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Total-Utility-Demand Prediction System (TUD-PS)
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(4)

(B)
# of dwellings; 100
ave # of family members; 3.5
16 s.d. of family members; 1.16
14 |
12 ¢
10
8
6
4
2 L
0 | | | | | | | | | |

12345678 91011121314
Family type

4 3 BAEFT~DOFRIES A T DOEIT (M) &S HZ A 7D 5347 (B)

Westside  Central Eastside
10thf 8 2 3 141314 2 5 58
9h |8 11 7 11 7 6 4 8 15 8
8thl7 3 3 121211 4 12 4 8
7thl7 1213 1 3 11 2 1513 7 )
6th|7 7 6 107 4 7 3 4 7| &
5th |17 4 4 51013 5 5 3 7 >
4th |1 6 2 3 3 10 4 1010 7 o
3rd|6 6 1 3 6 104 1 5 6| W
2nd|4 1 5 5 5106 1 10 1
1st|14 4 6 4 6 6 6 1 1 6
floor
F1 MELEZ UOFEELAT
Family | Number Members
type # of
family
member
1 3 Working male,
Housewife, Child#1
2 3 Housewife, Child#1,
Child#2
3 3 Working male,
Housewife, Child#2
4 4 Working male,
Housewife, Child#1,
Child#1
5 3 Working male, Working
female, Child#1
6 4 Working male,
Housewife, Child#1,
Child#2
7 5 Working male,
Housewife, Child#1,
Child#1, Child#1
8 6 Working male,
Housewife, Child#1,
Child#1, Child#1, Senior
female
9 2 Working male, Working
female
10 2 Senior  male,  Senior
female
11 3 Working male, Working
female, Child#3
12 3 Working male,
Housewife, Child#3
13 1 Working male
14 1 Working female

Child#1: age of elementary school, Child#2: age of
secondary school, Child#3: age of high school.

IR NBOFES A TR s D K oI
LoD BEARMIZIZZ v # L8 LTz (K 3),
R OHAT Y72 0 FEIE 3.5 ATH
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TR REL RDDIT, FERERATD
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F O EMN100EFTH TN THEHRE A
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T 52 & TRAT~ Y RBMERILT 2%)
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STHHEFILICAXBRRDEFEA TV a
—APNEENTNDLEEZELLHBETS

F2 ERERED, W, WK, HKET, BB, RER, mEED, BEEN
T~ N X UMERE S COP, ¥ 55 COP O 15 4R PHfi & FEHE(RZE. 15 4FH]
THHERENNE TREERARIEICRLOMRL LD L X OV =EIR.

Annual summation/ave Base 2-Dwelling LessCapa Const

Electric Demand 49391254 5446 +293 3907+ 114 7095+ 135
[kWh/dwelling]

Hot-water Demand 14261+ 51 13898 +259 14261+ 51 17469+ 175

[MJ/dwelling]

City-water Demand 236+0.8 230+3.7 236+0.8 344+2.4
[m’/dwelling]

Average COP 1.22+0.05 1.05+0.05 3.08+0.09 0.89+0.05

for Heating

Average COP 2.20+0.12 2.42+0.11 3.91+0.14 1.27+0.12

for Cooling

Stand-by Electric Load | 174442 1546+2 1744 +2 17403
[kWh/dwelling]

Lighting Load 87+0.2 99+0.5 87+0.2 97+0.2
[kWh/dwelling]

Electric Household 1363+7 1719£13 1363+7 2481+7
Appliance Load
[kWh/dwelling]

HVAC Load Cooling 18341 171+£47 109 £ 25 882+ 86
[kWh/dwelling]

HVAC Load heating 1562 +250 1912287 603+108 1896+ 157
[kWh/dwelling]

Probability of failing to | 2*10° 0 3.7%107 0

set room air temp. due | (3) (59)

to less capacity (total

events during 15 years)

Average room air temp. | 26.6 - 271 -

when failing to set

temp. [°C]

