of the needle
(2), and a refrigerant passage (9) that positioned on one eﬁd
of the insert hole (16) and whose passage area is adjusted by

the needle (2), a case (3) that is attached to the valve body
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pressure range used. 15 Herein, the torque of the direct drive type
electrically driven expansion valve (Z) is ideally neasured fromthe rotor
because an ordinary valve has a structure where the rotor (rotator) is
encl osed therein. However, it is difficult to provide a measuring tool

I nside of an 20 encl osed structure. In addition, an applied pressure my

| eak outside. 48 Therefore, the torque of .the direct drive type

el ect i cal(1y deloveangxpapse oy ® didle | BeToERU iduite Al Oyg Tagner
S

1. The operation voltage and the torque characteristics w ectSto a

rotor alo I emvi ousl e S ed a.qr 2. _Next, after
BACAGBY ot Ouft YnERIRUACANG ST LY 824106300607 2t s 8T O

the direct drive type electric n exbhn5|on valv Zf

for a pre rrg ' Id hS: erplped ether or. not flow rat

errors caggg%ptrﬁfs]:é!'l%@gd%%?aolcia‘%i%%.lggﬁ_ﬁ]%ggo dt I8Fer Jivo]rf“-{/o’ftﬂ%gﬁeesle

torque | s BBt e rEnPeEfL eBR08T (GRY LBg S R A A L re

t he mgni or T.of the direct 15 drive type electrically driven
3'ontah) v dttied, hetied oaf EcurRr ek 1o Rgrédast

expansi on‘Valv a ofift & | StES entidhi ayréagst igh ke be

derived frfn%&he b hanc of the thread to drive the needle. Equation T=(~

d2/4 ) -p°°¢ Elc?i 4 ﬁﬁ%‘"}e’t 1e3psT (XM APAuMn olBRErt ireumisreniviahl

operation_of .t he val body (dyw cm) d : D aneter _of the expansion valve
(cm) gypsgrﬁ??e?gn%éﬁﬁl cﬁ%@ssér)e aRfhAdeprrate domarisig aaanse (Rarfimer

(cm 25 tan P = u anA'_ =tanA .,cosB ,u :Friction factor of a

= u/cog. A, . .
thread s ?%%ElQS:ExiﬁRWaﬁa%s 8f 2 wef&dgerpay) figwing between a first

space (31) positioned on one side of the electrically driven
10 means (X) in the inner space (30) and a second space (32)
positioned on the other side thereof through an outer
circumferential gap (21).
A seventy-ninth refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
15 refrigerating apparatuses, wherein a permanent magnet (4) of
a driving motor (X) of the direct drive type electrically
drivgn expansion valve (Z) is a ferfite magnet
An eightieth refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
20 refrigerating apparatuses, wherein a permanent magnet (4) of
a driving motor (X) of the direct drive type electrically
driven expansion valve (2) is a rare earth magnet.
An eighty-first refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
25 refrigerating appafatuées, wherein a permanent magnet (4) of
a driving motor (X) of the direct drive type electrically
driven expansion valve (Z) is formed of an anisotropic
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B :Lead angle (rad) The dianeter d of the direct drive type electrically
driven expansion valve (Z) used in this test is 0.18(cm, and 5 the
differential pressure Op is 2.59 (10'dyn/cne) - 2.59 (MPa), the thread
effective dianeter Dis 0.56(cm). The crank angle A of the thread - 15, and
the lead angle B 1.5. The values of A and B are substituted in the Equation
1, 10 and the equation is put in order, resulting in an equation as follow
Equati on Znadgfetic deddemt®l. (D/2) (,u/0. 9 6 6) (2) 15 Furthernore, this

| eads to the follow ng equation. Equation 3 ,u=2 0. 966 4 T/ ( ~

gegdlg)8iaﬁ%%e:§?.?%ﬁgﬁﬁﬁiégé§g¥%ﬁfﬁ%%iiﬁﬁ€?§§%%p%$éﬁ€%pégggh%?éggg9gt the»
ubst LUt oa 0 Bt on Y TRt I, PR AR TRE e RS RERon
urabi 11 1y Lot rae g capefrathsdy, Y iR tT HOTIRAAA 'S fasf ot sthaa 4
0.3 Tho Grasky ek dThat St PIETHY RelieRsEaanadtonua lnanc) ime
boconos hORGED VRS AnaeREHAE ERIE <1 ding hortion of Che compr easor
bor 1 on becomes fargEPEIrEAtEd KR EREAF kS \RRRREAGL B BlnE ASr BRGRANT
condi t1 ondrenERBRT ie. iRk *fosfe CPEN e { FAEEYTRLRLEr it EDpo Sentiast | y
means. t nat CORBACER B MoUAPPAF eSS mpuRheF 84N bosome Ay gdupricantoList | of
and 4% RRELH O o HhaRal 1 BUEERESO] OF nt B cstitedhy sinim. (e

friction factor. copes higher in the follow ng order: when a | ow
pressur e %@%%tf§ %Pﬁ%ngféggﬁrefﬁéﬂfl?PhgaﬂUW'ﬁ?éssure done of 20 Figs. 3

and 4) is used;, when first high pressure done type conpressor (121) (the
hi gh pressure(ﬁﬂﬁf%ﬁﬁ%yT%?ﬂnga%ﬁ£%¥ge¥%F¥%%d?PEﬂﬁa§u%e@ﬁnuhai9hepea$sure

done type essor, (121 éthe hi gh pressure dome 2 of Figs. 3 and 4) is
used. The TURHST o 181 at'H)e PE< i FRberfti Y bk ¢ ket Ghe BEveatiethat
t he fric&i in order _conventionally has not been

f actqr. a becones hi gher (
considereéﬁgPé%éé%ﬁﬂﬁjQQﬂﬁﬁfq tangd %4&9%#?%c@.HﬁfvégﬁyaeteCéECuitally

driv§§ (110) including two direct drive type electrically driven
expansion valves (Z) arranged in series.

An eighty-fifth refrigerating apparatus of the present
invention is any one of the fifty-ninth to the seventieth
refrigerating apparatuses, and includes a refrigerant circuit

20 (110) including one direct drive type electrically driven
expansion valve (Z). |

Therefore, the present invention easily can solve the
clogging of the direct drive type electrically driven
expansion valve (Z), regardless of, for exémple, the type of

25 refrigerants.

In other words, the present invention provides a

totally novel design approach for a driving motor (X) and a
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51 expansion valve. (Z) can be selected based on the friction factor N.
This is the nost inportant point. In order to keep the operation of the
direct drive type electrically driven expansion valve (Z) normal during the
5 1life of an air conditioner, it is necessary to provide previously a
driving notor (X) that can generate the torque To that overcones the
frictional force of the thread portion represented by the friction factor
The torquetivead qotaiioad éf om Equaséon &mfﬁkb@%lé@tﬁﬁ@lﬁ d,? i JR7E
d2L~p ~D/ (2. 461) T a : Rating torque (torque t IS generate y ﬁh
driving noéggagsdort @alaki ngqzsol t 2ge) Ebégnuﬁﬁéenhi@éégICﬁE§ § the
I N qu tio

thread surface (rating 15 torque equivalent friction factory

4 is the reltdotgricy Qatdivenl eBkphhk§bhoNnyh gt or L T @SNt en“on
and the rating tor&ﬂgpequivalent ?FICtIOH ?actor %??s reﬁfegé aegg

follows. B@atdBres Pdidwg whthdut W44t ful st cgn(g%hég Eg%gpase’ the

crank angle A and the |ead angle B of t read are S those used
inthis test, byt idiaAr e r t c IlonSCan be
changed based on E Uat i on L 25 x?h{eﬁ'bgf gcrrse ee%%né Fg:f Wﬁtchl?he

e dr i ven"Sreds FAFI Suad i PRI 5%&'@%% - iRy tPReecaLer oRLe o
i ction Faaver SHPMREH (DR on kB on TRty 156 gePEREeBEPLy 1oht f%aérﬁﬁm d
be. embodiment of the refrigerant type, the use temperature, the

air conditioner capacity and the paif or the multi type.

10 In the case where a currently used refrigerant such és
R407C, R410A and Rl134a is used, the direct. drive type
electrically driven expansion valve (Z) can be ‘designed very
easily. 1In particular, when other refrigerants such as R32
are used, the direct drive type electrically driven expansion

15 valve (Z) also can be designed very easily.

Furthermore, it is quantitatively grasped that as the
tempgrature of the refrigerating machine oil is higher, the
élogging substance is generated in a larger amount, and the
degree of clogging becomes larger. As a result, the direct

20 drive type electrically driven expansidn’ valve (2) can be
designed in the accordance with the temperature. Therefore,
the present invention never fail to solve the problem of
clogging of the expansion valve caused by using a single
refrigerant of R32 alone or a mixed refrigerant containing a

25 large amount of R32 that increases the discharge temperature
and the temperature of the refrigerating machine oil.

Furthermore, in a refrigerating apparatus for low temperature
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Hereinafter, a nethod for neasuring the rating torque To will be descri bed
based on Flg 5. Fig. 5 shows the outline of a neasuring apparatus for
measuring the torque. A case a of a neasuring apparatus is provided with a
10 shaft b that penetrates the case a, and a rotor ¢ attached to the shaft
b is provided in the case a. A coil dis provided outside o~ the case a. A
pulley a is attached to one end of the shaft b, and a first load cell g and

a second | gad.Keth Bhér91§Eh§§§$dt%ﬁﬁ%?%%&%@p§¥ﬂfh ﬁtrfﬂg Blﬁgﬂﬂdggag%Pd

the 15 pulley e. As the neasurénent asari ng appar

there are gyl gl | PLUP FeaRWEReRko3Ad BN L) Ve Tpasur e el

pul | -out t que neasurene as fo
wound ar oy Q§¥£q%}ey ais 20 increased while rotating the rotor ¢ at a
const ant spe d the tension is neasured by the first load cell g and

t he second | oad cell he ey a s rotating. These values are
denot ed by N1 iﬁdaNfu'%q; ?ﬁ?ﬁﬁﬁ) Hut QQﬁ BY 3 ol3ugeurBeetnaseB3dn the
follo uat 25 T1= )/ 2 D :Quter dianeter of
the p 3‘?’%% h%gt XSt éBW&r%rt hEhé rélrﬁfhar%e teRPesaturen beegues

neasurene . s as follows. After the operation of the pull-out torque
Righs

neasur ene perfir nEXamplE it efiCForRIT/ 122 stRIAg ¥5 watindleastind7 0hp,
uIIe ais
P y R32/134a (R32 is at least 50%), R32/propane (R32 is at least

80%), R32/butane (R32 is at least 80%), and R32/isobutane
(R32 is at least 80%), the discharge is at least 10°C higher
10 than that of R22. For such refrigerants, optimum design for
the direct drive type electrically driven expansion valve (2)
can be achieved very easily.
Furthermore, in the case where a refrigerant with a low
temperature is used, on the 6ther hand, it is possible to
15 design a proper direct drive type electrically driven
expansion valve (Z), so that excess design that might occur
because of the emphasis on reliability of the direct drive
type electrically driven expansion valve (2) can be prevented.
Furthermore, when an existing pipe is used, it is
20 conventionally necessary to clean the pipe in order to remove
mineral oil or impurities remaining in the pipe. However,
since the present invention allows proper design of the
direct drive type electrically driven expansion valve (2), so
that the existing pipe can be utilized without pipe cleaning.
25 As a result, the cost for installatibn work éan be reduced

and the term for the work can be shortened.
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5 decreased.. Then, the tension is nmeasured by the first load cell g and
the second | oad cell h, when the pulley a that stops starts rotating. These

val ues are denoted by N1I' and N2', and the pull-in torque Tz is calcul ated
based on the following equation. to T2= ~ N1 -N2'" ~ - ~D+td )/2 The
average value of the pull-out torque Tl and the pull-in torque T=1is

defined as the rating torque To. In reality, the pull-out torque Tl and the

pul | -in t @flet Thesceipbion bbepgawengsvel . In such a case, the smaller
torque can be defined as the rating torque To for safety. In general, Tl >

Ts. On the otherpfipndy Tabl g 245 theg rat if&ﬁdw%tequiﬂééthggg SF1 G on

factor E that ensures the reliabiTity of 20 the direct drive

el ect ri caldpbdHinGit: eXParse OfrdabNe 4., Table 2
Pai r Mul _ti Thr eshDesi r abNbst Thees oDeéﬁ’gBE/%g?él dl edesi r abl dl edesi r abl el eLow

ressure0. 310. 620..930,330.,660. 9 j 40, 681.. 020. 400..801. ressyr edom
: 0. Fro5ar7 4t oes s kot P ARED shanintg: £ “Bahr o1

e 1Hi gh0. 370. 74 41. 41pr essur edone
inth fyi [ t | hat .. f ' t f
compr e3si SO e o8, (R Attty By FRR refPatilali it ack uRBI o)

srow |0 Brach® bl 00 et of the present invention, the direct
a1 ng Loraue egoralent W ARIAS A El Bl e crse, Lot et ot o
L0 o Pdtes s Comy Segor (Jab), the heat source i de heat
e electti cal by 0 SipRLon, Al e () and Lhe oot appl) calion s de

equi ent_frictigon factor E of the direct drive type electrically driven
expa\rlgd on%e‘é?:?(g ("Z‘)thcgﬁslggcé:e'(t%ot &he PiloteRperatuyey i hernore, in the
installation work of air 55 conditioners qor the like, rain drops are

mi xed in the piP&9so PhatsSt hd wEFBPMa§ALenviey | Afr eaded anparatuly v, fathe
vacuum pu is old so that the vacuum degree is insufficient, and thus
noi st ure BP2ERFIPG EPXEHSwith the refrigerant system 5 4'n addition,
brazing is performed w thout purging with nitrogen, and powder of copper
oxide is circul5t%d igrtqﬁa a cross-sectional view showing the main

portion of another electrically driven expansion valve
15 Fig. 7 is a cross-sectional view showing the main

portion of yet another electrically driven expansion valve.

Best Mode for Carrying Out the Invention
Hereinafter, the present invention will be described
20 with reference to the accompanying drawings in detail.

As shown in Fig. 1, a refrigerating apparatus (160) of
this embodiment has a configuration of a so-called separate
type. The refrigerating apparatus (100) includes a
refrigerant circuit (110) connecting one external unit (120)

25 that is a unit on the heat source side to one internal unit
(130) that is a unit on the heat application side.
| The external wunit (120) includes a swing type
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refrigerant systemand attached to the inside of the direct drive type
electrically driven expansion valve (Z). There are sone factors that
facilitate clogging of the 10 direct drive type electrically driven
expansi on valve (Z). For exanmple, a voltage that acts on the driving notor
(X) of the direct drive type electrically driven expansion valve (Z) is

| onered, or the direct drive type electrically driven expansion valve (2)

itself is dumpretidar 125 Amcsd espéta®iod eﬂ:é%ﬁéﬂé weseregadHeEQApY b

respect to these factors, it seens that when the satety faCtor is 2 or

more, the gRemAdON Hf £dbe Héﬁﬁcbw‘i'i:l:}’ﬁnBY%IQJggC{fri% 'éya@réeéfeﬁﬁégagéi on

val ve (Z) can be nmaintai ned. Therefore, it is sirable to set the safety

factor 10 shin 1By &HS S LRI Ni i i g ©1 § b 6681 1hE Mol 83REGHN! QyXRELOUS

non uniformty ctors. Furthernore, to update an apparatus enployfng a R22
o use an nd ST IndP iy Ok Tl PLITIA k19 ' PncPBFRERS ©
oxi ot Bg BSTaRIE cylye 1 fa pEAEY LT Rk SiBnatiderdi (12D 9 \E b5t o
theresul ERChAngEE ST RERER R s tridien ¢ A3, FVBCRypaS A= A0 '

electrically driven expansign val ve %Z . a safety factor of 2 cap maiptain
the oper atPORe8fEne 1l r &8P 131Y, i OBE 9%§°8Ie P&icﬁ?lyaﬂri?%ﬁP%Q g i o

alve (2). Furthernore, for exanple, in the case where the |life of the
\éorr\r/)r egséf"aﬂ‘ﬂ’? APSHAE M ¢ | Gerdd T afFAVE USYRE 06 eCikEicAd 1an SR ng

air conditioner.,is ended b burging ) ) )
expansion valve (Z) that” constitutes an expansion mechanism

10 to reduce the pressure of a refrigerant.

On the other hand, the internal unit (130) includes an
internal heat exchanger (131) as a heat exchanger on the heat
application side that functions as an evaporator at the
cooling operation and as a condenser in warming operation.

15 In other words, the external heat exchanger (123) and
the internal heat exchangér (131) are configured to
correspond to each other at one-to-one.

- The external heat exchanger (123) is provided with an
external fan (120F), and the internal heat exchanger (131) is

20 provided with an internal fan (130F).

The compressor (121), the four path switching valve
(122), the external heat exchanger (123), the direct drive
type electrically driven expansion valve (Z), the internal
heat exchanger (131) are connected in this order via a

25 refrigerant pipe (140), and the refrigerant circulation
circuit (111) is confiqured as a closed circuit that can
operate reversibly by switching the four path switching valve
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damages, carbonated refrigerating machine oil in the burning 10 danmaged
conpressor (121) or an abrasion remains in the existing pipe. Therefore,
the torque of the direct drive type electrically driven expansion valve (2)
is required to be increased. Therefore, it is desirable to set the safety
factor to 3 or nore to maintain the reliability when the 15 existing pipe
is used. Wien the type of the refrigerant based on HFC, the val ve di aneter,
the differ€®2)l ipr esonldngt hepelraeddnef bgetiewe dhameigimifly tBeration
tenperature is changed, it is tinme-consumng and costly to confrirmthe
reliabilitoycifest heo 2@ederace dfdate ty¥aRsebeCliyi Chée Y cdkbUeReBRANGE O?naa' ve
(2) by conducting long termdurability tens for each change, and 1 n tact,
that is | HeEsigdrantjowever, the rating torque To necessary for driving is
obt ai ned based on the rating torque equivalent friction 25 factor E of
Table 2 from Equakkon 4nd f LT egi,-id5d Ve e ¢ ri.cal{ly driven
expansi on val ve (%I)t or4;thr§e d??g?ﬁg rrgrols;é(X)t%%gdegl%?ggl%%%&ch FhEfher
that ti s ekpbinBdoR/ valv@ 49 111 MeIAAed, highly reliabl e vol tage
expansion valve easily can be sét in accordance with various capacities
W th various refgi t I he, te ] in Fkigs:, 3 and 4, 1 %of an
pe' SEGRR. 3n 24 EhS, RERMEE: MpVE v e A Ll ne

extremes pressure additive is a ere

t - Ll i d f f ti th
Sl t&.eL"tS BQ??‘?gﬁes?g?h%“é%?_%?gﬁﬁe13:?_) 5??’3’hﬂmr fﬁé@h@ﬁéﬁ?ﬁ%ﬁ?@ gq:nd,c
contact ogcu weyLy i's e e anpunt 0 e adde
addi tive ?s %?%%? 1%2/);{ heér{a%dia[i 3%\%“% sg(la“f) *f or MERE| u%%ﬁ?ear*bo%usw cl*ggi ng
f th i | ye: dded t is 0.3%' ) , th | ud
chuseq byCPRELE0red X8 o MERrLRE R T RTRE eiber: Jokaging Swrabeane
dd i t.h O/ t ,of th t - dditi : | t
' shdagetSimbiy "Botsaghr (1) (BouiBa, 12 HRF et MRS O pRoet bienegatny
Cet 1t ger ariho SR S 4tR Hate nela S nsuid GTRaE P ERLR PORESPTY he

t - it . Furt when, th ded t 20 d
020 "t neCEY cBpPRRar ebrendt] ATARCERY, RIRAC UmAH 480 A hethmbuRede,

smal l er t that, In the refrigerati appatratus (100) for a | ow
tenperatd?g? fﬂesygﬁ PefenﬁgFéfgpe ﬂgggomggéfﬁ%ﬂnth epgbelwegr.  The
Cond't'0@ﬂHLfH&F”gng&o§”¥aﬁf“%ﬁﬁc%ﬁétgﬁrgé CPgﬁﬂfng portion (1lc) are

15 inserted in an inner space (30) of the case (3) through an

opening (33) formed on one end face of the case (3). In this ,
statg, the valve body (1) is integrated.with the case (3).
The passage forming portioh (l1a) of the valve body (1)
is provided with a refrigerant passage (9). The refrigerant
20 passage (9) includes a refrigerant inlet portion (11) and a
refrigerant outlet portion (12) that are substantially
orthogonal, and a valve seat portion (15) is formed on the
hem of the refrigerant inlet portion (11). A refrigerant
inlet pipe (13) is connected to the refrigerant inlet portion
25 (11), and a refrigerant outlet pipe (14) is connected to the
refrigerant outlet portion (12).
Furthermore, a needle insert hole (16) having a
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25 tenperature is higher. In the case where the high pressure done type
conpressor (121) is provided, when the discharge tenperature is high, the

tenperature of the refrigerating 58 machine oil is high as well. As a
result, a large anmount of sludge is generated. Therefore, in such a
refrigerating apparatus ( 100 ) , it is necessary to select the rating

torque equivalent friction factor E for the case where the oil 5

t enper at upg edietielitifiedh AiQaetee dRE FPRAEONRRESSOr pbkibni S£hbAN. the
Furthernore, the pernmanent magnet (4) of the driving notor (X) may be

formed of Ye@iliig@adic 'L t [19) RKe GRS t Pad 9588 %Qﬂﬁtrrligsrﬁortion (1a)

(demagneti zati on) when it reaches a 10 predeterm ned tenperature or no

Ther ef or eogvvhlgl?e a y£ifrd ggbgg} elil?gi NG 2 tiiedNediiSCHAr a8, d erg_p&%tgﬁgrﬁ%éyfg as

R32 is use is prefera use ferrite. Furthernore, nettsm

f s | t t f it is [ by. bei

capabl o oPCELibR, fLOFT 1R, O3, B EhETfbedfld MRsERE ML TR GiThe

di Codri | . . . . q

terport uPLEPRAY o5 A} "FREF L4ethhY CBRRERERE e HhbeR s et e

I b ' t.h t. l,eads.to i ent_of th liability.

In the calBeBBdWAE, Ehg FOR, (TGEFaRE IR e che TEMIS RREFORuEheds Ra2 |1 &
d, it i bl t t  havi d tizati

fomperaturo of TBBCREEAHS: 420 MAVINR & (Yl YRk P POFaIED, (280 B SH1S of

th nbodi t. As, d i bed ., thi di il I

cl'oggi ng SRS 8 GHSRACE | 53 19B0Yel HESa | CAFI Pemiksoni Be8rE chpdfsi G val ve

(2) regar%$ess of. .t he type of the rﬁfri erant,.In ofher words, the present

i nventi ontP€ BPPELEed %o BOYRS aily thEw i LERE bR 5P ARETEASE @idot or

(X) d the thread gortion‘of t he dgrect drive type electrically driven 5
expandl orfiSSFGa5¢ 251 JHASERECARFER1 PRENEEN: FHE YPade NeAd PaFtiie (20)
expansi on_val ve (%) that can realjze reliable driving wthout wasteful ness
can be pr%@SdEﬁg ALYEr SiSAH ROrtdh G1HC (BRiF gePSREASE @PE] degrease

clogging of the direct drive type electrically driven
99 gcontrols tge ow raxg of the refr%gerant flowing from the

refrigerant inlet pipe (13) to the refrigerant outlet pipe
(14). Furthermore, the valve head portion (20) is seated on

.15 the valve seat portion (15) to be closed éompletely, so that
the refrigerant is prevented from flowing.

