® NTTI7uU54-2 KR

FEDBHOEIRIVE—L&
7 STk JOTa A bl 0 | w g pf 5305721 B0

Keyword : ZEH, W&, S&M, AIx/ILX—E%E HEMS, loT, EHRex1U7 7

1. (FUBHIC

20114E 3 HOMH A RERK 2T, ERAMEBIERET
BT HIHEDPZLL T 5,

118 SRl SR BHE 3201 4R B2 IS R E g v — Y A&
EXNRICAEE T o728 2 A, WHAKREX N IIFETE
i - 2 CHEALS BN D3H 72738, 52 IR ISR -
BHAPRBELEEHTEIHS2H00, ZOHEHAIIKTL
(72%—61%), WEMRE (23%—45%), KEIZHT 5
ZEEOFVALHL 17%—29%), AT AV F — Mk
(16%—22%), WA (14%—20%) “FOMEREICE X A%
Erb L)ool

F 72, EITZGEE H20124E 2 F 0 L 7z IR Bk AL 12
BT, HEOMRICHLTCERTLINEZT v — ME
KT3DFTEIRLTH D o72L A, HEEMERETIE,
M FEVERE & 8 T AV F — RN OO O S M 2 720

AT, HEOA ANV F - % BliE)
= R oY A

2. FEDEIRIF—REL
ZEHODOE V) #H AR5

2.1 HIZWX—EELIZIXHEE

HATIE, 198041 fEE D4 T ok b ¥ — il A5l X
1L, 19914F L 19994E D 2 FEIZ 72 0 4 = AV F— ks
YETSNF=RS, ZRSIMEEMREL SRTwz, Lol
HOH ARSI, 20134E12 [QIEA T ok L 3 — 4Lk |
PSSR, 20204F FELARE 1§ ROFEAEEIIB LT,
CORENHBSND LD, BUERTSATY
B RMAE TR F— T, M S L ISR O
FORARA Y, WK STV,

HICKORES L E A2 L, HATIREEIEDE A
ETIHEOHE MRIHIERT 55 LIS L, B
KA T D R TR T 555 L
2% o> TWwWh,

BUAR DAY 72 1) F 35 L 5 — 4 2 de o [ s L
AR LR M1XY, HRGBEICHT T30
F I EAMBE & AT IS v, HARE, i
ELGALBEIANF—IBOLES Lo TWwh,

migwmy—Cmme B H B A
B B
(o11) | 10 14 3 15 1 o
#E Baid
(200835) 23 13 5 11 1 KT
HERR- R 2 DM
o AE
(2010%) 47 10 2 11
TR
(2010%) 50 6 4 10
K1y
(2010%) 53 829
KE
(2009%) 39 17 33 5
! | | ‘ ‘
° 20 40 60 80 100
(GJ/tH)

HE AT 3L X — AR, 2014F
1 #HEHL)ARNIXNF—HREOERLEER

2.2 ZEHICH T 3ENOXEERK

IAVF—EARFEICHE S N2 A Y b - E¥E - TR
V¥ — - "7 A (ZEH:Net Zero Energy House) DB
HESE LT, RIS TIE2020%F F TIZHEEE OB
FBAEZEHE T A RO — Ry 7 ETHIFTW S,
ZoORikE LT, FAIIZEHOMIRAIE S X O K is
b7z, ErEReds, mrkngaiitksy, FEbSFEoH
AL TV D, 20165EED [y b - Er - ZF5))
F— Ny ZATRFE| OFHAIIEHTH Y, [H
AR P Y720 ORI EF25 T (& AR A2
SEALALRRAE B2 1215005 1) Tdh - 720 20174EFE OZEH
HiBhARIL, 75/ GRIRIX 5 - BEWBIEIC X 594
E—f) LhoTwnb,

CITHEBEITNREZ L, WHEsEEG Mo T
B ko 72854, 20164E DA 3R CRIRE h
572, ZEHMEMER G- SHETZ o728 LTH, PHMK
OHIBIZ X WPz T oNEWEEbHLI L TH S
(20164F FE DERIRFEI1IF60% TH - 72) o

