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Situation Surrounding Products Applying Heat Pumps and Toshiba Carrier’s Approach
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Heat pumps forair-conditioning systems are positioned as renewable energy utilization technologiesin Japan and Europe, and are therefore expected
to play a key role in enhancing energy conservation, particularly in systems that consume large amounts of energy such as heating and hot-water supply
systems. Moreover, the trend toward the prevention of global warming by reducing emissions of greenhouse gases such as carbon dioxide (CO,) and chlo-
rofluorocarbons (CFCs) has intensified the need for technologies for air conditioners that comply with strengthened environmental regulations related
to energy conservation and refrigerants throughout the world.

In response to these circumstances, Toshiba Carrier Corporation is developing and supplying air-conditioning products with high environmental
performance utilizing its proprietary heat pump technologies suitable for various purposes, fields of application, and regions, while actively focusing on

the development of technologies that can improve and maintain environmental performance throughout the life cycle of products.
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Toshiba Carrier’s initiatives for prevention of global warming

50 HZL Ea2—Vol. 75 No. 4 (20207 R)



1. RZFVU7 (%) OEWEIEE— MR THI
NDHAFF

HREUZMES (FR) (Bl HZ) A%, 19804 It St
AvnN—=g—I7arEEREL O, BEZX Y7 (1)
(19994F 1z o0 #k) 1%, 19984F I ERWORE 7T
HHEGIERAIOAZ AL -RKEH 7 av%, 2001 L
2003 4RI W DO RAI0A R HDIESIH 7 2> L ELVH
wVFrTarEzzhehiatl, BIETIE, EERE
B (EY2—VF5—) %, Mehk Bl kak
b= MRUTEIR R TSR AL TV,

1.1 e—=FRVT

I7avicHwsENLE— RV T, WEYA 7 Vho
A ADZKTE - FEMEICHES AV EVERI T %, WREVI
LHEEHI DR © “BVEBEIT 2 Biffiorzo, BBl
FIUF =R, BEORIFEND, 200, KE -
& s R A U oA AR 2 EERRBE S & C Bl 12”7 12
filteex, FEFITEDZRVF —ZEPEHO6ND,

12 E—bRYTDAVN—2—1{k

IT7aAVANDA N —=y =ik, #HERFHRRHCK
B 1% 2 mEOER e, HEREICOEO LIS
KR 2L, av 7Ly —OEIREE I AL 72D,
Pz 2SR RLAF 6N D, £, FRICEHEHIZE R
&, “BSHARR 2 AR IIC K ESRIHTER SR “ /v A
VN—F—IT7arkHarSLy—olld) - Fikn
AZEWFICER” LR E, ERIHREED T REL 125,

1.3 arv7LyH—oo—421)—1{t

E—FRVTICHEATEIRLT —DKRNE, av T Ly
Y —CiHEIND, EBHIT7 Il OKEIHRTE,
e Rz hwAz7u—Lary FLyy—AEHRTH S
A, iR o — YY) —ar Ly =2 AL
T3, B2 FFOCLT, ARIREPERE 2L
M ZTIECT, EMENOWHE 52540 3
MR 2 EER S R RE L 72 5, FRIC, FAEHEOHV
R HGE IR Ry C b M HE A & B U 7 S A0 3R B i R M 2315
ENBld, 41— —{LEDMEDRY,

COk e — bR TEMOEN - FRbHD, 2008
RTINS TERIRS N 7T A AT RE = 2oL ¥ — I A g i
4o, LRERIHOE — Ry FIFEES LA
IRV F —FIAFERO—2 L LThREMNIT S5, TasEIC
BOTH 2009 FICifTE N T o2 ¥ —HHaEEE Ik
LI =¥ RO AL MA =3V ¥ — R oF
BRI HOMRHEICBE$ 25y o, HiE, KBBE, K
Ko, RUOZOMBARFUHFET 2BDHEAGET

