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TgL Berdaku : 13 Desomber 2010

KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN
RISET DAN TEKNOLOGI
POLITEKNIK NEGERI SRIWIJAYA
Jalan Srijaya Negara, Palembang 30139
Telp. 0711-353414 Fax. 0711-355918
Woebsito : www.polisriwijaya.acid E-mail : info@polsri.acid
KESEPAKATAN BIMBINGAN LAPORAN AKHIR (LA)

Kami yang bertanda langan di bawah ini,

Pihak Pertama

Nama : Natasya Ramadhani
NPM : 061930322852

Jurusan : Teknik Elektro

Program Studi : DIl Teknik Elektronika
Pihak Kedua

Nama : Yudi Wijanarko, S.T., M.T.
NIP : 196705111992031003
Jurusan : Teknik Elektro

Program Studi : DIl Teknik Elektronika

pada hari ini S¢lasa  tanggal !5 Februari 2022 telah sepakat untuk melakukan konsultasi

bimbingan Laporan Akhir.
Konsultasi bimbingan sekurang-kurangnya 1 (satu) kali dalam satu minggu. Pelaksanaan bimbingan
pada setiap hari Kamis pukul 03.00 ,tempat di Politeknik Negeri Sriwijaya.

Dermikianiah kesepakatan ini dibuat dengan penuh kesadaran guna kelancaran penyelesaian Laporan
Akhir.

Palembang,
Pihak Pertama, Pihak Kedua,

A~ W

(Yudi Wijanarko, S.T., M.T.)

(Natasya Ramadhani)
NIP. 196705111992031003

NIM. 061930322852

Mengetahul,
Kelua Jurusan

(Ir. Iskantfar Lutfi, M.T.)
NIP. 196301291991031002
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Tol. Borlaku : 13 Desember 2010
KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN
RISET DAN TEKNOLOGI
POLITEKNIK NEGERI SRIWIJAYA

Jalan Srijaya Negara, Palembang 30139

Telp. 0711-353414 Fax. 0711-355918
* www.polisriwijaya.acld_E-mall : info@polsti.ac
KESEPAKATAN BIMBINGAN LAPORAN AKHIR (LA)

Kami yang bertanda tangan di bawah ini,

Pihak Pertama

Nama : Natasya Ramadhani

NPM : 061930322852

Jurusan : Teknik Elektro

Program Studi : DIl Teknik Elektonika
Pihak Kedua

Nama : Masayu Anisah, S.T., M.T.
NIP : 197012281993032001
Jurusan : Teknik Elektro

Program Studi : DIV Sarjana Terapan

Pada hari ini Jumat tanggal I Maret 2029 telah sepakat untuk melakukan konsultasi
bimbingan Laporan Akhir.

Konsultasi bimbingan sekurang-kurangnya 1 (satu) kali dalam satu minggu. Pelaksanaan bimbingan
pada setiap hari  Kamig pukul 14.00 ,tempal di Politeknik Negeri Sriwijaya.

Demikianlah kesepakatan ini dibuat dengan penuh kesadaran guna kelancaran penyelesaian Laporan
Akhir.

Palembang,
Pihak Pertama, Pihak Kedua,
(Natasya Ramadhani) (Masayu Anisah, S.T., M.T.)
NIM. 061930322852 NIP. 197012281993032001
Mengetahul,
Ketua Jurusan

(Ir. Iskal I'.utﬁ. M.T.)
NIP. 196301291991031002
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No. Dok

: FPEMAT

9l Berisku ; 13 Desember 2010
KEMENTER!AN PENDIDIKAN DAN KEBUDAYAAN
ET DAN |

RISET DAN TEKNOLOG!
DIREKTORAT PENDIDIKAN TINGGI VOKASI
POLITEKNIK NEGERI SRIWIJAYA
Jalan Srjaya Negara, Palembang 30139
Telp, 0711+ 3534\4 Fax 0711-355018
Website : www. Id_E-mall : In acld

LEMBAR BIMBINGAN LAPORAN AKHIR

Nama

:  Naotesya Ramadhani
NIM ;081030322852
JurusanProgram Studi  :  Teknk Elektro/DIll Teknik Elektronika
Judul Leporan Akhir : Rancang Bangun Simulator Engine Firo pada Pesawal DC-8 Berbasis Infeme!
of Things (IoT)
Pembimbing | : YudiWisnarko, ST, M.T,
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Palembang, LQ/%',}O‘.LQ.

Ketua Jurusan/kKPS,

(Ir. Iskai Luth, M.T.)
NIP 186{01291091031002

Jah usl yarg dipersyanathan dalam Pedoman Laporan Akhlr sabedum
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No, Ock. : FPEM-17 Tol Bardaky : 13 Dosamber 2010

KEMENTERIAN PENDI! DAN KEBUDAYAAN
RISET DAN TEXNOLOGI
@ POLITEKNIK NEGER! SRIWIJAYA
Jalan Srijaya Negara, Palembang 30135%
Tolp. 071 1453414 Fax 0711355818

Webshte : www acid E-mall : ackd
LEMBAR BIMBINGAN LAPORAN AKHIR

Nama ¢ Nalasya Ramadhani
NIM 1 081830322852
Jurusan/Program Studi  :  Teknik Elektro/DIll Teknik Elektronika
Judul Laporan Akhir 1 Rancang Bangun Simulator Engine Fire pada Pesawal DC-9 Berbasis Intermet
of Things (loT)
Pembimbing 1l ! Masayu Anisah, ST, MT.
Tanda Tangan
No. Tanggal Uralan Bimbingan Pembimbl
24/ 202y V!‘\l LA/TA, rﬂfﬂ'ﬂ‘
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Ketua Jurusan/KPS,

(Ir. Lutfl, M.T.)
NP1 1201091031002,
:‘wmm“" Jomish sl yorg dalam Pedoman Laporen Akhir sebelurn