% DEE A — B —RWIE LH)E T, ZEHMRE %
#LLTwWiwn/zd, ZEHWIEE T 57201218, Kbt
SN, ERE - REBMEEE, AV F <A Y
A v N ¥ A7 A (HEMS:Home Energy Management
System), ZEHRMEASOBIMEH»IET S,

W E 2B % 20 CZEHHGEEZ LTd, Lidok
BRI ZT oNB TR AL 5720, X —
71— S FRIYICZEH Z BE D12 S WIRBLICH % o

Annual Report No. 28, June 2017, NTT Facilities Research Institute 47



2.3 HIXNX—EEPZEHOHE

WA, b= v a v s E o TWAED, =1
Va2 3RBARREEIC X ) MEAKE LB L
SR D biZE, MR EEFISRBITLOT, IS
AT B0 AT OO 1 AR 50 2 RS FF I 02
AHbE, WHIEARD DRV, TRV TH RO
FbiEE, R, HFHREE AL, b—bYa vy 2%
WHIAZ {, AARDE TR HLE L A4 A=V DD 505,
FEBIIIEG OB I SIS L 72 RABRBE A -
TWh72d, PioT—1¥ay 7 oUErdivn,
AT ANF—EERZEHIE, TRV F—HHE R
KEOHK, PLETEOm 2T TR L, EHRORIRICD
%5

3. BEIxNF—EFEDER

3.1 Kt e REMOER

W & A2 M 8 L LT, UsMEE CIED S %0
UAfB I ZAV P B R & wb i, (R a ko b gk
ERTLDOTH D, JHEE, IR, KIF B, & F7,
BREDHIA O OBIRLZ GF L, SR (FLEE,
R, K, B, & F7%&E) TRLTRD,
CHIZM Y4 S A & whbh, EREFICST 2
[ MR O#EZRY, BEMIZRLZAEEZ
T 2bDOTH 5,

Ui L OCIEE H 12, AV NS WIZEREEEN S,

3.2 #@%

20034F & 0 @EESLAEZEORTY v 2 0T 2RISR S
BEIANSEA S, FAEIE LTF_TORED ML
R ORERRBN T SN0 ZRICE ) FEBOFERIC
W&, BEIEE05E/ h B E (1R TGPl Lo 22K o
AR Z) OBMIRLEN (VWb 524K L S AT A
%) OFRENLEL SN, 22T, BWRATEIIR
&QOTH LRI 48 2 sk (45 3R] 1058
b,

WME R 7 7 v TAT ) B LR TR, Bt
T A LXKV BORINAATZ B BEL THRE
LB ENOZRR AR T LI Lo EHT
HoHN, BLANVF—IZHBT 5720, AT A VF—{
LTIE 1 HRADS TR E 2o TV,

WRIE7 7 v TfFv, HERIEBRIRR TIT ) 45 2 i
R, 7= 7 AR MBREBHD LR Y MBS
P, BOWRDEL WAL L DIRANR & SRl i IR S
LCLEH 720, HE2MBREHRAL TS A= —1
EE ALV,

HARRRIZ 3%, 7 7 v THER T 5 4 3 AL,
FoFrOWRRERR 77 v ERRTIELTE S
O, Zi7RRES TR b, TDODFII—HEET

48 #R NTTI 7Y UF 0 —XEALR— B No.28 2017468

AnoshsZ &b,
WMRICBIFAEIANLT—DIIEL LT, HaSIRS
VAT ADOIMERRNENEE L 12 b,

3.3 BOW#H

B LALEPWET WEER T 57201213, Wik
REODLIEDPWOTEEL 75705, TOWSMEICHRD
WBEG 2 20D0BTHD, OAREM - (ETikE £
K2k Bl —REETIE, BEERICBO58% DB 5
WMH L, WHERIZT3% DB EP SWMAT 5 2 &5
ShTwz? (K2),
BOWrEMERIZ, U (BEESR, W/m?K) THbD
SN, HEMOBOEY T EEIRT, UEHAVIIWITE
Wr A DS I

