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In recent years, all kinds of devices have been networked, smart homes have been
widely recognized by miniaturization of sensor devices and wirelessization. In addition,
the movement to use ICT technology to deal with energy problems has become more
active, and the expectation for HEMS (Home Energy Management System) which is
energy management technology in the home is increasing. In addition, at the same time,
the development of sensor devices has increased expectations for services that improve
in-house comfort. Research and development of systems to realize these have been done
for a long time, but most of them have realized only a single or first set service. This
is because the purpose of each service is not always compatible and often conflicting.
Therefore, in this research, we aim to realize operation prediction of engine cogeneration
system that simultaneously satisfies energy efficiency and comfort at smart home. What
kind of situations will occur when multiple services are activated Implement optimum
operation of equipment by making predictions by utilizing a simulator at any time. Since
the situation in the house changes not only with the state and physical quantity of the
equipment but also the sense and intention of the living person, we optimize the operation
of equipment by conducting simulation including human behavior.

In this study, we modelled energy use efficiency and thermal environment to predict
appropriate operation of engine cogeneration system. For energy efficiency improvement,
we examined the optimal operation problem of the engine cogeneration system, which was
cited as a measure for promotion as a new energy countermeasure in the Kyoto Protocol.
Generally, household engine cogeneration systems are said to be difficult to forecast energy
demand unlike commercial systems. This is because household energy demand is easily
influenced by residents’ behavior. Residents’ lifestyle patterns are not the same, it is
also a problem that demand changes in a short time of 1 minute or less. Normally, in
domestic cogeneration systems, cogeneration operation time is decided according to the
heat demand of the schedule predicted at the time of operation planning, but energy
demand also differs greatly depending on the days of the week, and when the schedule
is different even on the same day, It will fluctuate and become a problem. In addition,
although the heat outputted by this system can be stored as hot water in the hot water
tank, it can not be used to store electric power, so it is used in the home. If it is not used
in the home, it will be recovered as heat as an electric heater, but because the overall
efficiency will decline, the generated electricity should be consumed in the household. We
modelled each of these problems and conditions against energy.

Next, in comfort modelling in a thermal environment, we modelled PMV (Predicted
Mean Vote: predictive average cool temperature feeling declaration) which is a comfort
index. The comfort in the house is concretely a sound environment, a light environment,
a thermal environment, and the like. In the sound environment, quietness as typified by
noise etc. is an important index, and in the light environment it is necessary to keep



safety while keeping things clearly visible. Safety here is not to cause light hypersensitiv-
ity seizures or the like which show an abnormal reaction with respect to light stimulation
coming into the eye. In addition, the thermal environment consists of various factors such
as heat, cold, indoor air current. Among them, we will focus on the thermal environment
where the influence on the human body is large. The comfort in the thermal environment
is that it is not hot and cold in the house and it does not feel thermal discomfort. Also,
since comfortable feeling varies depending on the person, an acceptable thermal environ-
ment is defined as an environment that can be tolerated by people of 80% or more of the
resident. In addition, in the thermal environment, it varies depending on the difference
in temperature due to the material of the inner wall, as well as various conditions such
as behavior of residents and clothes, age gender. As described above, elements that affect
the temperature regulation of the human body are defined as ”thermal environmental ele-
ments”, among which the activity amount affecting the human body, the clothing amount,
the air temperature, the radiation temperature, and the humidity , Airflow total of six
elements. PMV is a thermal indicator that can quantitatively handle these six elements.

The cogeneration system targeted this time determines the operation time of the co-
generation system by considering only the heat demand rather than the energy efficiency.
However, in order to sufficiently satisfy the comfort, the operation of a thermal device
such as an air conditioner is indispensable, and such a thermal device consumes a lot
of electric power. In such a case, if the cogeneration system is operated for power de-
mand, the overall cost will rise. Therefore, in order to investigate the relationship between
electricity demand and comfort, three levels of £ 0.5, further = 1.0, = 1.5, which are
considered to be comfortable for PMV, which is an index of comfort, were set as target
PMV values. As a result, the difference in the power consumption per day due to the
difference in the target PMV value was clarified. We believe that this will contribute to
collaboration among heterogeneous services with different purposes.
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07:30 08:00 commuting commuting