Lombar LA Wl hana dalamn Laporan AhY.
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No. Dok. : F-PBM-18 Tgl. Berlaku : 13 Desember 2010
KEMENTERIAN PENDIDIKAN, KEBUDAYAAN,
RISET DAN TEKNOLOGI
DIREKTORAT PENDIDIKAN TINGG! VOKAS!
POLITEKNIK NEGERI SRIWWJAYA
Jalan Srijaya Negara, Palembang 30139
Telp. 0711-353414 fax. 0711-355918
Wabsite : www.polisriwijaya.ac.id E-mall : info@polsri.ac.id

REKOMENDASI UJIAN LAPORAN AKHIR (LA)

Pembimbing Laporan Akhir memberikan rekomendasi kepada,

Nama : Natasya Ramadhani

NIM : 061930322852

Jurusan/Program Studi  :  Teknik Elektro/DIll Teknik Elektronika

Judul Laporan Akhir :  Rancang Bangun Simulator Engine Fire
pada Pesawat DC-9 Berbasis Internet of
Things (loT)

Mahasiswa tersebut telah memenuhi persyaratan dan dapat mengikuti Ujian
Laporan Akhir (LA) pada Tahun Akademik 2021/2022

Palembang, / ........... %ZL
Pembimbing |, Pembimbing Il,
== 5™
(Yudi Wijanarko, S.T., M.T.) (Masayu Anisah, S.T., M.T.)

NIP 196705111992031003 NIP 197012281993032001
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No. Dok. : F-PBM-23 Tgl. Berlaku : 13 Desember 2010
KEMENTERIAN PENDIDIKAN, KEBUDAYAAN, RISET, DAN TEKNOLOGI
DIREKTORAT PENDIDIKAN TINGGI VOKASI
POLITEKNIK NEGERI SRIWIJAYA
Jalan Srijaya Negara, Palembang 30139
Telp. 0711-353414 fax. 0711-355918
Website: www.polisriwijaya.ac.id E-mall: Info@polsri.ac.ld
PELAKSANAAN REVISI LAPORAN AKHIR

Mahasiswa berikut,
Nama . Natasya Ramadhani
NIM ¢ 061930322852
Jurusan/Program Studi  :  Teknik Elektro/DIIl Teknik Elektronika

Judul Laporan Akhir Rancang Bangun Simulator Kebakaran pada Mesin Pesawat DC-9 Berbasis

Intemet of Things (loT)

Telah melaksanakan revisi terha

dap Laporan Akhir yang diujikan pada hari Kamis tanggal 28 bulan Juli tahun
2022. Pelaksanaan revisi terh

adap Laporan Akhir tersebut telah disetujui oleh Dosen Penguji yang

memberikan revisl:
No. Komentar Nama Dosen Penguji * Tanggal | Tanda Tangan
1 Evelina, S.T., M.Kom. 17 L
5 g\k 4(; WU\G NIP. 196411131989032001 ']
. . Ekawati Prihatini, S.T., M.T.
2 | sudah AYerien NIP. 197903102002122005 | 22/8/22 W
P \l
” Anton Firmansyah, S.T., M.T.
3. | ddch direvISt NIP. 167509242008127001 | 10/6/L == Q
3 T
Palembang, ..... 8 ...........................

Ketua Penguji **),

Evelinal S.T., M.Kom.
NIP. 196411131983032001
Catatan:

*) Dosen penguji yang memberikan revis! saat ujian laporan akhir.
**) Dosen penguji yang ditugaskan sebagai Ketua Pengu]i saat ujian LA.
Lembaran pelaksanaan revisi ini harus dilampirkan dalam Laporan Akhlr.
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1. NodeMCU ESP8266

NodeMCU ESP8266 ESP-12E
WiFi Development Board

HodeMCL is an open eoume loT platform. It includes fimware whish rune on the
EZP&268 WiF: SaC frarn Espressf Systers, ard hardwars which i basad an the
ESP-12 module. The tzrm "NodeMCU™ by default refers to the irmware mther than
the Devkit. The Simmware usss the Lua scripting languzage. It io based on the elua
projact, and built on the Esprecsif Non-05 SOK for ESPEZ8E. It uses many open
waurce projechs, such as la-cpan, and speffe.

Features

» Version - Deviit v1.0
* Breadboard Friendly

» Light Weight and small size.
* 3.3V operated, can be USB powered.
* Uszes wireleas protoeol 802 11big/n. moomn
i ’ = E %
[ EHE

* Built-in wireless connectivity capabiliies.

* Builtin PCB antanna on the ESP-12E chip. ———— Fr— o e— e
* Capable of PWM, 12C, SPI, UART, 1-wire, 1 analog pin. .
_ R 0o 33V
*  Uges CP2102 USE Serial Communication interface module. POwEED
Srkien £ Eamrelin [P

*  Arduino IDE compatible (extension board manager required).

* Supports Lua (alike node ja) and Arduino C programming language.

PINOUT DIAGRAM

NodeMCU ESP8266 v1.0

3.3¥

GHND

Sofety Frecaufion
Al GPO urs gt 3.2y 1

Source
hittpes:ffiotoytes. wordpress. com,nodemeu-pincut



Front View Front View

Specifications of ESP-12E WiFi Module

Wireless Standard IEEE 802.11 b/g/n
Frequency Range 2412 - 2.484 GHz
Power Transmission 802.11b : +16 + 2 dBm (at 11 Mbps)

802.11g : +14 + 2 dBm (at 54 Mbps)
802.11n : +13 + 2 dBM (at HT20, MCS7)
Receiving Sensitivity 802.11b : -93 dBm (at 11 Mbps, CCK)
802.11g : -85 dBm (at 54 Mbps, OFDM)
802.11n : -82 dBm (at HT20, MCS7)

Wireless Form On-board PCB Antenna
10 Capability UART, I2C, PWM, GPIO, 1 ADC
Electrical Characteristic 3.3 V Operated

15 mA output current per GPIO pin
12 - 200 mA working current
Less than 200 uA standby current

Operating Temperature -40 to +125 °C

Serial Transmission 110 - 921600 bps, TCP Client 5
Wireless Network Type STA/ AP/ STA + AP

Security Type WEP / WPA-PSK / WPA2-PSK
Encryption Type WEP64 / WEP128 / TKIP / AES
Firmware Upgrade Local Serial Port, OTA Remote Upgrade
Network Protocol IPv4, TCP / UDP / FTP / HTTP

User Configuration AT + Order Set, Web Android / iOS, Smart Link APP



2. Arduino

Arduino Uno

R
- As

Arduinoe Uno R2 Front Arduino Uno SMD

Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic
resonator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything
neaded to support the microcentroller; simply connect it to a computer with a USB cable or power it
with a AC-to-DC adapter or battery to get started.