HATIX, ZEHICW T EUMOIEEDI WL ZD,
1~ 3 (JbiiEd 2 g0 & L7-Hik) oUfEEH#1X
2.33L0F, 5~ 7HIX (BB~ L) Tid4.65
DTFEEDLNT WD, LLAads, ROBOKH
PEREEHAE & IR $ 5 L COMHIEm L Wb O TIER L, 72
ERIEFA Y TIRAEETLIUT, REOIHMX Tt
L7UF, BEST3AILT E D LN TV o
BUEMET I ADOBEINTVLD, RTH T A
(BT A) RLow-EXT AT A (EBF L F) L
S 72WBPEOE WA T AE, HAENTS —fbsh<
&/ BE—FRED, WET S A/Low-EME T T A D
RS R RO % 4 31537,

(BEBBY RETHES) ARBICEY AT D)

K 7% K 3%
EiR 5%\ \ EBiR 1%

N
me = 6%

2 [Ea]mE=id " [Ea]mE=id
15% (%) HLBE 7% — (&)
HiEE 58% 73%
15%

HH AR - EERBEEBROT — £ 2R
M2 BEREE - SEROBOAEALE

T00 e

0 T —o— WEHTAYERER -
Low-EEH L RE

EEHIAERZEICIE
10 Low-E#BHFXbEE

03999 2001 2003 2005 2007 2009 2011 2013 2015
(%)
HE  REFIRE DT — % ETICIER

3 HEFRICHITIBEEHF X/Low-EEEHZ ANDERED
B (REERE)



(W/m-K)
0.03
0.024
002 BN DR O"O'ié """"""""""""""""""""""""
oo | B l ,,,,,,,,,,,,,,,,,,,,,,,, 0009
0 .
RS1T7— FIVILAHR TVTRHZ
4 [HEORIZER
I5L 69% |
KE 67%
B3| 66%
RAY 60%
shE 1 209
=N 15%/0
; ; ; 1 |
0 20 40 60 80 100

(%)

Hit: (BRI EERMERRRRE BEY Y Vi (2016), [KE -EUIR
AEEY v > T¥ES (CKE 2010~2011, EU 2005), [FEIEEY v
YERBERESES (2000), [#E]BARBEFHRET -4 (2011) £
IZfER

5 ZEOHEEROLRE

RTHTADRERBIIZRR LT 256055705, B4n
AR DN ARTET L6055, ZRUNOTIH
HAELTIE, TVIVHR, 20T b H ARk
Thbo ZMDOBIRELRLZ41TRT

BOWBMEROPTREEETLOE, #I7AXY
BLLABMICH D, AROBEMOKNE, IMToLR
FTERTLHEITA VTCORBEOLR T ENS, TILI#S
SHELLEL DA, FAYTIETNIT Y YORMIZEE
EENTn5, FEOBIEEROE KFEZK 5 IRT,

TV I OBYRESRE, MR AN & T % £ #91,000
LB, WMRMIEIBIREY v 2 & 2 WVIZRES v ¥ a8
— K TH B, 72750, KEY v VIZEMIC RS
HUENDH L0, HRTEIANET Y X0 bR
TONENE N, Tz, BNEBIEY Yy YL L, #h4%
TVIFy I ETAHIET VIV Y Y ELHHNRT
Wb,

3.4 KBEREZZAT LA

20164F B O KB 656 T 0 43 UM A% 1E,  10kW oA i
DY A3 /kWhE, 20124 B 0401 /kWh& e LT 9
MTHELTWS, 20720, REEBNIOFREIC K B
HED b, BRHEEICLZBELAHOEREG VAV
BoTwd, B, MEEEI) IHEEBICBVT,
KEEFHE Y A7 L B L LTO A HEETEAS
NBLEHE
HEREROKE IR SRVIE, BERE R L RER—
KD D, RLICHEXA) vy beFAY v FEEHL 72,

x1 EBREZBEER—GEOXAU Y ETXAU Y b

BiRE=R EAR— 1R
BEBEARCMASAS | BEESELL

X | BHEROHESRADS | RAOBESDEL

Y CIE s = <y

V[ ROZTEITERBIEDR or

ALTFANEE BIREIBOBEI DLV

BIR—FH LR, HE@E | V1SRRI IHIRTL,

F | PNhELlhEB ENTH B

X

U | BITRICEY, MRWENE | BIRO—MBERLESNATEEE

K LaZersns EBD B
HEEENPROSN B EREDBRDIBIENHEL L

R AR L U7zt SRVICHEERERBLD D5
A5, W B x Bl (BEHE14%) & %&b,
ZORIE 1 m* 472 ) F200/FRHE (RHEE D 72D 4E %
T23%) THY, S5kWOKEHIEE SRV EZELL
it SERLTMNBEETH S,