Urban Study Vol.64 June 2017



TENEBETHD I DD,
4-3 BIERIRAT XNV EF—XEE L TO
T avigRKiehoa s My
AHiTIX TUD-PS ZH L C, =7 2
KeEx a7 MET L7200 T, EhHT
REBRBETINF=IRMGEONDL L%
N I
INETOZT a UFEHRE, Tbb
3 VA XD T 3 OHELTmENRGE
DEFLLEE 72D XY A RBIRT 5 &
DFETIE2 <, A T1HA ZPNSVE
BOTT ariE@RET D (BLT, LessCapa
Case) CAHEMFERT v~ RRE D 72D %

#BlCTH %, 3% 2 I3 Base Case, 2-Dwelling Case,

LessCapa Case, Const Case D{EAHEHE) L 7=
(2-Dwelling Case I% 2 (£ )7 DL)) T~
REEDBRREZ FRE (b L URFEE) L
TR T % EMER AT 15 FER DX 5
XEERT D (EFOIXL2ETIERY),
Fo. RPF2EIT. mERIAR TEIR
RENEE R DMFEA R RO 15 R DME]
L oTOERMR, TOLEOFH=ER
TH D (T BT 100 FEF O T 15 4-fH]
TENBERL, 20& & ENTEITENER
EREL L TWErE2 BT 5),
LessCapa Case Tld, COP 75 Base Case L
DIEBIZEm L 2D DT, BIREENT~
R, FREERENT v FHREL
JEifiS D, ZORRIET, =7 2 AR O
PgER COP % LiJ D Z LIZH LT, BT,
R IR DFERR SR STV DRI 2 2
BT DT T, MEBEDE = RLX—h RN
W cE 2 LammeLTnD, 1 77
KEEXTT5Z LT, Zim. BEAR LR
S THEPNDR L 78 5 ATREMEIT 1 #7 23
DM, ENTS 15 4EMAE T T, REEE

Urban Study Vol.64 June 2017

45

725 A R MIFERNZIEE 4 59 [5], R
(2L THEN 15 FFFIRTH D | 2mE RIS
%4 BRI 3.7x10-° EIEF IS/ E W,
Mo REEROFEHEIRITEVEWD
271CTH Y . HEERENS S BN
B ORREN D b RE RRBEICIE R 5728
Welbhg, Lb., KBt LE 15 0
HEROT, BERBERE & xo il
HERBLTIT S o & mEE 2 BRI E(L LT
WD FTRRREIT A E R L, IR T
FENREOE IR U oW e Diabd
V155, K alb— 3T, [Mho
r—AbBRERICERIRRERDA N b
X1 ELA Uo7 id, ZhbaiaelFlkk,
B < E CHEmMAE 15 O CERITRED
20CIZEEHR D Z LB E > TND T T,
B (R 38 PRI 22 TR L 1R 721 < SBINEBR IR D
BELTIEELAZWEALEEND Z
CICHEBETAMNERD D (EEE, filksh
TWAT7 aryoOEEE— R, bk
Y FRCEESRIRICEET 5 L O ICIHEE
J1. 2 % EE T Ui KA G &
FTHNRTTNE— FEORENR D D), 2B,
T Tl M EE OER A Y
2= DIELOE RN, S BICHERE
FEATAT 2 DRERVEN B EL R S TUD-PS (2
L CREHHiATRE L 72 o 72 Z & &S L THRL,
4-4 SEARK T U AT AR AR O RELR
AL D

T E TOMm THRUE LT & 7o AEHER 72
AR NN LI HBIC E AR 2 L3
EOMEBTH LS, DFElnbtz oAy
MRk A E L CEL RO XL 9 72 100 7 (LU,
Aged & Single Case) & Base Case & % [hig
LTHD, TbbH, 8o NG IT/NHAE
MOIRDFEES AT 5D 10 7, B AT -




] O Base

c essCapa A

g 6000 B ékgedc& pSingle ( )

