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Project name : System for Measuring and Storing Voltage and Temperature

Data for Network Equipment Cabinets

Student Name : Miss Sakunrat Rongkatok 5903000003
Advisor : Mr. Kwanchai Kungcharoen
Degree : Bachelor of Engineering
Major : Computer Engineering
Faculty : : Engineering
Semester / Academic year : 3/2017
Abstract

Thai Castor Oil Co., Ltd. 1s a company that imports castor beans to extract oil for sales
and export. In their business operations, documentation was made via the computer system and
contact with customers via the internct. From the operation of the Information Technology
Department, it was found that some devices inside the network equipment cabinet in the factory
were damaged by unknown reasons. Initially, it was possible that there were two causes, electric
voltage and temperature in the cabinet. The department was assigned to create tools that can
measure and store data of clectric voltage and temperature in cabinet, and bring the data to
analyze the equipment damage causes in the cabinet.

From the above problems, the owners has created a “System for Measuring and Storing
Voltage and Temperature Data for Network Equipment Cabinets”. The control unit uses a
Arduino nano microcontroller connected to the single phase voltage sensor and temperature
sensor with the results displayed on the LCD and uses Internet Shield to connect to the internet
for send data to the application on the smartphone to view the real time results.

The results of project showed the system can measure temperature and voltage together
with sending information to the ToT Cloud, which can view the real time results via the LCD
monitor or through the application "Blynk" on the smartphone. Users can also browse historical
data on IoT Cloud from service providers “ThingSpeak”. Therefore the department can bring the
information obtained to analyze the equipment damage causes in the cabinet.

Keywords: system for measuring and storing data / temperature / voltage / arduino nano / internet

shield
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UNA 2

MINUMURNMSHAZITTUNSTUTRL IV

2.1 Arduino namo 3.0

GND _RXD
Microcontroller . : RST |TXD
(ATMEGA328P) - Digital Fins l ' l __.Sm f:..ﬁftal
e ¢ Q 566?66 @e=in 2)
Dn:ro ps n? D6 4 D3 2@ %TRXBTi _
Mini-B \ N S i€3 TX LED(White)
o —§¢ 1= & e . S RX LED(Red)
i ot I R Power(Blue)
Analog L ) — PI?{T3 LED
Reference [k 5 _ ﬁz f:3 A4 AS AG BV ; tr,}t\.l‘ (Yeliow)
Digital Pin 13 - e- ‘_i‘ PeeeDeson &b
\‘\
3.3V Qutput T
4 Analeg Input Pins 5V | GND‘ RESET Button
RST Vin {150gf)

gﬂ‘ﬁ 2.1 Arduino nano 3.0

5 o d o e o & 1
Arduino Sluviddn Insiind MiiluluTasneuInsaaeiuiui Open Source 918

1 @ A =1 1 1 L]
AoMSANKIMAZRAUT 111999 INTNTINGUNTUY Internet B8NS At 1901w C++ Tu

o
o a oW o "
msWouTsunsy aunsofanireani’ 16 Tasasasing USB port

Arduino nano 3.01%%W CH340G umu FT232 J9u19 1.8 x 4.8 I5UAWAT 19 CPU

ATMEGA328 iviilounju UNO uAlis112u Tnput/Output Hoeniuns1zaeenis1vi

2 g s . Hana
VUIAARN UBYALBIA Arduino Nano 3.0 UAIU



A137197 2.1 310821999 Arduino nano 3.0

Microcontroller Atmel ATmega328
Operating Voltage(logic level) 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 620V

Digital I/O Pins

14 (of which 6 provide PWM output)

Analog Input Pins

8

DC Current per I/O Pin

40 mA

Flash Memory 32 KB (ATmega328) of which 2 KB used by bootloader
SRAM ) g 2 KB(ATmega328)
EEPROM 1 KB (ATmega328)
Clock Speed 16 MHz
Dimensicnsd 4.8" x 1.80"
2.2 DHT22

151 o & o o oW = & . .
gUlnTalerRI A IMIUIARUNANILATANUINANNINS (Temperature & Relative

= o 4 " & ]
Humidity Sensor) 14%% DHT22 Output ifluainen Tasldmaisuneviiadulumsds

) ¥ W L= = a i .
doyanuny lulasnoalnaned Futhwuuineynsuaedfanig (Serial Data, Bi-

Directional)

DHT22 Pinout
Pin T: VCC [3V to 5.5V)
Pin 2: Data
Pin 3: Not Connected
Pin 4: Ground

31/ 2.2 DHT 22




¥ doyaunniin
o IdusesuMiave1dlueaa 33V 1 6v DO
®  Jagunpll 1A 1Ue3: 40 to 80 °C (0.5 °C accuracy)
o  Samrmauduine 18T 0 - 100 RH% (2 - 5% accuracy)
®  9a3INIINGIA: 0.5Hz
®  ABUIUANBSILLY 491 (0.1 /2.54mm spacing)
- Pinl1=VCC
= Pin 2 = SDA (Serial data, bidirectional)
- Pin 3 =N.C. (Not Connect)
- Pin4=GND