3.5 KB#FAL T L

KEEBFIH > AT 21, KBEOBI AV F—%4li-T
HARREEZ DY, MECREICHHTLH0TH S,
KEBFNZ, HHAMOKREVETIV, WKk, ki
i, LR, FEREROICRE SN BHE v,

KB 2 EEFH L 728546 0 400 F —F #1350
~60% &, KBIGHEEO ANV F—FIHRNED10~15%
WP LEV. RETH D) T A VF—of@pE4 (2014
M) 1, X6 DY) RETHE D AV F— 5P RS
EERLHRBEDOBRIANF—THD, INHITKREHEG
452 L THIRTE %,

WBEOER L7 TRK264E (20144F) A[E17Y # 920
Ak, KBEFM Y AT A%, 19804 HIHH
IR —DBEAREZ A TWD, KEEEEO LS
R F16.6% (20094 FEFAE 0 1.5%), KEEFIH 0%
Fe#133.4% ([19.0%) &, KBptssmicMsniznrz:
LrhoTwa,

KIEHFEEI AR TELFORVEN & LT, OXFH
WIHEI AT LERLY, A A VF—DIHNIEHRTE
T RSP END 2, QFREERIT TR B
MY AT ZOED L OMREES BN L, @F v 27—
BRI OYE, BROEIICy v 7 HEHTL WIS

wBE 2.4%\

BEE

- 5EER 24.6%

35.7%

)
0y

HE 28.7%

8.5% H BRI RLEF—FEME

RO T — 8 £ TICMER
6 EETHEI IXILF¥-—ORFEHEE (20145F)

Annual Report No. 28, June 2017, NTT Facilities Research Institute 49



DRFZODEEIPBEINLE I ENBRIToNL, —T,
KGEFH Y AT A Z2EH L2050, 7y RF¥ 4 V&
FZHELTWAEDLH S,

KB & KB EIEEOM = AV F — % #Ek 7 < H§
5720, KEtIEE SRV & KB BER SRV & A
DELVATLAONY A BITHLNLT VS,

3.6 KEBEEYXTL

I7 3 IR L DV HEZIED L HDTHLDIC
L, RBER Y AT A3EHBRICEVRDL D DTH S,
IREEFFI R AE Loz, ORI2HRKIFE THOE
MICA TV BV E, @QIEZYEHOLETLZ PN
7o TH D &, QOB LRGIEFELIZL W
L, HOMEED L, FFCEBEICE->TIE, T2
SN E B IRIROV 2 AP B E 5 2 Tw5 s
—F, REEREIIA =Y v VT A MAEWT=D, BiEo
BRCERE SN DB E0% Ve IRIER ¥ AT AH1%, &k
B BRAEOEETHOTRYIUDDHDOTHY, T
DEMEMIZE VT TREREZFIHTL L, ZALVF
— A MEL % b,

3.7 aA—-vIzzxlL—3>

FEMI—Y 25 Lb—Ya vt LT, =427 7—
ADSD Do A ARTOUN Y HADSLKEZIY HL,
AP OME LILFOGER S LTRET 2 MEHELT,
FEOBIIHAET 2P E - T2 L, Bk
BRBFICHE ) & & T ANVF =2 RRNITEHT L L0T
5o

AT 7 — A Ol 1220094: & K LT, 201641
FRELLZ->TBY, 387 MEB#EATH S, HR
BHEOBBEE LTI, 20204£12140757 7, 20304E1253077
B (oM 1H) L3hTnid,

IA7 7 —AIHBCTHEERET L7025 ED AN
AT, AEBEBAOMEOTANVF=NEHTE L
B, TAVF—FIHRIFEIL8~95% & %2 (KBS E
i & 5 TE L7238 O T 3OV F—FHRIHIZ#40%) o