08:00 17:30 schoolwork schoolwork
17:30 18:00 commuting commuting

18:00 19:30 tv tv

19:30 20:15 meals dinner

20:15 21:15 schoolwork homework

21:15 21:45 personalcare bathing

21:45 22:00 personalcare personal_care
22:00 23:15 schoolwork homework
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00:00 07:00 sleep sleep
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08:15 08:30 commuting commuting

08:30 17:00 schoolwork schoolwork
17:00 17:15 commuting commuting

17:15 18:30 tv tv

18:30 19:30 schoolwork homework

19:30 20:15 meals dinner

20:15 20:45 tv tv

20:45 21:00 personalcare bathing

21:00 21:15 personalcare personal_care
21:15 22:15 schoolwork homework

22:15 23:15 hobby hobby

23:15 00:00 sleep sleep
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£ A-B

57

T8

father
mother
child1
child2

work
volunteer
tv

study
sports
social
sleep
shopping
schoolwork
rest
personalcare
other
moving
medical
meals
housework
hobby
commuting
childcare
caring

4.1: a< ¥ KL ~L1TE) (ACTIN)

£/-A

il

A

B

father
mother
childl
child2

MOVETO

1F
entrancehall
kitchen
livingroom
japanesestyleroom
lavatory
out
2F
spareroom
bedroom
wseternstylerooml
westernstyleroom2

4.2: ax v KL R)VI7E (MOVETO)
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#£-A-8 53§ A El &R Ed B’
father OP({operation) (1F) airconditioner Remote ON/OFF
mother entrancehall RemoteModeHeat
child1 kitchen RemoteModeCool
child2 livingRoom AirflowAuto

japanesestyleroom Swith ON/OFF
lavatory
(2F) cookingheater Swith ON/OFF
spareroom tv Swith ON/OFF
bedroom refregerator Swith ON/OFF
westernstyleroom1 washeranddryer Swith ON/OFF
westernstyleroom2 toiletseat Swtih ON/OFF
claner Swith ON/OFF
ricecooker Swith ON/OFF
ventilationfan Swith ON/OFF

X 4.3: a< Y R LALETE) (OP)

aAv Y RURILVOTEEREE X, ARTEIY I 2L —&XR3 1 v X573y UEERD
ZeThB. BIZIE, ANBZTIVOERE AN IV AT LABARZRAMLTCTT
AVEBETAIL DL, BBRICEEREINTOWA ANOBEE I, YATL40LTT
3 %@ E — NOEIR, MEOREL W8 E24TS. a2V KU LVFEHITEET
57 TR OMMSKIEE FITANTE, av Y RULNLVOGEREREZ M T52 2T, ¥
AT LDREDED T 7Y a N Uizo0 iRl UL THWSs NS, ERIEESIZE
\F BATEI A REHE 2 N D F T EE B & BT

Y — A3 —F 4.5: KB OFN AT &S

2010-10-27 06:30:00 father ACTOUT sleep

2010-10-27 06:30:00 father ACTIN personal_care

2010-10-27 06:32:00 father 0P lavatory light4 Switch ON

2010-10-27 06:32:00 father 0P lavatory light5 Switch ON

2010-10-27 06:32:00 father ACTIN toilet

2010-10-27 06:32:00 father ACTOUT toilet

2010-10-27 06:45:00 father ACTOUT personal_care

2010-10-27 06:45:00 father ACTIN newspaper_magazine

2010-10-27 06:45:00 father OP lavatory light4 Switch OFF

2010-10-27 06:45:00 father OP lavatory lightb Switch OFF

2010-10-27 06:47:00 father OP livingroom light6 Switch ON

2010-10-27 06:47:00 father OP livingroom light7 Switch ON

2010-10-27 06:47:00 father OP livingroom airconditionerl Remote
ON

2010-10-27 06:47:00 father OP livingroom airconditionerl Remote
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36
37

