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proper devices and experts, whereas for the

Ipl= 2]
X] Q_Q'%HJ- }EH] = -r]?ﬂ' IOT 7 ]t‘,]- distribution parts, there is no main supervision
_?,JZ% j!,]_il }\] }\‘E-]t} LEL%.OJ] ];'H%]_ system and it depends highly on experts although it
A4 i — U

is very difficult to find the proper experts. In this

‘ﬂ. | paper, we consider IoT based remote management
system for district heating distribution to properly
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ABSTRACT AlAE I
The district heating system supports currently 1.3 £ =ollA= ToT 71HE A edwhi} delq=] Adn] 4
million of houses in South Korea, and it is 7 g Az FE5E 33, A" 71AA 717
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Fig. 1. Diagram of simplified secondary side district
heating facilities and sensing points
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Fig. 2. Diagram of IoT based remote management
system for district heating system
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2.1 loT(Internet of Things) Enabler

10T Enabler= 7|AA6] AX]% 7]7]152] =Ad|o]
B A 559 5 9lws A)9lshs Pole) 2|
gt el AAse] gl AE TR Wy
3 bz wple] E4u3 glowz A shge
A ol elstel lelslels AAlE abshle) =
g 7)2 whxle] SHgnE gkl glo] ot
Adn] 5o FEge] FAlEAlell Aol aole] = 4= 9l

F 1. ¥4l IoT Enabler Al%-74
Table 1. Specifications of IoT Enabler
classification details
Micro-controller | TI CC1310 sub Wireless
RF Chip MCU(Cortex-M3)
Internal RAM: 20KB /
erma Flash:128KB
Frequency Sub 1GHz
Data rate 50KB
S
pec Network Star Topology, Multihop,
Mesh Network
RF Power +14bBm
Power Tx: 13mA, Rx. 5.5mA
consumption Standby: 0.6uA
Size 38mm X 25mm

ong EAl AkE FHAss] 218kl 900MHz
] FAFAS AP3drk IoT Enabler®] H=
(board) A543 & 13} 2l
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TEE 9)sle] 23 RTC(Real Time Clock)E ©]4-
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2! 3. IoT Enabler AA1&
Fig. 3. Prototype of a IoT Enabler
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Table 2. Mandatory data set

No. classification unit
primary side heating

1 |TCV(Temperature Control Valve) %
output

2 primary side water heating TCV p
output ’

3 secondary side heating supply e
temperature

4 secondary side heating redemption e
temperature

5 |outdoor temperature T

6 |heating supply setting value (¢

7 secondary side water heating supply e
temperature

3 secondary side water heating C
redemption temperature

9 |water heating supply setting value T

10 |operation state of heating pump operation/stop

1 operation state of water heating operation/stop
pump

2.2 Temporary-EMS
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E 3. Temporary-EMS w&jAlg} 2 A5t
Table 3. Consideration and Specifications of a Temporary-

EMS

classification details
CPU Cortex-A
Clock 800MHz~1GHz

Floating Point

VEFPv3

Memory

1GB DDR3@800Mbps

Spec
Wired Network

100T Ethernet

external Storage

microSD, eMMC

Main Voltage 12V
Size 140mmx 140mm>46.5mm
o LTE 7% &4l 715§ Z=5 /PdEsich
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Fig. 4. Block diagram of a Temporary-EMS

STX Header

Data ‘ CRC16

ETX

(1byte) (8byte) (nbyte) (2byte) (1byte)
Length Group ID Node ID Function Parameter

(2byte) (1byte) (2byte) (1byte) (2byte)
STX | 1reader Time(3byte) DATA | CRC16 | ETX (2byte)
(1byte) Hour [ Min | (nbyte) | @byte) | oA [ oD

3% 5. 10T Enabler®} Temporary-EMS 7} dloJg] sizl4x
Fig. 5. Data packet structure between IoT Enabler and

Temporary-EMS
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Fig. 6. Prototype of a Temporary-EMS

EMS+ 13 69 velglch

23 A" HE

£ =l Alekgt 10T Enabler$} Temporary-
EMSE 283 944 WA= 752] A44E A
3] I8, Al :1]0]51E Local DisplayS 5
3 Algshe z2as Jislksick

2% 78 AR e EEoaseld, ol
3}o] 7NHSE IoT Enabler2} Temporary-EMSE -8
g 1A delldA] Ay 750 S Eal
& 4 qlsick

FOOHH

KETI - X| 9 Lheh B AL 24 MM DAQ,-_‘

3% 7. Temporary-EMS

ERERELES
Fig. 7. Monitoring program of a Temporary-EMS
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