E— Ry TEARRERDEREEFZFTY 7 () ORDEH

4% ££ 2 SPECIAL REPORTS 2

¥ —JRO—FELTHEMN TSN, E— MRy 78T
X, B 2ALX S B I AESRERLLT, S
%, WHRIERIEASHEFSh TV,

2. E—bRVTHBERYESRE

t— bRy TEBAOENE 5T, HERIEE
B k2 E s e LB FE 2l shTon s,

2.1 FBIRHE"

THETIIFEA 7 a L, 1998 FIcIES Nz
P2V ¥ — O OGBSI RIS 288 (B =2 E)
25, “by7IrF—EVHHE HRpRAS N, LT,
2006 FFOWIETIE, fERDERED COP (=¥ —HE
#h#) 1Icfb b, APF GEFEZ LY —HEZNHK) »E T
FEELLUTRASN, 12—y —x7avDlRIEEER
HPFHNEEIND LI oTz, EBHLT 2 1F20104
i, KEMCO b — MR 7iam i 2013481, kD
MBI TSN, F72, 2014FDHIETIR, KE - ¥
B2 NRICHET - BEEY OB =2 B[ EATHD
ANoi, BEYNICHKE SN DS HEREES O EOH
AATRE AL X —DEAZ BT 28 E =2 k6
HMETHIERELELT, Rz FVX—HEEIPIHVENDS
TEiThotz, BT, 2017HEITIZZOIFEE W EEY
BIFEDATEN, FEDHICNL, KB 71 2EV
(IE~PRHIRE 2,000 m* A F) b o B 5885, il
BiA 7 4 2600 (FERFKEHE 300 m* M E) 728 i 1 i &
Bz,

f5LciE, BN SEER (Seasonal Energy Efficiency
Ratio) ®K[E D IEER (Integrated Energy Efficiency Ra-
tio) &, & - MK CIEEIZ R 22208, BEARNZAZB)MIX
FCTH2, ZNHDIEEHW7HIHNICE “ T ERAE MR DL
A ET2HEHEEOERG N 2 TG E RO e L
Moy, LT, WREAROHEEITEDsAF
ST ANE EORHPHED SN TS,

22 ARE"

1987 I T4 Vg Z IR 2 EICBI§ 28V P A —
VTS RIS, ODP (4 YV v EEGE) 05
wW7a EHORER - HEROHIREBEB PRI N, £
LT, UEAEE LTALHAR SR TW K E 7@ CFC
(Zzvor7ituas—+Rr), HCFC (N Furzua 7t
uh—Rv) 24V VEEEOZORE7er OHFC (M
Fezvtah—Ry) bz, 20304EFTClcepETS
ik o, HiZ, 1997 FiCiHBRIEREEG L% H

Cx1) REARESNTVRHRDSE, AIXRUESIREENTVSE R,

51




I TR ZE BN B 3 2 I A P S h 0 HUElER B )
DERSN, E7ord g EICEEh, FILTK
L[ LN E, O'GWP (HBERIEIE(LIREL) 23&
DRI BITE T A2 e RO NI, ZDHE, 20164
WL S HAEOX HVICTEY M)A — Vi EESWIE
2, 7 viconThafER - HEED COMET
DHIBFEE PRI ND LItz oTz,

IR L7z E FOKEHEL LT, o ETiE, 1988
FICTREYEORFIFICE DAY v EOREICEET 57k
B (Y VERER) TSN, RE7 vy oBLETFR]
il - W AAKGRHI D E A NIz, £z, 20024113 TR
EBEAR S 7 1 B ORI OB O O RELR S 1 B
T (7B - i) TSN, BERRO 7
u HOGIEE L R EDEB SN, Thild, 20154FEIC
F7a HHOFEHO AR CE O IEIC BT 58
(7u B IEHE) ELTRIESh, HE® KD/ v 7n
v ARGWPAkizIy, B ELE - g ASEF I L CRE
BHFARIH D 72 &b D BAAE R E L BTN 7 EE A9 E A X
i, BT, 20194F 134y v BtR#EEROWIET, W5
PEIcRE7armEmsn, BENSEoRE 7 4%
B - HEBOBRBEMNREIRShE 572, KINTIE, 2015
FFICF A A (7oA R) BB SIEESh, RE7nrTcH
% HFC o B & 1 Bl 02 1 15 0 24 C R 43 1l B2 75 & 3B A
Sz, HFCHIBEHE TN A JefTLCED, 20154
HT20184E1263 %, 20304E1221 % £ TOHIEA K &
N3,

