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Development of Vending Machine for Electricity Based on
Z-Wave Mesh Network
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ABSTRACT

As the population of camping is increased in campsites and auto camp sites, the electrical equipment can
safely supply electricity to users in a variety of electricity bill policy is required in the campsite. In this paper,
we develop the vending machine for electricity that can control the outdoor electrical outlet from the
management server using the Z-Wave WPAN and android mobile application. The developed vending machine
for electricity consists of the management server, the controller, the outdoor outlet box, and the mobile
application. The management server provides reservation and electricity bill payment to users. The management
server controls the electrical outlet box through the controller to safely supply electricity to users. The controller
that is a relay device between the management server and the switch controls switches based on Z-Wave mesh
network. Outdoor electrical outlet box has 2 meter switches. We receive the relevant authorization to provide

commercial electricity services using the outdoor electrical outlet box in the campsite.

LN E St . ol 4718 dAshn FHE e,
EY 58 FA] A% A1E Ageh ok =

3k A7 A2, AT, A7) AS A 5 Z)

FAlo] Ao’k AlFe] TShEHA T

32 A A7 ZNeA ok, 21
3 e ARAA AR A7), AE, ol

op ol
Y
-

¥ B A7e veaaishielr] Alagh ArEAl-HRA TN (10047646) 08 Ao 2 alE gl
¢ First Author : Jeju National University, Department of Telecommunication Eng., kkb8671@nate.com, &4§3]<]
Corresponding Author : Jeju National University, Department of Telecommunication Eng., lcr02@jejunu.ac.kr, 3|1
* STARKOFF, Co. Ltd., starkoffrepublic@gmail.com, zeros92@gmail.com, wowlsh93 @gmail.com

= E D KICS2016-08-180, Received August 2, 2016; Revised September 8, 2016; Accepted October 19, 2016

1256



=/ Z-Wave ¥4 U EY = 7]uke] A7) ztgr] s

N
N
I\

12Fs2}

otk TRl o] 8} HelsiAl A7)

9o AHgsP] SlalA et e 8

7)o} 2ol A7) Fd Anlse] A=

f

1
e
%

s

>
tlo

[

]
==
3}
Qo

ol dial] ) Au|az QS d 5 glelof
e =3 712 AEAES wAEA] Wi AEAe
oA 275 Tslka ZAE MR Alojsia A
W g & 5 Qs S Alde] s 23R A}
A 2ElF) Zho] AHo g RE 2|2 FEAF 24
712 A7E Beler] f1g BHeg AvlEAlkE st
2] ool = Aolr). A3 Mkl tha)] Alzko
3l A7) ARSI, AR A, R Sl wlek A
7| 8538 AHFo 2 AR 5= ik o] &xlelAl 27]
F FFths ol vk ARl os =AY =4
4] BEE 3h= Mok 7|5o] aEe)h 3t st
WA A 55 FME & = Re] oA
Alarel| = p)Ek 5= Qlis Alswle] osHA = ick
e ANNE Bew she AlEEe] AHgs}
a9l A8 7R OA RS S AR
A 5 9lod ouA] £8& Folu Feld 4= 9l
ol 217] Z4 Aol 1oT 7142 A53hd el o
A, 9474 A, A et g AR, o5k A
o Ao F FHA|Ele] AEA 0 R AXES A3}
I AE gl

71& AL A7 ZAE A= ZAE MR )
W o] Brlsste] A7) ARgEkel] IHAIgle] AR
17 7o A7l eas stk glck o]= <l
I 21715 wol| ARgsh= ARSALR Qs A HH A
F AR A Az} 24 gk A A
JHHs) 5 o] 2 IeE 2 U A
bl ol s A7) 8 2 A7) A viE
7] oled 9] §fF o] ARt w3k A7) 8
7| a1l AMgEERs EAlo] A & 4 9l B =
o| M= 3t 300014 5070¢] 7] FAEE Zhw Q)
ofed Ak} 74 A ol 4] Sigma Design®] Z-Wave 71|
AU ES]Z(WPAN)Y gtz 2ol mnjel ot x}
Fe AP of|eke Fall A71E deka ARSR A
of whe} vlekgt A WAl o ® AP Fgsta A
T Q= A7) A ek sk A
ARFAollA] o] 8AEe] gl A Ao g A
AP E= N A EL] A7) AR Al
Qrl B =Fofx] /gl Z-Wave WPAN
o] Alof7]e} FAIE FHe] vlE] 293 AvtE