HHAREBRIFIZZ AT 7 — AR TE L) > 72K
BEEEZ, BUEIREELL = v MEERFS Bk
BREEZWNE LT VBRI EIN, T4 77— LA05RE
PICER L 725ETOHVERICE D b ), S5kWTH
FE4HM 68M) T2l TESL (2720, &
ADOHAEDME I L T 2 A I3 BHRBLERIZ TE V),

PR CEARLBG A SN M2 #E L, %BE
TERLIE ] 2 e 3 2 F R R b RS T b,

3.8 HEMS
HEMSiZ, =72V AY— FREBESHOHIH, =)L
Fo—oRhPEHED [H2 21, Al FL,

50 &g NTTO 7Y U1 — XML R— b No.28 2017468

4 EIR O R EALHI S 21T VAT A TH 5o

BURTIZ F AL 2 O SR S B 2 L 0350,
K, EEikhioItioBE#g Tdh 5ECHONET Lite
TR, B b X —h—DFEERMREENOLTS
NBEEHICT2EHEDHH 5,

Fujisawatr 25 1 F 7NV A< — b &7 > (fE)| g
Ril) Tz, REEREBERTOER— ko 7o Y
=7 ME LT, L000¥FLL LD 2~ — kv ZEEDSEET
Lbh, ZZICHEMSEH#EH I N T2,

— M\ CHEMSHI i T, ®OMHE, B, Kb
WRBRICHT L2ERVPEONLD, HARLKEBIZEL
TITF =7 ORIRIIIT bR W — A0 %\, [l —FKEE
WTORKRZ L OB EREORIFILERIIFIR SN S5,
BURTIZHEMS O ¥ K %1% 1 % A & sk g 2347 £
R & DR ThI S Z & xR,

ELslE»EE L [7) — VBORAM] T,
20304F F Tz 4 ttdr (5,000 fikaF) (CHEMS% ¥ & &
5 HEZITEH LTV,

4. FHEX1V 71

20164F12H S HOHARFEHEIC L L, [ & —%
v MERE L7 iR o BiL A 2 T R0 ¥ 7 GRib & v
57z [ToTH#R) 13005 B E2s 4 WAL TEB D,
HAENOIoTHS b # T B OBERENHER I NIz L O
LD b, L TEXMFA, HE, 75 I Nk ETHR
S NTZIoTHERIC X D BIED L o lz b b b,

WAMCHZT S L, KEOR Y beFx o) 71 &
MRELIZEZATIE, 201312055 1 B2,
F L ERHHES D10 BOREEDT 4V ARG
L, 75)7D A28 N X — UM AR EICRFE SN2
EHE SN T A,

20164F, REIFHEEEB I UBRBE L [ToT*2) 7
A HARTA V] BRIz, WEEZIILD, 1 ¥
— 4 MIOBRDVDLE BGEHT 5T RTOMHE,
TICE B4 /) N=2 3 » 2T 52 —5T, HilfttF
2 ) T AT HREOHERICIY T Z & WA E o
TWwb,

408 =%y PO, PCrHAST— T+ >,
XHICE HERICBATT HI2oNT, FIZEDY 4 VA
DBk e A MEINNCH Do ToTICHL, 74V
AR EIN TR VR L H 5,

ToTHHIGHEZR AT 1V A &S L 75, BRI,
FHAELD DL LAREEPADINDL F —ADHZ T
BT EDTFMEND, 20204E F TIZ 2 THEMDOE /A%
Ao =%y FefERshbsvbh, HeEzEdftF
2 TAPRDLENT WD,

FOEH) BT, TOXF 2 F4ICHTEHAF
TA VB BABL L TnD, BFEELL LURES L,



2016412 [ToTtF 2V 574 # A4 F5 4 »Verl.0] %3
EL, 0TV AT 20%48M, £F2U 5741283 5Y
A7 LZFDOREERLT WD,

5. £&8

LG OB T AN F — &P PE O WA [T 72l
e LT, ENOZaELos)mzHaL7z,

Wk & T, HARTIREEMEO R 2w EEICHEA
L6, WEEELER/MRICHZS 2 ETHEL AV
F— HaAIEK-TE7,

—77, 20134\ A SN BUER T AL F — L),
20204F I IEF e THRBIL S NS, S HIZ20304EF T
WIS R COZEHAE R 2 L S ¢ 2 HEEZ EDTH
D, BT ANVF—LPEEOMZXASH) E LT,