—77, &I ODP X GWP At ic e — bRy 78 o

I KRESHET 2YEDH S, HlZIE, 22F AL
GWP L LTH 17 HFO (NfFa7ituatLr74y)
KB, BB, RERIMEL, LetEomER
PO RA B EOMEDH D, 2D, FHBICE
DRTARMRELL Z DA DFHFE D HED SN TS,

23 RZFVU7 (%) 07 Hd

ZO&5%e— bRy T ~OMFECHTID B o, ki,
A= —tu—y)—arrLyt—oFFoHa T x Mtz
Beanme— bR 7RICEP LTS, £/, HaERM
LLTC, BEYHATOY 27 LE#EL 0T (Internet of
Things) VYV a—va e X BEAUGE - (RFY—ERX - H
BHRERL, BRI 79 A 7V L CERES A 2SS
BEAMBAFICHED A T2 IFEDHER), 20T,
arFryt—, A=Y — KOFloTVVa—raria
TEAEMIEMTTEY, DT, hsoBm b
T DWVTIRARG,

52

3. VT LyH—£il

Ly, KA avicEiTse—s)—arsLy
Y—%2H—HMC, b— bR TR ERIGH L2230, 0
G, W, RSB SIS 2u -2 -2
VT — R LCER, BRTEEEZIEATS L
T, R0k B FoERE~WNET 27200 “KEE
117, BIAMEERDOO TR, RO HEAER
DIDDYTHA” Zare T e UTHEMBIF 2 HEEL,
FERLLTE,

3.1 KeeheHfiipaz

WHoun—sY—arFLyd—ix, KEMALT7a#E
HACEHE L BB EMEN oD la—2Y —%
1969 4FICEMML L7z, Zof, MaiEm LeL T, E%)
K ARIRE) - KBRS LR EBT 570, EMfEE "OfR
BTV ru—41)—%19884FEIcEHLL, 4TlE, vV
Ave—2)—BJFRERZ7avOEREHE>TVD, £z,
FEBH TR BRSO, Y e —
2V —DRENIERZKD, R1ICH B R ARE K
ou—42Y—ar7Lyd—%2017FIFHAN Lz, Fig,
MESDOEBHEABII B2 1ER (ZFx5720) Uzbo
REAIERER (ZORH£EDP.56-602) 225, 20174
BIFEET VTN, 20 %RESIZIEKRT 5720, TAEE%
ZOMRETEHN S vn—2 ) — (Hp.61-64%1H) %
2019 ICHEFE L 7=,

® K#EAN @ Ea= ORI S8
NG RBE - @IPLV-APF « IR\ MEFREE
« EE[ElER - EEIEAY - BREEEG
CEERIOYTLYY—1t cAEKHE(TaTI) - REW
ol i
PE -2
AENo.1 T 2T )L TSR
A—%Y—av7Lyt—
T . DLCaA—F1¥%
=
R E AT SEDBRIEE 5 7R AR
O—%Y—avFLyt—
IPLV: HABRERE  DLC: YA VEVRSAUA—RY  Crio0OlL

WC: VT RFYh—I\1 R

K1. ®RZFVU7 (%) oav7LyH—EREIVET+
n—yY—ar7Ly¥ =t LT, Kl @FE, ¥72AD=2%iL
SEpavL T PCHFEEHGEL T 5,

Development concept of Toshiba Carrier compressors

(E2) 2017F9RRE, HHHREN,

HZL Ea2—Vol. 75 No. 4 (20207 R)



®1. O—2)—aV7LvH—0FIBLE
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Block diagram of pulse width modulation (PWM) converter circuit
for air conditioners
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Block diagram of low-loss boost-chopper circuit for air conditioners
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Block diagram of dual-state inverter circuit
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