The needle (2) is configured as a ghaft member with a
step including a sliding shaft portion (2a) having a large
diameter positioned on the valve head portion (20) side and a

20 supporting shaft portion (2b) having a small diameter. The
sliding shaft portion (2a) is slidably supported by the
needle insert hole (16) so that the position of the shaft
center of the sliding shaft portion (2a) is maintained. 1In
this case, a small needle insert gap (17) is formed between -

25 the inner circumferential surface of the needle insert hole
(16) and the sliding shaft portioh (2a). An inner
circumferential gép (22) héving a larger gap size than the-
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10 expansion valve (Z) easily can be prevented in each enbodi ment of the
refrigerant type. the use tenperature, the capacity of the air conditioner,
and the pair-'.or the multi type. In the case where a currently used
refrigerant such as 15 8407C, 8410A and 8134a is used, the direct drive
type electrically driven expansion valve (Z) can be designed very easily.
In particular, when other refrigerants such as R32 are used, the direct

drive typaeedeet rijmdnt dr gapn expPANSi 98 Valgidd) Bééﬁegﬁn tt%edesifxgxggg

very easily. 20 Furthernore, it Is quantitatively grasped that as

t enper at uegretimtBeehefifhil 9es8f FR8eMBGHI NEH O |néﬁlh@ég Ble t Q?FS' Ogghng@e

substance is generated in a |arger anount, an egree ‘of “cl 0ggi

becones | gg8brtMagashegd! t; ifHct drive type electrically driven
expansi on ngve (Z? gan bebggt&%?l gzrebg“l n the accordance with the

Lemperat ure. Ther gLqee chheadr S8 lEN Lo EaNGRRLYe Lhe, prohl o ofy

cl oggi ng of the expansion val vé cause y “usi

al one cor ] frige t _C aining a large unt _of R32 that

ner o Sees PREREE BELEHE° ERR s P Sor i llg Upe he; a1ve body
refrigeraj| chine_oil. .Furth re, in.a refrigerating apparatus for

1 ow tgrrpei%?gr gRi %o\fﬁircﬁ%ﬂtelqgl d&ﬁaf’@@sgéﬁﬂgflﬁﬂu%e E’%rq']igaﬁl,[)gt e dyiingc t
drive ty ctyically driven expansion.valye (Z) can be designed very
easi | )d/ Eﬁogéo/ﬁi %%ki ?girr fgjfe"rva‘rﬁg cgﬁ?a{‘ﬁleaésa (?éér g‘ézlgwﬁ‘ﬁnﬁhéﬁtR@%rqmléwnR?Z
exceeds i schar.ge tenperature becqnes i gh. For exanple, for
R32/ 125 (*%gp%gvﬁﬁeaeégt%¥8ﬁaél§§?£§§4glfﬁ§F2°ﬁsQﬁ W@%s?hsgﬁé,fhg%ﬂpsbpane
(R32 is at_|east gg; , R32/,but.ane (R32 is at |least 80%, and R32/isobutane
(R32 is oYY 3: t AR ALV MALoRKr EX)hdf Peofigimd as a so-

10 called “stepping motor”, and is provided with the rotor
portion (10) and an electromagnet (5) disposed on the outer
circumference side of the case (3).

The rotor portion (10) is provided with a thread
forming member (7) and a spacer (6). The thread forming

15 member (7) is formed as a cylinder having a bottom. A female
thread engaged in the male thread formed on the thread
form;ng portion (1lc) of the valve body (1) is formed on the
inner circumferential surface (7a) of the thread forming
member (7). The spacer (6) is formed as a cylinder having a

20 brim. A permanent magnet (4) is held on the outer
circumference side of the space (6), and‘a circumferential
wall portion (7a) of the thread forming portion (7) 1is

- forcibly engaged and attached on the inner circumference side
of the spacer (6).

25 _ The rotor (10) is attached to the valve body (1) by
threading the thread forming member (7) to the thread forming
portion (lc) of the valve body (1) from the Upper side (end
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than that of R22. For such refrigerants, optimmdesign for 15 the direct
drive type electrically driven expansion valve (Z) can be achieved very
easily. Furthernore, in the case where a refrigerant with a | ow tenperature
is used, on the other hand, it is possible to design a proper direct drive
type electrically driven 20 expansion valve (Z), so that excess design that
m ght occur because of an enphasis on reliability of the direct drive '
type el ectpoxtalony driden expeinss on tiad veotdyr cporbeohnr eyen) edis Fydiheipre,
when an existing pipe is used, it is conventionally necessary to clean the
pi pe in orietediaXByver PSsponeind ©o! the baﬁdﬁbtﬂﬁg QBRI BG thyN JBenRi Pe-
However, since the present invention allows proper design of thé direct

drive type(piksd ri oallhg)drioen expansé Déctedfgiedic SO (8}, t tﬁlﬁves
exi sting pipe can be utilized w thout pipe cleaning. As a result, the cost

for instaldeatdtoiyensy kt6arnke ¢iebegd rarai e?&[ 1dpr n
shortened. 5 -Exaérgglres Next, specific exgr%gl S o@c{rﬁe(%??e\ﬁygtr}:}%evpégg

el ectrgcal rd : i ill be described based on the
$ calgguyd dflwem@i&gfée]%orgaﬁa&ﬁeéaom

above-described princ ( e setting of the direct drive type
xanpl o5 col r eshanIE ok Reger o Fa0F e~ BoBTel® ro HHE SERHHE fo) 2o
Compr egsor T2 1 O paRdte U A G i) P | PGSR IRa T OB WBhomtngn
appl | cat| SA7er iR Real LExChangor “hEat) A io RERE 480 o i BE TALNG A ger
(129) andub0enBER! FEPLYETLRSIGEIER TIBTTGR ek Shatil SE00CL 00, ©
(1L (OFAYS UL Ol Y| e LR Endl 0% SdECLd Tue iR o)
el udi noPERECHFERSP AR SEPY chRe « BRECABRDrElbby OF1 pe *ehEead” forming
member (7) ‘and protrudes upward , and a stopping member (3%)
is provided on the edge of the protrusion so that the needle
(2) is prevented from dropping downward. Furthermore, a
15 spring (35) is provided between the lowerlsurface of the end
face portion (7b) of the thread forming member (7) and the
step portion formed by the sliding shaft portion (2a) and the
supporting shaft portion (2b) of the needle (2). The rotor
(10) is energized by the spring (35) constantly in the
20 direction in which the stopping member (34) is contacted with
the end face portion (7b) of the thread forming member (7).
Therefore, the needle (2) increases and decreases the
passage area by moving integrally with the rotor portion (10)
that moves in the shaft direction in the range up to the
25 seating of the valve head portion (20) onto the valve seat
portion (15). However, after the valve head portion (20) is

seated on the valve seat portion (15), that is, in the state
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62 direct drive type electrically driven expansion valve (Z), the heat
source side heat exchanger (123) and the heat application side heat
exchanger (131), the heat source side heat exchanger (123) and the heat
application side heat 5 exchanger (131) corresponding to each ot her
one-to-one. \Wen a refrigerant having a di scharge tenperature in the sane
| evel as R22 or higher is used, the rating torque equivalent friction
factor E qfhdde difgeecC 1 tepRe elsectrd dri e nsion .val ve (.7)
e B Trhan s et Pl SHARERGC aHakary”)

is set to 0.34 or nore and | ess 10 tha hi's

Compr ssor Tt AL 1 U T o T Aot Sl B 357 ) ', PEERebE B iuren
ool cat 1 Sh e qARke PHEERITRS® oSS s B ERE"RER | o it oF e adOnER: icHaRger
cach of her PEREd: o Bnb R S8 S tPEr e 1 s 2 B bhe g dhdomesdtn
nixtugp cgggriskggft n _anmpunt of nnégs%han,SO % of R32 is used, the rating

t or qué equi-val e it i G Fact oPt SIRLNGHr gBP dfi \aenshated deetween |y
driven expansion valve %Z% is get to 0.37 or nore and |less than 0.74. 25
Exanmpl e 4 $ﬁi gL RRBMPHMPREL, é?ﬁi)gélnélt ith¢ Snshacss Rorsoiors X 7b) mef uehieng

t he high essyre done type conpressor (121), the direct drive type
electrica€ﬁ§eaaig@ﬁméQHa%§WBﬁrvéﬂ0e (Z), the heat source side heat
exchanger (123) andmthe heat ., appl i cation side heat exchanger (131), the

heat source si deUEREEROESchiRgERe( XO8Prapartienhda0)aptihiec @apbetivderheat

exchangergélSl correspondi ng to each other one-to-one. Wen a R32 rich
m xture reffi gePERRNARAYI nBadnatscii4) ge andnpéhgt udanelr noviecumefie raniita110C
highgr t han %hat of R22 is used, the rating torque equivalent friction
fact bF E SHFEIRE dPfectha o cdsia e (3 ) pas dotaniash| Pp drheeputsidesiof waeve
(Z) is set to 0.37 or nore and |ess than 0.74. -Exanple 5 This exanple is a
refri ger R¥MAMTHarBeIRet 164) 15 | $RY uBPnHet Inalilgh( @ressuabodond .2ypg
conpressor (121), the )
to hold a proper magnetism effect between .the permanent
magnet (4) and the electromagnet (5). Thus, the inner space
(30) of the case (3) is segmented into a first space (31)
15 positioned on the lower side and a second space (32)
positioned on the upper side by the rotor (10). The spaces
(31, 32) are in communication with each other via an outer
circumferential gap (21) formed between the 6uter
circumferential surface of the permanent magnetic (4) and the
20 inner circumferential surface of the case (3).

In the direct drive type electrically driven expansion
valve (Z), when the refrigerant pressure on the upstream side
of the direct drive type electrically driven expansion valve
(2) is increased by the driving of the compressor (121), a

25 differential pressure is generated in the inner portion of

the direct drive type electrically driven expansion valve (2)

in response to the increase of the refrigerant pressure. As
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direct drive type electrically driven expansion valve (Z), the heat source
si de heat exchanger (123y and the heat application side heat exchanger
(13l), the heat source side heat exchanger (I123) and the heat application
si de heat 20 exchanger (131) corresponding to each other one-to-one) \Wen a
refrigerant based on HFC is used, the rating torque equivalent friction
factor E of the direct drive type electrically driven expansion valve (2)

is set toal. ¥esrltpr eaangalkess dhante 74re2bigbxane! € fioldi S &XGHP! enhks a
refrigerating apparatus (l100) 64 i ncl udi ng t%e | ow pressure done type

conpr essokeffdgerahite gigsge d{dyecdbypRaee! Sids Cs?ééd/e.dr(hﬁg? sSHRANGE Ofpyal ve

(2), the heat source side heat exchanger (123) and the he applicatron

si de heatcgééhaQQW'(ﬂﬁ%&u%ﬁhethéatﬁgéﬁﬁﬁ s{ ePthegggexqqﬁqqer ( %ﬁﬁQ?

the heat application side heat exchanger (131) corresponding to eac

onhe-t 0-on 3 fri a fyﬁggk HEG th at}j t
equi val ent§p$¥\?§?F§%&?éctg§éEr%? the di rect&d—iﬁsvgit%%e gﬁgét r‘#@%l I@é%#f%en

: [ t 0. d | than_0.93. - I

RS oxiiBPLe, gob | BT abls o Ehedlels the0 e LirBErhath D
121 t he 15 .di t dri t | ectricall
i von oxpiasfokEDeEv RS W ErRELEneo RS (Eest | BRendider (Eengtand
t he heat | i pon.side_heat h 3 t heat i de, heat
exchanger T8 2 REk R B OR EaFRhE AT (BAP o1 220 b Beasgethe BpFTion
i schar &8 e NBEr TN | ALRe Carbh? opEecks RED) oA i NESHLEq insket
ti t i fricti fact E t he di t dri t

Clect i cat T of FobrBEubhRs B vEaPoaY 41 JbeTeatbess Shamsedrieranss
th .02 25 Ex | e, 8 _Thi le_j fri til t 100) 65
el 8l e THIIHT g B ALER St Spet oKD, d0uty KhBayGH Ao GhreRd gapve
type elec{ %Fakli drive exgﬁnsian valve (Z), the heat source side heat
exchanger % baPetpgennthrathzspri LRFBiNG; Berkden liehngdr thaiyalyee
heat source, si f 5 hgat exphagggr 123) and the heat agplication si de heat
exchangeﬁxfﬁélg L oPPEs pBRdi IRhdrerthx t 67 bnEhropdadatheretger ant

of R32 au%Haégaéhggztﬂécgipgétgégcgo?gisfiqghe refrigerant that flows

into the first space (31) goes up through the circumferential
15 gap (21) and flows into the second space (52).

Thus, the flow rate of the refrigerant to the first

-space (31) and the second space (32) cancels the differential
state in both sides of the shaft direction of the rotor

portion (10), so that smooth movement of the rotor portion

20 (10) 1is ensured. - In this stage, the needle (2) moves

integrally and in cooperation with the movement of the rotor
portion (10), so that the refrigerant fiow rate is controlled.

On the other hand, when the éompressor (121) stops and

the refrigerant pressure on the upstream of the direct drive

25 type electrically driven expansion valve (2) is reduced, the

refrigerant having a reduced pressure on the case (3) side is

circulated back to the refrigerant passage (9) side through
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an anount of nore than 50wt % of R32 is used, the rating torque equival ent
friction factor E of the direct drive type 10 electrically driven expansion
valve (Z) is set to 0.74 or nore and |l ess than lall. Exanple 9 This exanple
is arefrigerating apparatus (100) 15 including the high pressure done type
conpressor (121), the direct drive type electrically driven expansion val ve
(2), the heat source side heat exchanger (123) and the heat application

si de heat toxchonaer ol Sl UhhelicalapOureRntl derdifalc X CAROEL4Lb2F) paRd

the heat application side heat 20 exchanger (131) corresponding to €ac
ot her onegh@eQne. VWen a R32 rich m xture refrigerant having a discharge
tenperature of nore than about 10C higher than that of R22 is used, the

rating torque L ent _feicti f: of t jrect drive ty
electrically d??e\égﬁé&é{(p%ﬂsﬁzgﬁ \?g{l\?el?l%tz%rqrglg)e Qtr}g % &IPS FoT ePi?ﬂ:I) l ess
than lall_,- 10 6 Ihi s l.e Is.a refrigerajing apparatus (100)
i ncl udi ngS%HgéﬁingLa%plrjrpe%sgr 8% mﬁé@&o%régs&e%‘?éﬁ hgoﬁi rSEAR € v e
type el ectpricall Y] xpansi_on.val ve.(2), the. t. source side heat
excha%ger£%§§3% %ﬁggkﬁggﬁgéBgSmgﬁ HP@éfF&n%gcﬁgsﬁ%ég? AP qEayres he
heat source si de heat. exchanger (I23) and the heat, application_side heat
exchanger&‘ﬂi3f)° ct?)e?t?ae]sjglo%df:ﬂggf"&geac ﬁmb]t%e?f‘dﬂ%?t d-sorfgl.r%]e?]t%fi r &y ith® ant
based on HFC is used, the n%tim torque equivalent_ friction factor E of the
direct dr¥9Er19peand EFESPFicéI%Pkk?@eﬁhéipéﬁﬁ(ﬁ@“@ﬂ%el§ZPt¢§C§6ﬂ tt® 0. 74
or nore and leis thap 1.11. -Exanple Il This exanple is a refrigerating
appar at ustRaog§edte; HeeeHENgaPh& 173w pressure dome type conpressor (121),
the direct drive type electrically driven expansion valve (Z), the heat
source side hede gﬁaﬁé§?°€l§$ﬁ%ﬂuFX9ﬁe?%@@t%&ﬁﬁl%ﬁtﬁéhvgnd@xm@mﬁion
exchanger (131), the heat source side heat exchanger (123) and the heat

appl t Bat iGh g dé2hef JBhEScRERGEAMENTY) the r atparbmaptt @feathe osAadge
one-to-one. Wen a refrigerant based on HFC is used, the rating torque

equi val e j EReoWaldctHrtace ofiec the RATERV vRepdpe dnsanti caapy (dMven

expansion valve (Z) is set to 0.93 or nore. 25 -Exanple 12 This exanple is
a refrigéﬁ%WQQ)gﬁ g?gpu§qg(nﬁeQﬁe insert hole (16) provided in the

valve body (1) and the needle (2) is prevented as much as

possible. In other words, the refrigerant flows between the

15 refrigerant passage (9) and the inner space (30) on the case

(3) side, corresponding to the increase and the decrease of

the ;efrigerant pressure on the refrigerant passage (9) side

in response to the operation and the stop of the operation of

the compressor (121). In this case, the attachment of the

20 sludge onto the wall surface of the needle insert gap (17) is

suppressed as much as possible by reducing the amount of the
refrigerant flowing through the needle insert gap (17).

More specifically, a suitable number of refrigerant

passages (41) that are means (P) for lowering the flow rate

25 of the refrigerant directly communicating between the

refrigerant passage (9) and the first space (31) of the case

(3) side without via the needle insert gap (17) are formed in
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i ncludi ng the high pressure done type conpressor (121), the direct drive
type electrically driven expansion valve (Z), the heat source side heat
exchanger (123) and the heat application side heat exchanger (131), the
heat source side 5 heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one) Wen a refrigerant
havi ng a di scharge tenperature in the sanme |ever as R22 or higher is used,
the ratingheompssagpifteimeing fpoxtiom (ba)oofEthé vhevei peay (e type
electrically 10 driven expansion valve (Z) is set to 1.02 or nore. -Exanple

13 Thi s exanpl eAcsoxdieiy i yer athing epbedaieat(10() ichel Usisw thetd Ihhe
pressure done type conpressor (121), the 15 direct drive type electrically

driven expafgigeraalttvef(dys beewkeal S ¢RfYidR gl sX&hH er,q(y12 nd
the heat application side heat exchanger (131)§%the hégt 5%%?cé9§id§l%§at

exchanger ahd@23heanthidie Bpateanplohcaifn sjdep e@i@@&“@&ﬁt (é)]?é%@?:%{ orie

correspondi ng to each ot her one-to-one. Wien 20 a refrigeran

R32 thab mist i % of R32
or a B2 chab mxiule 0N LEL0WMBATUAL ShrLe LA ANGI0 0L B2 LS

used, the rating torque equivalent friction fact

t | ' [ ' ; [ 1.1 . 25
el o 14 chreralt KRRsEERTNNT R AR AR ot Raigh EBadeoyoB) ki ng

SO PSS RERIE WA SRRRNSEReTp A b Al LA, B cne

electrically driven expansi val € hea

eal Sour e e i e ooy e nAnon (030) L | RESRE (Dl ESPorEd] deheat

heat source side 5 heat exchanger 3)7an i
mxtore Tt G S PRRRRa0 (b7 RIEE. T HUTE OF HhF ooPRAACABBUBELD C
factar & a1®  nEPBPEEEEoRo” ot 40 1y pENBT o TART, aRPIak SR Ransion bRve
Sppar at us CI00) Fe RECAAS (AL Tnigh -aSLEiEAAbE AP Leshiak oFhets! ).
Source st Kos BYSRIE CEASSEE) oo (G Yrcal e taie on sk Rdar Che.
ol oot o o hia, PERe S RNEREaR' (het SPLCFIGAERRE ma=eabeacisth neana.
caui val on Py | o oA PO £ s He Ed e Ptk ” R el o c Hhcsialy Gheven

Xpaps! RN skBlerles B 101K L IPLFarf SraduBlR © 16 Thi's exarple is

As a result, even if the refrigerant or a refrigerating

machine oil that generates a large amount of sludge is used,

the decrease of the amount of the refrigerant that flows

thrdugh the needle insert gap (17) reduces the amount of the

20 sludge attached to the wall surface of the needle insert gap

(17) by a reduced amount of the refrigerant flowing the
needle engage tap (17).

Therefore, the interference with the operation of the

needle (2) due to the attachment of the sludge having a high

25 viscosity onto the wall surface of the needle insert gap (17)

can be prevented as much as possible. As a result, since a

proper operation of the needle (2) is ensured, for example,

43




69 i ncluding the | ow pressure done type conpressor (121), the direct
drive type electrically driven expansion valve (Z), the heat source side
heat exchanger (123) and the heat application side heat exchanger (131),
one or both of the 5 heat source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a plurality of
heat exchangers. When a refrigerant based on HFC is used, the rating torque
equi val entaid:shd D1f86ia" dormirddeich ragt Sijaimdype e echdi oyen
expansi on val ve 10 (Z)a is setn&{o 0.33 or nor e[5 and E?/esscj?t ﬁgl%éo_%%g@é_e%fg |l e
17 This exaplye 1838 r¢fd i j par, S 0) .Lnrcludiing the high
pressure done fypeaconpresggﬁé%%gg?épthéﬁ%g dé%%ctrggﬁ9§ d eﬁggtrFéﬁlly
driven ex i ve o ( e ur.ce Si heat .exchanger, (123) and
t he heat apd|€§$€%¥$€§cé%?ﬁéé%%£cﬁggggrJ%EB %gﬁ%ng%oﬂﬁﬁ%t%P a?%%“h@ép
source si gl %1 r&ﬁﬁpanger (123) and the heat application side heat
exchanger ?ﬁ q?ltabelng' constituted by a 20 plurality of heat exchangers.
When refrigerant havng n the same | evel as R22

i h t t i
or higher is us dPCEn at’;;j1 If%?’?j{fg?eaggg%%nﬁi” 0@So FLREYF PasFagae

direct drive _type electrically driven expansion valve (Z) is set to 0.40 or
nore and P&ES&rt I‘Pgtnt%e}g'ﬁfnt%o é’tﬂrﬂpgelélaliﬁﬁsy XCFHTe 18 fherrefeigeragt
appar at us g100) 70 i ncl udi ng the high pressure done type conpressor
(121) a t hBagGFRBE: ke t e BRLR: ERERALINeaL)  chhex Fafiigeramty codFsage he
heat sourc sin heat exchanger (123) .and the heat application side heat
exchanger (gi?,l) CURGELRRS héfh ¥F @3 I7dRg shotee as deehdat sxchhngerng 123)
and the heat appl.ication side heat exchanger (|131) being constituted by a
pIuraIityeBPaHgéﬂnéx@HéﬁgéﬁsPoﬁh§WQ¥H4ﬁ44gerant of R32 alone or a R32 rich
nixtﬁre conprising an anmount of nore than 50wt % of R32 is used, the rating.
torq 9 equi valent friction 10 factor E of the direct 'drive type

el ectrically driven expansion valve (Z) is set to 0.47 or nore and | ess

than 0.947S€kbiPFe ?§ THiRE oxhiRAY | sdBiYef r tYPeat idgciisadilys (dmidjent5
i ncludi ng the high pressure done type conpressor (121), the direct drive
type el ect¥PRBFLYNJIVALER &%pPansi on val ve (Z), the heat source side heat
exchanger (123) and the heat application side heat exchanger (131)a one or
both of the heath@osHeech derivg EYPRangbectud33llvnd diivercatexp@nsion
application side heat exchanger (131) being constituted by a plurality of
heat exchihbé®s.(Zhersh REE r Pafedi xPOr cthef (fafeingt tenduy) equiselange
tenperature, of nore_than about 10C higher than that of R22 is used, the
ratihg t Rt ERRI VEREHRT f rEct i BRifAct &8 Eaof feptuder eof dthee pyeeeds
electrically drjven expansion valve (Z) is set tg 0.47 or nore and |ess
t han 0ag94-nvgntion. More specifically, the rating torque equivalent
friction factor E of the direct drive type electrically
driven expansion valve (Z) is set to 0.31 or more.
The principal basic reasons why the direct drive type
20 electrically driven expansion valve (Z) is selected.based on
the rating torque equivalent friction factor E will be

described in detail.
First, in the sliding portion of the compressor (121),
metallic contact occurs under severe conditions. In this
25 case, HFC refrigérants contain no chlorine, so that the
refrigerants do not have self-lubricating properties. 1In the
case of HCFC refrigerants or CFC refrigerants, even' when
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-Exanple 20 This exanple is a refrigerating apparatus (100) including the
hi gh pressure done type conpressor (121), the direct drive type

el ectrically driven expansion valve (Z), 5 the heat source side heat
exchanger (123) and the heat application side heat exchanger (I131), one or
both of the heat source side heat exchanger (123) and the heat application
si de heat exchanger (131) being constituted by a plurality of heat

exchangersmewmbhie.ceﬁthgﬁrantubasedhent&ﬁpHE@th&eUS%dde“%ﬂéﬁi{i&%ﬁﬁgwe
equi valent friction factor E of the direct drive type electrically driven

expansi on vatrended] becaeset 0fOtAéier senrel1angdilkass t et - By 21
15 This exanple is a refrigerating apparatus (100) i ncl dingéﬂ%e I(;D%H%