) || ®Type5 & 11

o] .6.) Type 10

o £ 5000 i%ﬁ?ﬁiﬁzjjéﬂ
o f

[0} [ |
S 5 4000 | G

8 2 [ *
° £ 3000 t+ «

o = Lo XN (Sumof Base)*1.8/35_ _ _ |
£ 2000

< 04 0.6 0.8

Max total electric demand
[KWh/(15min dwelling)]

C
e 200 ©
g 180 U
8 'gi 160 j O Base '
8)% 140 B é;zsézc&aps?ngle
% 5 120 B ‘Typ:5&11
85100 O e,
< 2 80 | (Sumof Base)'1.8/3.5 X Type 15
3 -
= 60 X
< 40 LX-

01 02 03 04

Max cooling demand
[MJ/(15min dwelling)]

Annual hot-water demand

Annual heating demanc

O Base
A LessCapa
O Aged & Single

(B)
14000 @ puLebA

B X Type 13 & 14

12000 | XType 15

10000 r

[MJ/dwelling]

8000

X
4 6 8 10 12

Max hot-water demand
[MJ/(15min dwelling)]

(D)

6000

1500 L]

O Base

A LessCapa

O Aged & Single

® Type 5 & 11
Type 10

X Type 13 & 14

X Type 15

1000

X

(Sum of Base)*1.8/3.5

[MJ/dwelling]

A
0.3 04 05 06 07 08

Max heating demand
[MJ/(15min dwelling)]

500

10 HRT~y REERET~ L REDBIZ% Base Case, LessCapa Case, Aged &
Single Case THHEE L7-#5 5. Aged & Single Case IZDOWTIIFEX A I L VE

\Z 4 DOV T T T AITHE L TR,
D) EREET~ > R.

MAEBINT~ VR,
BCEREIN S IR KRS A 711 D10,
ElE B LD IR DFEES AT 10 13 30
PO NBHRY OFEES A 7137320 7,
O N DFERZ A 7145320 7, 1
DN WD N - e b 72 D F RS A
TS5 10 7, Z OEBROFEEIHHF A
BiE 1.8 AL FREERAIT 075 A TH D,

X 10 1L A RKT v REFERET <
& DOEAf%% Base Case & Aged & Single
Case CHIZL7=H D TH D, Aged & Single
Case [IZDOWTIE, HIEZ A 75 & 11, FiE
AT N0, FHEXAT 13 & 14, FlExA
TINS5 DAY T 7 F RT3 TF T2 T T,

WiEHT <> K.

46

® 7T~ K, (0
RT~ v REERAET v FEOBFRS
AL TWD, £, g e LT,
LessCapa Case DXL P RLTH S,
Base Case & ALYEICHD 0 b, =7 a3 VA E
177 T8 RDT~ RaD
WM, A a5 2 &
CE DT~ RDRERMRER T DT
—BIOBRRHID R LTS Z &5,
X OMHTERAT < > Rz >0 T
Base Case Db % 1.8/ 3.5 {5 L7 fEA 7R
T, DEV., Wb Aged & Single Case
DEFEAT > PR, bRV EiZhD
DT, EHAAK L L TORT v RidiE-

Urban Study Vol.64 June 2017



TWDM, THUTEER DA -T2
MHTHY, —ANH7=0  (per capita) DJi
WAL L LTREAMA TS Z L 2R L
TV, FAKICHRRT <> FIZonTh
Base Case DX HD 1.8/ 355 L72T A >~
T D05, WIS XD O£ &V B
WZEMICH D, DF 0, EHEEDORKRT

