BIRILF—
(& TRV —ERm RSB

BNRIRE T REBE R
BHAE— MR T ZTM

BTV —
EW#4 : October 2019

INTRODUCTION
B o=

[BEEHS] Z5ik<E— bR T DEIR

ERNICSBIETEILAIDEEISNDHVU/\ AT Uy RE), PHV(TSTA2/\AT Uy RE), EV(ERBEE)
EVDORREBMGET, T>Z2MERELE (HV. PHVRLEDHBE)DER, BEIRILF-—EUTHATRERI> Y
RN LU TWET, SSCEVICEDTRIVZC>AEANFEELRV S BEDEDICETIRILF—D—8%2E
BARATDICENBITONR<IBOTVNET, REHHELBEEREFBEIE—F—TIN. COBESHEBNNKRE
< ERFCEETIRILF-ECREOBENZHEEIDHEEEHD. KEOHMGOEERM(EFRECET CETIERM)D
KIEBRMMETHARELRBEEELRLO>TVELR. TCT. REEVERCHAZALTEIBERFRELTE- MROTZEE
U. NEDOTOZ U hbTHEZITOZOMKARHT>Y— (UTF. F2VY—) TY. E—bROTFHRAIRILF
—UEDEFENERETEDIENS. EVOLDSICEFHEB O MGER CEREZEZRE T I ORRBMIGE(C
EDTRADIKIMTT, LML, EROE— BRI T(F, -5 — EHRD EBRMNMEHRTZHEHRENB L. BB
FE(COP : phiEFRE) EOXMOBUNHLNEDTHDIElcsd. AENRERDZHCEEICS > TILRBRZEFHE
IBE—bROTOMRECHHFELZ. BEOMDEHDER. BULCOPZHREIEENR CEXR TETDIERAEOEN
HHAE—- MR TE2MiGCEDREIENTEH LR,

BEGINNING



M % ~ 0O &

2D ZH T DEDMNRIBEMIGEZH T D

HARDCO BB R EPIB(TRILF —EIRIBPAER)(CHD E. BENE - fafH - MR EDBEHIOPI (XA D 2
BCHIED(X1), BEMIMICHSITDIEAIRILF—EEDHTEECRDODTWVWET, D UEH, iFFE, PHVREVDE
BIAEOLERNEENTWVWEITN, TCTHREAICRD>TLZDN (EE] TI.

%1 20176FE (FR29FE) DREIIRDAFHLE HERIE) (CDOVWT <IRIEE>

RECRDEBHEICEBEENBEICRDET, AVUEYT—CIILBEICFRI>S>0HREFREIZIE—5F "
BHINTLWEIN, 5%, ERMEATDIERIAENBZPHVIE. TS HAND RO RERIRILF —DOHESR
PREET., EVICEODTEHIDZCEHBMEEZLEFA. TDREO., EVCEEBERICESE—F—REMNMEONTNE
R

EVICBIF2IT 7>, BRE—Y—FEABOIRILF—HEZRD L. BEORHEIRILF—(CHIDILEDOERFELIR
IWF—DEIEEF50%RECRDIZEEHDFET., DFED. ETCHATEIIRILF-NED. MicaaEiERHNIKE<
BFIDDTI (K1), TDIzH., EVCIEBERREDEAFEAKOERE (MK EEER) M Loz (C. BEIRILTE
—DHENRBIENRRARERDET, TUT. EVOKRDICEFHEE NN ETIER CEEZEEREFT IORRENR
IGECED> T, HADEME UTHEERENTLWDIDNA. Te—hR>T] TY,

I Fal-,
EEE—5 OFF

7o
ON
(E¥)

SR E—5—0N
(%)

1 BRE—5—FARKCEVORMEGIERMET 32 (EREH : 7>V —)

E— R TTEEDITTEEITEL

E—rROTEERFOR#ZFAL. PRVWVEABN TAERATIRILF-—DFESNDIEAIRILF—MiTI. AT
FIWF-—ULOBEIRINF—ZBDIENTEDD. REDBSBHECLIVIRETESERLTVET, BHAHN
CE EMIDERRIC. WESEDELEECRDIBEZERALUET . DB EZED D EI IR, 9*173“5?%‘9
NEBZZTWMOLABEZEMU CERRICIDI>C T LYY, BRELOEHEDCRTENOESZEHDI A>T Y
ZINATTDORS. BEFAZOFZB/RLET (K2)(BEL).



