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Development and Evaluation of Easy-HEMS
for Indication Using Wireless Sensor Networks

KencHr ABE,T Hisasar Sawapa,? TakaHIRO Masur, 2
HirosHI MINENO' and TADANORI MizuNof!

In this paper, it proposes the construction technology of Easy-HEMS (Home
Energy Management System) for Indication that can make the energy con-
sumption of living environmental information and the consumer electronic visi-
ble using Wireless Communication (ZigBee) Sensor Networks. In the technique
of the proposal, the problem etc. of the introduction cost that is the problem
of the HEMS spread can be solved. And, HEMS can be easily constructed in
the home and the office without modifying it to an existing building and an
existing consumer electronic at all. Moreover, in the use of the feature of the
ZigBee communication, the technology that can display and analyze a detailed

breakdown of the amount of electric power an hour is described. We developed
and evaluated proposed prototype Easy-HEMS (smart meter nodes) for Indi-
cation. As the result, we could notice the waste of electricity and share the
energy-saving strategy in our laboratory.
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Fig.1 Overview of Easy-HEMS for indication using wireless sensor networks.
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Fig.2 Overview and kind of smart meter node.
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Fig.3 Screen of Web browser in display interface.
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Fig.4 Layout drawing of smart meter node (Department of Computer Science, Shizuoka
University, No.1 Building 4F).
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Fig.7 Electric energy data of circuit breaker A (Day 2010/03/24).
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Fig.8 Electric energy data of circuit breaker A/B (Day 2010/03/23).

oobooboo BDOoOoOoOoOoOoOoOoOoO0oOO0oO0OO0OO0O0O0O0O0O0000000000000
ocooooooobobooooboOo 20000000 10000000000000000O1
oooboboodoooobz20boooooooooocboooooo0oooobooboOooonooo
o0o000000oooo0o00o00ooooO0O0o00o0oooo0o00o0n ADOOO
gb20000000000000O0CO000O0OCOOODOOOOOOOOOOODOOO
ooo0O0O0o0o00oO000000000000 BOODOOLIOOOOoOOOOOooooOO
o0o40000000000000C0CO0O000O0O0OOCOOOOOOODOOOOO0OO0
gobooooooon

0:0009:59000 1800023590 0000000000000 0000000O0O00OO
0000000000000 b0O00OO08(a)0ODUDULOULOLDOLUOLDUODO BOO
0000 AQDOQOUOOOOUOOOO0OUDO 8(b)OO0OUDOOOUDUO ADOOO

00o0oooooog Vol 52 No. 2 585-595 (Feb. 2011)

000000000000000 1o0WhOOMMOOODOOOOOOOODO 62WOOO
goooboooooboooodooobooooooooooooooooooooonoa
gboooboooodboooodbooobodooooooboooooooboooooooona
gooooooooodoooooboooooboooooboooooboooooooooboo
obooobobocooboooooooooooob9:s900O0O 18:00023:590000000
goooboooooooooobooooobooooooooooocOoOoooobooooOooDoboo
00 1000000000000 295kWh0o0ooooooooooooo 220 /kWh
goooooooooooooooOOoOObOOObOOOO100000e667O0O0O0O0O0100
gobogoobbooooooooobooooooobooooboobooonon

O0000000O0oUOooO0ooOoOos3/2400 17:000000000000O0OOOO
ooo0oooboboO0O0O0OO0O0O0DOODOOODODODOOOODOOO001000000 29.5kWh
goooooooooooooooooooboobooOoboooooooboOooooooOoDboo
goooooooooooboobooooooobooooooooooooooooDoooOoo
gooooooooooooooooooobooobooboooooooooOoooooDoobonoo
gooooooooOO0O 1000000 36kWOoOOOOoooooooOoOODOO0OD0O 100
gooOm200000000000000D000DOO00O0O0DO100000 14590000
gobo1o0o0o0 1who0o0000ooOo0ooooooooobobo0oooDon

3.23 0O0O0O0OO0OO0OO0OOOOOOOOOOOOOODOOOO

0100 2010/3/240000 ADO0OOUO0OOO0OOOOOOOOOOOOOOOOO
000000000000 0000000000 ADODDOOOODOOOOOOO00ODOOO00
gooooboooooooooboooooooooooobooooooboooooooo
gooobooodooooooooooooboooooooooobooooooooobon
O000ACO0OO0O0O0O0OO0OO0O0OOO0O0O0OOO OFFO0O0OOOOOOOOOOOOO
0000000000000 00ooo00 2000000 ONO OFFOOOOOOO
goooboooooodoooooboooooboo0oooooobooobooooooDooo
oooe2wlOOOOODOOOOOOOOOOOOOOOOOO OWOOOODODOOO
ooooooooooooooooboOoooooOoboO00oobO000 14300000000
ocoooooOoODOO0OO0000000000000000000D000000000 14:52
gbooobooooooocoboooobooobooooOoooocOobOOobooOoOobOoOonOOoDn
oo 2g000000bo0o0ooocoobobooobooooooobooooboooooooo
0000000000000000 1102800000000 1e0WOOOOOOOOOO

(© 2011 Information Processing Society of Japan



592 00000000000OO0OO0DOO00OO0O00 HEMSOODOOOO

s00.0

700.0

6000 %

==t ==t

=TI

||||um||"||"||||u| =

2 4 & = 30123432638 20 22

- T
(602

Power consumption[ W]

4 -t
seee (s63

h] Timelh]
2010/3/22(Mon) <Holiday> 2010/3/23(Tues)

Power conaumption| W]

§
8
4

Por

= i

==l

==t
I -TIF S
(5027

- b

R

Power conwmpn‘onlw\

- -‘E;:* ok

‘°"lllllllll IH ”ullll[ e mﬂnﬂmﬂnﬂmﬂt =

2 4 & 5 10 12 14 16 18 20 22 o
Time(h]

Power consumption[W]

2010/3/26(Fir)

==t

it e
16023

A
fr=c

-
o “Hﬂm“[“mﬂ]]m is87)
o AR . &

2010/32/28(Sun) Timelh]l

09 0U0O0 AU 10000000000000DLOOOOO20100 30 22000MmM30 2800001
Fig.9 Electric energy data of one week of circuit breaker A (Day 2010/3/220 28).
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system as the circuit breaker A (Day 2010/3/24).
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smart meter node.
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