pressure dmaee tyFe eREPIEESOrdfiYerdiias dbbﬁﬁtaiﬁriingte %%(4 Eﬁcar%ch?fé%;gl)tl}én q

driven expansion valve (Z), the heat source side he

Lhe heal | amalderaidnre sbde NGl nR¥ehangelodddlde BRF:I0A0LY. g RSO Jpeat

source side heat exchanger (123) and the heat application si

e o M4 AR 08, RN R R TR

refrigerant based on HFC 1s used, e rating

(D) 15 sel e B SPhoretE R TIARLGR 0t e P eemant e thik o
comr essor CPaL e  RERE Fhkeedr ng UEL IR maYand 3 v LsgaRarEnt6al ve
i te hoat DEUERARSEr (1 aBr B pehe | Bt o o Gee s e By ot
const 1 tut S4eEoLg8HT Witn VSR RNGE, SeneraCed Wk SR el 1| qRien: Fheadgng o
ot i i) Dorapataan, ol HEAE 158Rie Fedrlonrant obt atasheghe for
than 1. 0oxdnerPRoS RRIANIE dF 18, uRnSBh: Rgurartmy dpbamarieivo)
including?ffge iggggpggﬁﬁgi gﬁgfd%%pe conpressor (121), the direct drive

type electrically Val ve (Z); the heat source side heat

exchanger (123),an . t | i cati on.side heat exchanger (137.), one or
both of the 20‘%ea€eé§§%g§asf 8%ﬁ€a315§d%5ﬁ3%? 5{%3? ¥@e 1Rl asdegically

hoat oxcransel eifEhe SERPRTRE L) bpoada ohe o lairsohotaR i o
caur Ve enthd rrRPRAE" pBLETRRS LA GRIAR 1t G| DESRYBe (@hect FRER e
ijrEix\z;ﬁBI :’%@cjé’ nhé(@l?f& gz)niig?l %eltscto%i y94isoratn€g§helc$ S1':50 t @16112 }légéie7%2)
or the thread portion, the needle (2) is prevented from being
driven, so that the refrigerant floﬁ rate cannot be
controlled by the direct drive type electrically driven
20 expansion valve (2). Thus, malfunctions such as burning due
to an increase in the temperature of the compressor (121) and
burning of bearings due to reversed liquid occur. Therefore,
in this embodiment, the means (P) for lowering the flow rate
of the refrigerant is provided in the needle (2).
25 The inventors of the present invention conducted a long
term durability test of the direct drive type electrically

driven expansion valve (Z). Figs. 3 and 4 show the results.
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This exanple is a refrigerating apparatus (100) including the high pressure
dane type conpressor (121), the direct drive type electrically driven
expansion valve (Z), 5 the heat source side heat exchanger (123) and the
heat application side heat exchanger (131), one or both of the heat source
si de heat exchanger (123) and the heat application side heat exchanger
(131) being constituted by a plurality of heat exchangers. Wien a R32 rich
m xture 107 Fh¢ gB+SHt Radindg 4 dvBenir§Eigenpetaused domurle tbest abast |
y 10C higher than that of R22 is used, the rating torque equival ent
friction fE&X%G- E of the direct drive type electrically driven expansion
valve (Z) is set to 0.94 or nore and | ess than 1.41. 15 -Exanple 25 This
exanpl e is a refidgeBatSsheysappe aresuli®Oini bbheudiase twierd gh i BSHus erdone
type conpressor (121), the direct drive type electrically driven expansion
val ve (2) copditiioneraprovided siidh egil wadhangef (IdSoredd dhecdepizo),
application side heat exchanger (131), one or both of the heat source S|de
heat eéxchwhgeh (123) natd bhe hediowapplircatiign silde heat ex&danggiq (

bei ng constituted by a plurality of heat exchangers. Wen a refrlgeran
based on 2&fHEGerantspteviibesiyt iduntDinkliei Rt Vel gt sﬁl‘chctal "{.quc?&ésfg & of
the direct drive type electrically driven expansion val ve s set 10
0.94 or noid andwheeg whanair4l: 74 -Exanple 26 This exarrpl eis a
refrigerating apparatus (100) including the | ow pressure done type

conpressor (121gigthe 5deée¢:hedrﬂééilltﬁ§361r?|ﬁ9érb ! ven e
valve (Z), the heat source side heat exchanger %gé gﬁgEth ﬁﬁﬁﬁggfi e

appl i cat ipaisi dd rhessnEXEIBREeT prb3iHedORRH QH%e eﬁftéxf}{f‘alhe% §°Lt(1%§ si de

heat exchanger (123) and the heat application si eat exchanger

bei ngoconsid toh€didyefnd P @hyﬁakngu)o&shﬁggdexchangers When a refrigerant
based on HFC i s used, the rating torgue equivalent friction factor E of the

direct drive type ehgcbrals@aléjy hkV G BXRASH 08 is sef.to 0 99 or
nore. 15 -Exanple 27 This exanple is a refrlgerg¥?%gggé§£?étus ?ﬁﬁ%)

i ncl udi ncHd1eshieh iy es685e GRE £NEE SRR thi? 1xé<§‘elﬂ.b[1%gﬁé- jdri ve

type electrically driven expansion valve (Z), the heat source 1ﬁ8at

exchangergtke}3)amdidaifeifieaheQ gl {621 ipgesi €RaRCAN, q?gf{]aé‘ag{é #33@

or both of the heat source side heat exchanger (123) an

appl i cat ipairsi derhesén@xefenass . (13ty haidip eaBeti tEhed Modhe! Yl Jcﬁéé of

heat exchangers. \Wen a refrigerant having a di s¢harge tenperat ure

sanel’ evdmpuy iRd2sgr dd@hermifedS insathe tPLod@d ¢ 1@n t p;segssqw V¢ e“&%? on |

friction factor E of the direct drive type electrica riven expan

val ve (Zkime sebftothe?0 9hstBLEatidn -dwamphe 28& {gs npl
refrigerating apparatus (100) including the high pressurgé% ﬁ%éguf%d

conpr essekpelrdientaldyl digffdd dohva Hose LoSeitd Ca'thlé %ﬁfﬁn 2%95\?1’1

valve (Z), the heat source side heat exchanger (123) an

appl i cat b@in thiedd mipeati taxehaigahd 13lke W o hpttyofid rl?oﬁ’tﬁfﬁ e‘i{ (130?15' de
changer

heat exchanger (123) and the heat application side heat ex
bei ng coastgailt edfibycénditioner was installed was predicted, and the

20 corresponding amount was mixed in the refrigerating cycle of
the refrigerant circuit (110) prior to the test start.

The operation period is predetermined to correspond‘to

a use term of about 13 years. Since the sludge generation in

the inside of the compressor (121) is due to a chemical

25 changé, when the temperature of the refrigerating machine oil

is high, the generation rate is high. The temperature of the

refrigerating machine o0il is higher when the compressor (121)
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10 plurality of heat exchangers. Wen a refrigerant of R32 alone or a R32
rich m xture conprising an anmount of nore than 50wt % of R32 is used, the
rating torque equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 1.41 or nore. 15 -Exanple
29 This exanple is a refrigerating apparatus (100) including the high
pressure donme type conpressor (121), the direct drive type electrically
driven exphhsPdn & ari@h (pressgrensament t¥per thasi din hthe @aseangbr a( 128)
and the heat application side heat exchanger (131), one or both of the heat
source si dereRHrexdom@geype123fhismdcase heashopnl byahigh prdssheat dome
exchanger (131) being constituted by a plurality of heat exchangers. Wen a
R32 rich md xturBigs. rdfandetant having a di scharge tenperature of nore than
about 10C higher than that of R22 is used, the rating torque equival ent
friction factor I otheheasier adierks | ¥Ret e rifjeraitecisi talo?y shdVRa1oa,
expansion valve (Z) is set to ].41 or nore. -Exanple 30 5 This exanple is a
refrigératiheg @ppatanperfttpe isclabdurtg the Hamd PEOSIUFS AHEP: tYPER22.
conpressor (121), the direct drive type electrically driven expansion val ve
(2), the leaipayed ofitsh dehbsat caseander €H@3raand dﬂ*enf@akeii?ﬂgbﬁﬁh‘cgt‘

si de heat exchanger (131), one or both of the 10 heat source side heat
exchanger the23igdiaide kempezpruireatd ONtabdediftesushangan ( 131) a§8h€9
constituted by a plurality of heat exchangears. Wien a refri éerant ased on
HFC is usedc°ct heighbir0Ng t @nhquenequéysbends f iH3%k | of ;hRe figgct
drive type el ect r?cal |y driven expansion f\/alﬂ\?fa2t 1%@:(13%?.%%2%;15? tgh?. 4@'%15
nore. - Exawekgu?d ldonid & t refpi e: 81

8407C, 8410A, 8404A or 8507A. 2%%%%&%?@? e S o
refriger anpehay; Jdi shay r t t i gher

t han that of R\Zk‘%%e? be R32/ %&éé?%% ??ng? ?Jgasrf?{%o/ggaggg?%3gé 1R at
| east 50~pigqR328pnaRade (R32 is at |east 80~), R32/butane (R32 is at | east
80%, or R32/isobutane (R32 is at 25 |least 80~). -Exanple 32 77 The

refrigerating apparakyse( 108 bR1t E@mfsté%%n%a'ala'rﬁ?lﬁéﬁa'e{&e An r%%,jetsti ng

pi pe. -Exanple 33 5 The refrigerating machine oi . bove- eXa S may
be oi | bagefls@anROkYViaRY ltLidRILuAAY YOhe €8ELECt CHEP@RiEC oéi](i' ¢ &l atyre
al kyl benzene, or mineral oil, or may be based on polyvinyl ether, polyol

ester or earbpai s1aaye §ehBradRdni xed with al kyl benzene or nineral oil.
The concentration of 10 the extrene-pressure additive in the refrigerating

machiise oi | mayrberKefnd¥fe lOERe 3M8gh EE8dENBR EHEDY 1 WU i8S rﬂr%%rs%trieng
machi ne oil weight ratio).
that affects the inlet and the output of the direct drive
type electrically driven expansion valve (2Z) during operation
is varied with the refrigerants. The differential pressure
is varied with the use of the refrigerating apparatus (100)
20 such as one for air conditioning or for low temperature.

Table 1 shows the differential pressures for each refrigerant

and each use of the refrigerating apparatus (100).
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- Exanpl e 34 15 When the m xed refrigerant of R32 al one or

conpri sing an anount of nore than 50wm % of R32 is used,

R32 rich m xt

t he per manent

ure

magnet (4) of the driving notor (X) of the direct drive type electrically

driven expansion valve (Z) nay be a ferrite magnet.

20 Furthernore,

t he

per mmnent magnet (4) of the driving notor (X) of the direct drive type

electrically driven expansion val ve (

Furthernore, the pernmanent nmagnet (4)

FAp{EY

e a rare earth nagnet.
driving notor (X) of the

direct drive type electrically driven 25 expansion valve (Z) may be a rare

earth magnet having a denmagneti zation tenperature of 130C or
Furt her mpre, er arftdr Af R37

m Xture

nore,

wnen thneg

tor (R of
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bnt-cphetiry ead T8UAFECce 0
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dr T Teype e

xansl/6535 Th

S S0APre is

| ecTef Batty

a Bevebier at

e
n
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(2)

al ve
is

i ng

i ncluding the | ow pressure done type conpressor (12l), the

20 direct drive type electrically driven expansion valve (Z), the heat
source side heat e anger. ( nd the_heat applicatiaon.side heat
exchanger (13I)$Stﬁgﬂﬁggtl?o&ﬁ%%hgigé hégtq%%%hg%ggﬁg?f§§fngnd993ﬁ5?ﬁﬂﬁ
1
e

ohe- t & onblofherp D, FBR e EHieTakea o RBATGeartinh | 8 (LEHESeRETak i ng
gé{§§={gﬁ§g{ § direct drive ty electrically

apparatus (100)

torque equi val ent frj E th e
driven exBEREFBRS AL (L0 70 2 - FbiMPah i WRgs S UBRkLes 62.

Inother wordde WS 4Pe88 R0 20L NG IO WY electrically driven
expansion valve (2Z), the minimum torque T (dyn/cm) that

allows normal operation of the valve body that is the needle

10 was méasured.

The minimum torque is a minimum value of torqué that
allows the direct drive type electrically driven expansion
valveh (Z) to operate without pulse displacement in the
pressure range used.

15 Herein, the torque of the direct drive type
electrically driven expansion valve (Z) is ideally measured
ffom the rotor, because an ordinary valve has a structure
where the rotor (rotator) is énclosed therein. However, it
is difficult to provide a measuring tool inside of an

20 enclosed structure. In addition, an applied pressure may

leak outside.
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reason. Since a hydrocarbon based refrigerant such as propane, butane,

i sobutane contains no chlorine, it has no 5 self-lubricating property, so
that sludge nmay be generated readily in a severe lubrication state. The
foll owi ng exanples are based on the same reason. -Exanple 36 10 This
exanple is a refrigerating apparatus (100) including the high pressure donme
type conpressor gl e digect i ty electrically dri,ven expansion
val ve (Z), the h'ﬁeat sft)ou]'lré(;"e SH}% hetg{Il xechaﬁger t?’IeZS)&alﬁ%&f hedhé¥e type
~applicatio o [ exchanger (131 t he heat squrce side 15 heat
exchanger %l%ﬁrelagrm}ﬁeé%&éﬁe apﬁ%?%’é%?‘%ﬂ sf’iag'é’%eégyex%aﬂ‘&éﬁu(rﬂl}n the

correspondi t 0. each ot her one-to-one. Wien a refrigerant based on

hydr ocar b OWR, MIRET ut | ng torque equivalent friction factor E of the
direct driyve e electrically driven ex%;nsi on valve (Z) is set to 0.34 or
20 nore and | ORgras1en v A The stergupl ehpzagtesistdesamitg

appara%us (100) .including.the | ow pressure done type conpressor (121), the
25 di ract THIREEY yiR 8| &L A 13Ny fH8 PERYARYSAY \ReaARIK  andle shroaed
source side heat exchanger (123) and the heat application side heat
exchanger 31# )98 e heat source side 80 heat exchanger (123) and the
heat application side heat exchanger (131) corresponding to each other
one-t o- oné.. WhBAXh,r &ftiqfer 2he pdbeecton driveoctypen dleaisrdaltlye daiiveg
torque equivalent friction factor E of the direct drive type 5 electrically
driven exBX¥BeN§AORalvAlVEZ) (23 46t apemhBRl ofonpae mretdtemmineh PebBod,
-Exanple 38 This exanple is a refrigerating apparatus (100) 10 including
the hi gh ptessurdetdsmeinehovhetiperesevr npt2flovt hatdi rexntor | vusy ppulse

el ectrically driven expansion valve (Z), the heat source side heat
exchafyer disdeyragianthe heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat application side heat 15
exchanger 3¢ 13Ihecéevesponpieng tione yoli tagiee immeetitar-ediye béMmare aclief pines ant
based on h’}./drocar bon is used, the rating torque equivalent friction factor
E of the dAiLsbecatiipneisypeceirdetyi ead yheér ioparabdigansicryuel e dbaiedet
to 0.68 or nore and | ess than 1.02. 20 -Exanple 39 This exanple is a
refrigerafren bppaguapb ¢fO0Che abowe rigenhe | ow pressure done type
conpressor (121), the direct drive type electrically driven expansion val ve
(Z), 25 the hed®nsthecetdiede havul, ekb@andaimGi? Poraneke theofieaheanhideat i on
si de heat exchanger (131), the heat source side heat exchanger (123) and
the ABat dppvecdwipsn eleethiaaldy dmivgmmnegspafsibh cealespqzdi Ngaho Heach
ot her one-to-one. Wen a refrigerant based on hydrocarbon is used, the
rating 'tehepr agufeblews.frThei fnllowing Eqouatibe danebe dieri®edy Feom

electrically driven expansion valve (Z) is set to 0.93 or
the balance of the thread to drive the needle.

Equationl

T=(mr-d?*/4)-Ap+-D/2 :tan(P+B) (1)
20 T : Minimum torque that allows normal operation of‘ the valve

body (dyn-cm)

d :Diameter of the expansion valve (cm)

ADp :Differential pressure (dyn/cm?)

D : Screw effective diameter (cm)
25 tanP=x//cosA’ , tanA’ =tanA : cosB

M : Friction factor of a thread surface

A :cCrank angle of a thread (rad)
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5 nore. -Exanple 40 This exanple is a refrigerating apparatus (I00)
i ncl udi ng the high pressure done type conpressor (121), the 10 direct drive
type electrically driven expansion valve (Z), the heat source side heat
exchanger (123) and the heat application side heat exchanger (131), the
heat source side .' heat exchanger (123) and the heat application side heat
exchanger (13l) corresponding to each other one-to-one) Wen 15 a
refrigerang b dr rbon is used, the rating torque equival ent
friction P§c1§§g§ gﬁg?ﬁe(gﬁgéct drive type electrically driven expansion
valve (Z) is set to 1.02 or nore. 20 -Exanple 41 This exanple is a
refrigerating apparatus (100) including the | ow pressure done type
conpressor (21 the. direct Y} pe electrical.ly driven expansi on_val ve
(Z), the heat séﬁ*%egég%%gﬁﬁagye?ghg%ﬁ%rgiﬁ%%s éﬁ& hét%%%teggggﬁ&FPgéyion
" side heat gxchanger (131), one or, both of the_heat source si heat
exchanger 5" %ﬁ‘c?a[("r?el%béfar}a‘ﬁplﬁ@at‘?%% s?"&ietl%%tt%?(f:héﬁgérggiﬁ’l‘?'bépﬁg
constituted by a 82 g[urality of heat exchangers. VWen a re;rigerant
based on W oddfbBEeNEialePreFRUFQt LA t dBque: BYuiMd drn/em’ bt iFon2f 88t or
E of the direct drjve type electrically driven expansion valve (Z) is set
to 0:33 orlMRSve ahBe| ddyrqathnedfsstiye pdappeEer2 Ahils eRafpl(EmM)s a The
refrigerating apparatus (100) including the high pressure done type
conpr essofr@n¥1)angkp B odctthr i tbrepde =i btri aad \the i Yeaderpgds & wal ve
(2), 10 the heat source side heat exchanger (123) and the heat application
si de heat leXchanger (131), one or both of the heat source side heat
. exchanger (123£ and_the heat application side heat exchanger (13l1) being
constituted byTAepvalaest pofA et Beatmrfjdrstityied ain cthe gBgaat idmskd on
15 hydrocarbon is used, the rating torque equivalent friction factor E of
the di¢ecendrthe egpatdoactds Pt yindraxdsy exirmblitoing alveant Zquaten as
0.40 or nore and | ess than 0.80. -Exanple 43 20 This exanple is a
refrigerafPAdomppar atus (100) including the | ow pressure done type
conpressor (121), the direct drive type electrically driven expansion val ve
(2Z2), the heat source side heat exchanger (123) and the heat application
side heat exchanger (131), one or both of the 25 heat source side heat
exchanger E@R283108nd t he heat application side heat exchanger (131) being

constituted by a plurality of heat exchangers. Wen a refrigerant based on
83 hydr dcar(on (e Aidad: A be- (ding xt ongue @qudvBlitent friction (2)

15 Furthermore, this leads to the following equation.
Equation 3
@u=2-+-0. 966-4-+-T/(r+-d?-Ap D)
=2.461-T/(d?-Ap - D) (3)
20

The minimum torque T, the needle diameter d, the
differential pressure A p, the thread_effective diameter D
that are measured by the above-described measuring apparatus
are substituted in Equation 3. The friction factor u of the

25 thread portion of the direct drive type electrically driven
expansion valve (Z) after 1long durability test can be
obtained.
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factor E of the direct drive type electrically driven expansion valve (2)
is set to 0.66 or nore and less than 0.99. 5 -Exanple 44 This exanple is a
refrigerating apparatus (100) including the high pressure done type
conpressor (121), the direct drive type electrically driven expansion val ve
(Z), the heat source side heat exchanger (123) and the heat 10 appli‘cation
si de heat exchanger (13l), one or both of the heat source side heat

h | 23 ' 1@PR) i €At | i de heat ,exch 131)  bei
Const Lut ed by ol uTatF 1y bt RAR terEafare. nBRCa’ 78 UPEALTEALEE on
hyd baa, | dy t ing t ivalent friction 15 factor E of
the i rec T AST IR, o Chailel Feif B aRBp ook & (o bk Fo
0. 80 | than .1 20. - le 45 This, le |
et ri ger atl iy aghs SAPTE JOKCSES IR A (WS | Gl pf BEREF R taBRbEgpRes

conpressor_.Gl21), .the direct drive type electrically driven expansion valve
(2), the ﬁ'e‘%}‘es%urtébe s‘f@é‘%éﬁ"? %&%&%ﬁﬁ R19R$Tand the heat application
si de hiat exchanger (131), the heat source side heat exchanger (123) and

€

the heat appli c&tP8n 5i%e hdarsh 4xcWhSGerthia 391 1lcdampaiaiding becones

ot her one-to-one. when a refrigerant based on hydrocarbon is used, the
rating t oPd@deLaui Veenttempexatyrs a@for thef shiding eqpoxtion tghe Bde
electrically driven expansion valve (Z) is set to 0.99 or nore. -Exanple 46
5 This exSRPPEEESOX k3] )ycbacPngs afish@us $a00haitndihali agouhe hifghthe
pressure done type conpressor (121), the direct drive type electrically
driven expaHIHEEN JaNeEALeY e thedt poutdensi Hechmes ekatgeger (1£3)isnd

t he heat application side heat exchanger (131), one or both of the 10 heat
source si dBdheatedxEhakgwhepltbe amgunite dfeatixsshlimminidnies des Heaiger,
exchanger (131) being constituted by a plurality of heat exchangers. when a
r ef rilfer ahPrba@¥mMBIe hy difbc &hisonciaseused, mhbtisaing condieieueryal ae
friction factor E of the direct drive type electrically driven 15 expansi on
val ve (Z)Erictéent ofactwr om nmode. thExadprectt7 dhive eftymer atlioeg reppanat us
(100) using the refrigerant based on hydrocarbon may utilize an existing

pi pe. 20 dEKEED| eexpankiont heaked r i By armftmsed orldnglr acmbovpesrattios the
refrigerating machine oil nay be oil based on al kyl benzene or mneral oil,
and the CoeR@Res atliagigast- t h&hd& r meangr etbat e Wiemddihe vambunthef the
refrigerating machine oil may be 0.3 or nore and | ess than 1$ by wei ght
(refrigerttPHL RS Mmecomeswelghger, the amount of generated sludge

15 becomes larger.

The characteristics shown in Figs. 3 and 4 are the most
distinguished feature of the present invention. The friction
factor u becomes higher in the following order: when a low
pressure dome type compressor (121) (the low pressure dome of

20 Figs. 3 and 4) is used; when a first high pressure dome type
compressor (121) (the high pressure dome 1 of Figs. 3 and 4)
is used; and a second high‘ pressure dome type compressor
(121) (the hiéh pressure dome 2 of Figs. 3 and 4) is used.

The inventors of.the present invention noted that the

25 fact that the friction factor u becomes higher in order
conventionally has not been considered at all, and newly
found that the direct drive type electrically driven
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ratio). 85 -Exanple 49 In the case where the refrigerant based on

hydr ocarbon i s used, the permanent magnet (4) of the driving motor (R) of 5
the direct drive type electrically driven expansion valve (Z) may be a
ferrite magnet. Furthernore, the permanent nmagnet (4) of the driving notor
(X) of the direct drive type electrically driven expansion valve (Z) may be
a rare earth nagnet. The pernmanent magnet (4) of the driving notor (X) of
10 the di rEtRARFIMR Vep¥eel €&l ricoal | je dsielectedpamssed val VEhé Z)F ATey: B9
forned of an anisotropic magnetic nmaterial. The thread surface of the

direct drifActqmHet el &tis dal Ithaimosn bxpansann yeine.(Z) may be coated
wth a fluorine resin. A solid lubricant may be applied onto the thread
surface of the IR dindsnt twrikeep yihe edbpetat Lo | yf deh¥eni pERRNGL 9D velye
(Z). QG her enbodinents of the present invention Fig. 6 shows anotﬁer

el ectri caellpcdmived lgxpdniven vetpsndZon Thavel egkyi ri pansi on
valve (Z) is 20 directed to preventing sludge frgn?beiﬁgmagté%ﬁgﬁﬁﬁoeﬁﬁe

t hreadb gapiffe3) ofi naheaaliof asndixidwerpans (Rs f gk i,ng,t.he flow. rate
of the refrigerant of Fig. 2. Mire spéﬂ?fically; inckﬁggg?ecF§ic%%??l%?iven
expansi onpretieuely, amerivieg naedbe (X)) ishdd lo§iylg state, 25
the rotor portion (10) rmvege%ovmward (ag)ai nst tﬁgﬁf g%gx%lrg%et %&%p&?’ﬁ&‘? 35)
in order To ahatyoveptofesetRe e {O tSnd P ESFcECEE! @hEP)rHLd f%é%é?%J@

direction, and is displaced
represented by the friction factor .
The torque.To is obtained from Equation 3 as follows.