IIHEW-J

- _ TriRL—
2 o
i
" .m# ?#-J.LIJ ¥
L £><1
ABARY

K2(&) E— MR T OB (SRNBEROSEORN)(BRRM : 7>V —)
BE1(HA) E—MROCTDADZIXLDERTOV— - >3—)L—L4L)

EVOERICEZEADHEBNZIMX. BRETOEMEZHMIILENDDFI. £— MR TEZEAINEHFIOHD
MATESEH. PRVEATHRILESSNET,

EVZEERDELREOEMEEHALE— MR TORRAIL

KRRARHT Y-S —TILZRAFLAETHEDBOREZAFE. E—RRZTDAJY MCDODVWTRDELSICEDFET,
[EVORGIER T I>ZES I THEIICIEO>TLEDIZLESHDFET. UL, BRE—Y-—DRDD(ICE—
MROTICTDE7BKSVWETEHELET ] (RSA)

INFETOE— MRITE BHOOEREROLZOMIEENEOMINHLCNEWSERAN S, TOBERBHEHNE
FRVWRRTLURZ, Z2ZTTF2Y—RENEDOTOZ T U b [ATRILF—EHMLMBRESEE ERLEE EHAE
Ke— MROTORERRFE] (2010~2012FF) T, SBRILAIZREMICENIHICHER - BRZE>TWZ&zH
HETD, BRTRMNERE-MROTOERREZBIELE U,

MOTEHAE- MROTENIFTEBBHERINSHD [FTT—-X/NUE V] (19924F) REDEENREVICESR
ENTVEUEPKRELERIDICEFEDERBATURZ (%2) « E—MROTOERICFEVI PHVR EDRIFEIGE
DEREIAMITA X AORVWERTENERE— MROTORENBETUR. HRNQEVISPHVEROER
EWSHRNREMELEDD. SEIONEDOTOS TV MTHREO—EBZTOEBHRTEIERRE— MR T F.
2012FFLENS FIYBEHEKRASHD eQ) . HEBBEKRASHAD [U—-T] (X3) P=BHEIEKRASH
D [i-MIEV] (%4) RECEHR=NDLSCRDET,

%2 HE : hIYBEE7SFEE
%3 HE  AEBBER—LAR—
x4 HE ZEAHBETERASHR—LR—-2 I-MIEV ETBER


https://www.toyota.co.jp/jpn/company/history/75years/data/automotive_business/products_technology/technology_development/hv-fc/details.html
https://www.nissan-global.com/JP/TECHNOLOGY/OVERVIEW/heat_pump_cabin_heater.html
https://www.mitsubishi-motors.co.jp/lineup/i-miev/spec/pdf/i-miev_equip.pdf

BREAKTHROUGH

70 Yz boREAO

RiE(LZ ReOMITEHROE 4

NEDOZ O T U hTI(E. BMERREHFRE— MR TD
RBCHEITT, BLRIZTalL—>a>PRTHENER
S5NELRE. EHRNIICE. SEBRIERORBERRRULEES
Tal—2a>ETn, BEXHZTHETIRRMEBT X
POTLYHRKEVWO EEBMIERDETERIEDOEL
o TUTHRERREL T, ROF (BEE2) BLUERET
DUEEEEER. =BCI>T LY PREDEBRILIIDER
RibziTWELEZ. SATLABERCHITZSZaL—-50D
FMFETE. MEA, REAOBZIEE. SEEELER
AERENHDEDS LD T OB USTEZEITL. IR E R
HIMREEMmMUELR.