vV RTRLTE NG BT S &

Aged & Single Case DI KT ~ > Ridfifi
$ Base Case DZNL D KEL 2> TWND
T LD, ZHUTEF O ZERMED - T\
v — 7 MBUINAHZEDR D72 < 2 D EFRT
Wi A FH B H D G o 2 20 RS Wi RE ok
BRLBRBHIMBETH D, B, Wbk KT~
> RCl%, Aged & Single Case D~ 11 Base
Case DZN LV KREL o TS (RJEE
RS TODICH AR, KT~ FA
RELILoT0D), ZHUT, 40 FdHDHH
R (FEZA 724 7 Eouiet
FONHE) OREEPREIRERERIC—
FICRBZ[HE S Z Lnbks, BEILH—
N T ORRHE R AR 200 6 |
R OKEE NI - 7o & THAE
DOLRITNEIRIEOT v RRFERI D
FIREMEDN B B (Wi & — O Z B R,
FZEOEFIEE S BEHETHEAL TS
EHDH T ENHRD) Mo RN O
RN — L UREHE DEH Y — D%
FRMENKRDOND Z ENEDEERRT v
REML EFDZ EICBn5, LLEEEL
ek o, FBEHROMEMRERD, KK
BLOBRT < FOREC RIE T R8I
R&EL, ZOFPRNCIIEFEA 7Y 2— LD
FFHOIX LS E ZIEL < FHliT 2 LB A
D

Urban Study Vol.64 June 2017

47

5. FERETIHIBADFIT EATTREN
DIRF

AWFFETIX, SUMRFHEEF ¥ /AN
(L2 1 R B ISRV T, Ui
ThHRZES ¥ L2 L FEEOBE R
Lxu—H MR TRy NU—24kL, Bl
TE. A% ¥ o SAR—FERRZE L T D
SR ) % Airae A PR e S s B R
T, F v VX 2ARNOERERE %2 & HIIZK
Pt E S AT &, MEREL AT LR E
DEFAET R =T AT K% FEMIICEA
IO RRICFITE AT 5 ATREME 2 Wit
LI DGR 2R~ T 52 LA HIY L
L7z, ZHUTHUBEA~D I A N7 ¢ v b
DHIRHT | RFF ¥ /S ASDOF T KGR
fif DFAD, [RIFT 2 SEERF O BEHERE % & L
TIHERT A0 F~2y R4 75 DHESNE
{EOBENOHEETH Y, KETHIITA D
R M A~OEHFHE L b2 =—27 27
ATT7ThHD (¥11),

ZhE AR ET S, RLAR— F TR
LIEERAMBERLZEM T2 L The
baINdE—7 7y MIREEEICHR
THZENNETHD, EEE K58 %
(A DFERITHEIL T 572 5 &4 100 (7
DEFIZL 27T T, HxDEEED RS
U a— NV DEEREREFRHEDIE S D XD
X6 snsBnT~r FE—27 %K
W 1/2 (2 F THIT 5 Z & Bk, 23,
100 JF UL EOERE & 1T uEZ L L)
ERELNDN, Z ORFEE AL X Y 5
IHICRbZ TN THD, FloTx
X, KimBET S FIT ¥ A7 LTI,
JEBEEROFTFERILE ~ 100 7 OEFET
HoTH ot —7HIEEEN Y TE S



Power, meter

KX 2R BHNS—ESE

vy, o, / VA
RV <

OB EXBEREER
AT —o TEREEL— K
RAL: REFICER - ARZEE
FALTHBI RGN KEF
BEAVIZRAREUE - FO—
U ARMERR L THEE

KRFOHhis
D‘ME
co2xEviay
HE~DF S

11 BRI & 5 REFEF ¥ /8 A L EIAEER I E O —Ivx Yy BT — 2740

£ 5 FIT v A7 KB ADOHEE

TLERRLTWD, Thb{EERE TH
FIRERID IR 5 RFF v /X2 & —{KMk
L CRET IR TR S 3R A T
TE20 b, Frf. FEXETL2AY v b
Nz, EipaA AUy AR TE
D259,
FTHEFICLS>TOFTEADA BT
4 7FaANAT v THY, BAOMGE
IZEo>TOA BT 4 TIXEEERTE ¥
> 7R S AV IRBEAL AT A B oD IR
ND, ZOEIREFND FIT VAT L
T, B X0V TOEWVWRY £EE
AR TR T OIER 7o (LA A2 A3
DIAEN TN D, EFIT, BLFDFIT &
T LADOEKRTIE, ARLO B/, Frlo, Ee
K& L CTOYEE T AHIRO B BI3E LS
WD TIERDNEEHR L TWD, 8RR 5
KGHFEEICLA, BAOEEICLA, B