ModeHeat

2010-10-27 06:47:00 father OP livingroom airconditionerl Remote
AirflowAuto

2010-10-27 06:47:00 father OP livingroom airconditionerl Remote
24

2010-10-27 06:50:00 father OP livingroom airconditionerl Remote
ON

2010-10-27 06:50:00 father OP livingroom airconditionerl Remote
ModeHeat

2010-10-27 06:50:00 father OP livingroom airconditionerl Remote
AirflowAuto

2010-10-27 06:50:00 father OP livingroom airconditionerl Remote
24

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
oN

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
ModeHeat

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
AirflowAuto

2010-10-27 06:53:00 father OP livingroom airconditionerl Remote
24

2010-10-27 07:00:00 father ACTOUT newspaper_magazine

2010-10-27 07:00:00 father ACTIN breakfast

2010-10-27 07:00:00 father OP livingroom light6 Switch OFF

2010-10-27 07:00:00 father OP livingroom light7 Switch OFF

2010-10-27 07:00:00 father OP livingroom airconditionerl Switch
OFF

2010-10-27 07:00:00 father MOVETO livingroom

2010-10-27 07:15:00 father ACTOUT breakfast

2010-10-27 07:15:00 father ACTIN commuting

2010-10-27 08:15:00 father ACTOUT commuting

2010-10-27 08:15:00 father ACTIN work

2010-10-27 18:30:00 father ACTOUT work

2010-10-27 18:30:00 father ACTIN commuting

2010-10-27 19:30:00 father ACTOUT commuting

Y —A3—F 4.6: REEIOFFRATE SRS
1/2010-10-27 06:30:00 mother ACTOUT sleep
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2010-10-27
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2010-10-27
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2010-10-27
2010-10-27
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06:

06:
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06:
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07:
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07:
07:
07:
07:
07:
:31
07:
07:
07:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
09:

07

30:
30:

32
32
45
45

15
15

31

32
32
32
15
15
15
15
15

32
32
32

00
00

:00
:00
:00
:00
47 :
00:
00:
00:
00:
:00
:00
17:
30:
30:
30:
:00
:00
:00
:00
:00
:00
:00
:00
:00
:00
17:
17:
30:
30:
30:
30:
:00
:00
:00
00:

00
00
00
00
00

00
00
00
00

00
00
00
00
00
00

00

mother
mother

mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother
mother

ACTIN personal_care
OP bedroom airconditioner3 S

ACTIN toilet

ACTOUT toilet

ACTOUT personal_care

ACTIN cooking

OP kitchen light8 Switch ON
ACTOUT cooking

ACTIN breakfast

OP kitchen 1light8 Switch OFF
MOVETO livingroom

ACTOUT breakfast

ACTIN cooking

OP kitchen 1light8 Switch ON
ACTOUT cooking

ACTIN tv

OP kitchen 1light8 Switch OFF
OP light6 Switch
0P light7 Switch
OP light6 Switch
0P light7 Switch
OP livingroom tvl Switch ON
ACTOUT tv

ACTIN washing

0P
0P
0P

livingroom
livingroom
livingroom

livingroom

livingroom light6 Switch
light7 Switch
livingroom tvl Switch OFF
OP lavatory light4 Switch ON
OP lavatory lightb Switch ON
ACTOUT washing

ACTIN tv

OP lavatory light4 Switch OF
0P lavatory lightb Switch OF
OP livingroom light6 Switch
0P
OP livingroom tvl Switch ON
ACTOUT tv

livingroom

livingroom light7 Switch
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OFF
OFF
ON
ON

OFF
OFF
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F
ON
ON




39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

10

2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
:00:
12:
12:
12:
12:
:02
12:

12

12

00:
00:
00:00
00:00
01:00
01:00
02:00
02:00
30:00
30:00
30:00
30:00
31:00
31:00
32:00
32:00
32:00
32:00
32:00
00
00
00

00
00

mother ACTIN cleaning
0P
0P
0P
0P

op

mother livingroom

mother livingroom
mother livingroom

mother livingroom light6
light7
0P light6
OP livingroom light7
ACTOUT cleaning
ACTIN tv