10 Equation 4

To=E-d*-Ap-D/(2. 461) : L (4)

T, : Rating torque (torque that is generated by the driving

motor (X) at a rating voltage)

E :Eguivalent friction factor on the thread surface (rating
15 torque equivalent friction factor)

E in Equation 4 is the rating torque equivalent
frict;on factor in the present invention, and the rating
torque equivalent friction factor E is represented as follows.
Equation5

20 E=2.461-T,/(d?-Ap-D) (5)

In this case, the crank angle A and the lead angle B of
the thread are the same as those used in this test, but when
they are different, the factor of Equation 5 can be changed
based on Equation 1.

25 Therefore, the conditions under which the needle of the
direct drive type electrically driven expansion valve (2) can

be driven are as follows:
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86 relatively to the needle (2). As a result, a predetermned gap is
gener ated between the stopping nenber (34) provided in the end portion of

t he supporting shaft portion (2b) of the needle (2) and the end face
portion (7b) of the thread 5 form ng portion (7), and the end portion of

t he supporting shaft portion (2b) protrudes into the second space (32).
Uilizing this protrusion, a refrigerant passage (49) that is neans (Q for
lowering thguitovnrgte of .the refrigerant constituted by a plurality of
vertical grooves is formed on 10 the outer circunferential surface of the
needle (2) on thpssifde of the end of the supporting shaft portion (2b). An
equal i zing hole (L having a predeterm ned di aneter tH&) comunicates the

needl e insert g ( . passi ng through the shaft, center of the valve body
(1) with the fi raig’t 5 a’sé‘)él%l ?31) o ?ﬂggﬁa@e( FHALING oFFEduen eand velenitder

- portion (l&Q): af: the bady . According to such anp epbodi nent, in the
total cl os%lgccgslt&ar?ef\éf%lt;é%e ﬁee‘ﬁ#%ﬂ ( HESREE nkd EhenskFiclign ( fActor i p
comung catj, ¢ i th the second ace (32) through the 20 refrigerant
passagses [83?1 %)beon et%eé'“fﬁap%'? Slg?‘ﬁleléﬁ‘é ebke gafetysragior sbouddmvei.cati on
side with the thread g&&ﬁ 23). Thus, nost of the (efri%erant that flows up
through the need®&Si gaf (1eFhadr dan yneaswsingt sheherationdtepque

(32) throygh t refrigerant passage (49) having a smaller passage 25 -
resi stance? é’f)ﬂtﬁhaget kFgesr‘FW‘?%t bagred nanr diig gebant Biglhes t Ishead gepe( 23)

side is decreased relatively., As a result, even if a valve that allows
generat i oRuti1ge of a measuring apparatus for measuring the torque.

A case a of a measuring apparatus is provided with a
10 shaft b that penetrates the case a, and a rotor c attached to
the shaft b is provided in the case a. A coil 4 is provided
outside of ‘the case a. A pulley e is attached to one end of
the shaft b, and a first load cell g and a second load cell h
are attached to both ends of a string £ wound around the
15 pulley e. |
As the measurement method by this measuring apparatus,
there ére pull-out torque measurement and pull-in torque
measurement. The pull-out torque measurement is as follows.
The tension of the string £ wound around the pulley e is
20 increased while rotating the rotor ¢ at a constant speed.
Then the tension is measured by the first load cell g and the
second load cell h when the pulley e stops rotating. These
values are denoted by N1 and N2, and the pull-out torque T,
is calculated based on the following equation. |
25 T;=|N1-N2| -(D+d)/2
D :Oﬁter diameter of the pulley e
d : outer diameter of the string £
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sludge in a | arge anobunt, sludge attachnent can be prevented in the narrow
thread gap (23) as nuch as possible, so that a proper operation (rotation
novenent and shaft direction novenent) of the rotor portion (10), and thus
a proper 5 operation of the direct drive type electrically driven expansion
valve ( Z ) can be ensured . For this reason, in the refrigerating ‘
apparatus (100) provided with the electrically driven expansion valve (2),
abnormal |iquid conpression or generation of superheat in the conpressor
(121) can be 10 prevented, and high reliability in ternms of the operation

can be obt ai ned.ThEhepudbtigurtainque ohBgEut8aBnihaty Lhe ffoLirl%Usons ?gﬁ t he
effects are the sane as those of the .' electrically driven expans €fal ve

(2) of Fi ¢he?. oferdthesmue, tie Gou ] SHPMSLYE ué‘r&RéQEtEr&l@gﬁ”ca' Ly 15 driven

expansion valve (Z). The electrically driven expansion V%S(E? formed,

directed thepreyefiondod Udge i I RO h to.the narrow outer
circunferential gap (21) forne t%g]tn\%geﬁ t‘"ﬂ%’tngiﬁtggo‘&wc erRpt1ay \Ral is of

the case @érre he ey Cig&U i al. surface of the permanent nagnet
20 (4) posi tiroﬁgc?ai n the du&eﬁ%ng{aﬁélg?%ugfe%?ﬁseuﬁﬁgt% tBeort 1rE)

cl osely oppeseq;t h ut [ fcC renti.al, wal |, instead of using the
means (Q for %O\Agrr“?nghtghe qé(:)rlvé rg{%gofc t?EfWLSBr e opuHey € tWwtthis

pur pose, rig@ e U RASSS (4 hat is neans (R) for |lowering the flow
rate of thatsﬁ% rsg?rrf%ger ant |%thhe6%l3|%%? Xﬁiﬂﬁﬁf ar&ntdenctad) bpiN1i’s and

rovi ded. Ie SRECELL Calhy._sthe refri ant passage (46) 88 enetratin
ltohe per na}rzggf nagne{t:ﬁ%4;lu|l%[-t]1%’e g%ﬁ‘i?egi%;ec’ﬁ gﬁaiﬁg%ﬁée@i) rhﬂi"tﬁcblroem itdle Walgl

portion t  J o that the refrigerant passage (46) conmuni cates
bet ween tﬁgi%p‘&]sjtlas%g{égggg% and the second space (32). 5 According to such

an epfodiqent , en t refrigerant flows fromthe first space (31) to the
. secogg sp’gge éfl%l by ﬁg dilff'e(rejéﬁtcié}/ ressure between the refrigerant
passage (9) side and the internal space (30) side, the passage resistance
of the refrigerant passage (46) is smaller than that of the 10 outer

circunferenti al p sQ_t.hat st, of the_refrigerant flows through tie
refrigerant pagg%gea§'§%%ggnd’a\% r g%r i"g}é‘? aﬁPlﬁ-I‘SwtnthIFFﬂtngmt lercdout ke

circunfe ti_al. g ) 4 S (decreased relatively. As a result, even if a
refriger ?na{ho?ma ?‘gjfé?ée#ét iy ﬁ!g%r‘rﬁgﬂi S ofPet HATINY otierguaerTati onImf

sl udge i lsar.ge is used, _a relative decrease of the refrigerant
flow rat g'e%lé.i. g tﬁr %’%]hl‘ﬁ%‘é g‘iﬁ%‘?“%i?blﬁﬁqar%l?ﬁil&mlbabn(‘ZQJ)‘qlﬂedtlsemre he
amoyy ofi S t to.the wall surface of the circunferential gap
(21), thg'? :tgﬁggt%ﬁg“teu ﬁi%g’fe o &fr fﬁ\ﬁ?‘eraer?tqszﬁ' dhe fmalden Hoxgwe ¢@8) nd t he
outer ci ] enti gl surface of the- permanent magnet (4) by the decrease
of the flag\?vﬂrlg?eg%f qzt eel{];aetfﬂ%e‘i’oa?ﬁ‘?eT o rRR et o f1aY cIRRERAL £ HBy >

operati ogz_of the rotor (10) due to sludge attachnent to the outer
circunferential gap (21) can be 25 prevented as nmuch as possible, and a

proper operati h dl ) n.be gnsured. As a result, for
exanpl e, abnor@ngl q%uﬁaﬁggnﬁ%’g‘i 0 a&’rlesugersrﬂ%‘fs i Fheheraohng edooque

121) c n reliability in terns. of the operation of
Ehe Zef %@%?{%Eaggg?giﬁg %ggﬁfrc tbtbato%?%??l’é%ﬁ the é@ﬂ\ﬁﬁégiétllonfot her

t hapgt h t Chi the effects_are the sane as those of the
eIegPri2%&?y@Er%€?v2%92§pggg?oﬁfﬁﬁggécfiiyo TEVEN SXPRAEipReyahvei (BQnti on
may be provided with a refrigerant circuit (110) including two direct drive
type electrically driven expansion valves (Z) arranged in series, in
addition to the refrigerant circuit (110) including one 10 direct drive
type electrically driven expansion valves (Z) as shown in Fig. 1. In other
words, the present invention may include the electrically driven expansion
valve (Z) on the external. side, and the electrically driven expansion

val ve (Z) on the internal side.
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15 Furt hernore,

t he present

invention can be applied to a refrigerating

apparatus (100) of a binary refrigerating cycle or a refrigerating

apparatus (100) of a two-stage conpression cycle,
air conditioner of Fig. |
Applicability As described above,
invention is useful
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utqt iﬁf‘t
retriger
or hi gher

25 diregd

ant *Advi
is used
t drive

nsi on val

ve (2Z) i|s set to 0.34 or nore and

9

| ess than 0.68. 91T

S ATErT

gerarin

done type conpressor (121), a direct drive type electrically driven
expansi on valve (Z), .a heat source side heat exchanger (123) and a heat
application side heat exchanger (131), the 5 heat source side heat
exchanger (123) and the heat application side heat exchanger (131)
correspondi ng tHLE%ENh ofRer thee- tipfirgenatemg n appafatwer agl00) RyRagl one
or a R32 rich m xture conprising an anount of nore than 50wt % of R32 is 10
used, andPeriAXMHg YRS edYPES ePf {YIRQY orfdmpmeassiPof refieidierattngri ve

type electrically driven expansion valve (2)
. 1n51uding: cthe ggedriggrappagatappacatus si(hgoa hgpwpr easur e
a direct drive type electrically driven

| ess t harFXEt®

donme type conpressor (121),

is set to 0.37 or nore and

expansi of ¥ vd (25, BhiRatemhadimens; defhebheexpresenty (in¥@ntdoa,a hhat

appl i cat
(123) an

10

FHrReh

i on side_heat exchanger (1
dxive type electrica

In this case,

(131

for various

aiy

set based on the rating torque equivalent friction factor E.

driven expansion valve (2) is

refrigerating apparatuses

including the refrigerating apparatus (100) shown in Fig. 1

that includes the compressor (121), the heat source side heat

external heat exchanger, the

direct drive type electrically driven expansion valve (2),

- and the heat application side heat exchanger (131) such as an

the

rating torque equivalent

friction factor E of the direct drive type électrically

driven expansion valve (Z) can be set to 0.31 or more.

exchanger (123) such as an
15

internal heat exchanger,
20 Furthermore, in the

installation work of air
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20 application side heat exchanger (131) corresponding to each other
one-to-one, wherein a R32 rich mxture refrigerant having a di scharge
tenperature of nore than about 10C higher than that of R22 is used; and 25
a rating torque equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0,37 or nore and | ess
than 0. 74a 92 5. Arefrigerating apparatus conprising a high pressure

dome type comiteisamry 1@d)th@ Dikest rain VardpyPearbentkbgabh L
expansion valve (Z), a heat sourcepside hegtyex%hange$ég % 25 éaéng Reat

appl i cati amati dehBeatatechapgesnt! 3L giﬁcﬁeeéc}:?c?] éBHBE‘ﬁﬁ:‘Ll S| dc?%%a}}acuum

exchanger (123) and the heat application si eat exchangér

S used, anaeyo BL, RO TENAECTE kbl I Ref 1S AR R, Sacer

is used, and 10 a rating torque equival en ron fac

drive typ%hﬁ'segi'ic%if@dfé’ B Pl CXDARSLAIY VoI Me %zéoirﬁ%r‘i'srgﬁ%é‘% g%\y%[:%‘ggruse

and | ess than 6. A refrigerating apparatus ! ]

expans: on'hal cooiony’ | Braind 4 *Rerfored MREGT | Hraltg a vt
(123) " anathEofEny “dnd BIRRER e e o riR o | SC b Y paRd W fo
each 20 o . -1 0- »wherein refrigerant based, on HFC i s used, and a
rating_to%§§%l§§§?§§|%&%tﬁﬂ<ﬁ? nagﬁé?g?éE%Bf msde afi kb ydigect
than 0. 031 be87 VRS, BYBRERIZANTY Hsleh Sxeesinianiva v o pressur o dome
type conpressorTéégé)ar% g%%gpt drkéﬁhtg e e%;;iL%ggééy is .drivgn
expansi on val ve : e oA s d t tiogyingdod Hdwet
appI'Bati n_si de heat exchanger Qéé} .. .the heat source side heat exchanger
(123 na‘?’rﬂ%c‘ﬁeéﬂflé{ﬁm ¥Rej &leg Y SERERR e eXPREE)ioror vakpendizig t o
each 5 other one-tg-one, mﬁerein a refrigerant having a discharge

t enper at Ir& i WERFe ReVoltage: fatoragts o HhgnérivingsedtonndXa odting
torque e iv%#ent fr%gtion factor E of the direct drive type electrically
driven expdhitreTal$elYe)tyre1glectrigablygdsivanr expansionsvahye 1202. 8

(129) S s B0 oA by pcToF cctiadh | graPpy o s p et iealla ( 2y Lvanhon
source gé%%ék?%oﬁ”%ﬁ Ve e(rZ) itself is non-uniform.
15 As a result of tests that were conducted with respect
to these factors, it seems that when the safety factor is 2
or more, the operation of the direct drive type electrically
driven expansion valve (Z) can be maintained. Therefore, it
is desirable to set the safety factor to 2 or more to
20 maintain the reliability with respect to various non-
uniformity factors.

Furthermore, to update an apparatus employing a R22
refrigerant to an apparatué employing a HFC refrigerant, it
is impossible to use an existing refrigerant 'pipe that

25 already has been installed without any process. Tﬁis is
because when mineral oil or impurities in the existing pipe

are mixed with the HFC refrigerant, the direct drive type
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15 (123) and a heat application side heat exchanger (131), the heat source
si de heat exchanger (123) and the heat application side heat exchanger
(131) corresponding to each other one-to-one, wherein a refrigerant of R32
alone or a R32 rich 20 m xture conprising an anount of nore than 50wt % of
R32 is used, and a rating torque equivalent friction factor E of the direct
drive type electrically driven expansion valve (Z) is set to 0.74 or nore

and | ess tdlectridalPp Yrifkenefsx@isidnNd vARY af g i sing.a high
pressure dome type conpressor (12}191})@[;E a direct drltvz lf\c%‘?ée'l ec??i c%al?"%/ &84

driven ex i ONaoed ¥eif. athea e er.(123) and a
oot P o e c P egt ¥ iRl S 0Y 61 0adiba; o

heat application side heat exchanger (I31),

exchanger th?3)i sk tdei heatyaonb] S PO, B Jeq PEGL L €X ggﬂggéna%%ﬁﬁ?e(z),

corresponding to each 5 ot her one-to-one, erern a
refrigerant ghagpd At £ME! e than about 10C hi gher
t han that of RQEﬁ?s USé%?Qg;g?é;rallréﬁ#%ﬁ%ﬁépé:ﬁﬁ%%?gh?nf? cFﬁ%nd%ﬁﬁ?Br E
of theg 10 4¢H; ' : ri.cally driven. expansion valve (Z) is set
to 0.74 ogqr%o%%_gttﬁcﬁ @s%é%a%@gléfﬁ‘ﬁﬁ/f’f%?wb%?aw YCapplratus
clootrically 16 OFPhEEndre (20T LRRpIA DT Phe s irira ithe b of
exchanger 23 at licatiaqn side heat exchanger (l131), the heat
sour c‘egsi Eééhe%?ﬁﬁ]gec%%ﬁger(l(a%%) Ohnd-h%e IEFEL ISFRHLIOG i gﬁpéf(‘fééu;eatlom
exchanger 1), corresponding to_each other, one-tqg-one, 20 wherein a
refriger aﬁéégas%a%_ oé{r’1n H%%llgs‘flﬁged?lﬁnocoél .Ja‘ﬂ‘?fbe‘f oridue ©BgEAv abEntbumintg on
e et toTtad8ar hEFbolan R, SR GR TR NS AR e, T T Rpothe uing at us
inSi | d 121), di t dri t
ol oot catfe ot SHORRHERRORN (LATE (35T 3P netrashan e rmmdriatiex changer
95 (12%; ﬁﬁg.a heat appl& atign side heat exchanger (131), the heat
source side hentd ePdRGtger E‘PES OLRd thhe hkaraugpl9Eathen dixecthedrive
exchangen%4131é cogre&gg&di .to each other one-to-one, 5 wherein a
refriger amtPaSeiCEhL ¥s GI3¥EN HHPAINTIAN nfalvequé&)edid veeguirédi tbi on
factor Elﬁ% %&g direct d&'ve tgge'eLectrically driven expansi on valve (2)
is set to 0. B?a?rﬁﬁé . TRETESOL R/ [ dity | {ior deshgabppattar Betcobie i safigty hi gh

pressure y ressor (121), a direct drive type electrically
driven ex%?r%%ng§alc£e (2)MOLE &y TM/JIRLRALR; (Té‘eneﬁ?léﬂghhhglér wheag) thed a

heat1gppIéx%%%)q&ars#&dqe%gf%te%ﬁeé&panger (13l), the heat source side heat

exchanger
When the type of the refrigerant based on HFC, the

valye diameter, the differential pressure, the thread
effective diameter, or the temperature is changed, it is
time-consuming and costly to confirm the reliability of the
- 20 direct drive type electrically driven expansion valve (2Z) by
conducting long term durability tens for each change, and in
fact, that is impossible. |
However, the rating torque T, necessary for driving is
obtained based on the rating torque equivalent friction
25 factor E of Table 2 from Equation 4. If the direct drive
type electrically driven expansion valve (Z) or the driving
motor (X) is designed in such a manner that this rating
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15 application side heat exchanger (131) corresponding to each other
one-to-one, wherein a refrigerant having a discharge tenperature in a sane
| evel as that of R22 or higher is used, and a rating torque equival ent
friction factor E of the 20 direct drive type electrically driven expansion
valve (Z) is set to 1.02 or nore. 13 A refrigerating apparatus conprising a
hi gh pressure done type conpressor (121), a direct drive type electrically

25 dri ven wxparsi Do ialqen@beeﬁ,heﬁthiguuyenﬁyﬁadyguV@%@Q@ggg& %%%%B and
a heat application side heat exchanger (131), the heat sourCe sige eaP

exchanger AR®) efsiihediede Mot apPhésstagics dechcahs £160aRgRE (131
correspondi ng to each other one-to-one, wherein a refrigerant o alone

or a R32 mithh nagious Gfirigérgned, amount of nore than 50wt % of R32 is 5
used, and a rating torque equivalent friction factor E of the direct drive

type electrical i dhiv sesPeanRAN ARG D3 imPef, 1 .38 O IBEe., 10 14

A refrigerating apparatus conprising a high pressure d Sor
(121),5 a ¢rieRE [ it cihhcal Y i.an valve (2), a, heat
furdr 126 itoaRR ei% dasca!l Ly dhk %f%g%[r}isaéz&ng d%acfmg e?d:ﬂanger

source side heat exchanger (123) and a heat appl

(1'31), th | 2 t he heat 15
(50 Ponee e S ey Ahnbe M e o

application side heat “exc

Cemporat uPEoP ard S, shiE L BbRE fabT o A€ Thomarerdef; 412900 fhm 20

tenperatu
ol cot i caPPyodr RN Bien Refaidde FoMadh opsuEsh1 dowprar, 16F As
refrigerag)ign ARALALMTerf OPRE! $iddind M AN RLOSINS additive is large,

10 the additive itself forms sludge, and causes clogging of the
expansion valve. When the added amount is 0.3% 'or more, the
sludge caused by the extréme—pressure additive contributes
clogging. When the added amount is more than 1%, most of the
extréme-pressure additive results in sludge.

15 .It is desirable to use the direct drive type.
electrically driven expansion valve (Z) of the present
invention ﬁogether with a refrigerating machine oil
containing an amount of not more than 1% of the extreme-
pressure additive. Furthermore, when the added _amount

20 exceeds 0.3%, the effect thereof is larger than that pfovided
by the amounts smaller than that.

In the refrigerating apparatus (100) for a low
temperature, the vapor temperature is lower than that of an
air conditioning apparatus, and therefore the discharge

25 temperature is higher. 1In the case where the high pressure
dome type compressor (121) is provided, when the discharge

temperatu;e is high, the temperature of the refrigerating

58



25 done type conpressor (121), a direct drive type electrically driven
expansi on valve (Z), a heat source side heat exchanger (123) and a heat
application side heat exchanger (131), the 97 heat source side heat
exchanger (123) and the heat application side heat exchanger (131)
correspondi ng to each other one-to-one, wherein a refrigerant based on HFC
Is used, and 5.a rating torque equivalent friction factor E of the direct
drive type"8FBLRFi LAl yisdMiighn ascpeaisl on Amlaerédlts selargel ahbudit ¥ €
16. A refrigerating apparatus conprising a | ow pressure done 10 type

conpr essorsgﬁ‘i?, ¥ digederadeidue t Miperelfects,i cahl ys@ehven @uFENYeatiglye
(2), a heat source side heat exchanger (123) and a heat applicat’ion side
heat exchaARRRTLILEI) (100%, oitbdsh nekcesaryealo seurse: Stge Qgggngx%g?ag%r
(123) and the heat application side heat exchanger (131) being constituted

15 by a plegwivalentf Iazitctaovhafgetsr Werin apeef &hger sgq,on HEC is
used, and a rating torque equivalent friction factor E o?ﬂ%ﬁggdﬁﬁg%toﬂ Ive

type ebecttangmtatuiré vefl expansighn prdsdifd) dbfeS o nor
| ess than 0.66. 20 17. A refrigera#?ng apparatug g%méﬁié?éﬁ}é??ﬁﬁh?bsggsure
done type isonprggssor (121), a direct drive type electrically driven
expansi on valve (Z2), a heat source side heat exchanger ’

Furthermore, the permanent magnet (4) of the driving
motor (X) may be formed of ferrite or rare earth. Rare earth
loses magnetism (demagnetization) when it reaches a

10 predetermined temperature or more. Therefore, when a
refrigerant -having a high discharge temperature such as R32
is used, it is preferable to use fefrite.

Furthermore, the magnetism of rare earth is larger than
that of ferrite, and is characterized by being capable of

15 generating a large torque. Therefore, in fhe case where the
direct drive type electrically driven expansion Qalve (z) is
used at a temperature that is not increased to high
temperature, making the torque large by ﬁsing a rare earth
magnet leads to improvement of the reliability. In the case

20 where a refrigerant having a high temperature such as R32 is
used, it is preferable to use a rare earth magnet having a
demagnetization temperature of 130°C or more to enhance the

heat resistance.