2.3 Single Phase Voltage Sensor (ZMPT101B)

317 2.3 Single Phase Voltage Sensor (ZMPT101B)

9 Tugauiuaad Sausadu Ithnszuaadu AC gegah 250vac Tasdaanui

sanvin lugailludygiseuifen mwisaiilddediduer Abc ves
e = @ o =

lulnsneuTnaneinld Vet +5v Favsvenedayae ansadfuvuianeundyaues

drynnas Output 18 wnAslSuddumuliuanuTuge



6] = -
VOUALBUNALA
@ Supply Voltage : 5VDC
® Signal output : Analog

® Dimensions : 1.97inx 0.79inx 0.94in (5 cmx 2 cm X 2.4 ¢cm)

2.4 Ethernet Shield

/Y:TZ*ZﬂeI

e

TEA ernes Wsioo

.«'._:'- ﬁ i ; (I':'-: O ik t’;?l -

080 1

317 2.4 ENC28J60

' & T
w5100 HlunouInsaiaes Ethemet, EEES02.3 dal¥msiveudelnoldars LAN
58951 Fast Ethernet 10/100Mbps lagligwnasnnaealunmsilszudana sessulils lanea
Uy TCP/AP maluFnil Hardwired TCP/IP stack 39 l#0atlen Software TCP/IP stack 19

=1 1 o 4 A T o ey
Buffer 13418 16 Kbyte iuniieanusmstemisdoun msiFouaenusnly spI BUS



Application

Socket AP} ----------- e e e

MCU Bus IF-----r---r --oeoee SPI IIF
/ ’ MCU Interface \
Hardware TCP/IP Core
ICMP IGMP TCP UDP —
=
Py
IP  ARP - X
PPPoE 2
z
-
802.3 Ethernet MAC

i #3100/

Transformer

RJ45

317 2.5 Diagram W5100



2.5 LCD

319 2.6 LCD v119 20x4 12C

AATINIA NMANAiin

¥

aF

® LCD UUUAIBAYIVLIA 20 AITNHS 4 VITNA NUFUUIN @29AH5TU1 ( STN

Negative Blue )

AI! v i W 1 1 o '3 ot o el a |

® siFeNAouUY 12C-bus Ml auisanetiunula 8 Anuiafeldu (den

Address A13971)

e < 4 4 oL A "W

o 1§ lodunenosnos PCESS74A ¥50 PCES574 IUM5¥ounenuve LCD
e Jdusaau 1ides 5 vbe

(7]

1 b1 =1 =1 A
o mma‘lmmm 497 UAIU

¢
U1 GND ¥1n3124

£
w1 vee a iaeelduseay s vbe

41 SDA V1dRyay 1 DATA 935511 12C-bus

11 SCL N dya 18t CLOCK V895U 12C-bus

a

e ddumulsuald dwsulSuaunduvese LeD



2.6 Arduino IDE

Download the Arduino IDE

Windows instalier. for Windows XP and up
Windows zip file for non admin instali

ARDUINO 1.8.5 Windows app Requires Win 81 10

SIS AL

% .:.; nd Based nA Drseetmn ,',._ _:,,1;__-__5,_ Mac OS X107 Lion or newer
s 2 CaN 08 LZeC T am Auna Sgard Linux 32 bits
Refie: 10 the Cetting Started page for mzsaliaten Linux 64 bits

LinuX arm

Release Notes
Source Code
Checksums (shaS12)

317 2.7 Tlsunsy Arduino IDE 1.8.5

Arduino DB Wuwerlduadildlunsiauaudmiuyeda Arduino 19lumsidoy
Tilsunsuuazaoulndnsueia IDE 6911910 (Integrated Development Environment) fiB #31
FveITs U UM INAUE 1H Developer H?auﬂﬂaﬁﬁ'wm Application T¥iinus2052
s wiud lumsriannTisunsy tazaT e TzIURsas 14 vhldmsWannaudie
Sianusaada Tagiu Arduino IDE nefdu 1.8.5 aunsaaai Tnantiofiesa1ah

hitps://www.arduino.cc/en/main/software
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2.7 Application (Blynk)

- = = ar = = ]

“ Blynk fi® Application du5egidmiuaiu 10T Ims@ouTsunsudrledw aunsald
180814 Real time Taol¥ Interet 1WuFonarslumsfanedoastululnsnoalnsanes
& 9 = i o" 1 i 1 ar
FeaziihdeyauaasL Application mansaa1al Inaa lag lifin1l9a1e seeduluszuu 10s

182 Android

Blynk Server

Blynk Libraries

“) Intermmet Access of your choice
Ethernet, Wi-Fi, 3G ...

q‘aj'ﬂﬁ 2.8 Diagram Application Blynk

o 1 = d o A0 2 51 o oL = = o A T
Blynk MATUATUNNBUINBDILUA ﬂﬁuutﬂE]ﬂTHuﬂﬂﬂﬂ‘luﬂﬂ?ﬂﬂﬁjﬂﬂsmﬂﬁlu'ﬁﬂkTﬂNﬂﬂﬂ'ﬂ
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