0P
0P
0P
0P
0P
OP livingroom
ACTIN toilet
ACTOUT toilet
OP livingroom
ACTOUT =tv
ACTIN cooking

OP livingroom

mother livingroom

mother livingroom
mother
mother
mother
mother livingroom light6
light7
light6
light7
light6

light7

mother livingroom

mother livingroom
mother livingroom
mother livingroom
mother
mother
mother
mother tvl Swi
mother
00:
00:
00:00
00:00
:00
:00

mother
mother light6
mother OP livingroom
mother OP livingroom
OP kitchen 1light8 Swi

ACTOUT cooking

mother

15 mother

Switch
Switch
Switch
Switch

Switch
Switch
Switch
Switch
Switch
Switch

tch ON

Switch

tch ON

light6 Switch OFF
light7 Switch OFF
tvl Switch OFF

OFF
OFF
ON
ON

OFF
OFF
OFF
OFF
ON
ON

OFF

light7 Switch OFF
tvl Switch OFF

Y —2Z23— K 4.7 1t 1 OFERATE) SRS

2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27
2010-10-27

07:
07:
07:
07:
07:
07:
07:
07:
07:
07:

00:00 child_1 ACTOUT sleep

00:00 child_1 ACTIN breakfast
00:00 child_1 MOVETO livingroom
15:00 child_1 ACTOUT breakfast
15:00 child_1 ACTIN personal_care
17:00 child_1
17:00 child_1
17:00 child_1
17:00 child_1
30:00 child_1

ACTIN toilet
ACTOUT toilet
ACTOUT personal_care
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OP lavatory light4 Switch ON
OP lavatory lightb Switch ON




11
12
13
14
15
16
17

18

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

2010-10-27 07:30:00 child_1 ACTIN commuting
2010-10-27 07:30:00 child_1 0P lavatory light4 Switch OFF
2010-10-27 07:30:00 child_1 0P lavatory lightb5 Switch OFF
2010-10-27 08:00:00 child_1 ACTOUT commuting
2010-10-27 08:00:00 child_1 ACTIN schoolwork
2010-10-27 17:30:00 child_1 ACTOUT schoolwork
2010-10-27 17:30:00 child_1 ACTIN commuting
2010-10-27 18:00:00 child_1 ACTOUT commuting

Y —A3—F 4.8 7 1 O ATE RS
2010-10-27 07:00:00 child_2 ACTOUT sleep
2010-10-27 07:00:00 child_2 ACTIN breakfast
2010-10-27 07:00:00 child_2 MOVETO livingroom
2010-10-27 07:15:00 child_2 ACTOUT breakfast
2010-10-27 07:15:00 child_2 ACTIN tv
2010-10-27 07:17:00 child_2 0P livingroom light6 Switch ON
2010-10-27 07:17:00 child_2 0P livingroom light7 Switch ON
2010-10-27 07:17:00 child_2 ACT Toilet
2010-10-27 07:17:00 child_2 0P livingroom tvl Switch ON
2010-10-27 07:30:00 child_2 ACTOUT tv
2010-10-27 07:30:00 child_2 ACTIN personal_care
2010-10-27 07:30:00 child_2 0P livingroom light6 Switch OFF
2010-10-27 07:30:00 child_2 OP livingroom light7 Switch OFF
2010-10-27 07:30:00 child_2 0P livingroom tvl Switch OFF
2010-10-27 07:31:00 child_2 0P lavatory light4 Switch OFF
2010-10-27 07:31:00 child_2 0P lavatory light5 Switch OFF
2010-10-27 07:45:00 child_2 ACTOUT personal_care
2010-10-27 07:45:00 child_2 ACTIN tv
2010-10-27 07:46:00 child_2 OP livingroom light6 Switch OFF
2010-10-27 07:46:00 child_2 OP livingroom light7 Switch OFF
2010-10-27 07:47:00 child_2 0P livingroom light6 Switch ON
2010-10-27 07:47:00 child_2 0P livingroom light7 Switch ON
2010-10-27 08:15:00 child_2 ACTOUT tv
2010-10-27 08:15:00 child_2 ACTIN commuting
2010-10-27 08:30:00 child_2 ACTOUT commuting
2010-10-27 08:30:00 child_2 ACTIN schoolwork
2010-10-27 17:00:00 child_2 ACTOUT schoolwork
2010-10-27 17:00:00 child_2 ACTIN commuting
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2912010-10-27 17:15:00 child_2 ACTOUT commuting
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HiZFFo ¥ — & 22 U CTREBNZEEG 2 17 5 A DR b FIRIZBE L TR 5.