BH2 NRIFHE (BEREH: 7>V -)

RONPTEEHZATLADSZAL—FIHETE. RMEOETE-—RETHOEAFETEE. BR=E. EFEGE
COP(Coefficient Of Performance. /S0 - NMEABE N+ ABN) R EDREZITRADEH AT LD =1L —5FD
AREZITOWELLZ, £E23F HARE—R HKZ100%EAUTEEIDE—R) OERTIEFCOPIEFSZalL—>3
CEBBRZIEEEDRET—HIDEDD., BEETBCOPICFEETEEATULUR,

FERZBRULHER. OD>TLy S ORIBBREOEBELINRELEINTLRL, OHKE—-RTEBEION
MRZITOTWVWEF L.

E— MR TDEESFIINRFRET, HADOEHETHDT VT —TILIRTAS MDDy MMRIT1EBOFBEHE &
Al THYYUSETHREREEFEVTE/EWZW., A— IO TRECEHN T LHICE. FERT A IILOFFHEZE
ENURNSEmES URTNERSEMo ] EHBEIRDRDFT.

A>T L vHoRnzR<

SEOTO T MIBIFIEBERIDAR—> NI, O>TLyvPTUR,

Z2o0-I)ILROO>TLvHDigaE,. SEBICESALEICTLYSTRE-MI>TOLSBEEMLEICTDE. E
MERERESLUABRNOEMNRE(CIOATBENASTLLADOADTLYHMEANZULETUCLEDSTEEEENSD
x99,

[-30CHEWERTFTIF. BECAWSI>TLvyH@E, RAMEHBAIDREZ (sENE) HKREL. BEMETE
RAEnNaZ&CRbExET., Foo X0 TLyYTE. Xo0-)L (BE3) LFENsAESRKOO0—-4 (i
EXoO0-)L) EXF—=% (BEXoO-I) ETHEDIEMENAOO-ILOEECHREV. FHEI RAAD) H» SRRl
(EHAD) ([CAL> THRA (CHRBNNSKIRDZETREMI DHEAFTT (K3) - COEMEGFERBEODE D THFEL
FI. IRDEBEMILICIEDE. COBDHIEMBDENEECARELRDET,
EANENKRELLRBILEHCHODSIEMEBMDSEDRNERET RO, MRQECKERFEEZSZIFTT., T AN
TUSIREOHMER(CHITZ2Ea/mMENML TEREMET I LMBESNET | £HEFOF>Y-a>TLy
YHRAEBOEESARBENET,



ZITERRTTCOCTILYHOZREREEANETDHIC, I>T Ly o AD - HODRE - EHZAELUARED
ZMH(CRBELSO> bO-ILTIRMBEMELFLR. LT, BRROO>TL vy (FFER) ZEALT. BEEME
EBBRECTICTLYTZIMULER. SERFCEATERRATE. A>T LY IERMET I LN
DFEUI.

AERRZZ I TCOMZER, BNBEROART U ITDOMNRECH T DHEREDOIREMNMTONE L.

ZUT. ORTO-ILOEENSDRIVEREEBEXEREZWIZIDEHICEE (RRIXIO—I/ILOBLEE) D
b, QRTUSTOREUER EDMRZITV., TOMRZEEN(CFFML. IER. BFEI>T Ly HOBRRWHED
STy HBDOHRFFICRBMLUTVWEER Uz, INSOBRBRORKRABEFOHARA 2202 3>H4TDI>TLvHI(C
ERFMANTNET,

ROEHER
FOEECL
SAAEN

L
(=220 8T 20P)

BE3(k) A>TLvyBDhy hEFTIL (FRICHDONMBESROIIO-IL)
M3(fa) FBZERMCECECDENDE (BRHEM : >V —)