BMEAFEET52L T, BATANF—EN) ThL
HE - FZOMIEBHZ 5N, TUVF—HERPLT b
Y- EEDORY, Foe—bravro)2roR
WHHHN, BESEDOH TS A1) v MIKE W,

BTV — P PE O 720 OB #lAD = — X
X, SHRILICHEELDOLIENEINS,

(BEX#)

1) HAZANF—RHEIET : REHZAVF -2 FT
v 7, 2014

2) H AR - 28 8 i P 2 b &% ¢ http://www.kensankyo.
org/syoene/qanda/mado/a_9.html, 2017.4.3

3) BT e - BEA T AL R L Low-EBE 7T A
T o H#E#, http://www.itakyo.or.jp/upload/ecoglass_
penetration_20160506.pdf, 2016.5.6

4) BHA: P26 E B EEHA, 2015

5) HlITGTF, Wi SEBRE T VRIS BT B IRIER -
L7 3 IR O QBB - DHPUR, 225N
- A TR Em S, No.135, 2008.6

= E SHUE

RH A

TSk — © AR E

FM, A V¥ -5 omyyid, B,
TRV F— B, BRI oS - TR
ilfi % 484

RET 7YV T AR Y v —

Annual Report No. 28, June 2017, NTT Facilities Research Institute 51



Synopsis

Technological Trends toward Balancing Energy Conservation and Comfort in Housing
Fumihito TAKEDA

A look at what the public demands from housing shows that increasing stress is being placed on performance while pricing and costs are
becoming lower priorities than before. Eco housing needs not only to achieve low levels of energy consumption but also to increase comfort.

Japan adopted revised energy-conservation standards in 2013, and all newly built housing will be required to comply with these standards
beginning in 2020. The Ministry of Economy, Trade and Industry has set a policy goal of net zero-energy housing (ZEH) accounting for one-
half of all newly constructed homes by 2020 as a ZEH roadmap, and it is supporting the adoption of high-performance building materials and
fixtures, batteries, and other technologies as outlined below.

Efforts toward improvements in thermal insulation and airtightness are important as energy-conservation initiatives. Windows have a
particularly strong impact on thermal insulation, and the penetration rates of double glazing windows and shading low-E paired-glass windows
in newly constructed housing in Japan are increasing from year to year. At the same time, in Japan more than 80% of window frames, which
have the greatest impact on windows’ thermal insulation performance, are made of aluminum, a material that has a high rate of thermal
conduction. When considering thermal insulation performance, Japan remains behind Europe and North America, where resin or wood sashes
are the mainstream.

With the drop in purchase prices of a feed-in tariff, most consumers install solar power systems in order to reduce their home electricity
consumption. There are two types of solar panels—those installed on rooftops and those integrated with the roof—and each has its own
strengths and weaknesses in terms such as installation costs, external appearances, and maintenance.

While systems for use of solar heat have lower rates of penetration than solar power systems, they do offer high-energy efficiency.

Floor heating systems offer comfort advantages such as resistance to variations in room temperature and the ability to avoid the discomfort
of cold feet. However, their cost benefits are dependent on highly thermal insulated and airtight residences.

Home fuel cells can be used with both thermal and electrical energy and offer high levels of energy efficiency, at 85-95 percent. Their prices
also are decreasing from year to year. Types available at present include models with features for ensuring an uninterrupted power supply
during power failures and those with learning features that determine the timing of operation of power generation to match the hours in which
electricity and heat are consumed.

While most home energy management systems (HEMS) connect mainly to products from the same manufacturer, there is a trend toward
enabling connection with home fixtures and appliances from different makers based on the ECONET Lite communication standard.

As innovations advance through use of Internet of things (IoT) technology, there are increasing needs for efforts to ensure information

security as well.
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