25 -Effects of the embodiment-
As described above, this embodiment easily can solve
clogging of the direct drive type electrically driven
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(123) and a heat application side heat exchanger (13l), one 25 or both of
the heat source side heat exchanger (123) and the heat application side
heat exchanger (131) being constituted by a plurality of heat exchangers,
98 wherein a refrigerant having a discharge tenperature in a sane |eve
as that of R22 or higher is used, and a rating torque equivalent friction
factor E of the girqﬁ;kdrive type electrically driven expansion valve (2)-
is 5 set teXpamgien e a(zl) | eegatdbesd. 8P. A8 f pirgghat | us
conprising a high pressure donme type conpressor ?XEF)?Ea%g%ré%?rggggé%type

el ectrically drikerothgmansoods yathe pfrseath9dlved@UGE & dg; xghanger
10 (123) and a heat application sideb%eat exchangerc?ﬁé%%,g%ﬁgg%?gbg?haof

the heat dmiraddysimkaw hbed igx CappH6ach 128) +RRd i ieation. side
heat.. exchanger Gl31) befﬁg c%gsti?uteg B?aadgp392€€§$ﬁgﬁgh§€} %&@hgﬁﬁers,
wher ei n athadeddygsadici &B82 tHlONs; i 5 m xt.ure ri.sing an
amount of nore tﬁpzsan SJbvw%of Rszrﬁ%%%d&%% §9P§t iér?gé(‘%tolf"d’if’;ﬁg};uﬁ?hﬁ’%ﬂt

Vil ve (2) TEoest To ooy vt i 2han dM WA BEITE e SfenrTatiuri ng

valve (Z2) is set to 0.47 or nore an ess an

Sppar s Uoakurmnl g op sl p AP LRGBS ()t L e

drive type electrically driven ex

exchangerwi@ﬁahtaagsge@gghgggpEg%a%kp%I%bgﬁe%ﬁat 25 exchanger (13l), one or
an

bot h of the heat source side heat exc 23) and the heat application

si de heat exchapger, i ng stit by a.plurality of heat
99 é$é$$?%% 2 Vﬁ%ﬁ n%x#h&g Fé#FFQ@F&HF h&%i fésed di ddtear ge

exchangers, f .
g o o o oL e S °
el eclpi caddpankdiNEn ¢¥Paas! ?Q)Valélaesflzl) ' San be prevented in each |
embodiment of the refrigerant type. the use temperature, the
capacity of the air conditioner, and the pair-.or the multi-
type.
In the case where a currently used refrigerant such as

15 R407c; R410A and R134a is wused, the direct drive type
electrically driveﬁ expansion valve (Z) can be designed very
easily. In particular, when other refrigerants such as R32
are used, the direct drive type electrically driven expansion
valve (2) also can be designed very easily.

20 Furthermore, it is quantitatively grasped that as the
temperature of the refrigerating machine oil is higher, the
clogging substance is generated in a larger amount, and the
degree of clogging becomes larger. As a result, the direct
drive type electrically driven expansion valve (2) can be

25 designed in the accordance with the temperature. Therefore,
the present invention can solve the problem of clogging of

the expansion valve caused by using a refrigerant of R32
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set to 0.47 or nore and less than 0.94. 20. A refrigerating apparatus
conprising a high pressure done type conpressor (121), a direct drive type
electrically 10 driven expansion valve (Z), a heat source side heat
exchanger (123) and a heat application side heat exchanger (131), one or
both of the heat source side heat exchanger (123) and the heat application
si de heat exchanger (131) being constituted by a plurality of heat
exchanger saldrfe Wher £immi ed ef&f SEG&PANDASEHL LS ' afBdng L3t
torque equivalent friction fact%é E of the g???@? ér%ggsgyagggpgcpgibggly
driven expansi olnyPéyded ZtnéSd3sbnhql- e TGN d e85t han 0. 94. 20
21. Arefrigerating apparatus conpr?ggng%g&m%m/6§§%gﬂF% gﬁﬁﬁtpvggrature
conpressoiphf 12e ardf ; t %1 ctri.cal |y driven expansion val ve
(Z), a heat source g? e§§%5€£%¥§haﬁggpg %ZBfl d a ﬂéﬁﬁz éi%ﬂiohnsiae
heat exchgnpgs!; ); n of the, heat_source side heat exchanger
(123) and the - hé‘é?‘ggngpéﬁg?{d% s%%l)é X SERGIFIYS 31 pwhigh the
constid ut lural ity af heat,exchangers, wherein a refrigerant based
on HF isagggé? g%d 1%6"pé,r§qcr“artef ng*®or qui Y3 enflirertt i g ifvat okype of
the direc . g glectrically driven expansion valve (Z) is set to
0.66 or n%}%Cﬁ%ﬁC%é@g ?ﬁ&ﬁqasﬁ¥P%§%ﬁgn/Y?¥¥ i §%8) afRRg bpsiasitaned ongry si ng
a high pr ?§Eg§_done type conpressor (121), a direct drive type

yrari

el ectrica ven expansion valve (Z), a heat source side heat exchanger

(123) and a heﬁt angic tion side heat- exchanger (131), one
1 a ' mixed reirigerant containing a large amount of R32,

when R32 exceeds 50wt%, the discharge temperature becomes

10 high. For-. example, for R32/125 (R32 is at least 70%)}
R32/134a (R32 is at least 50%), R32/propane (R32 is at least
80%), R32/butane (R32 is at least 80%), and R32/isobutane
(R32 is at least 80%), the discharge is more than 10°C higher
than that of R22. For such refrigerants, optimum design for

15 the direct drive type electrically driven éxpansion'valve (Z)
can be achieved very easily.

Furthermore, in the case where a refrigerant with a low:
temperature is used, on the other hand, it is possible to
design a proper direct drive type electrically driven

20 expansion valve (2Z), so that excess design that might occur
because of an emphasis on reliability of the direct drive
type electrically driven expansion valve (Z) can be prevented.

Furthermore, when an existing pipe is used, it is
conventionally necessary to clean the pipe in order to remove

25 mineral oil or impurities remaining in the pipe. However,
since the present invention allows proper design of the

direct drive type electrically driven expansion valve (Z), so
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or both of the heat source side heat exchanger (123) and the 10 heat
application side heat exchanger (13l) being constituted by a plurality of
heat exchangers, wherein a refrigerant having a discharge tenperature in a
sanme |level as that of R22 or higher is used, and a rating torque equival ent
friction factor E of the' 15 direct drive type electrically driven
expansion valve (Z) is set to 0.80 or nore and less than 1.20. 23 A

ref ri ger at¥haft dppfarex st bogmp i e ngan beght pi bsedr widhoatt pppec eTREAIHEY,
(121), a direct drive type electrically 20 driven expansion valve (2), a
heat sour & sad&esudt ,exdtemngest ( ¥23) inmtal hetaiomppbirkatdamn sé& dechgaky
exchanger (131), one or both of the heat source side heat exchanger (123)
and the hemtd dpe iteatn diorsitlee heat k exahangeshd28éhelei ng constituted by a
plurality of heat exchangers, 25 wherein a refrigerant of R32 alone or a
R32 rich m xture conprising an anmount of nore than 50m % of R32 is used,
and 101 a rating torque equivalent friction factor E of the direct drive
type ebect-Exaumplesdri ven expansion valve (Z) is set to 0.94 or nore and

|l ess than 1.41a 5 24. A refrigerating apparatus conprising a high pressure
done type conprreser (&3qriftibe dikhaeh odri t el i«cal by. driven
expansi on val ve (Z),' a heat sour?gagfi)&gghe\g?. exc an‘g%%‘izs#y%ﬂ% at%%%t
applicati enegicdeched DpEwer x(pja%]s)' n bo of .t;he at ,source side
heat 10 exchanger (1%3)Ea(€nd thee heat la’o|c§‘(|;I isgg{’feon{is]? dé'“hllelat Bgxc %Eh‘f;re’r ?iBl)

bel ng conbhibu! 8 Whed didyelddse HndiP Py SHEIRINCHE . ABOLE 3 R3S ich

m xture refrigerant having a . discharge te rature

hi gher thaprtbat £fiviR2ti5eUs8% ' t ue equivalent friction
factor E of the direct d%’?(\a/e tygﬁ%eaélir’fcgﬁgggrie\%nr%%(‘poghsf’ﬁllu‘@al(\@'(Z)
IS salp t orRe94ePerBREE FHihd than.i.4 . r (% igerating, apparatus
conprising a high pressure Zlgasl orrgﬁt 3‘}'%8 (J:eécr?p%g)g‘sés%or ﬁ%%%’o é%i FQCB" Qe
type el ecipigpylyydriven expansion valve (Z), a heat source side heat
exchanger (123) and a heat application side heat exchanger. (131), one or
both of thexdgsiespurce side heat exchanger (123) and the heat application

si de heat exchanger (131) being constituted ‘
This example is a refrigerating apparatus (100)

including the low pressure dome type compressor (121), the
‘15 direct drive type electrically driven expansion valve (z),
the heat source side heat exchanger (123) and the heaf
application side heat exchanger (131), the heat source side
heat .exchanger (123) and the heat application side heat
exchanger (131) c;orresponding to each other one-to-one. When
20 a refrigerant based on HFC is used, the rating torque
equivalent friction factor E of the direct drive type
_electrically driven expansion valve (2Z) is set to 0.31 or

more and less than 0.62.

25 -Example 2-
This example is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
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25 by a plurality of heat exchangers, wherein a refrigerant based on HFC is
used, and a rating torque equivalent friction factor E of the 102 di rect
drive type electrically driven expansion valve (Z) is set to 0.94 or nore
and less than 1.41. 26. A refrigerating apparatus conprising a | ow pressure
donme 5 type conpressor (121), a direct drive type electrically driven
expansion valve (Z), a heat source side heat exchanger (|23) and a heat

appl i cati ofizeaé Hbaivextiprgerlddtdicaline dribenh efpimeideat a9 Cez§ide
heat exchanger (123) and the heat application side heat exchanger (121?'

bei ng constheutkeat0 syuzcel wialed t heaft hexchexg2anNdgn23)WMEHEI NtRe heat
refrigerant based on HFC i s used, and a rating torque equival ent ?ri ctron

factor E oépphecatient sddievehdatpeetishgesald1g1gri et expapsI | Vg 4 &)
is set to 0.99 or nore. 15 27. Arefri g%rat i(ng gp'parat us con%?’?'g?é%g %li%gh

pressure doeett ypecrogeess@23)12lhhd atder eﬁéagrié(ﬁpii’cpﬁtfé)ﬁ(:t!(il%; 'lﬁ%t N

driven expansion valve (Z), a heat source side heat™ exchanger

heat appl i eadéhyst de1 Hept c8¥EB3PIRE 1AL L) _ th.of the heat
source side heég;ftJ exc anggrc(123)ﬁangl§%elﬁeaetg%§ppq-‘lh%£ﬁ it%’g’rlehsﬁod'eor}?e‘at en

exchanger {1 @e&ﬁ' onghi-t Hi,ed, byy; [ f exchangers,
W)r(1erei g a%e%%i)fggr ant nﬁgv}ﬁﬁgig&d%c)ﬁal%é’g{atwe%pl ttlé{t@;aggﬁﬁtrg )s(%l?na elSage

era

t hat of ' I §U ngd 2 at. e ui val ent friction
f act or E%?eﬁlekHQhﬂfz ér ﬁgthQ' q.s %Eﬂ%d, éﬁ@ £g£9}ilg %8rque equlvalent
friction factor E of the direct drive type electrically
driven expansion valve (Z) is set to 0.34 or more and less

10 than 0.68.

Example 3-..
This example is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
15 direct drive type electrically driven exﬁansipn valve (2),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat appiication side heat
exchanger (131) corresponding to each other one-to-one. When
20 a refrigerant‘ of R32 alone or a R32 rich mixture comprising
an amount of more than 50wt‘% of R32 is used, the rating
- torque equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.37 or
more and less than 0.74.
25
Example 4-.

This example is a refrigerating apparatus (100)
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direct drive type electrically driven expansion valve (Z) is set to 1.20 or
nore. 103 28 A refrigerating apparatus conprising a high pressure done
type conpressor (121), a direct drive type electrically driven expansion
valve (Z), a heat source side heat exchanger 5 (123) and a heat application
si de heat exchanger (13l), one or both of the heat source side heat
exchanger (123) _and the heat application side heat exchanger (131) being
const i t ut edNGYURing yEhei thiddt peassexehdrger Sypsherehprasserri(d@dant tife R32
alone or a R32 rich 10 m xture conprising an anount of nore than 50wt % of
R32 is usediregld driye ngyper @lecdquiosdlant dfiveri @xpaactiom Evalvehg Zh r ect
drive type electrically driven expansion valve (Z) is set to 1.41 or nore.
15 29. A ridltei dwatt i spunesar stide cbepti serghangegh pi23jurandonthd ypeat
conpressor (121), the direct .drive type electrically driven expansion val ve
(2), a heappbiratEien deifeatheatchaxaimande?3) 120y, a theathepp! soakrten ssigee
heat 20 exchanger (131), one or both of the heat source side heat exchanger
(123) &nd hewt heatchapglercat(il@3)si dadhetheexsdangerpdllidat s NG iGRNS hishwt ed
by a plurality of heat exchangers, wherein a R32 rich mxture refrigerant
havi ng-a dixsstaide t @PEy atorfeOpon@iRgt BaNeabAUbthee ingheiidian 2fhkhat
of R22 is used, and a rating torque equivalent friction factor E of the

direct driaver3z/peict apixtwod | Vel i y6rafk PAAGIRG aah_iscﬁékch;jbs téﬁ?era%ﬁ?reto
1.41 or nore. 30. A refrigerating apparatus conprising a high pressure done

type conpigrssird tiedn )abo@t dibeet ndghee wHa® @ dfady Psdnk¥8D the
expansi on valve (Z), a heat source side heat exchanger (123) and a heat

appl i cat i emtginde B@E&uéxcéﬂmﬂ@élééﬁl)ﬁrﬁﬂ&{ Fakkoef Eheof‘e%hesoﬁ?%gﬁ‘)ﬁi de

heat exchanger (123) and the heat application side heat exchanger
bei ng1 gonelylitviel ad/ gy SLadtF Bdd1dy ofirboah expHaBIBhSvalle (EMflNsét to

refrigerant based on HFC is used, and a rating torque equiVvalent friction

factor E of, 3t7hedinoa@ a3id ieds/penfl estjacal ly driven expansion valve (2)
is set to 1.41 or nore. 15 31. A refrigerating apparatus for performng a

vapor conpression refrigerating cycle, wherein a direct drive type
electrically driven expansion valve (Z) is set based on a rating torque
equivalenLE&@hgqgoB_factor E. 20 32. Arefrigerating apparatus conprising a
heat source side heat exchanger (123), electrically driven expansion val ve

application sidgnhgat epeaipangerisl3l). refrigerating apparatus (100)
15 including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat
appliéation side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
20 exchanger (131) cdrresponding to each other one-to-one. When
a refrigerant based on HFC is used, the rating torque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.37 or
more and less than 0.74. |
25
~-Example 6-
This example 1is a refrigerating apparatus (100)
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25 wherein a rating torque equivalent the direct drive type electrically
driven is set to 0.31 or nbre. a conpressor (12Z), a direct drive type (2),
and a heat Friction factor E of expansion valve (Z) 105 33. The
refrigerating apparatus of any one of clains 1, 2, 6, 7, 11, 12, 16, 17,
21, 22, 26, 27, 31 and 32, wherein the refrigerant is 8134a. 5 34. The
refrigeratin %fparatus of any one of clains |, 2, 6, 7, 11, 12, 16, 17,
21, 22, 261ndudyyg ghble3Zowwhpresaurhe dogfe | gepantcampetGse (0285, The
refrigerating apparatus of any one of clains 1, 2, 6, 7, 11, 12, 16, 17,
21, 22,, 2birext, @tived t3Re weéeetmithelyefdi esmnexpan8460A vabve ThE ),
refrigerating apparatus of any one of clains 1, 2, 6, 15 7, 11, 12, 18, 17,
21, 22, 26:he27hedt andudle wbtdei nhéde retchgegent (B2BR04AD" t3207AeaB7
The refrigerating apparatus of any one of clainms 4, 9, 14, 19, 24, 29, 31

and 32, wappdiicatien efidgehaat iekchang@ie @030f, R%ﬁélaéiﬁ%ﬁéc@tsggéﬁ
709, 832/134a (R32 is at least 50%, R32/propane (R32 is at |east 80%,
R3Z/ bus ande@®32ekehahgkeas(1889) . amdd ¥132/ ine@lut apR1GiR34 iich, akijhgas % .
38. The refrigerating apparatus of any one of clagﬁ% 1 to 32, %E mh#%%g
utilizes afkchngelrNq1B1)€ corresponding to each other one-to-one. When
a refrigerant based on HFC is used, the rating torque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.62 or

10  more and Iess than 0.93.

-Exampie 1=
This example is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
15 direét drive type electrically driven exﬁansion valve (2),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (13i), the heat source side
heat exchanger (123) and the heat appiication side heat
exchanger (131) corresponding to each other one-to-one. When
20 a refrigerant having a discharge temperature in the same
level as R22 or higher is used, the rating torque equivalent
friction faétor 'E of the direct drive type electrically
driven expansion valve (Z) is set to 0.68 or more and less
than 1.02. |
25
Example 8-

This example is a refrigerating apparatus (100)
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39. The refrigerating apparatus of any one of clains 1 to 32; 106 which
conprises a refrigerating machine oil based on pol yvinyl ether. 40. The
refrigerating apparatus of any one of clains 1 to 32, 5 which conprises a
refrigerating nmachine oil based on polyol ester. 41. The refrigerating
apparatus of any one of clainms 1 to 32, which conprises a refrigerating
machi ne oi| based on carbonic 10 acid ester. 42. The refrigerating

appar at us bBRChiiRhetBe Aighhspressnne damechyRenpRomREessoRf (13dnat itie
machi ne oil| based on al kyl benzene. 15 43: The refrigerating apparatus of
any one ofdkfefthsdrive pahedrctsipaldys drieeni gxpanisignechlve iz),
based on mneral oil. 20 44. The refrigerating apparatus of any one of
clains 1 t%he2 hegti clsorsr i sédea heati gexahangenachl2®) oidndasdrk oheat
pol yvi nyl ether, polyol ester or carbonic acid ester and m xed with

al kyl benzerpploicatiiney aside| heas 4xclmyarf (13k) At the dpRas ato6reé snAyeone
of clains 39 to 44, wherein an extrenme-pressure additive concentration in

the rebri dmeadt | eycirankgiere ¢ilR23)s &nd orhevrieand abfplbvarsiqnt saidelOReat! €SS
(refrigerating machine oil weight ratio). 46. The refrigerating apparatus

of any onexghan@my(131)0 Gk redismeding heo ceapnessner( 83¢)k-tbSoneSW fiflehyPe
conpressor. 5 47. The refrigerating apparatus of any one of claims 1 to 32,
wherein tlae sefeijertrityeof yR82€lA%Nd Gt | ¥ HBR2VEIAXARIEE@Fe comprising
an amount of more than 50wt% of R32 is used, the rating
torque equivalent friction factor E of the direct drive type

10 electrically driven expansion valve (Z) is set to 0.74 or

more and less than 1.11.

Example 9-
This example is a refrigerating apparatus (100)
15 including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat
appliéation side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
20 exchanger (131) corresponding to each other one-to-one. ‘When
a R32 rich mixture refrigerant having a discharge temperéture
of more than about 10°C higher than that of R22 is used, the
rating torque equivalent friction factor E of the direct
‘drive type electrically driven expansion valve (2) is set to

25 0.74 or more and less than 1.11.

-Example 10-
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valve (Z) conprises: 10 a valve body (1) including a needle (2), an insert
hole (16) of the needle (2), and a refrigerant passage (9) that positioned
on one end of the insert hole (16) and whose ~, passage area is adjusted by
the needle (2), a case (3) that is attached to the valve body (1) so 15
that the other side of the insert hale (16) is enclosed in an internal
space (30), and includes at |east a part of electrically driven neans (x)
for driving the HEetl e®¥2¥PLR t H& i nter F@frdigerat(i3y) , appatabusrat(@oo)
| owering nmeans (P) for lowering a flowrate 20 of a refrigerant flow ng
fromthe rigiqliugbitht thasbigh (Messmneedomeetype spaqerdSr t (12ugh ahe
insert gap (17) forned between the insert hole (16) and the needle (2). 48.
The refri gdr@dthgdupper diype obleayrineldf admiven lekpaddiod5 vAlFei Rzhhe
direct drive type electrically driven expansion valve (Z) conprises: 8
a val ve bd&dne ( bpatnckodrng asihdedlkedR) exvhamgert (wid®) (el okhhenggedl e
(2), and a refrigerant passage (9) that positioned on one end of the Insert
hol e (316) appd iwatdenpasidechaata dxehadigest edl dy) | henhaeddad (Purde a?ga%e
(3) that is attached to the valve body (1) so that the other side of the
insert hoheat16pxthangekrosey28y aind nitaiaalheracappIGhatads iE‘itheﬁe%
| east a part of electrically driven neans (X) for "driving the needle )
the intereathapgee ((AGN) v &RBINdiGR] 8o dsd s 0. havi
thread portion ?hat(is ghreadeéggﬁtsi e theé¥ﬁgg??ﬁﬁglgﬁ%%gé %ﬁ 'egﬁgﬁas in
a shaft daregefengetahtie baseat bal enfdb) isa 4Hegad gRE (Za?%iniggg torque

0 e

comuni cation with the insert hole (16) on the ot her side I ns

hol e (16)eqaidaiént! OWriateohoWeghicker™aNs ofQ Yy | -\g&pg &J‘%eowt&a%ej of
p

a refrigerant flowing fromthe refrigerant passage ( o the rea

(23) 1lohr odpEctREcA D3R! Idri)eh (&@bandPon TR T !(Zr afd ngoap %‘.J?f;Of any

one of clains 1 to 32, 2a wherein the direct drive type electrica ycH?iven

expansi omeBéVvand Zl e§8MBHLAES . 13 ,val ve body (1) including a needle (2), an
insert hole (16) of t-he needle (2), and a refrigerant passage (9) that 25
positioned on one end of the insert hole (16) and whose passage area is

adj usted by the needle (2), a case (3) that is attached to the val ve body

(1) so 10%kxample 11-
This example is a refrigerating apparatus (100)
15 including the low pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), thé heat source side
heat exchanger (123) and the heat application side heat
20 exchanger (131) corresponding to each other one-to-one. When
a refrigerant based on HFC is used, the rating torque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (2) is set to 0.93 or
more.
25
-Example 12-
This example is a refrigerating apparatus (100)
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that the other side of the insert hole (16) is enclosed in an internal
space (30), and includes at |east a part of electrically driven neans (X
for driving the needle (2) in the internal space (30), 5 an outer
circunferential gap (21) fornmed between an outer circunferential surface of
the electrically driven means (X) and an inner circunferential surface of
“the case ﬁ@cltﬂl@xg{'%%&@h' VRIS i dTE@Re ( Ry pbOTednfeId i aﬁiiPyV, rghg 10
of a refrigerant flow ng bétween a first space (31) positioned on” one sSide
of the el egtrdGal hy: @i ' h .'Qr‘lﬁ{ . 30) pép_q ond
space (32@;%&0% %%égéo’\rﬁ: é;eg?ﬁceé%%?égl?hgfelof h%ggéﬁséég ou erea ?ES'
circunfer j a p 15 T, efrj .ng ratus, of ,any, one of
clainms 1 ?@téSZ,hea%eré%‘%}%em %ggere$§?%er%*n%?%®%2 @1 one 8P%R3§hﬁ C Sat

m xture c Li.Si.n n un more than 5 06 of 2.is.used, and 20 a
per manent %ﬁg’&r}&atﬁﬁ cﬁairge dfl?gizngxrg&a&ge(x) 1 'hetgsr Q@tatdrslq}gcf%lpﬁlge
electrically drivepn expansi val ve ( is.a ferrite magnet 51. The

refri ggér athf%& aﬁﬁﬁgaf]ﬁgr of (:g%;‘/) orftnd @c}?eai meaf tapgg}cégl\%‘erﬁmea heat
per mmnent magnet (4) .qQf a drivin tor (X) of the direct drive type

el ectri caFF‘?g‘Bf’ﬂﬁgn <é§&a\n§°&ﬁ§£%\n501(% tQ eaqh, QLRer { AngrbRePne 1 ghen )

The refri eratt‘?g agaratus of anynane of clains 1 to 32, wherein a

per manent nelgh ?%p RF DAWInA ngd nBiBrhpRyeorteMREAY W] dn vEheyprame
electrically driven expansion valyve 5 (Z) is a rare earth magnet having a
demagnet i iﬁp%naﬁelﬁ?@r Snrkighen 368 BFedpr dhesyating tarqupregy figalent
apparatus of any one of clains 1 to 32, wherein a m xed refrigerant of R32
al one or RB2CEiIGR 1BAGHQ¥ ure Qfptihg ngizgchnodhiver wrpPe telertooigadly R32
is used, and a permanent magnet (4) of a driving notor (X) of the direct
drivd & ypdrévent BXpanpyosr V@éﬂeexaénsﬁsorﬁ%lt\% D2 jor gnexge earth magnet
"havi ng a denmagneti zation tenperature of 15 130C or nore.: 54. The
refrigerating apparatus of any one of clains 1 to 32, wherein a pernmanent
magnet (4) of a_driving notor of the direct drive type electrically driven
_expansi on~%%a9R1e0187) is forned of an anisotropic magnetic material. 55. .
The refrigerating apparatus of any one of clains 1 to 32, wherein a thread
surface of the Bik®ct e¥ampdet ypkS el act i 19eAtIng eapRASAbASYAl (MOA)Z) s

coated with a 25 fluorine resin. 56. The refrigerating apparatus of any one
of cl ai nsinclydbpg the high pressure dome type compressor (121), the

15 direct drive type electrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one. When

20 a refrigerant of R32 alone or a R32 rich mixture comprising
an amount of more than 50wt% of R32 is used, the rating
torque equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 1.11 or
more.