5.1 AYU—ERICBITEZITRILF—OFBRFKRM

AP —VE AT 2OD0MHKTEHKZE DY —ECAIZHUTUTOM5.1D L5112, €

TR Tz, £z, Ty A=V x L —Ya vV ATLADE I RILF—DHRN
CHEHE UBEEREE 2 W2 =Y s 2L =Y a VY RAT ADORGEEM (6] # 5% 12—
VIRl —Ya Vv AT LADY AT LMMEREITS T-.
BlE3DIZKHITE, BN Y=z xb—2aryDYATLAMTHY, BATIE
KENIZBI 2 THEE2BNFEEZ e(h), BFEEE2OL) LLTRLTWS., FHEFEI
U TCTIEAMTENC &> TEB L, ABTENXEAPGEMEICEEI NS ZOXD & S 4
REie->Th.
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HRA =l Hzzosy |m————

p(h) EH=E ‘ =
prpeyes BHEFE NS ESY
e(h) T
y(h) -(h .
HR = | 1Ny T yTRA5— i.. o T
HEE
2(h) o(h)
BHAED -\h Y

X 5.1: AY— ¥ ZADOEX

52 IOy IA—IxzxRlL—YaviATFLADETIVE

FES1IOWEMEZ GIZZ Yy A=V —Ya VYV AT ADETFIMMEELTS 2.
MUFRIizZzDX5.2 %17

Bz B35 o(h) BEHAF Y Fh(h=1,2,... H)ZBFsrryra—Yzxl—va
YOHEH ADWERETH B, £ y(h) BNV 2Ty TRA S OHH A AER, 2(h)
AN S DEHDENDEARTH S, oIy ya—yzxb—Ya vy AT
LDOENIH I % ¢(h), WEHEDOENKNEITE p(h), NXv 7T v THRALITLEDRAKENZ
r(h) £ LTW5.
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x(h) . /CIALE-FE O\

AR —s] fHzzooy ,
p(h) ENFE
P :
e(h)
h _ A —
A ﬁ IO TvTRA5— &, REE
é(h)
z(h)

HAES » \_ -/

X 52 a—Y xRl —Ya vy ATFLDETIVY

5.3 d—YxzxlL—Y3rvy 5 A0
ETIVHZTCIZBLTID & S 23R % B/ MZ T 5.

H H H H H

Ci Y w(h)+C Y yh)+Cy Y 2(h)+C5 > alh)+Cy Y Bh)+Cs Y (1-5(h))
)

(h=0) (h=0) (h=0) (h=0) (h=0 (h=0)
(5.1)

BN HAEHZODIANE C, BANBEHNEHZOVDIANE (), I—TYz b —T3
VIUATLE —HEHTADIIKNERIAANE Cy, A=V XL —va VvV AT LE—
LTI ERIA N2 Cy),, 3=V =Y a VvV AT LANEILELTWSHO
RBa AN % Cs 29 5.

ZZTDalh) &i3a—=Vzxb—=yary Y AT ANRBUZKHATY 71208058
BoZeThh, ph)IFa—VYzxb—=ya vV AT ADNEIELZRHAT Y 7120 & 7%
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© 00 N O U W N

DEEDIETHD. £z, 6(h)Fa—Yzxb—Y 3 VY AT LADOEERILZFKT 0-1
BEDZETHS.