EEtm k&R MERE KR

CCETOMDBEHDIER, RRCLEARN/JULTEHOHZRBSHS L. MDODIXAMMNIELROAERDE—DE
BuWanwe—RMROTOBRRICERIILELURE. CNICL>TEHEMEZBD LIDEABICORMERBAIREEELUE U,
—7. COPICEALTE, >ZalL—HICLIREYAUILEET. E— MNROTEHFCHELZO>TLYvHOMER L.
BLUEHHEOZY IVDHRICKD. KIERIEE EEERUEUE,

—5. OV M TCEIAMATDELEVWERARTLURE. [BERDZERIRDAZLRDICTDREDKETEH
DELEN. JRMEEEIRE-—REBEULEUE,. BERA—D—¢EEEITDIOREBOSEERMBOF—-LATT,
ZOF—AEIDRAMAICDVWTHERL., TOZT O MEEDTWEELR] (BESA) COLDIC. RIHOEC(E. O
A NEERESDHIEMF-—LEDEEEHDFEL,

FOR THE FUTURE
MEHDWE, £ L TXKE



HRDE— MR TERE

EEMEUTMTICRVEMERBRUEHRYOE
HAE— MR TOTRCHKIILZT>Y —,
MESAE. NEDOTOZ U MEODE DA ZIRD
KXDICEDZEI., INEDOTO> TV hDBEFEENR—
ACUT. IDEBRCHEWE— RIS XFADR
RICMO#EMNDFEUE, ARA>2z 023> HA4T
DE—rR>T (EE4) (%X5) TY., SHD
NEDOTHEULEYAUILICBERRFERAYNIO>TL
VHANDHRA TS a>liEzBNTdI &
T. REEFEHER L MR TOERREDOE E(IC
BRIWUELUE. HAAZT O3> ICKDERRE
[F#925% @ EUL. BREEEHERD LCLIDERE—
IRREERD, TRILF—HEBEZHNO%ERT D

\V1
H

N}
\//
w

\
0
RN
4
S
i
-

N e L BE4 BHOE—MROTZRFA (HRA2T
TENTEELR] FRSA/FESA) o

%5 HE KRB HT Y- R—AR=2

IHERT DEVERE H S

HATIE2030FFTIC, FHEBERTICHDDEV - PHVDEISZ2~3B LT 2ERBEENBIFSNTVEI(X6). R
SAEF TEVABEZ T DT, EHRAE-MROTEBIEXEY] LR TFAZLZET, [EE TJ-A&EULTH
FFENTVNECEEHDIEHAL—MROTTIN, SEHEY-—TY MIBBELSNTVIERBASEDFET ] LES
AHEFEDFTRT,

%6 HE  RRIGEHAE2017

=5(C. EVOERICEHERNPEVREKSUET.
20174, JS>AOXROVOEIEE [2040FFTICENTOHYIUCE, T —CBILEDORGEZZEILTSD] £WDSA
HePASMNCUELR, BHEHOXRKBRICHOPEBMFE. 2019FUE. £ - REEHO—EDESZEXRBEEHE
REDIOAN—ICEDHEHTEILICA-—N—BHRHCEBIIIHFHEEZARLELUL. CDfeh. HROFEBHEA
—H—@FR2E TEVET b DEBZRULEUHELR.

Bz EFCEDRVE, INHSERERFHZROBISNIBVNEZERITVWET . EVZEEDTIHE TCOHIFNE
RENBERICBDDDOHNDFIT. WNBRREICHIIBRENTN>IZOTIHN. FENEVIELZERE L TANZDS
RENDETI] FRIRESA)