25
-Example 14~

This example 1is a lrefrigerating apparatué (100)
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‘111 wherein a solid lubricant is applied onto a thread surface of the
direct drive type electrically driven expansion valve (Z). 5 57. The
refrigerating apparatus of any one of clains 1 to 32, conprising a
refrigerant circuit (110) including two direct drive type electrically
driven expansion valves (Z) arranged in series. 10 58: The refrigerating
apparatus of any.one . of clains 1 to 32, conprising a refrigerant circuit
(110) i ncl bﬁ?gﬁé{bﬂ% &i%lgegl?lqp dPF§ES 1Y Be dOMECtTYRE PMBF BFEAT exXdddicorthal ve
(2). . 59. ,Arefrigerating apparatus, conprising a | ow pressure done 15 type
conpr essordHi24Y ,d%a?"’(ﬁ rEgPedﬁ tt’it‘ﬁ’éﬁélyecfi?fi'-gﬁﬂl PXRAnsPexpahveon(d ve
(2), a heat, source side heat exchanger (123% and a heat application side
heat exchamer 8%%) sqWEHefideouheatsi g8changesxchdaddr and3)thed hent
neat application sjde heat exchanger (131) corresponding to each 20 ot her
one- t 0- oneAPREF T 0D Féferi d@adntexehangen K}dldcarthen heatuseduraed sdde
rati ng torque equivalent friction factor E of the direct drive type

el ect r Pcallgatr iakahangsinsi(d2dal asd( Zrhes beatt appBicariowr s iated hest
than 0.62. 25 60. A refrigerating apparatus conprising a high pressure done
type conprextimnger1§13h) dierrespondengype ehebt pithalrl ywnkl2o-odie.VeWhen
expansi on valve (Z), a heat source side heat exchanger (123) and a heat
appl i cati én RiZer itatmbxtheegeeffigdrant hhaény aodisehsarge bempeexehzager
(123) and the heat application side heat exchanger (131) corresponding to
each 5 ot ke moee tthameabohtr @0ACahighergahan traebdRIYdioHcasbah the
used, and a rating torque equivalent friction factor E of the direct drive
type el ectnaitdalg ytdriuen eqpivalentvainictin i $agtbrt OE0.GF @haT0g¢rafd

|l ess than 0.68. 10 61. A refrigerating apparatus conprising a | ow pressure
done 1§pededver eygor ¢lddrieallly réciveni eaphyipeonl eallkiecald)y 14 i y8P to
expansi on valve (Z), a heat source side heat exchanger (123) and a heat
appl i cati dnldi de meate .exchanger (131), the 15 heat source side heat
exchanger (123) and the heat application side heat exchanger (13l)
correspondi ng to each other one-to-one, wherein a refrigerant based on
hydrocarbon is used, and a rating torque equivalent friction factor E of
the 20 di ~rBzamglievdStype el ectrically driven expansion valve (Z2) is

This example 1is a refrigerating apparatus (100)
15 ihcluding the high pressure dome type compressor (121), the
direct drive type eleétrically driven expansion valve (2Z),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
20 exchanger (131) corresponding to each other one-to-one. When
a refrigerant based on HFC is used, the rating Itorque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 1.11 or
more.
25
-Example 16-
This example 1is a refrigerating apparatus (100)
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set to 0.62 or nore and less than 0.93. 62. A refrigerating apparatus
conprising a high pressure done type conpressor (l21), a direct drive type
electrically 25 driven expansion valve (Z), a heat source side heat
exchanger (123) and a heat application side heat exchanger (131), the heat
source side heat exchanger (123) and the heat 113 application side heat
exchanger (131) corresponding to each other one-to-one, wherein a

ref ri ger aninghg@ingn thedripar pressuresethmeantyper atdmpydsaape (220 yaltdrd
friction factor E of the 5 direct drive type electrically driven expansion
val ve (Z) direet dri@e68type medecdnddaddy tdmivdn 02xpadsibm efalger atzyng
apparatus conprising a | ow pressure done type conpressor (121), a direct
drive typetled ediedtcalsonric@ dsiiden hepanserchangéve (723)a 4vedt t3R4r R de
heat exchanger (123) and a heat application side heat exchanger (131), the
heat sour el tteatiasi eiabangsit ( &Z3hangert heliep) opel i SAt RhSi 88 her!

exchanger (131) corresponding to each other one-to-one, 15 wherein a

refri ger altfedtnsedo@pcBY disGR DOReht UsSEhatiérd rm:ﬂg tangue el vakapt
friction factor E of the direct drive type €lectrically driven expansion

alve (2) 4 3 . r e A /rafiii .at i
valve (2) dppisiatioh SO hERE CexéBafiferA (181! ?%liifgd ngl‘;f‘ﬂ?!?g@?ﬁ%gleg taype

conprising a high pressure done type conpressor

el ectri caldarHiMEN SKPNeIONeXShYRgérd. awheal §05!%(f§i§ite%§n%eaﬁa§é@haﬂger

(123) and a heat application side heat exchanger (131) eat source

si de heat h 12 a : | LeN Side heat nger
(: 31) cor r@ségo%?ﬁée?b g}a‘g hr%t%]]gfg gﬁghg%éoggﬁhxﬁgtreg?n %lﬁéztflrrbﬁge?%%@%aged

on hydroc%r é Sae&ck éfgvéléggeaerl@d.tﬂ QY- e AR Y 8L éngié)ﬁt*lggv?z)

factor E the direct drive ty el ectrically“driven expansion va

S o2l L0 (B0 & B o RS SREIL00 ERRATHLEE, ORI SI N0 A ow
.pressure dore type conpressor 1), a direc rive fypé electrically

driven expansion valve (Z), a heat source side heat exchanger (123) and a
heat application side heat exchanger (13l), one or both of the heat source "
si de heat_ﬁ§gg%ﬂg§ﬁ7L123) and the 10 heat application side heat exchanger

- +(1'31) being constituted by a plurality of heat exchangers, L

This example 1is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
15 direct drive type electrically drivenv.expansion valve (2),
the heat source side heat exchanger (123) and the heat
apélication side heat exchanger (131), one or both of the
‘heat source side heat exchanger (123) and thé heat
application side heat exchanger (131) being constituted by a
20 plurality of heat exchangers. When a refrigerant having a
discharge temperature in the same level as R22 or higher is
used, the rating torque equivalent friction factor E of the
direct drive type electrically driven expansion vélve (2) is
set to 0.40 or more and less than 0.80.
25
Example 18-
This example 1is a refrigerating apparatus (100)
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wherein a refrigerant based on hydrocarbon is used, and a rating torque
equi valent friction factor E of the direct drive type electrically driven
expansion valve (Z) is 15 set to 0.33 or nore and |less than 0.66. 66. A
refrigerating apparatus conprising a high pressure done type conpressor
(121), a direct drive type electrically driven expansion valve (Z), a heat
source side heat exchanger 20 (123) and a heat application side heat '
exchanger (131), one or both of the heat source side heat exchanger g123)
and the hdaclagdngc thonhighe Dress st RMRr tYR81 FoBRILSFSOdnst12 1} edth§ a
plurality of heat exchangers, wherein a refrigerant based on hydrocarbon is
used, anddiFegtr ddriget dvpee etervhieallyrdaiven f 8¥XPRRSECBf /el (&2t
drive type electrically driven expansion valve (Z) is set to 0.40 or nore
and | ess than begd. soBrces?sider dieayerenghanagipar@ad) comsri $heg hepbw
pressure donme type conpressor (l121), a direct drive type electrically
driven expppdicatianves{d, heatcaexchanger si(ddl)eat or&cleangbeth (@f23thend a
heat application side heat exchanger (131), one or both of the heat source
si de Ipat hexchargmird¢d 23sided theatheaexapphgeati ofi2d)le hrdt edhzhanheat
(131) being constituted by a plurality of heat exchangers, wherein a

refrigeragpphasadion Bidleoapsdonekshangdr ¢0d1jObainat icumstdrtoutededy val ent

friction factor E of the direct drive type electrically driven expansion

valve (Z) pilairality of heat exchangers. When a refrigerant of R32
alone or a R32 rich mixture comprising an amount of more than
50wt of R32.is used, the rating. torque equivalent friction

10 factor E of the direct 'drive type electrically driven

expansion valve (2) is set to 0.47 or more and less than 0.94.

Example 19~

This example 1is a refrigerating apparatus (109)

15 including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),

the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat

20 application side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a R32 rich mixture
refrigerant having a discharge temperature of more than about
10°C higher than that of R22 is used, the rating torque
equivalent friction factor E of the direct drive type

25 electrically driven expansion valve (Z) is set to 0.47 or

more and less than 0.94.
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set to 0.66 or nore and less than 0.99. 68. A refrigerating apparatus
conprising a high pressure 15 done type conpressor (121), a direct drive
type electrically driven expansion valve (Z), a heat source side heat
exchanger (123) and a heat application side heat exchanger (131), one or
both of the heat source side heat exchanger (123) and the heat application
si de heat exchanger (131) being constituted 20 by a plurality of heat

exchanger s,_ wher icQ? refrigerant based on hydrocarbon is used, and a
rating tcw?ﬁﬁ?%gi% ent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to . 0.80 or nore and | ess

than 1.20. 25 6FNI& [ eP¥3WRIGL | AF apbar &€EF 166%ALi8TNg aPPaXRR PR ssR80Jone
t ype conpressor (1212, a direct drive type electrically 116 driven
expansi on WAghding the hBaghs press wigicdomrat tEREhSPFOressz3) 6IRML h, hehe
application side heat exchanger (131), the heat source side heat exchanger
(123) and diredieadriyel ity odlerbriaadly exdstiaeger exp3nyicnr reaslpondi( By ,t 0
each 5 other one-to-one, wherein a refrigerant based on hydrocarbon is
used, andthe ahead t spyueeeqpidal dmeat rietdhmnderct drl2B8 )of ande dheechedti ve
type electrically driven expansion valve (Z) is set to 0.99 or nore. 10 70.
A refri geappligadgear aside cimarti sexghangegh (A3d9ysureneome typehcamprersor
(121), a direct drive type electrically driven expansion valve (Z), a heat
source si Bealteatsmxodmngeidél23)eand exbbahgeppl i(@@3)n shde el exehanger
(131), one 15 or both of the heat source side heat exchanger (123) and the
heat appl appliicatdide shielat hoethamgehatdes) (31 pgbednst icouised titedd My ral ity
of heat exchangers, :

plurality of heat exchangers. When a refrigerant based on

10 HFC is used, the rating torque equivalent friction factor E
of the direct drive type electrically driven expansion valve

(2) is set to 0.47 or more and less than 0.94.

-Example 21~

15 This example is a refrigerating apparatus (100)
including the low pressure dome type compressor (121), the
diiect drive type electrically driven expansion valve (2Z),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), one or both of the

20 heat source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a refrigerant based on
HFC is used, the rating torque equivalent friction factor E
of the direct drive type electrically driven expansion valve

25 (2) is set to 0.66 or more and less than 0.99

-Example 22-
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wherein a refrigerant based on hydrocarbon is used, and a rating torque
equi valent friction factor E of the direct 20 drive type electrically
driven expansion valve (Z) is set to 1.20 or nore. 71. The refrigerating
apparatus of any one of clainms. 59 to 70, which utilizes an existing pipe.
25 72. The refrigerating apparatus of any one of clains 59 to 70, which
conprises a refrigerating machine oil based on 117 al kyl benzene. 73. The
refrigerating apparatus of any one of claLns 59 to 70, which conpri a
refrigerating rrggl’]rﬁne %’Hmfb]gesedlﬁn g m ﬁ%#ﬁf‘ggr?gl’?ﬂ. ARPIEAT Ser éi&ﬁé
apparatus.of _cl.aim72 or_73, wherein an extrene-pressure addifjve
concent raﬁpﬁﬂrupﬁnﬁhé:?}}eefp?‘%r RECRGURECHIANE oFYPE s COMBIES SRS o L) 1o h§
wei ght or 10 less (refrigerati machi ne oil weight ratio) 75. The
refri ger aBtR§Thppirfeist Pearﬁ/f fer itk ni AE 1560 eHpANGHeR e ViR litee (2),
conpressor (121) is a swing type conpressor. 15 76. The refrigerating
appar at ustBe ah§abneSMIres aide 9 hadtyo exghanger t+ Kd28)r eanddrthe theat
el ectrically_driven expansion valve (Z) conprises: a valve body (1)
i nct ud ngapphaedatéon2)side hgaer texmiangayr ((8310f tone neadlkotl?) ofanthe
refrigerant passage (9) that positioned on one end of the insert hole (16)
and whosehpatsagourasn i siddj udiead byexdkamgen! e (128) a arde ¢Be t Hmat s
attached to the valve body (f) so that the other side of the insert hole
(16) is eappbiedtionaside iheadr mdchayere (BI)) badngncbndédtatededst =
part of electrically driven neans (X) for driving the needle (2) in the
i nt ernal pheraliBy) ofanbea® exthewgexse | dVeenng mesfisidéYaritor havdayi rg a
flow rate
' discharge temperature in the same level as R22 or higher is
10 used, the rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.80 or more and less than 1.20.

-Exaﬁtple 23~

15 This example is a refrigerating apparatus (106)
including the high pressure dome type compressor (121), the
direct drive type elecﬁrically driven expansion valve (Z),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), one or both of the

20 heat | source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a refrigerant of R32
alone or a R32 rich mixture comprising an amount of more than
50wt% of R32 is used, the rating torque equivalent friction

25 factor E of the direct drive type electrically driven

expansion valve (Z) is set to 0.94 or more less than 1.41.
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of arefrigerant flowwng fromthe refrigerant passage (9) to the interna
space (30) through an insert gap (17) forned between the insert hole (16)
and the needle (2). 5 77. The refrigerating apparatus of any one of clains
59 to 70, wherein the direct drive type electrically driven expansion val ve
(Z2) conprises: 10 a valve body (1) including a needle (2), an insert hole
(16) of the needle (2), and a refrigerant passage (.9) that positioned on

one end of é£5%é?§e% _hol e (16) and whose passage area is adjusted by the
a case

needl e (2), ) that is attached to the valve body (1) so 15 that

the oth id t ' hol.e, (16) i | dj i nt |

(30, and i ncl udthit PRAEPLE DR | of cltB A ASIAL I | VERPAESRGS( R IAD
drivi t h J 2 in.t i_nt I 30), the electrically dri
means () RESHETE { FPealigh HuRraiEE AONEnFIRRLE RSP nblohder Eng0
hol e (16) and extends in a shagt dinechion f,the insert hole (16), a
thread gap(ERSE | ALCBRmINRE PORCRFIAALAY i Hifan nERBapedPorva hee ohar
side of the insert hole (16), .and flowrate | owering nmeans (Q for |owering

a flow ratd®sheaty Fenrrger 8hferf | BRRRg $XRARIRE r b33 Hor AN padengheps) to

the thread gap (23) through the insert hole (16). 119
application side heat exchanger (131), one or both of the

heat source side heat exchanger (123) and the heat
- application side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a R32 rich mixture
10 fefrigerant having a discharge temperature of more than about
10°C higher than that of R22 is used, the rating torque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.94 or
more and less than 1.41.
15
-Example 25- -

This example is a refrigerating appafatus (100)
indluding the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),

20 the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a refrigerant based on

25 HFC is used, the rating torque equivalent friction factor E
of the direct drive type electrically driven expansion valve
(z) is set to 0;94 or more and less than 1.41.
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78. The refrigerating apparatus of any one of clainms 59 to 70, wherein the
direct drive type electrically driven expansion valve (Z) conprises: 5 a
val ve body (1) including a needle (2), an insert hole (16) of the needle
(2), and a refrigerant passage (9) that positioned on one end of the insert
hol e (16) and whose passage area is adjusted by the needle (2), a case (3)
that is attached to the valve -body (1) so 10 that the other side of the
insert hole (16) is enclosed in an internal space .(30), and includes at
| east a part of electrically driven means (X) for driving the needle (2) in
the internal sEace 230), an outer circunferential gap (21) fornmed between
an 15 out &F ential surface of the electrically driven nmeans (7c¢)
and an inner circunferential surface of the case (3), and flowrate
| onering means TRLSf ore¥aike nglg flow Fafelgeratingr i ghpanatusow (400)
between a first space (31) 20 positioned on one side of the electrically
driven neansladingn the Lawerpxgrfiwre 3dpmandypeseconprepaet ((321)postheoned
on the other side thereof through outer circunferential gap (21). 79 The
ref ri ger adiimgcappdr tners tybeanglestr bfallyi dg ivent cegPantonheadivie a(2),
per mmnent magnet (4) of a driving notor (R) of the direct drive type
el ectri cakthe dheatn sopearsi onideal \neatZ) exchanfgen i t((d239gnendl126he Sfeaflhe
refrigerating apparatus of any one of clains 59 to 70. wherein a pernanent
magnet (4applieatiioni gidet heatR)exchEnddre dil349t, doneeotrydeoth eotfr i clad | y
driven expansion valve (Z) is a rare earth magnet. 81. The refrigerating
appar at usheatanysoneef slidens heat 0 E9chdfgeher 1239 pedamdnemthemaduedt (4)
of a driving notor (X) of the. direct drive type electrically driven
expansi onapplyeatZyni sider mehtofexchangent (DPly bedngt consrtienitald B32.a The
refrigerating apparatus of any one of clains 59 to 15 70, wherein a thread
surfage oplubalityecif dheae exehangelrect riwhehy adriefii gepamsi based wn (2)
is coated with a fluorine resin . 20 83. The refrigerating apparatus of any
one of clArgs i89 dsed 0, théeraking Wrighd udyu Dedllents 8ppttednoFaetart ¥ ead
surface of the direct drive type electrically driven expansion valve (2).
of the direct drive type electrically driven expansion valve

(2) is set to 0.99 or more.

15 -Example 27-

This example is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (Z),
the heat source side heat exchanger (123) and the heat

20 application side heat exchanger (131), one or both of the
heat sourée side heat <exchanger (123) and the heat
application side heat exchanger (131) being constituted by a

_plurality of heat exchangers. When a refrigerant having a
discharge temperature in the same level as R22 or higher is

25 used, the rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2Z) is
set to 1.20 or more.
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25 84. The refrigerating apparatus of any one of clainms 59 to 70,
conprising a refrigerant circuit (110) including tw 121 direct drive
type electrically driven expansion valves (Z) arranged in series. 85. The
refrigerating apparatus of any one of clains 59 to 5 70, conprising a
refrigerant circuit (110) including one direct drive type electrically
driven expansion valve (2Z). 122 .AF9. A . A An. A A3. Au. AY[ . AFr. AF_. A  AYH. A
nY_.A L A Y_. AFYL. AF! 9. A39. AFF_. A5l L. AF! 9. AY9. AUYL. A
3. AFY . AFr. AF_. AFr. A3r. AYr. AFr. A . A@ L. AFr. A33. A . A3. AYr. A
.AY . AFr.AYL.AAY . A . AABAAAILALA.AI| _ .ALr. A3. A3r. AFr.A A A
.A(Fr. A A~EXaRDPASE 28-7q| | A3 A5. AY[. A A% A; % A . A% Aa% AfL. A
9. AA9. A3(. A% A9. AU3. A. % A3.. Al L., AU9. A9. AU. A Al 9. A&% A% AU 9. A% A. ALY . A9. AY
_.AY . A AF_. A sThis asexample LiA[ Fa A Fefpigerating apparatus (100)
_AF_ . AF_.AY_. ALr.AYL. AQBr.A3. A A A "2-. Z
% ho. 4Vaytidcd udling) cehg chigh] papssurea)daiie at ¥eg c apeRresFes] cli3b) chea] ca
] ca] ca] ca] ca] ca] caU] ca] ca]call ca]ca]c:a]cRa
ag?[ : |9y &ddrectz| 4w hgd\ Wypel ekgectiieal by dafivenc s8xpdnsienUvedvea] ) ca] ¢
a] ca] caU] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca
Z , . <koDl khB9Ghegtgbsounbde W4 dé cdiexd] c axchidngsirc al(l23)cabhda] the| degatal] ca
] caU] ca] ca] cal] ca] ca] caU] ca] caU] ca] ca] cal] ca] caU] ca] cal] ca" MIx~68uyLQsy{ vpk
f a\ Vmgb\ Wappajicakdiahcad ivdet)] behtaldodjaraidic al(ddl)¢a]aed)] oa] dedficapcalfles] ca]
cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca , . kok q ADH SN
mrrn AR H>HBAE) X reyindéirg bs YWk c aHeat] c adkchangek ca)j(a20@))ca] ard)] czheallnsdtcal ca
] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] cal] ca] cal] ca] ca] ca$$K&QR&&&' """ (! (L(
S(W( } (6) 8applisafiohi stite* Heat exdiangmb\ Y13 Tplbeshlcabaskdahead &3] cal] ca
] cal] ca] ca] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca
FExy4lor+, plur&lit- -of - heatO ékchangers. When a refrigerant of R32
[1111}xsni d*YSU] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca
] cal] ca] calbne] oaUhcRBRakdehcalicaWkealoapirdsling an amount of more than E
/11 00?0D0C0S0009%R2+2Y2" 222@B3333344G4AL4q4wW4444} xr ngb\ W d*YSU] c] cal] ca] cal] ¢
.-a] cal] ca)] sadk eapcalr3d cid)] askdaUttie] aadd 1reg cedkgad c abhdehdablcafwialdien ca) c
a] cal] ca] cal] ca] ca4455667788d8f 888999999A E: P: T:::::; '
; <<} wr | ga¥¥tt6¥SUEU] o8] cahbcalitabbea] dxtivea] egdlcaledadtadlceallc aldaraena] cau
] ca] caU] ca] caU] ca] caU] ca] ca] ca] ca] ca] cal] ca] cal] ca<<¥%E<L<<<<<a=e===>>>>?7?M
?S??? QAP AT AonAal irgb\ ¥ dL¥SERY] taUllcalic alrcaidrea)] ca] cal] ca] cal] ca] cal] ¢
a] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] caAAB" BCCCC
#D) DDBDD8 E<EEE<FBFAGEGGGEGEEEE H. Hr | xI | vgkf a\ Vi d*YSU] U] ca] ca] ca] cal] ca] cal] ca
] cay] ca] cay] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] ca] c
a] cal] cax+ExafipyléJ29KKBLHLx L~LMVIQVDNE NXN'NOOOO PcPPPPP/ QQ wgl fa[ Vi d*YSU] ] caU
] ca] caU] ca] cal] ca] calU] ca] cal] ca] caU] ca] ca] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca
U] ca] cal] ca] calfleig cabkampie/ QhGe ke MiigesaE)ingTf Tagpdydtds U0 YIHeRVYVVW
VWWY vagkf " [ Ui d*YSU] U] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca
LZJ]ZC S]ZE a] cixjchid ing c ahpc dlicshU] mad ssal fie aflome)] tyjpea \danmitassARNKKL X1 XOOXKEYZZVZ
;
[ & *["[ e[ddf¢¢E [ dudjve Atjhe calleatirdahddlycadl tedr apxpahsdpna] cal ea] gahgal] ca
] ca] ca] cal] ca] calU] ca] cal] ca] calU] ca] ca] ca] caU] ca] caU] ca] ca
[[\ PO\ \\tthe ] ¥ z’sttikce  side Heataag¢hihdhger nhel23) | cajd alutwd cakag] cal c
a] cal] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca
] ca] cal] cpplication side heat exchanger (131), one or both of the
9b?bBbl bbbbHcUcgccccccc. dkddddAeveeee*f af f ff ggg} xsni d_ZU] ] ca] ca] ca] ca] ca] ca
] ca] ca] cajes capoakea] cajich] caheat calexatarrjeral] c223 5] candal €1 caheakcal ca
U calcaU calgghiiijVjjj8ktkzkfImgllllllIlm m mCrGMAMMMMHN~Xxsni cMYid_ZU] ] ca
] ca] cal] e st ton)] € 8di6 akkae] eabbahgel] qal3as] admp] cond ead eeedapgahcal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca
HnnZOAOFWO(B%OD}hb@QDDBﬂE%ﬁ aater.hr | rgdnd vkt r39 dr4bhUl makeallcal ca
Ul ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] caJcal] ca] cal] ca] caU] ca] ca] cal] ca] cal] ca] c

a] capbcalkatCA]Pant having a discharge temperature of more than about
rrrrssssstbt:tAtEtjtlttttttuu!l u7u=uZu_uuuvv] vagkf [ Ukf [U d_zU U] ca] cal] ca]c

ay ca] catﬂaﬁdaa@gg?.@lrcat&&ﬁl caldicabealhssl call qabaall cpd caldiaalLathegheal ca