The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Instead, it features the Atmegal6U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial
converter.

Revision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to put
into DFU mode.

| Revision 3 of the board has the following new features:

+ 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided
from the board. In future, shields will be compatible both with the board that use the AVR,
which operate with 5V and with the Arduino Due that operate with 3.3V. The second one is a
not connected pin, that is reserved for future purposes.

¢ Stronger RESET circuit.

* Atmega 16U2 replace the 8U2,

"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and
version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
of USB Arduino boards, and the reference model for the Arduino platform; for a comparison with
previous versions, see the index of Arduino boards.

Summary
Microcontroller ATmega328
Operating Voltage 5v

Input Voltage (recommended) 7-12V



Input Voltage (limits) 5-20V

Digital I/O Pins 14 {of which & provide PWM output)

Analog Input Pins [

DC Current per I/ Pin 40 mA,

DC Current for 3.3V Pin 50 maA

Flash Memory 32 KB (ATmega323} of which 0.5 KB used by beootloader
SRAM 2 KB {ATmeaga328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: grduino-uno-Rev3-reference-design,zio {(NOTE: works with Eagle 6.0 and newer)

Schematic: - = =

Mote: The Arduino reference design can use an Atmega8, 168, or 328, Current medsls use an
ATmega228, but an Atmega’ is shown in the schematic for reference. The pin configuratien is identical
on all three processors.

Power

The Arduino Uno can be powerad via the USE connection or with an external power supply. The power
source is selected automatically.

External (non-WSB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads
from a battery can be inserted in the Gnd and Vin pin headers of the POWER connactor.

The board can operate on an external supply of 6 to 20 volts. If supplied with lass than 7V, however,
the 5V pin may supply less than five volts and the board may be unstable. If using mere than 12V, the
voltage regulator may overheat and damage the board, The recommended range is 7 to 12 volks,

The power pins are as follows:

+ WIN. The input voltage te the Arduine board when it's using an external power source {as
opposed to 5 volts from the USE connection or other regulated power source). ¥ou can supply
voltage through this pin, or, if supplying veltage via the power jack, access it through this pin.

+ 5V.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V), the USBE connector (3V}, or the VIN pin of
the board (7-12V). Supplying veoltage via the 5V or 3.3V pins bypasses the regulator, and can
damage your board, We don't advise it.

«  3V3. A 3.3 volt supply generated by the en-beard regulator. Maximum current draw is 50 mA.

+ GND. Ground pins.

Memory

The ATmega328 has 32 KB {with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB
of EEPROM (which can be read and written with the EEPROM libyzme).

Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output, using gioModel(},
digitalWrite(), and digitalRead{) functions. They operate at 5 volts. Each pin can provide or receive a
maximum of 40 mA and has an internal pull-up resistor (disconnacted by default) of 20-50 kOhms. In
additien, some pins have specialized functions:

+ Serial: 0 (RX) and 1 {TX)}. Used to receive (RX)} and transmit {TX) TTL serial data. These pins
are connected to the corresponding pins of the ATmega2U2 USB-to-TTL Serial chip.

+ External Interrupts: 2 and 3. These pins can ba configured to trigger an intarrupt on a low
value, a rising or falling edge, or a change in value, See the attachInterrupt(]) function for
details.

« PWM: 3, 5, 6,9, 10, and 11. Provide 2-bit PWH output with the analogWrite(]) function.



+ SPI: 10 (SS}, 11 (MOSI), 12 (MIS0), 12 {SCK). These pins support SPI communication
using the

¢ LED: 13. There is a built-in LED connected to digital pin 13, When the pin is HIGH value, the
LED is on, when the pin is LOW, it's off.

The Uno has 6 analog inputs, labeled A0 through AS, each of which provide 10 bits of resclution (i.e.
1024 different values). By default they measure from ground to 5 volts, though is it possible to change
the upper end of their range using the AREF pin and the analogReference(} functicn, Additionally, some
pins have specialized functionality:

+ TWI: A4 or SDA pin and AS or SCL pin. Support TWI communication using the Wire libraiv.
There are a couple of other pins on the board:

+ AREF, Reference voltage for the analog inputs. Used with znalogReference(].
+ Reset. Bring this line LOW to reset the microcontroller, Typically used to add a reset button to
shields which bleck tha one on the board.

See also the mapping between Arduing pins gnd ATmega22d poits. The mapping for the Atmega8,
168, and 328 is identical.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduine, or
other microcontrollers. The ATmega328 provides UART TTL {5V} serial communication, which is
available on digital pins 0 (R¥} and 1 (TX}. An ATmegalfU2 on the board channels this serial
communication aver USE and appears as a virtual com port to software on the computer. The '16U2
firmware uses the standard USB COM drivers, and no external driver is needed. However, on Windows,
i Tha Arduine software includes a serial menitor which allows simple textual data to
be sent to and from the Arduine board. The RX and TX LEDs on the board will flash when data is being
transmitted wvia the USB-to-serial chip and USB cennection to the computer (but not for serial
communication on pins 0 and 1).
A SoftwareSerial librzrv allows for serial communicatien on any of the Uno's digital pins.
The ATmega328 also supports I2C (TWI) and SPI cemmunication. The Arduine software incdudes a
Wire library to simplify use of the 12C bus; see the dogymentation for details. For SPI communication,

use the SPI librarv,
Programming

The Arduino Uno can be pregrammed with the Arduine software (dowpload). Select “"Arduine Uno from
the Tools > Board menu (according to the micrecoantroller on your board}. For details, see the

and
The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new
code to it without the use of an external hardware programmer. It communicates using the ariginal
STES00 protocal {reference, C header files).
You can also bypass the bootloader and pregram the micrecontroller through the ICSP (In-Circuit
Serial Programming) header; see thezs in=tryctions for details.
The ATmegal&U2Z {or 8U2 in thae revl and rev2 boards) firmware source cede is available . The
ATmegalsl2/EU2 is loaded with a DFU bootloader, which can be activated by:

¢ On Revl boards: connecting the solder jumper on the back of the board {near the map of Italy)
and then resetting the 8U2.