= °
k& Zolok gl A7) F4 AA
A AR flsiAE S5 Ade] SAlR e
1 2ptEEOR A7) ARS cl|ofstar ARERt

OB om OOl

U\_
&)
o
il

ol

_l

o
¢

™

{0

5y
Ir

ofh,
o
g 0

o

1.

d
&

> = N
o

e

% oft

Mo oo O rfr Mo dlo dfe
m U

ol B

2 A
9,
4 1z

718

=

vl o gk 4 glvk

II. Z-Wave WPANZ} ZHI2 M2 o|2st &7|
REED| JHet

Z-Wave WPAN} 2ulel <5 o]-83F 217] =t
715 I8 13} o] Alof7]E Sl So] ZAE §e
281A5 Alolshe A=A, delxnisl ZALE e

= o

2291 7F FAFALORE FAFFHA] 29X EE Al
k= Allo17], AREREe] 87 o8 nlE] ~9)E A}
TAA A7NE s SAE 3 so2 A
shte] Alef7|i= ofe] o] ~$)AE Aelsh GFR
7} 2 735 vkaE] Ajol7]E Far o o] Aleir|=
HEZE A 5 ik Alsksle 2] A7)
Fejaue} Ale]7] 7k FAEAIA 28l 0 & TCP/IP
EEFS ARSI Alelz|e} ZAE §Re] ~$)x] 7t
FAEAL Z-Wave NFAVEY TS5 AREg)
kgl A7) 2= F 13 32o] thekglh ol
283 4= ik Al AAR] AloA S-S
AAY, A7|EE, Hd7), 227, AL 55 ol
43 4= olr} w3l olFE TPl FAkskaL avle)
A7IARsAE 14557 Mk wlaA A3k A4A
715 o] gsle] WA g0 7 olgstu MY I
Fozn F8A7] ARl tigk AL iAE 5 ol
th 5E, & SellA A7) Aev], AR] 5 W o}
e} o4 5ol sAH oz A7) 35 5 9k 7]
e} 2pale] Alkstar Fdslis AHA olejolx= A
717} Bk AREEA A71E 35 5 sk

o Y AR

T2 1. Z-Wave WPAN 7]&3} mujel Qg o]g3h #17]
nicd

Fig. 1. Vending machine for electricity using Z-Wave
WPAN technology and mobile application
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Table 2. Major specification of the meter switch

1. A A S8
Table 1. Applications of vending machine for electricity
Appllca Explanation
-tions
We can calculate the individual billing,
. power load and demand by reservation,
Campsites . .
campin prepaid and postpaid to demand control
PIE | 4t more than 1,000 campsites and 20,000
sites.
. We can provide more than 6 million
Electric . s i1
. slow-chargers with the individual billing
vehicle

in the apartment parking surface

Providing farm machinery charge services
Rural in the more than one million rural
households and outdoor work places.

Existing aging marina facilities
replacement has been made in North
Marina America and Europe that has more than
yacht 23,000 sites. Electric Water pedestal of at
least 30% is expected to be replaced by
IoT-based smart devices and systems.

It provides electrical services in

Stop approximately 8,600 stops in Seoul and
street . . . .

nationwide electrical services at about 2.7
lamp

million street lights.
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Item Classification Specification

Frequency bandwidth
RF T £ 9209, 921.7, 923.1MHz
Spec. G.9959) measured range
’ Indoor : 40m, LOS : 150m

Equipment Type On/Off Power Switch

voltage, current 220V, 16A

Power Consumption 0.75W

weight | Board and weight : 56g, stainless steel
material | outlet box outlet box

LGU+ Home IoT CITT

e certification
Certification KESCO  Electrical safety
testing
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Table 3. Major specification of the controller

Item Specification
Micro - Raspberry. Pi Model A/B, 2 B
PC - Banana Pi/Pro
- On/Off Power Switch/Multi Sensor
- IR Sender/Receiver Module
Z-Wave - EgﬁTh: ItSP GPIO port
Controller pu

5V Power connector (standalone)
- Inclusion/exclusion push button
SMA antenna connector
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