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Commercial Business Application of the Simulator for Establishing Optimal Operation of Household Heat Pump Water Heaters

Optimal Operation Allowing Energy Saving and Cost Reduction
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Heat pump water heaters (hereafter, HP) are useful from the viewpoint
of efficient energy consumption; however, unlike HP for the domestic
market, very little equipment for business use has been introduced.
Previously the simulator was developed to derive optimal operation
methods to minimize domestic electricity consumption or charges
for household HP. In this research, we have improved the domestic
simulator to deal with business use, and verified its effectiveness. The
results confirmed the simulator has a reliability of 0.3% estimation
accuracy and is able to derive an optimal operation method that gives
an 11% reduction of electricity and a 15% reduction of charges.

1 ROEREEN

ERDIERTIE. BESEFL O E—THEE. H
MREZETHO . BEICHEEZEEL. EAMREZ
BEULCE,

SE. . EFHAHPOEAZ{EET DfcD(CE. BEAW
REFFFHMCE. BETFICE UICHEEE P ESR
HEERRIDIENBNTHD. TDEHDEREE
RRY T AU —IHEFN L,

SEIEEBNFRRMFERDH DD L REHDRE
BRI AV Y ZEXBRICUR L. TOEDM
ZIRELT D L LT,

2 RsiE

(1) SRS Z D IEREITHE

AERIEISE (3512%) DMK (COP). ¥V IRER M
([EDWC. BRSRZEATLERDMAEIRAL060(CETE
MaeEBRx T DI, FIc ERFEICDOVCBIEEUIS.

H1x ARESEOIE

T 0] E—NRVT 4 5kWX2&
G2 L 420LX14
= = =L/ BRRE~B’a
~
|| Emmas 24578/ BRIAREZ) ~ LR
BEC | 5
He3 )7; bR 65T~ 90T (5CIF)
il RS ERE 75L,150L,250L,350L
C et ]

(2) V22U —5 DUR EEEIDHRN
BIIPRRMZEFADFAFE UICBHEXCF BTN R/
CFDBEHNEEBRERADRRY T2V —57Z%
BRICHE L. B1XROERZAWNCENEZLE UHI
TWNRIBEEEZIREE UTe (BB1K).

FffiFFE—1—X No.148 / 2013-7

|| RRRE

W e ms Y=aL—% B (B
| ~(§§r§§ﬁ) (G055 BRI (R
| oa = s, e -BAR (R
I e
- <TEEERS - ) 4
[ mssieesta ! - <EMEER> - g - <EREB> -
1 . 0 74 z i I ' Il
Rirsiivl L L ) <:> A ()
CHVUIRBREE | EOE | | ELR

F1R REEDAN

(Y= aU—5DHEE]

HPEEMGZESY VI ZETIE L. 4F&EFEDEER) (S A —
A (EB2R) ICDODWVWCEGH 7 IV IU X LZARWNT. &5
EFCEFESHEDNR/NELDEEGLFE S A—=FD
HAHEHOLE) ZRRIDEFR D TOT S L
X REAHPIBEE HBEBEE DG ZREZE

BAUMERZE TITHE EIFZIT D,

$2R EEHAEDINSX—F

NS X — %5 n =
EIAIERER HPHYEE) LIS
E & B oz HPOYRE) B] RETF B

#LERBSE HPOBBREZRET dmnast T dErET /0 DUE
# L B E HPT# LI 2 ZDEE

3 iZTHER

(1) SHERISZ D IERE
HE== (COP) Z583%K(C, HPEEMS 42552 M(CR I,
3% HERIGSEDCOP

E B i #ERE i
65C 90C
= Hfi | aln iz = A alnizg = A
B R M 2T 3.08 2.64 2.60 2.29
S i 7C 3.63 3.67 2.86 2.85
oA A 16C 4.05 3.87 3.28 2.88
g A 25T 4.45 4.31 3.68 2.78




6.00
St 525°C. i LIRE6SC
5.00 A
£400 - IH\;'-' =t s
%300 " :
5 \ : —REDE
82 200 E — EHEFOOP
- : %
1.00 : : . 5%
000 | 10AA#150% 209tk —

F2E  HPEENREE

HPEEERDIL 5 EH DRt = RS LicEik 1001EE
[FLRECTHERLBV (EER 100 UIEFESERD
COPE5%LIM) . HEBNZHET DDA T, HPDIES
g FIEDZVEE (TS O EFEF TELL.
QY= ab—v a3y EREEERER
7 BHEHIEHMREBE

V22—V 3V THRRUCRER. REEHTAFE
S5RODKIICIED. CDFEE A TR ZIT O
fER. BAIED11.4%HIBULIZ(GE5ER®). Ffew V=
21— 3V EREEROBERFFEFE-HERZE0.3%)
Lfce (BB5%F@). DLEDS. LY =alb—%(F
BENE EIRRERICBM CHD DI ENDN DT,
$5% EEmok HEENE
ORBHR |0v=al-v3y| ORBER |0v=il-vay