* ©On Rav2 or later boards: there is a resistor that pulling the 8U2/18U02 HWE line to ground,
making it easier te put inte DFU mode,

You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS5 X and Linux) to
load a new firmware. Or you can use the ISP header with an externzl programmer {overwriting the
DFU bootleader). See this use—contributed tutorial for more infermation.

Automatic (Software) Reset



Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is
designed in a way that allows it to be reset by software running on a connected computer. Cne of the
hardwara flow control linas (DTR) of the ATmega8U2/16U2 is connectad to the reset line of the
ATmegal28 via a 100 nanofarad capacitor. When this line is asserted (taken low). the reset line drops
leng enough te reset the chip. The Arduino software uses this capability to allow you to upload cede by
simply pressing the upload butten in the Arduino environment. This means that the bootloader can
hawve a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the uplead.
This setup has other implications. When the Uno is connected to either a computer running Mac OS5 X
or Linux, it resets each time a connection is made to it from software (via USBE). For the following half-
second or so, the bosotloader is running on the Uno, While it is programmed to ignore malformed data
(i.a. anything besides an upload of new cedsa), it will intercept the first few bytes of data sent to the
board after a connection is openead. If a sketch running on the board receives ene-time configuration or
other data when it first starts, make sure that the software with which it communicates waits a second
after opening the connection and before sending this data.

The Uno contains a trace that can be cut to disable the aute-reset. The pads on either side of the trace
can be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable tha
auto-resat by connecting 2 110 ohm resistor from 3V to the resst line: see this forum thiread for
details.

USE Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computar’'s USE ports from shorts and
overcurrant, Although most computers provide their own internal protection, the fuse provides an extra
layer of protection. If mors than 300 maA is applied to the USE port, the fuse will automatically break
the cennection until the short or averlead is removed.,

Physical Characteristics

The maximum length and width of the Uno PCE are 2.7 and 2.1 inches respectively, with the USB
connactor and power jack extanding bayend the former dimension. Four screw holes allow the board to
be attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil
[0.15"), not an even multiple of the 100 mil spacing of the other pins.

Top view
— -}
\I .. TF |—ﬁw.ooooo [XX)
A | Jpy4 |
u / N
X1 L"u L O
D) coEEzEss-EEEEEE
Board topology
Ref. Description Ref. Description
X1 Power jack 2.1x5.5mm u1 SPX1117M3-L-5 Regulator
X2 USB B Connector us3 ATMEGA16U2 Module
PCi1 EEE-1EA470WP 25V SMD Capacitor us LMV358LIST-A9IC
PC2 EEE-1EA470WP 25V SMD Capacitor F1 Chip Capacitor, High Density
D1 CGRAJ007-G Rectifier ICSP Pin header connector (through hole 6)
JZua ATMEGA328P Module ICSP1 Pin header connector (through hole 6)
Y1 ECS-160-20-4X-DU Oscillator




5 Connector Pinouts
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5.1 JANALOG
Pin Function Type Description
1 MC MNC Mot connected
2 IOREF IOREF Reference for digital logic V - connected to 5V
3 Reset Reset Reset
4 +3vV3 Power +3V2 Power Rail
5 +5V Power +5W Power Rail
& GMD Power Ground
7 GMND Power Ground
g VIN Power Voltage Input
El AD Analog/GRPID Analog input 0 /GPIO
10 Al Analog/GRIO Analog input 1 /GPIO
11 A2 Analog/GPIO Analog input 2 /GPIO
12 A3 Analog/GRIO Analog input 3 /GPIO
13 ALEDA Analog input/12C Analog input 4/12C Data line
14 ASFECL Analog inputf/12C Analog input 5/12C Clock line

5.2 JDIGITAL

Pin Function Type Drescription

1 Do Digical/GPIO Digital pin 0/GPIO

o D1 Digital/GPIO Digital pin 1/GPIO

3 D2 Digical/GPIO Digital pin 2/GPIO

4 D3 Digital/GPIO Digital pin 3/GPID

5 D Digital/GPIO | pin 4/GPIC

& D5 Digical/GPIO Digital pin 5/GPIO

7 D& Digital/GPIO Digital pin 6/GPID

8 D7 Digical/GPIO Digital pin 7/GPIO

] Da Digical/GPIO Digital pin 8/GPIO

10 D3 Digital/GPIO Digital pin %/GPIO

11 55 Digical 5P Chip Select

12 MOSI Digital EP11 Main Out Secondary In

13 MISD Digital SP1 Main In Secondary Out

14 SCK Digical SP1 serial clock cutput

15 GMND Power Ground

16 AREF Digital Analog reference voltage

17 ALFEDA Digical Analog input 412C Data line (duplicated)
13 ASFEDS Digital Analog input 5/12C Clock line (duplicated)




3. MAX6675

Click here fo ask about the producfion sfatus of specific part numbers.

EVALUATION KIT AVAILABLE

MAX6675 Cold-Junction-Compensated K-Thermocouple-

General DESOI’ipﬂDP‘I

The MAXBETS performs cold-junction compensation and
digitizes the signal from a type-K thermocouple. The data
is output in a 12-bit resolution, SPl-compatible, read-only
format.

Thiz converter resolves temperatures to 0.25°C, allows
readings as high as +1024°C. and exhibits thermocouple
accuracy of 8 LSBs for temperatures ranging from 0°C to
+700*C.

The MAXEETS is available in a small, 8-pin SO package.