E— bR T ORI IRRE

E—hRO>TOEENZREBEEUTE. —20CE TOMEERM IS, BRIEEEDILA. BRIIERENS D, KL
REENTVET. HRTAG. T[I>RI-F—-EFIF7ICTEEEFERA. LML, ZRCEODNZITRILT—
[FPIRLIRVNDT, EQOTFAZHBH U TVWDIND TETHEPRBICEAETCEEUET.,. COEFE—MRTH
HOoTLWTLWWER, EVWDSEKDICIVRI—YT—-CE>TEBXDLDCLEV. ZUTENABACDRNAD LD
[CRD2DONBLZDFENTT ] & HBLETHBILI-—TF-—HRACTEDDET., TODUREAIRILF-—DRET. EVOFRRE
EMRLUTNEET,


https://www.denso.com/jp/ja/products-and-services/airconditioning/pick-up/hpacs/

hﬁ
HRatT>Y—
Y=L AT LFEATHRFERD
PR RIE A

KRRV —
H—TILNRI A M1y MMAii1ER
7R WE <A

FFEE DA

——————

HES AT LAD—EE U TORIMIFREFRE

SHREANCREMNISEDEEILANRAEFNZ LN
5. BHEAE-MRO>TORBILKRGEFIHEIHHFSINT
WEKT. RRSAIF. CARREFERRZEFEDFUE.
[EVEMNS EWVNDTEFRRL100% E— bR T EVWSDHIF
TEFRVWDT., BEDALICIFI00%ZBELTINNS
EHERD CLWEREEEVWTIN, £, BEBERMICERS
I NN B REEOKMAFECr O EBNET. #
SOAHEFPEZ A EE D CEB S ETLDRITNERS
BWEBXTWET, BEHEEZITTERLS, HEZXT A
D—EELUTHRDIZETLDRITNERDFEEAL

EARBEBMBTEREX DI E— MR TD
E

FTOV—RE-—RROCTDRFETED>DIEFEBESTA
(. NEDOT O T hEFD2008FENSFKIE S A DA
EUTERCED>TEF UL, O bDE— FR
STICHVNTE. RFETADBEDERITYY ) J/I\TRED
[CEMrENFELE,

TE—RROTITNDENERIEIT DO BEEIOMNEDON
2EEBTT.,. AEEINSEDBREENGLIDEL TSI
ET. AENBBAZZITMBDIZENTETEIN., KETH
B EFE NENSBEZITMOSIEUESIREOEEFKT
LFET., TIT, SBDBFREZRALTEEORVSER
BODHELU. O2>TLyHEATRZEICELD, E—BR
CTDBRTHIEBREBEICBIIZERENEZSDDIRE
LTWFET, Z5UEBHEFIERREDRSIGT—BE
F2, JO-J)VULICHEIETDZENTED LD, HERLD
IN—=RRBEZEECTCHELELE]



—
HRAHT >V —

H—VILNRZ A FI1 Ty MMl 1EB
NAR EE A

L
HRAT>V—

H—TILIYRI A h1Tw MEi1ER
MR #— A

BHEBERTORIR—AT b Z

> > Y — R+« YW (DENSO Automotive Deutschland
GMmbH) T RAVYDA—A—mEIFICeE— ROTDOBEFEZ L
TWEINAREAZ. 2012F&hh5cnIO> T M
ZELUELURE. IIARSTAEGZEFRACRST . BHEIREHR
EUT, BROBEEHHZEZEX TVWET,
[EDETCEHICHSRAEZENDZONE— MR T DiEH
TY, ZRAMBADOFERITFTERRL, ST —4F—.
NV FU—RERZEHEERE. DEDEHEBDHTIXR
— AN AIBRICIRDBIET UL D, BEEMIEEE <IN
VF)-—TEEEMNEREEBRNVRETY, Sl &M
ARV, AHOEEEAUSSWVWDORENREFD
BICEHNETT]