54 dA— Izl — 3 VBEDRE

SEOY—CAOHMZMZT AU TOL STV T) XL E2RBET S, BHEOH
MEVBZONDIAT Y a— )V aBXE 10HEEKRTS. TNETNDAT Y a—)LDH
THAPMVEOHIF (3FMH) 2 €D, TNTNICH U TL4ETBRZF—LY Ialb—
REFELETDLILIZLD ETHRARZFHEREEIC S CTIIDBZ N TESL, KATVa—)L
IZHBIT DA PMV EZNZ K U CEMIiBIED — BN S iz molizza—Y = 2 b —
VaVIVATLADEHNETHELEERB.

schedule = make_schedule (10)
pmv = make_pmv (3)
for i=0; i < 10; i++ do
for j=0; j < 3; j++ do
x[i, j].params = home_sim(schedule[i], pmv[j] );
x[i, jl.cost = search_cojeschedule(x[i, j].params, ts, te);
end for
end for
select(x)
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Y a— BT AHEPMVEDEWNMI L) LY I —L0D PMVEIZDOWTRTH
6.1. £EZOBFHLUAEZATY 2 — VIEX 6.1 1257

33



+15

+0.5

00°0
| oeez
00:€2
[ oeiez
| ooz
0£:1z
[ o012
EA
[ 000z
[ og:61
[ ooiet
[ oe:81
[ 0o:s1
LG
00:L1
[ og:91
| 009t
0€isT
[ 0o:sT
| oewwt
00:7T
[ oe:er
| ooeT
ogiet
[ 0o:z1
[ oe:11
[ 0o:Tt
E
[ 000t
D616
LA
E
[ 008
[ og:
[ 00:z
[ o9
[ 009
[ oe:s
[ 0o:s
[ oe:
[ 0w
[oe:e
[ oo:e
[ ogiz
L4
[oet
[ oot
[ og0
[ 000

2.5

15

0.5

BIANd

-0.5

-1.5

RFE [h]

BT B PMV {EDZAL

[F— Ay a—)Vl

6.1

34



B 154658

Bit14

3

G = ik xSk = ey 368 3

AR

S

PRI TN

ka4

nE

Bl

00~ |~ R |

oo

(| O IO ICIO OO S o O

A I r.

OO

N O

=] !

IO NGO o S|

sh i

=7

fhiH

e TN

BR | H4=2F
RGN
FLE i
U1 < 1

™|
-l

S8

HA=y

ot (] WS e
O

TLE

=]

T .

et et Pt 2

I

PAY = bV

=i N

&l

)

YA+ TLE

B

i IO B o — IO [ B RO o [ et [ o O [ oo [ S s e O s feor—to | feof— ol = o [ B kol— IO [B fol— o [afoi— D[ eof—1S 1,
Oojon|

Sle

2

et et a5

B AR

M=

it A

=16

HE2

B HR

FE

shi

S

TLE

0

HE

A=

TLE

fEfE

-

HE

FUE S —

N

HE1

B AR

=1

6.2: NHRATrY 2a—)b




FLINSDGHEIZHITS 1HOBEEENDEVWEZLULTOXKGLIIZEEDSE. ZDLD

21 HDHEEE ﬁi Eﬁvam#10L#5t%2ﬂé#ofwé.:m&ﬁﬁ®%
Ffﬁ{%ﬁﬁ@&ﬁﬁf%%PMVK%@%&i?@#l73/®%ﬁﬁiéﬁﬁﬁ%
WS TH5., £72, 1HOBEEEBEHNIZB T AT 3D HDIEENIEFIZE N,
I7 aAVOEENHEEBHIZRELEboTWS., SHOERETIX 10 H 27 HOME THE
BREAT o720, ZNDEGRXIGIIRDL L ZOEDPIRKELIBRIZILREIZOND.
1 HOHBEE I TIEEPIKE BN, HBEOPMVEIZE Z F TRERENENLD -
2. TNREADPTRBIIELZBOATY AV Z2EEIETWEDL, ERERKMEIHENT
EbIFons., SROVATLATIE, ATYVa—VOFHIZEEFWPTEIIT-TH
53, EARZFOERIZEAMOAZY AVAEHELTWS. ZOXSBESEIZBWT,
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1.5 8109.73
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