Applications
#» [ndustrial

= Appliances
& HJVAC

Pin Configuration

Features

to-Digital Converter (0°C to +1024°C)

# Direct Digital Conversion of Type -K Thermocouple

Output

» Cold-Junction Compensation

» Simple 3PI-Compatible Seral Interface

# 12-Bit. 0.25°C Resolution

# Open Thermocouple Detection

Ordering Information

PART TEMP RANGE

PIN-PACKAGE

MAXEETSISA -20°C to +B85°C

450

Typical Application Circuit

19-2235; Rev 3, 621

TOP VIEW - -
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MAXBETS

Absolute Maximum Ratings
Supply Voltage (Voo to GND)
50, SCK. TS, T-. T+ to GND
S0 Current .
ESD Prmecunn |Human Budy Model)
Continuous Power Dissipation Ty = +70°

B-Pin 30 |derate 5.38mW/"C above +?EI“C|
Operating Temperature Range ..

- 0.3V to +8V
-CI GVmVCC + 0.3V
.. G0mA

20°C to +B5°C

Edresses beyond those lisied ander Sabsoiuis
or ary other condiions
oevice: refstay.

Electrical Characteristics

Cold-Junction-Compensated K-Thermocouple-

to-Digital Converter (0°C to +1024°C)

85°C to +150°C
.+160°C

Storage Temperatwre Range
Junction Temperature
S0 Package
Vapor Phase (80s) .
Infrared {15s5) R
Lead Temperature (soldering, 105) e #300°C

Maximum Rafings® may cause permanent damage fo e device. These are siess miings only, and fundiona! aperation o the device af these:
mwmnkmmdmmhmmEmnmmmmmmmumﬁmmm

(Vg = +3.0V to +5.5V, Ty = -20°C to +85°C, unless otherwise noted. Typical values specified at +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN  TYP MAX | UNITS
TrHERMocoupLE = +700°C, Vec = +3.3V -5 i
Ta=+25°C (Mote 2} Voo = +5V -G +5
TrHErRMocourLE = 0°C to Vo = +2.3W -8 +8 -
Temperature Error +TO0°C, Ty = +25°C [Note 2) Voo = +5V 2 2 LB
TTHERMOCOURLE = $700°C Ve =433V | 17 +H7
to #1000°C, Tp=+25°C (Note 2} |Vep = +5W -9 +10
Themocouple Conversion 10.25 WVILSB
Censtant
Cold-Junction Ta = -20°C to|Veg=+33V -3.0 +3.0 o
Compensation Emror +83°C (Note 2) Vg = +8V -30 +3.0
Resolution 0.25 °C
Themocouple nput
&0 Lin]
Impedance
Supply Voliage Vee L 55 v
Supply Current loe 07 1.5 mA
Power-On Reset Threshold Vg rising 1 2 25 v
Power-On Reset Hysteresis &0 mv
Conversion Time {Note 2) 017 0.22 5
SERIAL INTERFACE
03x
Input Low Volta v W
np ge I Vee
. DT x
Input High Voltage W, v
put Higl 9 I Voo
Input Leakage Cument ILeax  |Vin=GNDorVeg 5 A
Input Capacitance Ty 5 pF

www.maximintegrated.com
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MAXBETS5 Cold-Junction-Compensated K-Thermocouple-
to-Digital Converter (0°C to +1024°C)

Electrical Characteristics (continued)
(Vg = +3.0V to +5.5W, Ty = -20°C to +85°C, unless otherwise noted. Typical values specified at +25°C ) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Output High Voltage Vo lsouRcE = 1.6mA Vee- v
COutput Low Voltage Voo lging = 1.8mA 04 W
TIMING

Serial Clock Frequency feoL 4.3 MHz
SCK Pulse High Width teH 100 ns
SCK Pulse Low Width toL 100 ns
CEB Fall to SCK Rise tres Cp = 10pF 100 ns
5B Fall to Output Enable oy T = 10pF 100 ns
CSB Rise to Output Disable ttR G = 10pF 100 ns
SCK Fall to Output Data Vakid too Cp = 10pF 100 ns

Note 1: AN specifications are 100% tested at Ty = #25°C. Specification Emits over temperature (Ta = Ty o Tpax) are guaranteed
by design and characterization, not production tested.
Note 2: Guaranteed by design. Mot production tested.

Typical Operating Characteristics
(Viog = #3.3W, Ty = +25°C, unless otherwise noted. )

QUTPUT CODE ERROR QUTPUT CODE ERROR
vs. ANSIENT TEMPERATURE vs. VOLTAGE DIFFERENTIAL

/

1A

CHITPAIT G ODE EFRCR (LESE)
CUTPUT C.O0E EFRCR (L)

L] % E - 45 0 75 w0 -0 a " - E a 0
WOLTAGE DIFFERENTIAL (V)

www.maximintegrated.com Maxim Integrated | 3



MAXG67T5

Pin Description

PIN | NAME FUNCTION
1 GND | Ground
2 T Alumel Lead of Type-K Thermocouple.
Should be connected to greund extemnally.
3 Ts Chromel Lead of Type-K Thermocouple
4 Vee E::;Lnr;:rgugﬁg Bypass with a 0.1pF
5 SCK | Serial Clock Input
& s Chip Select. Set TS low to enable the serial
interface.
T S0 Serial Data Output
B N.C. | No Connection

Detailed Description

The MAXEBE75S is a sophisticated thermocouple-to-digi-
tal converter with a built-in 12-bit analog-to-digital con-
verter (ADC). The MAXEE75 also contains cold-junction
compensation sensing and coemection, a digital con-
troller, an SPl-compatikle interface, and associated
control logic.

The MAXBETS is designed to work in conjunction with an
external microcontroller (pC) or other intelligence in ther-
maostatic, proeess-control, or monitoring applications.

Temperature Conversion

The MAXBE7S5 includes sigmal-conditioning hardware to
convert the thermocouple's signal into a woltage compat-
ible with the input channels of the ADC. The T+and T-
inputs connect to intemal circuitry that reduces the intro-
duction of noise emors from the thermocouple wires.
Before conwerting the thermoelectric woltages into
equivalent temperature values, it is necessary to com-
pensate for the difference between the themocouple
coldjunction side (MAXGETS ambient temperature) and
a 0°C wirtual reference. For a type-K thermocouple, the
wvoltage changes by 41pWi*C, which approximates the
thermocouple characteristic with the following linear
equation:

Vout = (#1pV [ °C) x (TR - Tame)

v maximintegrated. com

Cold-Junction-Compensated K-Thermocouple-

to-Digital Converter (0°C to +1024°C)

Where:

Vour is the thermocouple cutput voltage (pV).