] caU] ca] cavvvVvVvVvWWWWWWWWWX - XX X5XIXVXZXY

Y3YTYUyyYaHhéi -id4 &Y ] caf)l cggga U] U] al ca
] cay] ca] c%‘%@ﬁ%ﬁ%gﬁra%%ﬂa caU]%:ga(% ca g%] cgﬁ cg %atﬂlgg%gglﬂ gg}ggz 9%8
z$zxz| z{Z{{ o{ k{{{{{{{" "1 & t|}}}}}}}~F~{~h}xsnid_ZU d_ZU ] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cal] ca] cal] ca] ca] caU] ca] caUlca] cal] ca] cal] ca] cal] ca] cal] ca] ca] c
aU] ca] cal] ca] ca

hl MWa@z! , hN#{ } xsmhb] Xi d_ZU] ] c] ca] calU] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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hj | vgkf [ Vi dU] ]] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]
ca] caU] ca] ca] ca] ca] cal] ca] ca] caU] ca] ca] cal] ca _

| ~r xdj | vgl ga\ Vkf " [ Vi dU] ] U] ca] cal] ca] ca] ca] cal] ca] cal] ca] caU] ca] ca] ca] cal] ca
] caU] ca] cal] ca] caU] ca] caU] ca] caU] cal] ca] caU] ca] cal] ca] ca7=bj y#) f*.zZ":?|vqk
f [ Ukf [VidU U] ca]caU ca] caU] ca] caU] ca] caU] ca]cal] ca] cal] ca] cal] ca] ca] cal]c

a]calUl ca] ¢ alcalll ca] call ca] caUl cal.caU] cal ca .

0]5X] ?]I % ]oﬁigégf%kﬁ V\}kcfrJ[LQﬁrb]UFfﬁPU]L %183]U]ca%} VR £&) A c86Fc R alr é&] A ca]

caU] ca] caU] ca] caU] ca] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] caej 9: =?_b! &A

G 3| wgl f alkF>[ Vi dU] U] ca] ca] caU] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal

ca] cal] ca] cal] ca] ca] ca] cal] ca] cal] ca] ca] cal] ca] cal] caJd >C: ej r FJae~xsni c"XS

i d] caU] ca] cal] ca] ca] ca] cal] ca] ca] caU] ca] ca] ca] ca] caU] ca] cal] ca] cal] ca] cal] c

a] cal] ca] caU] ca caugca] cal caU] ca] ca 6;

PT' (?2CX| wrEg®PIN-8/X8i~d] caU] ca] ca] ca] caU] ca] ca] ca] caU] ca] cal] ca] cal] ca] ca] ca
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D i R S e TR R0
!Cﬁlo%bb&égrmanent magnet (4) of the driving motor (X) of the direct
drive type electrically driven expansion valve (Z) may be a
rare earth magnet having a demagnetization temperature of
5 130°C or more.

Furthermore, the permanent magnet (4) of the driving
motor (X) of the direct drive type electrically driven
'expansion‘valve (2) may be formed of an anisotropic magnetic
material.

10 Furthermore, the thread surface of the direct ‘drive
type electrically driven expansion valve (Z) may be coated
with a fluorine resin,

Furthermore, a solid lubricant is applied onto the thread

surface of the direct drive type electrically driven

15 expansion valve (2Z).

-Example 35-
This example is a refrigerating apparatus (100)
including the low preésure dome type compressor (121), the
20 direct drive type electrically driven expansion valve (Z),
the heat sourée‘ side heat exchanger (123) and the heat
application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one. When
25 a refrigerant based on hydrocarbon is used, the rating torque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (2) is set to 0.31 or
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examples are based on the same reason.

-Example 36~

10 This example is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (32),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), the heat source side

15 heat exchanger (123) .and the heat application side heat
exchanger (131) corresponding to each othér one-to-one. When
a refrigerant based on hydrocarbon is used, the rating torque
equivalent friction factor E of the direct drive type
electrically driven expansion valve (2) is set to 0.34 or

20 more and less than 0.68.

-Example 37-
This example is a refrigerating apparatus (100)
including the low pressure dome type compressor (121), the
25 direct drive type electrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), the heat source side
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exchanger (131) cbrresponding to eéch other one-to-one. When
a refrigerant based on hydrocarbon is used, the rating torque
equivalent friction factor E of the direct drive type
5 electrically driven expansion 'Qalvé (zZ2) is set to 0.62 or

more and less than 0.93.

-Example 38-
This example is a refrigerating apparatus (100)
10 including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),
the heat ‘source side heat exchanger (123) and the heat
appliéation side heat exchanger (131), the heat source side
heat exchangér (123) and the heat application side heat
15 exchanger (131) corresponding to each other one-to-one. When
a refrigerant based on hydrocarbon is used, the rating torque
equi&alent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.68 or
more and less than 1.02.
20
-Example 39-

This example is a refrigerating apparatus . (100)
including tﬁe low pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (Z),

25 the heat source side heat exchanger (123) .and the heat
application side heat exchanger (131), the heat source side
heét exchanger (123) and the heat application side heat

81



| Yd0% s & ()- 7'i YUdOU& ()- 7!'n YUAOY& ()- 7! YUdO% (& ()-
76NOOBQyRR| SWX6M? 10! R | 94.0% (& ()-5 | %409%& ()-5'| |9%A0% (& ()-5'&

| 940% (& ()-5! 19%0% (& ()-5! |%0% (& ()-5/S) T, T-T. T/ TUHU \{ Z8 |
1011 3Y9H0% (& ()-! 3YIHO0%& ()-!!3Yd0% (& ()-! 10( 10( 10(=10%& ()-!j

| 9L0%&' () - 5/ VSWKX{ XXYZzX6{Z8 10! 0 Y+%d0%j(q(& ()- ! Y+%d0% ({(& ()- !
Y+fV<10%[(&' ()- )10% & ()-!}3Y%0% | & ()-!!3YWO%(q(& ()-!ZZZZZVZr ZZZuv7 10!

1" 109%& () -ty ((131P %0 fesfondTE(Le 194 o%he%oggg(to ~one. When

a refrigerant based on hydrocarbon is used, the rating torque

equivalent friction factor E of the direct drive type
electrically driven expansion valve (Z) is set to 0.93 or

5 more.

~-Example 40-
This example is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
10 direct drive type eléctrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), the heat source side
heat exchanger (123) and the heat application side heat
exchanger (131) corresponding to each other one-to-one. When
15 a refrigerant based on.hydrocarbon is used, the rating torque
equivalent friction factor E of the direct drive type

electrically driven expansion valve (Z) is set to 1.02 or

more.

20 -Example 41-

This example is a refrigerating apparatus (100)
including the low pressure dome type compressor (121), the
direct drive type~electrically driven expansion valve (Z),
the heat source side heat exchanger (123) and the heat

25 application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
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factor E of the direct drive type electrically driven

expansion valve (Z) is set to 0.33 or more and less than 0.66.

~-Example 42-

This example 1is a refrigerating apparatus (100)
including the high pressure dome type compressor (121); the
direct drive type electrically driven expansion valve (2),

10 the heat source side heat exchanger (123) and the- héat
application side heat exchanger (131), one or both of the
heat source side heat - exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a refrigerant based on

15 hydrocarbon is used, the rating torque equivalent fricti§n
factor E of the direct drive type electrically driven

vexpansion valve (2Z) is set to 0.40 or more and less than 0.80.

-Example 43-

20 This example is é refrigerating ‘apparatus (100)
including the low pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat
application side heat exchan_ger (131), one or both of the

25 heat source side heat exchanger (123) and the heat
application side heat e#changer (131) being constituted by a
plurality of heat exchangers. When a refrigerant based on
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5 -Example 44-

This example 1is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (2),
the heat source side heat exchanger (123) and the heat

10 application side heat exchanger (131), one or both of the
heat source side heat exchanger (123) and the heat
applicétion side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a refrigerant based on
hydrocarbon is used, the rating tofque equivalent friction

15 factor E of the difect drive type electrically driven

expansion valve (Z) is set to 0.80 or more and less than 1.20.

-Example 45-
This example is a refrigerating apparatus (100)
20 including the low pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (Z),
the heat source side heat exchanger (123) and the heat
application side heat exchanger‘(i31), the heat source side
heat exchanger (123) and 'the heat application side heat
25 exchanger (131) corresponding to each other one-to-one. When
a refrigerant based on hydrocarbon is used, the rating torque
equivalent friction factor E of the direct drive type
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more.

-Example 46—v
5 This example is a refrigerating apparatus (100)
including the high pressure dome type compressor (121), the
direct drive type electrically driven expansion valve (Z),
- the heat source side heat exchanger (123) and the heat
application side heat exchanger (131), one or both of the
lb heat. source side heat exchanger (123) and the heat
application side heat exchanger (131) being constituted by a
plurality of heat exchangers. When a refrigerant based on
hydtocarbon is used, the rating torque equivalent friction
factor E of the direct drive type electrically driven

15 expansion valve (Z) is set to 1.20 or more.

-Example 47~

The refrigerating apparatus (100) using the refrigerant
based on hydrocarbon may utilize an existing pipe.
20

-Example 48-

When the refrigerant based on hydrocarbon is used, the
refrigerating machine oil may be oil based on alkylbenzene or
mineral oil, and the concentration of the extreme-pressure

25 additive in the refrigerating machine oil may be 0.3 or more
and less than 1% by weight (refrigerating machine oil weight
ratio). |

85



1011 Y+ %0%& ()-!| #4%A0%& ()-!|| #4%40% /& ()-F

| Z10%&' () - 10%& ()-"10%& () -, hNaBbC 10!!;"10%& ()- 9"10% ()- !'Y5
%O ()-3"10%& ()-1"109%& ()- /"109%& ()-#{~\: 10!'! $10%00& ()-!
$10%00& () -1 Q " #10%00& () - &3Y&L0%0& ()- 10 10 10= 109% ()-{ z[<~\:
101 1f/"10%0& ()- | 9%40%0& ()-! | 9%40%00& ()-! | 9%40%00& ()- !

| %4 0%O0CK

100y=10%0% () - 9" 10%0% () - 794.0%0% () - ySF10%0% () -

39409 ( &
39409 ( &

10

15

20

25

()-Y3%0%& ()- ~fijkldyYNC 10!! 100 100
()- 7! 39%40%& ()- 7! 3%0% (& ()- 7'+ 3%0% (& ()- 7!
g%kample 49~

In the case where the refrigerant based on hydrocarbon
is used, the permanent magnet (4) of the driving motor (X) of
the direct drive type electrically driven expansion valve (2)
may'be.a ferrite magnet. Furthermore, the permanent magnet -
(4) of the driving motor (X) of the direct drive type
electrically driven expansidn valve (Z) may be a rare earth
magnet. The permanent magnet (4) of the driving motor (X) of
the direct drive typeveleCtrically driven expansion valve (2)

may be formed of an anisotropic magnetic material. The

thread surface of the direct drive type electrically driven

expanéion valve (2) may be coated with a fluorine resin. A

‘solid lubricant may be applied onto the thread surface of the

direct drive type electrically driven expansion valve (Z).

Other embodiments of the present invention-

Fig. 6 shows another electrically driven expansion
valve (2). The electrically driven expansion valve (2Z) is
directed to preventing sludge from being attached to the
thread gap (23), instead of using the means (P) for lowering
the flow rate of the réfrigerant of Fig. 2.

More specifically, in the electrically driven expansion
valve (2), when the needle (2) is in the total closing state,
the rotor portion (10) moves downward against the force of

the spring (35) in order to apply a predetermined force to

'~ the needle (2) in the closing direction, and is displaced

86

| 1940%8&' () -1 ROMU3YNC 10!



7! 39%40% (& ()- 7MPQRSrS1 1! CFf 9409 ()- &Ys3109& ()- FY"109& ()- 10d d 10d
d 10d d ! 3%0% d & ()- 7!x 3%0%v& ()- 7.!vewxérSil 1!!Fy5

V0% ()-s3"10%& () -! xFf YA0%PP& () - & Ff %d0%&' () - & Ff %0%Wv& ()- & $

Ff 9409 ()-& !"# R{Y7 1!!!F&L0%b& ()- 7! F&L0%b& ()- 7!F&L0%b& ()- 7 10
10 10= -

relatively to the needle (2). As a result, a predetermined
gap is generated between the stopping member (34) provided in
the end portion of the supporting shaft portion (2b) of the
needle (2) and the end face portion (7b) of the thread

5 forming portion (7), and the end portion of the supporting
shaft portion (2b) protrudes into the second space (32).
Utilizing this protrusion, a refrigerant passage (49) that is
means (Q) fof lowering the flow rate of the refrigerant
constituted by a pluralify of vertical grooves is formed on

10 the outer circumferential surface of the needle (2) on ﬁhe
side of the end of the supporting shaft portion (2b).

An equalizing hole'(lB) having a predetermined diameter
that communicates the needle insert gap (17) passing through
the shaft center of the valve body (1) with the first space

15 (31) of the case (3) is formed in the shoulder portion (15)
of the valve body (1).

According to such an embodiment, in the total closing
state of the needle (2), the needle insert gap (17) is in
communication with the second space (32) thréugh the

20 - refrigerant passages (49, 50) on the upper side thereof, that
Vis, on the communication side with the thread gap (23). Thus,
most of the refrigerant that flows up through the needle
insert gap (17) directly flows into the second space (32)
througﬁ the refrigerant passage (49) having a smaller passage

25 resistance, so that the flow rate of the refrigerant on the
thread gap (23) side is decreased relatively. -

As a result, even if a valve that allows generation of
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sludge in a large amount, sludge attachment can be prevented
in the narrow thread gap (23) as much as possible, so that a
proper operation (rotation movement and shaft direction
movement) of the rotor portion (10), and thus a proper
operation of the direct drive type electrically driven
expansion valve (Z) can be ensured. For this reason, in the
refrigerating apparatus (100) provided with the electrically
driven expansion valve (2), abnormal liquid compression or
generation of superheat in the compressor (121) can be
prevented, and high reiiability in terms of the opératidn can
be obtained. The configuration other than that, the
functions and the effects are the same as those of the
electrically driven expansion valve (Z) of Fig. 2.

Furthermore, Fig. 7 shows yet another electrically
driven expansion vaive (2). The electrically driven
expansion valve (Z) is directed to preventing sludge from
being attached to the narrow outer circumferential gap (21)
formed between the outer circumferential wall of the case (3)
and the outer circumferential surface of the permanent magnet
(4) positioned in the outermost circumference of the rotor
(10) and closely opposed to the outer circumferential wall,
instead of using the means (Q) for lowering the flowvrate of
the refrigerant of Fig. 6. For this purpose, a refrigerant
passage (46) that is means (R) for lowering the flow rate of
the refrigerant in the outer circumferential gap (21) is
provided.

More specifically, the reffigerant passage (46)
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penetrating the permanent magnet (4) in the shaft direction

in the circumferential wall portion thereof is formed so that

the refrigerant passage (46) communicates between the first

.space (31) and the second space (32).

5 According to such an embodiment, when the refrigerant

flows from the first space (31) to the second space (32) by

the differential pressure between the refrigerant passage (9)

side and the internal space (30) side, the passage resistance

of the refrigerant passage (46) is smaller than that of the

10 outer circumferential gap - (21), so that most

of the

refrigerant flows through the refrigerant passage (46) and

the refrigerant flowing through the outer circumferential gap

(21) is decreased relatively.

As a result, even if a refrigerant or a refrigerating

15 machine o0il that allows generation of sludge in a large

amount is used, a relative decrease of the refrigerant flow

rate flowing through the outer circumferential gap (21)

reduces the amount of sludge attached to the wall surface of

the circumferential gap (21), that is, the

inner

20 circumferential surface of the case .(3) and the outer

circumferential surface of the permanent magnet (4) by the

decrease of the flow rate of the refrigerant. Therefore,

interference of the operation of the rotor (10) due to sludge

~ attachment to the outer circumferential gap (21)

can be

25  prevented as much as possible, and a proper operation of the

needle '(2) can be ensured. As a result, for example,

abnormal liquid compression or superheat in the compressor
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5 driven expansion valve (Z) of Fig. 6.

The present invention may be provided with a
refrigerant circuit (110) including two direct drive type
electrically driven expansion.valves (2) arranged in series,
in addition to fhe refrigerant circuit (110) including one

10 direct drive type eledtrically driven expansion valves (2) as
shown in Fig. 1. 1In other words, the present invention may
include the electrically driven expansion valve (Z) on thev
external side, and the electrically driven expansion valve
(Z2) on the internal side.

15 Furthermore, the.ppesent invention can be applied to a
refrigerating apparatus (100) of a binary refrigerating cycle
or a refrigerating apparatus (100) of a two-stage compression
cycle, in addition to the pair air conditioner of Fig. 1 and
the multi-air conditioner.

20

Industrial Applicability

As described above, the refrigerating apparatus of the

present invention is useful for one employing the direct .

drive type electrically driven expansion valve, in particular,

25 is suitable when a HFC refrigerant is used.
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1. A refrigerating apparatus comprising a low preSsure dome
type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
other one-to-one,

wherein a refrigerant based on HFC is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.31 or more and less than 0.62.

2. A refrigerating apparatus comprising a high pressure dome
type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
other one-to-one, |

wherein a refrigerant having a discharge temperature in
a same level as that of R22 or higher is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.34 or more and less than 0.68.
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- driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
5 heat . source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
other one-to-one,
wherein a refrigerant of R32 alone of a R32 rich
mixture comprising an amount of morerthan 50wt¥ of R32 is
10 used, and | |
a rating torque equivalent friction factor E of the

direct drive type electrically driven expansion valve (2) is

set to 0.37 or more and less than 0.74.

15 4. A refrigerating apéaratus comprising a high pressure dome
type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat

20 application side heat exchanger (131) corresponding to each
other one-to-one,

wherein a R32 rich mixture refrigerant having a
discharge temperature of more than about 10°C higher than
that of R22 is used, and

25 a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is
set to 0.37 or more and less than 0.74.
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5. A refrigerating apparatus comprising a high pressure dome
type compressor (121); a direct drive type electricélly
driven expansion valve (Z), a heat source side heat exchanger
5 (123) and a heat application side heat exchanger (131), the
heat source .side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
dther one-~to-one,
wherein a refrigerant based on HFC is used, and
10 a rating torque equivalentb'friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.37 or more and less than 0.74.

6. A refrigerating apparatus comprising a low pressure dome
15 type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
20 other one-to-one,
wherein a refrigerant based on HFC is used, and
a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2Z) is
set to 0.62 or more and less than 0.93.
25
7. A refrigerating apparatus comprising a high pressure dome
type compressor (121), a direct drive type electrically
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Qﬁi?¥*%%§ a heat appllcatlon side heat exchanger (131), the

heat source side heat exchanger (123) and the heat

application side heat exchanger (131) corresponding to each

other one-to-one,

wherein a refrigerant having a discharge temperature in
a same level as that of R22 or higher is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is

set to 0.68 or more and less than 1.02.

8 A refrigerating apparatus comprising a high pressure dome

type compressor (121), a direct drive type electrically

driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat appliéation side heat exchanger (131), the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
other one-to-one,

wherein a 'refrigerant of R32 alone or a R32 rich
mixture comprising an amount of more than 50wt$ of R32 is
used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.74 or more and less than 1.11.

9. A refrigerating apparatus comprising a high pressure dome

type compressor (121), :a direct drive type electrically
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5 other one-to-one,
wﬁerein a R32 rich mixture refrigerant having a
discharge temperature of more than about 10°C higher than
that of R22 is used, and
a rating torque equivalent friction factor E of the

10 direct drive type electrically driven expansion valve (2) is

set to 0.74 or more and less than 1.11.

10. A .refrigerating apparatus comprising a high pressure
dome type compreséor (121), a direct drive type electrically
15 driven expansion valve (Z), a heat source side heat exchangér
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) .and the heat
Aapplication side heat exchanger (131) corresponding to each
other one-to-one,
20 wherein a refrigerant based on HFC is used, and
a rating torque equivalent friction factor E of the
direét drive type electrically driven expansion valve (Z2) is

set to 0.74 or more and less than 1.11.

25 11. A refrigerating apparatus comprising a low pressure dome
type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
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(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each

other one-to-one,

5 wherein a refrigerant based on HFC is used, and
a rating torque equivalent friction factor E of the
direct drive type electrically driven expaqsion valve (2) is

set to 0.93 or more .

10 12. A refrigerating‘ épparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heaf exchanger
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat

15 application side heat.exchanger (131) corresponding to each

other one-to-one,

wherein a refrigerant having a discharge temperature in
a same level as that of R22 or higher is used, and
a rating torque equivalent friction factor E of the
20 direct drive type electrically driven expansion valve (2) is

set to 1.02 or more.

13 A refrigerating apparatus comprising a high pressure dome
type compressor (121), a direct drive typé electrically
25 driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat
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other one-to-one,
wherein a refrigerant of R32 alone or a R32 rich
mixture comprising an amount of more than 50wt% of R32 is
5 used, and
a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is

set to 1.11 or more.

10 14. A refrigeratihg apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
driven expansion valve (2), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat

15 application side heat exchanger (131) corresponding to eaéh
other one-to-one,

| wherein a R32 rich mixture refrigerant having a
discharge temperature of more than absut 10°C higher than

‘that of R22 is used, and
- 20 a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 1.11 or more.

'15. A refrigerating apparatus comprising a high pressure
25 dome type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) ahd a heat application side heat exchanger (131), the
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heat source side heat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
other one-to-one,
wherein a refrigerant based on HFC is used, and
5 a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is

set to 1.11 or more.

16. A refrigerating apparatus comprising a low pressure dome
10 type compressor (121), a direct drive type electrically
driven expansion valve (2), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
15 by a plurality of heat.exchangers,
wherein a refrigerant based on HFC is used, and
a rating torque equivalent friction factor E of the
direct drive type eleétrically driven expansion valve (Z) is
set to 0.33 or more and less than 0.66.
20
17. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), one
25 or both of the heat source side heat exchanger (123) and the
| heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers,
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wherein a refrigerant having a discharge temperature in
a same level as that of R22 or higher is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is

5 set to 0.40 or more and less than 0.80.