48

TRV F—IZ K HHEBITITRRBRMITKD
RHEEVEDBET D20, BHERD KD
EfE MR ER A B R T T L
LTHLTWS (IFEACEERENRE
72N) FEER T, KIIHEER &Gk R
BREMEE B2 (LTI REHELT
VAT LTHD) Ny Ty TERE B
TOMERSH D, 2O LiE, BROIEBE
A2 DG R L THH o=
A NAY Y FBEEARE L TERSND
MIELOHTELVDOTHDL, ZDXH7%
FF R T OGN 2 IR T X 22V ATRENE
. BAEO LD REREEICH - TIEE
BRHRICIR B0 E BIR D220,
TIEHEROF EIXEBETE 220DEAH D
;2

EFILFREMER 22N S 1X B 2R (AL
ZDOHEIIE, BRoORHE T2 haro

Urban Study Vol.64 June 2017



Let's buy solar power
produced in Malaysia! .

Real suppiy through
Japanese grid system

Guarantee

9999
Swapping the S50
value of CO,

Virtual exhaustion
transmission
% International

Q7

Power meter Feed-in Tariff
System

Providing Nega-Watt incentive
to realize Smart-life in Malaysia

PR T lﬁ?“mo

Supplying to -1 1 .

r
local demand - == 1 1 T | @) O
=y EHF 4. EEn Change ()

s J U o :@'
PV panels Japanese power company installed 2

12 2 [ER FIT 3 25 O &
CDM R JI IZfRF &N HEHEO= I v K Ty ML ERAREE Y WAL
AV MR DHEHHEIROm Y A E L5 7 S TIRATRE L 72 @ RIFR AR 1 & 2 HEBK 2 [k
LYy b2 OMSI B RS D B THZENTED, WFOERNTHLE
bo, EHENEZ DT FOMEEX FIT ¥ A7 AT, BETHRRVTREAD
121073, ZHUE, AR TRET L 72 Hilliy EHRA (N ZEH L ZEALEA
Du—HNFy N =7k B FIT & K T AL VAL EOBEANETIND Z LI
SHRR L, 2 ERFC, ROREMER AR EENMEE bziy) 2R S
& FA AR L X —E A L L SR BThHDHEBEZD,
WCARE VRS, OB RBART v
Y ANEONE FIRTE~L—v T E LT 6. ®E
W5) & ORTEERRIZR FIT A7 Lk
COP3 EOCDMRII LT/ LYy hL
TEOMMABERZBERT 5, ZHD3AHE
ERAUE, BAROES L HTTHTEEICH
TREAEKY | BB otk A 7
TR, PEEB R, RATEHZIEET 2
LB, BAVAT AL VHIB I
LA BREHAY 5y 2 B ROHIE R L LTo L

BEEAIE A, Y 2 — L OEFHOIES
DEMORIZK HEH), SFRK[R O
EROHICBE L Ca—T 1 VT 4T~
R % P HIFEAL 3 2 Mk A Total Utility
Demand Prediction System (TUD-PS)
AR RKD T A T AZANEEZE LT
=N - T FOTRFEL LTI A

Urban Study Vol.64 June 2017 49



A<A XL, TNERBELHEX, FEC
BT 2 LT, FIRMERRCME RO
BT RNVF—MRPERT D2 Na—T
U VT 4T~ RICWNR b A 87 R
fHEF 2020 TG Lie, —EoME
FBRIZ L0 GO m A A LU FIZHIZET 5,