Tg is the temperature of the remote thermeocouple junc-
tiom (*C).

TaAMB is the ambient temperature (*C).

Cold-Junction Compensation

The function of the thermocouple is to sense a differ-
ence in temperature betweesn two ends of the thermo-
couple wires. The themrmocouple’s hot junction can be
read from 0°C to +1023.75°C. The cold end (ambi-
ent temperature of the board on which the MAXGETS
is mounted) can only range from -20°C to +B5°C.
While the temperature at the cold end fluctuates, the
MAXBETS continues to accurately sense the tempera-
ture difference at the opposite end.

The MAXGETS senses and corrects for the changes in
the ambient temperature with ceold-junction compen-
sation. The device conwerts the ambient temperature
reading into a wvoliage using a femperature-sensing
diode. To make the actual thermocouple temperature
measurement, the MAXGETS measures the voltage from
the thermocouple’s cutput and from the sensing dicde.
The device's internal circuitry passes the diode’s volt-
age (sensing ambient temperature} and thermocouple
voltage (sensing remote temperature minus ambient
temperature) to the conversion fumction stored in the
ADC to calculate the thermocouple's hot-junction tem-
perature.

Optimal performance from the MAXBETS is achieved
when the thermocouple cold junction and the MAXS8TS
are at the same temperature. Avoid placing heat-gen-
erating devices or components mear the MAXGETS
because this may produce cold-junction-related ermors.
Digitization

The ADC adds the coldjunction diode measurement
with the amplified thermocouple voltage and reads out
the 12-bit result onto the S5O pin. A sequence of all
zeros means the thermocouple reading is 0°C. A
sequence of all enes means the thermocouple reading
is +1023.75°C.

Maxim Integrated | 4



MAXB675

Applications Information

Serial Interface

The Typical Application Circuid shows the MAXBETS
interfaced with a microcontroller. In this example, the
MAXEET5 processes the reading from the thermocou-
ple and transmits the data through a seral interface.
Force C5 low and apply a clock signal at SCK to read
the results at SO. Forcing CS low immediately stops
any conversicn process. Initiate a new conwversion
process by forcing G5 high.

Force CS low to output the first bit on the SO pin. A
complete serial interface read reguires 18 clock cycles.
Read the 16 output bits on the falling edge of the clock.
The first bit, D15, is a dummy sign bit and is always
zero. Bits D14-D32 contain the comverted temperature
in the order of M3B to LSB. Bit D2 is normally low and
goes high when the themocouple input is open. D1 is
low to provide a device ID for the MAXESETS and bit DO
is three-state.

Figure 1a is the serial interface protocol and Figure 1b
shows the serial interface timing. Figure 2 is the 50 out-
put.

Open Thermocouple

Bit D2 is normally low and goes high if the thermocou-
ple input is open. In crder to allow the operation of the
open themocouple detector, T- must be grounded.
Make the groumd connection as close to the GMD pin
as possible.

Noise Considerations

The accuracy of the MAXGETS is susceptible o power-
supply coupled noise. The effects of power-supply
noise can be minimized by placing a 0.1pF ceramic
bypass capacitor close to the supply pin of the device.

wwwmaximintegrated.com

Cold-Junction-Compensated K-Thermocouple-

to-Digital Converter (0°C to +1024°C)

Thermal Considerations

Self-heating degrades the temperature measurement

accuracy of the MAXBGTS in some applications. The

magnitude of the temperature errors depends on the
thermal conductivity of the MAXBET5 package, the

mounting technique, and the effects of airflow. Use a

large ground plane to improve the temperature mea-

surement accuracy of the MAXGETS.

The accuracy of a thermocouple system can also be

improved by following these precautions:

# lse the largest wire possible that does not shunt
heat away from the measurement area.

& |f small wire is required, use it anly in the region of
the measurement and use extension wire for the
region with no temperature gradient.

# Avoid mechanical siress and vibration, which could
strain the wires.

# When using long thermocouple wires, use a twisted-
pair extension wire.

» Avoid steep temperaiure gradients.
# Try to use the thermocouple wire well within its tem-
perature rating.

# Use the proper sheathing material in hostile environ-
ments to protect the thermocouple wire.

» Use extension wire only at low temperatures and
only in regions of small gradients.

» HKeep an event log and a continuous record of ther-
mocouple resistance.

Reducing Effects of Pick-Up Noise
The input amplifier (A1) is a low-noise amplifier
designed to enable high-precision input sensing. Keep

the thermocouple and connecting wires away from eles-
trical noise sources.

Maxam Integrated | 5
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1. AMM DC-9 Chapter 26 Fire Protection

PO

—

1.

DOUGLAS AIRCRAFT DIVISION
oo-g

MAINTEMANCE MANUAL

GENERAL - DESCRIPTION AND OPERATION

Description

Fire protection consists of a detection system and an
extinguishing system. The detection system provides the peans
to detect a fire and alert the crew by aural and visual
indications. The extinguishing system provides the means to
extingudish a fire. '

Provisions for fire detection are installed in the left and
right engine compartments and the auxiliary power unit (APD)
compartment. The detection system is basieally a dual loop
arrangement using two separate fire sensing element loops and
a fire detector control unit for each designated fire area.
The detection system in each fire area is capable of detecting
a fire with one sensing element loop ground faulted or open.
Fire warning for the engine areas is indicated by lights
located in the left and right engine fire contral handles in
the f£light compartment, and a fire warning bell. Fire warning
for the APU compartment is indicated by an APU fire light

in the annunciator panel, master warning lights on the glare-
shield in the flight compartment, the fire warning horn, and
a fire light on the APU ground fire control panel. Provisions
for monitoring and checking integrity of the detection system
are provided by a fire detector system panel, a fire detector
loop light, and loop test switches located in the flight
compartment. .