HE B (HBERE) (REEE) (EEs) (REEE)
FRIMEREE HyOTHEEHE
& | EEALEREE 23Y] TH
| EE I 24857 15~76%
7| HLRmnE 350L 150L
| H LR E 65C 65T
EBEHEKWh] 773 68.7[23.;;’//:)] 68.5[11.4%] 60.0([1222.43;’//:)]

[ INOHFFOVHELED SOBABHIEE () ROBF(F@OEHHERE DBAHBHETR=E

A4 HYOTEFERROLEER

EIXRDOANYOTEDMREIERZRE U CEE LICE
B EEROEBENEE DHTEREF12.4% E15 o2 (8
55%&®), CNE. AFOTDCOPH KLU HPEEERNZTLE
DHREBERPIEREFEL D EICKDEHTESIND,
U feEmeT —YEHAERAIDLER

FH5XRODEREESER 7/ ARFR(CHIc o TE. FFHLHG
BT —Y (1984 ZAFUSE UL, TTT. &
BitemmeT —5 (1RERA) ZHAV GG OREE
L EZYZal—bUTc. TDRERIF. EREHRDE
HNELDHETERES.3% (FB6XK) LED. BEDSLY
a2 b— 2T IR ERET —F (10841
BB TH D EHDD DI,
T eI

EHA R (REES) ClFY=alb—yavyolESs
BOICHPHEFHBT. BFNICEYINGR5E20LRT
ASTUR) RMEURT—ADSD olce TNUFHEESHIEIE
]REEREPEVURBE) P EREI =25 TX
U E Ul EHE SN D [BRONEREZERE L
Ty=Zal—yavzE{To>NENRD D,

FffiFFE—1—X No.148 / 2013-7

Results of Research Activities FfZZREER

FEex EHRIBEMIFIEIZErwh F7xR  BEEMmiwn

FERER |YSal—Y3v|yIalb—vay B [12.95
(RIEEER) (153 88431) (1BFREEEAAT) 7:00~23:00 Z0M|11.77
685 68.7 74.2 - - :

(0.3%) (8.3%) 23:00~7:00 9.33
$E8x EEI AL BIAE
B B OY=ab—v3av @y=ab—v3av
(DEAERRE) (RiEHEER)
B | EfmiKIERER U +
% | E& B2 24857 14~985
B | BLEkE 350L 75L
A | B LB E 65C 65T
ESRE[M] 904.6 772.2[14.6%]
7z BIEEHIRRIR
T RIEE (BB7R) D T CESHER/IMEZBERIC
BREEE L AT IRRUICE D, BXHEIFYHRTES

HEN14.6%HIE UTZ (3B8K) « CNIEFRRBEDHHE
WD RIEER S DA ZIRR UIEHER CTH Do
A FHERECGONAD/Y IV TR UESES)
V2= 3V TEFEEEH AR 2205 (F
CBNENDELIEDEE T/ENKE D (B3X) .
AERDETELEITNENCDNTIE, EKTDIEE(C
£oh. BERKELDT11%DHIEZKDHDESE
400HAREE (K94h). 10%EE(8~11%) THNIE
300tCAIEE (193h) DETEAMETH S, 100K
1h) DEETIFRIBERDA~11% 18D SINEHRE
Wz e agn ofc.

9 e 100t X 210 EIFHE
: - == 500t E2EEH

B p— — ... 10001 EIFE | 10
= — HERE _
280 B33 O ERGHEES o TRD] &
S . | o
0 45 N L 68.8kWh ~71.0kWh %
R " Ly (A11.0% ~A82%) =
i) . I'. ; E
gm f\in:/‘ .\%}L_ﬂ. 7o) ) -10

65 T T

69.1kWh ~74.3kWh 68.7kWh ~69.1kWh ]
6 (A10.7% ~ A3.9%) (‘A11.l%‘~A1?.7%) . 1 20

0 100 200 300 400 500 600 700 800 900 1000
R HRE

F3H HRHMEHIVHEENE

& 5o

AR CIF. OFBREREDMRET -5 ZES I &
TTfc. @BNED UL IIBEFEZR/IMET ORERY
SAU—YZEFEBRICHR L. —EDHIBRIRMMES51NSD
C 7R UTc. @SRAIIC K ikas Bk (FesIHaE. #ast
) CEREHEHBRET —YICLD . RBEEREZRER L.
0.3%DBEE CHEBNEZHE CETH LR LT,

SEROEMEUT, BSEMHAEROZ2—23 2P
BESEANDT7 I75—=T 1 O0—FDEANEZ SN
%o BIFDHPOERIBEICAIT. FONTCHRZBMNIC

ERL TV,
45 | wm= =