TITRILF— MDD NE N

MREAEFT>Y—(C2010F(C A, FHAHENS, E—
MR>ToJdOoz o bCHEDo>TEHLEZ, BERNSE
BETHLEIIMREZAGE, OI>TLvy, A%, O2E
A=A —HHREA IS RCF-ALALCEMULTCER
Lz
[BDESENT o> LMoz TEDVWDEBKTIE, &T
ERFNLERETHEZFZLUTCVWDEERATVWET, —Rith
RRMEEDLS TN, BEEDME. TUTERRERELC
FTEDDIRERMLEETY



(?) wrEeBBAS

EVDIERE

I ZHNRETDIROBBOERI AT AR, SEHEI>S>8HZMBLTHRIAIILOT>
TLvbzBBsEEzET. BRREI> SO SHBORHKOBRZFBAL. BRESTHEKET 7> DR
[CHTBDZETENMVWERZEDHUET .

—H. EY-ZEXLZ2HNELIZIEVOHRE. EEHE—Y-DOIRILF-EEPENES . TL—FKIC
CEHIRINF—ZELEEHECTEINT DD, FRASEEROABEE(CLEANSRBDET., ZO

ZERBEEE(C(E. BEOSTLYHCLDZAEY. BERE—9—(CLDBERE. BERICELDHEEREF
BRAMELRDET,

EVDEBETIE Te—rR>T] oftics TE&RkE—4—] [PTC (Positive Temperature Coefficient)
E—45—1 BN E—F—] i'BD. ZNTNOARNETEEZIESS ELDETZHI > TLET,

PTCE—%—F. NyvFU—DBRZBRENCELU CAZRESEFI. PTICRFFREN LA DLEESR
MRNIECLKLKRR2FUEERFO>THED. BENLRICEITDLHEBENEZ—EICHRDI LN TEET,

M e —4 — (&, REDFFR (Forced draught balanced Flue type) BHX b—J EE#HDBIET.
RIEADRGHER (FENTITVWET . BEOHEHAIVWZHESHMEITTIN, BRSNS edH o
X, BEHNKEL, KEEWMCHVNVTVWDESNTWVET,

BXRAXE—4%—. PTCE—4—. E5[CEFEMRAE—FF—BE- ROTOLSBREEETRODT, X
EIRIF-ULEOBRERETDICEETEEFA. TNIECH LT, E— MROTEEHRAZIRBNSAK
DIFIF—ZBEICEDIAH. SSCBBEZEMIDIIRILF—ZMITCTERCLT. I>FT2UNB5K
HUET (BMEBEDRIE) . KEROIRILF—% 1. SEEEMHBIDIRILFT—Z1E9DE I>F Y
NERHBENIBERDIRILF—EEEERLE2 &R0, MAEEBIRILF—DFBOIRILF—218D
CENTEFET,



€ nepo DBzl
[ATRILE— EH R REE ]

(2009~2013£(E)
(NEDOMIEEEE : AT RILF—5B)

BAORBRIRILF—HEEGF, RHARXBLUE, AIRILF-URDIEOERCIKDBIERICSHDEITH. 5l&Ht
ENENRBREIRIF—RMORECERENEEFNDIRRICHDFT,

NEDO(F. REREIRILF—NREFKIEIDIEFNRIRILF —ERASBARMICDOVWTHERTE, ERLEHEL
THED., TAIRILF-—FHRMHARSE] . ERNLRMHNSERIELBERIORMICEDZFT. KF - REIEESEH
SHRT—IZED. EFNPREAIRILF - CEDIXMBEREZRL<ZIEI IO U MTUE.

HRRARHT Y — @ BCREPREENBL TVDEMYC ) DN\DEZR-XELT, BEIRILF—ICET DA,
BRZRRMARZITS. EREHEI I -XCSEL. BVWAIRILF—4REHRQOEIEER TER TEDEA
HEOBWEHAE— MROTORFECKRIIL. ERILEERLELRZ.

EESO>T O~

[ATRILF—EFRMEAREE/ EREHR /ERABHELE - MROTOMRRFHFE] (2010~2012FEF)


https://www.nedo.go.jp/activities/FK_00238.html