A fixed fire extinguishing sygtem ig provided for the engine
and APU compartments. The system consists of two fire extin-
guishing agent containers, providing two-shot extinguishing
capability, deployment lines, and fire extinguishing discharge
controls £or each area., The discharge controls provide a means
of selecting either fire extinguishing agent container for
discharge. Discharge controls for the engines are a left and
right engine fire control handle leocated on the upper instru-
ment panel. Discharge controls for the APU compartment are two
switches located on the APU control panel in the £light com—
partment, and two switches located on the APU ground fire
control panel.

Low agent indicating lights, one for each of the fixed system

fire extinguisher containers, are located on the upper instru-
ment panel, and on the APU ground fire control panel. When a

container is discharged, the corresponding lights come on.

Portable fire extinguishers, located in the flight and pas-
senger compartments, provide fire extinguishing capability in
these compartments or areas accessible from tham.
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2. AMM BOEING 737 NG Chapter 26 Fire Protection

26-11-00-003

@_ﬂﬂflﬁc

737-600/700/800/900 AIRCRAFT MAINTENANCE MANUAL

FIRE PROTECTION - ENGINE FIRE DETECTION - ENGINE FIRE DETECTORS

Purpose

The engine fire detectors monitor for high temperatures in the engine area.

General Description

Each engine has eight detectors. The detectors monitor four sections of the
engine. In each section, two detectors attach to a support tube and make an
assembly. An assembly has one detector frem loop A and one from loop B.

Physical Description
The engine fire detectors have these parts:

* Overheat, fire, and fault pressure switches
* Resistors

* Terminal stud

« Astainless steel, gas charged tube.

Location

These are the locations of the engine fire detectors:

* Two on the upper fan case section
« Two on the lower fan case section
« Two on the left core section

« Two on the right core section.

Detector Characteristics

This table shows the temperature characteristics of the detectors.

Detector Location Overheat Fire

Upper Fan Case 345F (174C) 580F (304C)

Lower Fan Case 345F (174C) 580F (304C)

EFFECTMITY
GAX ALL

DE3IZA101-GAX

Overheat Fire
B50F (343C) B50F (454C)
650F (343C) B50F (454C)

Detector Location

Left Core Section

Right Core section

Operation
The three pressure switches sense these conditions:
*+ Overheat
+ Fire
+ Fault (loss of gas pressure).
Gas pressure in the sense tube holds the fault pressure switch in the closed

position. The other two pressure switches close when the gas pressure
increases because of an overheat or fire condition.

The overheat and fire signals go to the engine and the APU fire detection
module. This module supplies overheat or fire indication in the flight
compartment.

If the pressure in the sense tube decreases, the fault switch opens. This
switch sends the fault signal to the engine and APU fire detection module.

26-11-00
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Gambar 1. Kondisi Alat saat Keadaan Normal (<76°C)



Gambar 2. Kondisi Alat ketika Terdeteksi Kebakaran (>76°C)



ENGINE FIRE HANDLE

Gambar 3. Kondisi Alat setelah Terjadi Kebakaran (<76°C)
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Gambar 4. Pengukuran Tegangan Sensor Thermocouple



WARNING |

Gambar 7. Bagian Bawah Control Panel



MINIATUR
ENGINE

Gambar 8. Tampak Depan Miniatur Engine

Gambar 9. Tampak Atas Miniatur Engine
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STANDARD OPERATING PROCEDURE (SOP)
SIMULATOR ENGINE FIRE PADA PESAWAT DC-9
BERBASIS INTERNET OF THINGS (10T)

Disusun Oleh:

Natasya Ramadhani
061930322852

Proses simulasi dimulai.

. Sebelum menghidupkan alat simulator, hidupkan jaringan hotspot WiFi yang
digunakan untuk sistem loT-nya dan pastikan bahwa koneksinya baik serta
hubungkan smartphone yang digunakan untuk mengoperasikan aplikasi
Blynk ke jaringan WiFi yang sama.

Lalu, hubungkan kedua adaptor untuk NodeMCU ESP8266 dan Arduino Uno
R3 serta steker bel pada sumber listrik AC untuk menghidupkan alat
simulatornya.

Pastikan bahwa kedua OLED display menyala dan menunjukkan suhu ruang
pada saat alat dihidupkan, empat LED sistem berwarna biru menyala, dan
seluruh indikator lainnya dalam kondisi tidak aktif.

Buka aplikasi Blynk pada smartphone dan pilih template device yang telah
dibuat untuk melihat apakah NodeMCU ESP8266 dalam keadaan online dan
menunjukkan suhu yang terdeteksi atau tidak.

. Selanjutnya, untuk mensimulasikan keadaan ketika terjadi kebakaran, arahkan
dua pemantik api ke dua sensor thermocouple yang berada di sebelah kanan
untuk sistem deteksi dan sebelah kiri untuk sistem pemadam.

Pastikan bahwa suhu yang ditampilkan oleh OLED display dan aplikasi
Blynk mengalami kenaikan yang stabil.

. Ketika suhu mencapai >76°C, indikator sistem deteksi berupa engine fire
warning lights yang terdiri dari LED master warning, LED loop A, LED loop
B, LED fire detector loop, LED engine fire yang terdapat di engine fire



10.

11.

12.

handle, bel, dan notifikasi terjadinya kebakaran pada aplikasi Blynk pun akan
aktif secara bersamaan.

Berikutnya, hal yang harus dilakukan untuk memadamkan api sehingga suhu
turun menjadi normal kembali adalah menarik engine fire handle sembari
menekan switch 1 ke posisi ON sehingga keempat LED sistem berwarna biru
menjadi tidak aktif.

Lalu, putar engine fire handle ke arah kanan sembari menekan switch 2 ke
posisi ON untuk mengaktifkan water pump yang ditandai dengan hidupnya
LED engine pump yang berwarna hijau.

Terakhir, setelah water pump aktif dan menyemprotkan air langsung ke dua
sensor thermocouple, maka suhu akan kembali turun mencapai <76°C,
seluruh indikator sistem deteksi menjadi normal kembali, water pump akan
mati dan LED low agent light yang berwarna oranye menyala.