(1) M, HXEEORRT v N
1E UL PRI 2 720121k, (7 CF A
RCH> THRRDEIEA TV 2 — Ve
FNTWLRELBET 5 Z ENLETH
D, TOMHAIRL LT, BlxaE, P4
FEIC X 280 E KT ~ o R OARHEZD
REEROICHETZ Z L IZIRETH D,

(2) 100 FRREOEMICE->TH, Lk
FORKRT v ROEBRIRITRE <, FF
A Ry MEDIE L DX BAKMIT K E N
W7~ RTE LW,

(3) =7 aroV A RXE/NIDICT 5
LISk BEREN T~ FEMIC L 2E
THRNRITE DO TRE,

(4) Drmbnil, B H AN
X O OIS ERT D LITK
D7~ NRHE~OEEITRE <, FRIT,
KRR T ~ v ORI R2 D550
WD, FEHROBEEEANBDSB-oT2E L
Th, HHEHERIC L > UIRER KT ~ v
RIZE L BT 5 RetEnd 5,

LLEomREZRE 2, REARERTICK
TR X LN E EIMEER R S A r— T v
T NU—74b3 52 L CTFRITHEAT 5
FICHL TwE LTz, mx . 100 (EF Ok
ERBHEZOERIT T, TOE—I T~
Y RIEFERLI2 ICTHIRTE 2700, Zhd
Jok . RBUEEBRIR 2 08 3 5 72010k
B LTNDREF v AT {EZE

THAY y bz BT 4

50

TIERE TRtz 9 %, (HL, Hulk,
[E 720 TP U2 Bl D FIT & 2 7 A T,
[E R DB AT AP AR E T D08 &
D HHBZERIIIIRA DR D D AR f&iB T
X, TS5 oo E L TR E
[E & o 2 [EM FIT > A7 A0S &R~ LTz,

ZE3LHR

1) Tanimoto, J., Hagishima, A., Sagara,H.;
Validation of Methodology for Utility
Actual

Demand Prediction Considering

Variations in Inhabitant  Behavior
Schedules, Journal of Building Performance
Simulation 1 (1), pp.1-12, 2008.

BAME, MEME, HKBE, KNS, fHEZ,
LA =R AR —FEICHW D EEAR TV
2 —/VIZPETDHIIE 5 b H ADEOFEREK
BT — X LTPRIfEAKT v~ N LD, 255R

= X\
N AE T2 CHE L 113, pp. 35-38,

2)

2006.
B, MBI, S, =X —5f
WD AEEAr Y a2 — VBT D7
WA T —Z ORRGE, 225K - g L
FMSCEE 110, pp. 35-41, 2006.

BAH, FEME, RBE, fimEE, S
WS, A F—FHRICHV L EFEA TV 2
—VICBT DMME BB T A EEICRT
LAa1, B IRRERERSFHT — & & D,

Ze AR A TS S0 127, pp. 19-24

3) =i
%
e

4
A
I~

4)

2007.

BAHE, MHEME, HKEHE SWERE, =L
F—FHREICHWDEEA S ¥ 2 — /BT 2
WFSE 55 6 HR— K- GHE A~ b PRIESRS
CHP-HBRT VS — FNRET 2 LDk

5)

Urban Study Vol.64 June 2017



W, ZESTRFN - AR LR U 123,
pp. 33-37, 2007.

6) MR, MHEEE WA=, RR)IMHF,
BES  EEOTT a U BERICBIT 51
BT XX —FHE ORI BT D 2
D2 7 3 DERF AR LT L
—IZBAT D, A AR RS RS AT
FERELE D-2, pp. 1107-1108, 2006.

) R M JLRET A X ARGRT 4, AR
Fut2s, 2000.

8) ZEKEMAN-fE TR ERMESEAEED
BN e s m B o/ NERS  EAEE
DREAMY I 21— a3 VDD OFRETT

Jb, 2003.

Urban Study Vol.64 June 2017

51