18 A refrigerating apparatus comprising a high pressure dome
type compreséor (121), a direct drive type electrically
driven expansion valve (2), a heat source side heat exchanger
10 (123) and a heat application side heat exchanger (131), ohe
or both of the heat source side heat exchanger (123) and the
heat application side heat. exchanger (131) being constituted

by a plurality of heat exchangers,

wherein a refrigerant of R32 alone or a R32 rich
15 mixture comprising an amount of more than 50wt% of R32 is

used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.47 or more and less than 0.94.

20

19. A refrigerating apparatus comprising a high pressure
dome type compressor (121), the direct drive type
electrically driven expansion valve (Z), a heat source side
heat -~ exchanger (123) and a heat application side heat
25 exchanger (131), one or both of the heat source side heat
exchanger (123) and the heat application side heat exchanger
(131) being constituted by a plurality of heat exchangers,
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wherein a R32 rich mixture refrigerant having a
discharge‘ temperature of more than about 10°C higher than
that of R22 is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.47 or more and less than 0.94.

20. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
driven expansion valve (zZ), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers,

wherein a refrigérant‘based on HFC is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is

set to 0.47 or more and less than 0.94.

21. A refrigerating apparatus comprising a low pressure dome
type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger‘(123) and the
heat application side heat exchanger (131) being constituted
by a plurality 6f heat exchangers,
wherein a refrigerant based on HFC is used, and
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a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.66 or more and less than 0.99.

5> 22. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive fype electricaliy
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
.10 heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers,

wherein a refrigerant having a discharge temperature in

'a same level as that of R22 or higher is used, and
a raﬁing torque equivalent friction factor E of the
15 direct drive type electrically driven expansion valve (2) is

set to 0.80 or more and less than 1.20.

23 A refrigerating apparatus comprising a high pressure dome
type compressor (121), a direct vdrive type electrically

20 driven expansion valve (2Z), a heat source side heat.exchangér
(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers, |

25 wherein a refrigerant of R32 alone or a R32 rich
mixture comprising an amount of more than 50wt$ of R32 is
used, and

101



! () - () - ! U%x& () -
THIO%& ()- 1| THIO%E& ()- | T#LO%& ()- cks{Z@H 10!n| T#10
{:» R#- | THIOURE ()- | THIOWE ()- 1| THIOW& ()- | THIO%& ()- ZAgH
10 n|  TH#L0%& ()- )? R#-| THI09%& ()- |

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is

set to 0.94 or more and less than 1.41.

5 24. A refrigerating apparatus comprising a high pressure
dome type compressor‘ (121), the direct drive type
‘electrically driven expansion valve (Z2), a heat source side
heat. exchanger (123) and a heat application side heat
exchanger (131), one or both of the heat source side heat

10 exchanger (123) and the heat application side heat exchanger
(131) being constituted by a plurality of heat exchangers,
wherein a R32 rich mixture refrigerant having a
- discharge temperature of more than about 10°C higher than
that of R22 is used, and
15 a rating torque. equivalent friction factor E of the
direct drive type electrically driven expansion valve (2Z) is

set to 0.94 or more and less than 1.41.

25. A refrigerating apparatus comprising a high pressure -
20 dome type compressor (121), a direct drive type electrically

driven expansion valve (Z), a heat source side heat exchanger

(123) and a heat application side heat exchanger (131), one

or both of the heat source side heat exchanger (123) and the

heat application side héat exchanger (131) being éonstituted
25 by a plurality of heat exchangers,

wherein a refrigerant Based on HFC is used, and

a rating torque equivalent friction factor E of the
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26. A refrigerating apparatus comprising a low pressure dome
type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers,

wherein a refrigerant based on HFC is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.99 or more.

27. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
driven expansion valve (Z), a heat source side heat exéhangér
(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
by a plhrality of heat exchangers,

wherein a refrigerant having a discharge temperature in
a same level as that of R22 or higher is used, and

a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is
set to 1.20 or more.
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or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers,
wherein a refrigerant of R32 alone or a R32 rich
10 mixture comprising an.amount of more than 50wt% of R32 is
used, and
a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is
set to 1.41 or more.

15

29. A refrigerating apparatus comprising a high pressure
dome type compressor (121), the direct drive type
electrically driven expansion valve (2), a heat source side
heat exchanger (123) and a heat application side heat
20  exchanger (131), one or both of the heat source side heat
exchanger (123) and the heat application side heat exchanger
(131) being constituted by a plurality of heat exchangers,
wherein a R32 rich mixture refrigerant having a
discharge temperature of more than about 10°C higher than
25 that of R22 is used, and
a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z) is
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30. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
5 driven expansion valve (Z), a heat source side heat exchanger
‘(123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers,
10 _ wherein a refrigerant based on HFC is used, and
a rating torque equivalent friction factor E of the

direct drive type electrically driven expansion valve (2) is

set to 1.41 or more.

15 31. A refrigerating apparatus for performing a vapdr
compression refrigerating cycle,

wherein a direct drive type electrically driven

expansion vaive (Z) is set based on .a rating torqﬁe

equivalent friction factor E.

20
32. A refrigerating apparatus comprising a compressor (121),
a heat source side heat éxchanger (123), a direct drive type
electrically driven expansion valve (2), and a heat
application side heat exchanger (131),

25 wherein a rating torque equivalent friction factor E of

the direct drive type electrically driven expansion valve (2)
is set to 0.31 or more.
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33. The refrigerating apparatus of any one of claims 1, 2, 6,

7, 11, 12, 16, 17, 21, 22, 26, 27, 31 and 32, wherein the

refrigerant is R1l34a.

34. The refrigerating apparatus of ény one of claims 1, 2, 6,
7, 11, 12, 16, 17, 21, 22, 26, 27, 31 and 32, wherein the

refrigerant is R407C.

35. The refrigerating apparatus of any one of claims 1, 2, s,

7, 1, 12, 16, 17, 21, 22, 26, 27, 31 and 32, wherein the

refrigerant is R410A.

36. The refrigerating apparatus of any one of claims 1, 2, 6,
7, 11, 12, 16, 17, 21, 22, 26, 27, 31 and 32, wherein the

refrigerant is R404A or R507A.

37. The refrigeratiné apparatus of any one of claims 4, 9,
14, 19, 24, 29, 31 and 32, wherein the refrigerant is any one
of R32/125 (R32 is at leaét 70%), R32/134a (R32 is at least
50%), R32/propane (R32 is at least 80%), R32/butane (R32 is

at least 80%), and R32/isobutane (R32 is at least 80%).

38. The refrigerating apparatus of any one of claims 1 to 32,

which utilizes an existing pipe.

39. The refrigerating apparatus of any one of claims 1 to 32,
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polyvinyl ether.

40. The refrigerating apparatus of any one of claims 1 to 32,

- which comprises a refrigerating machine oil based on polyol

ester.

41. The refrigerating apparatus of any one of claims 1 to 32,
which comprises a refrigerating machine oil based on carbonic

acid ester.

42. The refrigerating apparatus of any one of claims 1 to 32,
which comprises a refrigerating machine oil based on

alkylbenzene.

43. The refrigerating apparatus of any one of claims 1 to 32,
which comprises a refrigerating machine o0il based on mineral

oil.

44. The refrigerating apparatus of any one of claims 1 to 32,
which comprises a refrigerating machine o0il based on
polyvinyl ether, polyol ester or carbonic acid ester and

mixed with alkylbenzene or mineral oil.

45. The refrigerating apparatus of any one of claims 39 to
44, wherein an extreme-pressure additive concentration in the
refrigerating machine oil is 0.3 or more and 1% by ‘weight or
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46. The refrigerating apparatus of any one of claims 1 to 32,

wherein the compressor (121) is a swing type compressor.

5
47. The refrigerating apparatus of any one of claims 1 to 32,
wherein
the direct drive type electrically driven expansion
valve (Z) comprises:
10 a valve body (1)vincluding a needle (2), an insert hole

(16) of the needle (2), and a refrigerant passage (9) that
positioned on one end of the insert hole (16) and whose
passage area is adjusted by the needle (2),
a case (3) that is attached to the valve body (1) so
15 that the other side of'the insert hole (16) is enclosed in an
internal space (30), and includes at least a part of
electrically driven means (X) for driving the needle (2) in
the internal space (303, and
flow-rate lowering méans (P) for lowering a flow rate
20 of a refrigerant flowing from the refrigerant passage (9) to
the internal space (30)'through an insert gap (17) formed

between the insert hole (16) and the needle (2).

48. The refrigerating apparatus of any one of claims 1 to 32,
25 wherein
the direct drive type electrically driven expansion
valve (2) comprises:
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electrically driven means (X) for driving the needle (2) in

the internal space (30), the electrically driven means (X)
10 having a thread portion that is threaded outside the insert
hole (16) and ektends in a shaft direction of the insert hole
(16),
~a thread gap (23) in communication with the insert hole
(16) on the other side of the insert hole (16), and
15 flow-rate lowering means (Q) for lowering a flow rafe
of a refrigerant flowing from the refrigerant passage (9) to

the thread gap (23) through the insert hole (16).

49, The refrigerating apparatus of any one of claims 1 to 32,
20 wherein
the direct drive type electrically driven expansion
‘valve (2) comprises:
a valve body (1) including a needle (2), an insert hole
(16) of the needle (2), and a refrigerant passage (9) that
25 positioned on one ‘end of the insert hole (16) and whose
passage area is adjusted by the needle (2),
a case (3) that is attached to the valve body (1) so
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50. The refrigerating apparatus of any one of claims 1 to 32,
wherein a mixed refrigerant of R32 alone or R32 rich
mixture comprising an.amount of more than 50wt% of R32 is
used, and |
20 a permanent magnet (4) of a driving motor (X) of the

direct drive type electrically driven expansion valve (2) is

a ferrite magnet

51. The refrigerating apparatus of any one of claims 1 to 32,
25 ~ wherein a permanent magnet (4) of a driving motor (X)
of the direct drive type electrically driven expansion valve

(2) is a rare earth magnet.
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used, and
a permanent magnet (4) of a driving motor (X) of the
direct drive type electrically driven expansion valve (Z) is
a rare earth magnet having a demagnetization temperature of

15 130°C or more.

54. The refrigerating apparatus of any one of claims 1 to 32,
wherein a permanent magnet (4) of a driving motor (X)
~of the direct drive type electrically driven expansion valve

20 (z) is formed of an anisotropic magnetic material.

55. The refrigerating apparatus of any one of claims 1 to 32,
wherein a thread surface of the direct drive type
electrically driven expansion valve (Z) is coated with a

25 fluorine resin.

56. The refrigerating apparatus of any one of claims 1 to 32,

111




310% & ()- ef MB10%® B&' ()-1028102&102& y=109%R&& ()- ; 109R&& () -
"10%&'(%)4\15 f|[:vU410() F#810%" /& ()- , f#810% & ()- Of #8&10% & () -
110% & ()- F& 1098&' ()- )F& 10%9 % & ()-fvU4l0 , 109R& ()- "10%&& ()-

10' 10' 10 S= 10% & ()- x f#&10% & ()- f#&L10%&' ()-~v|[9vUL410 !

' S&10965& ()- Y# 109&& ()- "10%& ()- "109&& ()- YA0%R& ()-4 o
i"109%8& ()-G |obU4L0  10%E€& ()-' 10810&10& y= 109%R&' ()- X ' S&LOMB& () -

' S&109B& ()- ' SEEDURE (3- BITid : hubkdcant( 104E&E K] ted 0%a& (- %g" ()-
M 109%t& ()- M 10%t& ()- | GLO%E&E ()-f& [ NA410 10E&IOE&IOE& f= I0%E&&E () -

s3&109BY&s 1y £ac€38 X% %ehé) - dikbOUESfIve (LOMBHE d)ectidNA4 fYen
10988 () - VBod 0onENE: ()-nﬁé Yashiones ()-m oaoh s & O-m $10%&'1‘?§ -
"109%& () efhahb4dA val0W Y@)& ()- (108108108 > 10%8& ()- i31& 10%/$y& ()--
V31& 10%$y&' ()-- /10%& ()-AG [:bUAL0  )10%A(, & ()- ' 1094 ()- |
1098 (& ()- ' 10% & & ()- ' 10%P & ()- 10% 7 (, & ()- GM|obU410 W' 10% & ()-
10,',10,",10,", =10%", & ()- i-'10% (& ()-' "-'10% (& ()-' :

S A R R 1 B R s,
A b4 o AL (AR pedpact
o SIS ot bl U5 o

: . ) $109KK8& () - ' 1098X&E&' ()- 3(10%&&E () - w#& () -
gl( llt[)%\;g 2’?‘ Sé&g’c@ﬁgﬁf‘f& 95 f [: vllJ?ll/gLX&&g&l(()g/&X&gé'l () - ‘7|(:2’/<10%(§€L&' ()-&

5" 1098X&8&' () - d/ " 10%8X&&&' ()- /"10%& &&' ()- - 10UBX&&S&' ()- CvU410
$1098&' ()- #10%&&' ()- | Z10%&&' ()- 10%&&' ()- 108&X8&810&X&EL0&XES Y=

0 ' - : " 1L.0YR&' - "109R& - Y3% 0% &a& - "109R& -
h %0 '()5@ i%@g&x%%%ﬁﬁﬁt%&f@%rﬁﬁ% E%QY/O%%ES}a%Sig%gW%Qgg - 3
9R& () - ' AQURE ()- FHz#100&& ()-TCH| [: - 410& >10%&& () - ;" 10%8& () -
b 1oves Ermeribis A {55?%%%5@@&-( Kired it §108)  nGipsintomn® 104 pekt () -
1."10%2&&Iﬁ%iéélg%%%géfécé¥{§§¥¥§(inven expansion valve (Z). -

9. A refrigerating apparatus comprising a low pressure dome
15 type compressor (121)} a direct drive type electrically
driven expansion valve (2), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), the
heat source side héat exchanger (123) and the heat
application side heat exchanger (131) corresponding to each
20 other one-to-one,
wherein a refrigerant based on hydrocarbon is used, and ' ‘
a rating torque equivalent friction factor E of the
direct drive type electrically dfiven expansion valve (Z) is
set to 0.31 or more and less than 0.62.
25
60. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
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61. A refrigerating apparatus comprising a low préssure dome

type compressor (121), a .direct drive type electrically

driven expansion valve (Z), a heat source side heat exchanger

(123) and a heat application side heat exchanger (131), the

15 heat source side heat exchanger (123) and the heét

application side heat exchanger (131) corresponding to each
other one-to-one, |

wherein a refrigerant based on hydrocarbon is used, ahd

a rating torque equivalent friction factor E of the

20 diréct drive type electrically driven expansion valve (%) is

set to 0.62 or more and less than 0.93.

62. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically

25 driven expansion valve (2Z), a heat source side heat exchanger
- (123) and a heat application side heat exchanger (131), the
heat source side heat exchanger (123) and the heat
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set to 0.68 or more and less than 1.02.

63. A refrigerating apparatus comprising a low pressure dome

type compressor (121), a direct drive type electrically

10 driven expansion.valve (2Z), a heat source side heat exchanger

(123) and a heat- application side heat exchanger (131), the

heat source side heat exchanger (123) and the heat

application side heat exchanger (131) corresponding to each
other one-to-one,

15 ‘ wherein a refrigerant based on hydrocarboﬁ is used, and

a rating torque equivalent friction factor E of the

direct drive type électrically driven expansion valve (Z) is

set to 0.93 or more.

20 64. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
driven expansion valve (2Z), a heat source side heat exchanger
(123) and a heat application side heat exchangér (131), the
heat source side heat exchanger (123) and the heat

25 application side heat exchanger (131) corresponding to each
otﬁer one-to-one,

whérein a refrigerant based on hydrocarbon is used, and

114



)WU| [:bUA0 % 109R8&! ()- 3! FOLOYRER ()- YOULO% 28t & ()- YOULOYRER: () -
$L09ME! () - | $100R8& ()-f 1 11111[[:-4102& =100R&& ()- 54%0%REE! () -
540409R8&' ()- /" 109R8& ()- -100R&& ()- ' "109R&& ()-1""1"K"""#bA41028&
109% & & ()- y $10% & & ()- y 10% & & ()- “"10% & & ()- o

Y109 & & () - 10281028#XH#$$$S| [ | A4102& y# 10% & & ()- 11 10% & & () -

$"10% & & ()- "10% & & ()- zwovg &i{(}} &;éozg& & ()- 9% %j&/&fm&&“[ A41028.
9y5" 10% & & () - a SBALONE & tRriore L q riotf

1096 & & ()- s e oeatthy. 0 e -aui0HIEE (tricedy o&%ﬁf & 'f‘ df the

YmL0% (, &iPeckO )

j|7c;%°10f(y&gl() (%(%%Lﬁ vfﬁégiﬁr@?ﬁé%{ )?ré&?{ Q@SS})S&(’ o VaLve (3) is
"10% A(, & o % A(, &

O%QA((&' (s%)tL)o)?)gb(w% VU410 ?)"10%A( & ()- sUWL10%A(, & ()-

L GHL0% ([ & ()~ 10% (& ()- mO0%A(, & ()- GLO%A(, & ()-*-+++ 1, t,|[: VU410
9"10% ~(, & ()- 79' 1097 (2& ()- *YySMLOYAA(J& () - ss3"10%’\( & ()-

S8 BRAAd o rBe 1 e son

% (& / %400 L&' +940%-&&’ () -
+0/<20/?3\A(_&&L§¢Y§ ?é '&g /gﬁé} &8 31 P ) &Jlro% 3(159‘5‘)R&f%ﬁ 1(() )thlei(l)Eﬂ&mH mlﬂomcyﬁg&l
e L O R e SO
" 1090Kk&9& ()3 "109OkE9E () - #1 0DkRI& ()- $1090K89& () - 3i 4~44455q5| [ : vUAL0
Y+ 10‘V<9k&§%? and. g, 22Pblicat iongpide heaty exchrmmer (131), one

1 S1099k&9& " &9 561 6] 666 [: vU410 ss9"10%0k&9& ()
|7Ftya0ty<9k%lé(2’?}ﬁ 92 %@9%&%‘& %0 %M‘()e%hqmwm&a&mmd the
o - G409 777789vU410 Fs (10%g#& () - Fs (10%#& ()- Fs
(1009@ Ok ei 9R@§ib§ﬁ&9%9ﬁ&§e—i’@%km anger 3Dk sbeiny- gogstdtuted
; 1<2<| [ 4102&e%2%1 %2&&:E) WY0R&& () - tWRUM0MREL () - WU 0IR&E ()
by a plurality of heat exchangers, : g

3#

wherein a refrigerant based on hydrocarbon is used, and
- a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (Z2) is

15 set to 0.33 or more and less than 0.66.

66. A refrigerating apparatus comprising a high pressure
dome type Eompressor (121), a direct drive type electrically
driven expansion valve (2Z), a heat source side heat exchanger
20 (123) and a heat application side heat exchanger (131), one
or both of the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted

by a plurality of heat exchangers,
wherein a refrigerant based on hydrocarbon is used, and
25 a rating torque equivalent friction factor E of the
direct drive type electrically driven expansion valve (2) is

set to 0.40 or more and less than 0.80.
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70. A refrigerating apparatus comprising a high pressure
dome type compressor (121), a direct drive type electrically
driven expansion valve (2), a heat source side heat exchanger
(123) and a heat application side heat exchanger (131), one
15 or both of.the heat source side heat exchanger (123) and the
heat application side heat exchanger (131) being constituted
by a plurality of heat exchangers,
| wheréin a refrigerant based on hydrocarbon is used, and
a rating torque equivalent friction factor E of the direct
20 drive type electrically driven expansion valve (Z) is set to

1.20 or more.

71. The refrigerating apparatus of any one of claims 59 to
70, which utilizes an existing pipe.

25
72. The refrigerating apparatus of any one of claims 59 to
70, which comprises a refrigerating machine o0il based on
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74. The refrigerating apparatus of claim 72 or 73, wherein
an extreme-pressure additive concentration in the
refrigerating machine o0il is 0.3 or more and 1% by weight or

10 less (refrigerating machine oil weight ratio).

75. The refrigerating apparatus of any one of claims 59 to

70, wherein the compressor (121) is a swing type compressor.

15 76. The refrigerating apparatus 6f any one of'claims 59vto
70, wherein
the direct drive type electricaily driven expansion
valve (Z) comprises: |
a valve body (1) including ‘a needle (2), an insert hole
20 (16) of the needle (2), and a refrigerant passage (9) that
positioned on one end of the insert hole (16) and whose
péssage area is adjusted by the needle (2),
a case (3) that is attached to the valve body (1) so
that the other side of the insert hole (16) is enclosed in an
25 internal. space (30), and includes at least a part of
| electrically driven means (X) for driving the needle (2) in
the ihternal space (30), and
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flow-rate lowering means (P) for lowering a flow rate
of a refrigerant flowing from the refrigerant passage (9) to
the internal space (30) through an insert gap (17) formed

between the insert hole (16) and the needle (2).

77. The refrigerating apparatus of any one of claims 59 to
70, wherein

the direct drive type electrically driven expansion
valve (2) cdmprises:

a valve body (1) including a needle (2), an insert hole
(16) of the néedle (2), and a refrigerant passage (9) that
positioned on one end of the insert hole (16) gnd whose
passage area is adjusted by the needle (2),

a case (3) that is attached to the valve body (1) so
that the other side of the insert hole (16) is enclosed in an
internal space (30), and includes at least a part of
electrically driven means (X) for driving the needle (2) in
the internal space (30), the electrically driven means (X)
having a thread portion that is threaded outside the insert
hole (16) and extends in a shaft direction of the insert hole
(16),

a thread gap (23) in communication with the insert hole
(16) on the other side of the insert hole (16), and

flow-rate lowering means (Q) for lowering a flow rate
of a refrigerant flowing from the refrigerant passage (9) to

the thread gap (23) through the insert hole (16).
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78. The refrigerating apparatus of any one of claims 59 to

70, wherein

the direct drive type electrically driven expansion
valve (2) comprises:

a valve body (1) including a needle (2), an insert hole
(16) of the needle (2), and a refrigerant passage (9) that
positioned on one end of the insert hole (16) and whose
passage area is adjusted by the needle (2),

a case (3)vthat is attached to the valve body fl) so
that the other side of the insert hole (16) is enclosed in an
internal space .(30), and includes at 1least a part of
electrically driven means (X) for driving the needle (2) in
the internal space (30),

an outer circumferential gap (21) formed between an

outer circumferential surface of the electrically driven

means (X) and an inner circumferential surface of the case

(3), and

flow-rate lowering means (R) for loweriné a flow rate
of a refrigerant flowing between a first space (31)
positioned on one side of the electrically driven means (X)
in the inner space (30) and a second space (32) positioned on

the other side thereof through outer circumferential gap (21).

79 The refrigerating apparatus of any one of claims 59 to 70,

wherein a permanent magnet (4) of a driving motor (X)
of the direct drive type electrically driven expansion valve
(2) is a ferrite magnet
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80. The refrigerating apparatus of any one of claims 59 to
70,

wherein a permanent magnet (4) of a driving motor (X)
of the direct drive type electrically driven expansion valve

(Z) is a rare earth magnet.

8l. The refrigerating apparatus of any one of claims 59 to
70,

wherein a permanent magnet (4) of a driving motor (X)
of the direct drive type electrically driven expansion valve

(2) is formed of an anisotropic magnetic material.

82. The refrigerating apparatus of any one of claims 59 to

wherein a thread surface of the direct drive type
electrically driven expansion valve (Z) is coated with a

fluorine resin.

83. The refrigerating apparatus of any one of claims 59 to

: 70,

wherein a solid lubricant is applied onto a thread

surface of the direct drive type electrically driven

expansion valve (2).

84. The refrigerating apparatus of any one of claims 59 to
70, comprising a refrigerant circuit (110) including two
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direct drive type electrically driven expansion valves (2)

arranged in series.
85. The refrigerating apparatus of any one of claims 59 to

70, comprising a refrigerant circuit (110) including one

direct drive type electrically driven expansion valve (2).
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