Proses simulasi selesai dilaksanakan.
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1. Fire Detection System
#include <SPI.h>

#include <Wire.h>

#include <Adafruit_ GFX.h>
#include <Adafruit_SSD1306.h>
#include "max6675.h"

#define SCREEN_WIDTH 128
#define SCREEN_HEIGHT 64

#define OLED_RESET -1
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire,
OLED_RESET);

int thermoDO = 12;
int thermoCS = 15;
int thermoCLK = 14;

MAX6675 thermocouple(thermoCLK, thermoCS, thermoDO);

float temp, a;

#define ledmasterwarning 0
#define ledEngine 2

#define relaybell 13

#define BLYNK_PRINT Serial

#define BLYNK_TEMPLATE_ID "TMPLKQ6Xc5dK"
#define BLYNK_DEVICE_NAME "Fire Simulator"
#define BLYNK_AUTH_TOKEN
"51qeNpXNnZ5SMDOyzDJKO0ZXiu6wHCR83"



#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>
#include <DHT.h>

char auth[] = BLYNK_AUTH_TOKEN;
char ssid[] = "FIRE PROTECTION™;
char pass[] = "GMFPOLSRI";

BlynkTimer timer;

void sendSensor()

{

}

temp = (thermocouple.readCelsius() - 4);
displayTemp(temp);

Serial.print("C1 =");

Serial.printIn(temp);

delay(500);

Blynk.virtualWrite(V1, temp);

if (temp >=76) {
digitalWrite(ledmasterwarning, HIGH);
digitalWrite(ledEngine, HIGH);
digitalWrite(relaybell, LOW);

}

if (temp <=76) {
digitalWrite(ledEngine, LOW);
digitalWrite(ledmasterwarning, LOW);
digitalWrite(relaybell, HIGH);

}



void displayTemp(float temp) {
display.clearDisplay();

display.display();

display.setTextSize(1);
display.setTextColor(SSD1306_WHITE);
display.setCursor(0, 0);
display.printin("Engine Temperature™);
display.println(*'--------------------- ");
display.setCursor(28, 27);
display.setTextSize(3);
display.print(temp, 1);
display.print((char)247);
display.display();

void setup()
{
Serial.begin(9600);
if (display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) { // Address 0x3D for
128x64
Serial.printin(F("SSD1306 allocation failed"));

for (;;); // Don't proceed, loop forever

}

display.clearDisplay();
display.display();
pinMode(ledmasterwarning, OUTPUT);
pinMode(ledEngine, OUTPUT);
pinMode(relaybell, OUTPUT);
Blynk.begin(auth, ssid, pass);



¥
void loop()

{
Blynk.run();

sendSensor();

}
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1. Engine Fire Extinguisher System
#include "max6675.h"

#include <Wire.h>

#include <Adafruit_ GFX.h>
#include <Adafruit_ SSD1306.h>
/l#define OLED_ 22

//Adafruit_SSD1306 display(OLED );

#define SCREEN_WIDTH 128 // OLED display width, in pixels

#define SCREEN_HEIGHT 64 // OLED display height, in pixels

#define OLED_RESET -1 // Reset pin # (or -1 if sharing Arduino reset pin)

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire,
OLED_RESET);

int thermoDO = 4;

int thermoCS = 5;

int thermoCLK = 6;

float k1 = 1; //luntuk kalibrasi k1= (0.1 - 1.9)

float k2 = 1; //luntuk kalibrasi k1= (0.1 - 1.9)

MAX6675 thermocouple(thermoCLK, thermoCS, thermoDO);
#define pbl 7 //8//6

#define pb2 8

#define led4 12

#define ledpump 10



#define ledlowagent 11
#define relay 9
#define switchl digitalRead (pbl)

#define switch2 digitalRead (pb2)

float temp, a, b;

void setup() {
Serial.begin(9600);
inisial_oled();

¥

void loop() {
/I thermocouplel();
algo();

¥

2. Algo
void algo() {
thermocouplel();
if (switchl ==0) {
digitalWrite(led4, LOW);
digitalWrite(ledpump, LOW);
digitalWrite(ledlowagent, LOW);,
digitalWrite(relay, HIGH);

}



if (a>=76) {
if (switchl == 0 && switch2 ==0) {
digitalWrite(led4, LOW);
digitalWrite(ledpump, HIGH);
digitalWrite(ledlowagent, LOW);
digitalWrite(relay, LOW);
¥
¥
if (a<=76){
if (switchl == 0 && switch2 == 0) {
digitalWrite(ledlowagent, HIGH);
digitalWrite(relay, HIGH);
digitalWrite(ledpump, LOW);
digitalWrite(led4, LOW);
¥
¥
if (switchl == 1 && switch2 == 1) {
digitalWrite(led4, HIGH);
digitalWrite(ledpump, LOW);
digitalWrite(ledlowagent, LOW);,

digitalWrite(relay, HIGH);



3. Inisial Oled

void inisial_oled() {
display.begin(SSD1306_SWITCHCAPVCC, 0x3C);
display.clearDisplay();
display.setTextSize(2);
display.setTextColor(WHITE);
display.setCursor(5, 0);
display.print("ARDUINO");
display.display();
pinMode(pbl, INPUT_PULLUP);
pinMode(pb2, INPUT_PULLUP);
pinMode(relay, OUTPUT);
pinMode(led4, OUTPUT);
pinMode(ledlowagent, OUTPUT);
pinMode(ledpump, OUTPUT);

¥

void displayTemp(float temp) {
display.clearDisplay();

display.display();

display.setTextSize(1);
display.setTextColor(SSD1306_WHITE);
display.setCursor(0, 0);
display.printin("ENGINE Temperature™);

display.println(*'------------==------- ";



display.setCursor(28, 27);
display.setTextSize(3);
display.print(temp, 1);
display.print((char)247);

display.display();

4. Inisial Sensor
void thermocouplel() {
a = (thermocouple.readCelsius()+1);
displayTemp(a);
Serial.print("C = ");

Serial.printIn(a);

delay(300);
}



