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Abstract

This project aims to study and design and build a tool to test the heat and coldness
of objects. Additionally, the result of the study can be applied in various industries including

food, metal, pharmaceuticals, and others.

In the design and construction, sheet metal is assembled into a cubic shape in the
same way as an oven. an electrical circuit and heating coil are installed and connected.

Ventilation fan and temperature sensor are also installed in the oven.

The operation and temperature are controlled by using a microcontroller. The
experiment is to measure the temperature at each time until the temperature reaches and
remains at 100 degrees Celsius. The temperature measurement will be done with and
without heat insulation in order to compare the difference in temperature increase and heat

loss of both options.
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AulasumuANieInskardeyamuUsldlunsAwnkanslunsem 2.1

ANS99 2.1 FUINI9ANSDULATITDIDUAINNSOU

duls U 9N A auau@Ea  |iman

ANUHUWY P kg/ m? 1.205 7874 7850
51183 v m’ 0.188 0.091 0.091
MmaNuieuinI C K/kegK 1.005 0.5 0.49
18 m ke 0.22654 14 13.8
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A A AT A A A
L ™I, 2T, ™I, ™I, "SI
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Faruazle
kA = 0.727
L -_ L[]

a1 m WU wavesenianisluisaniauiainiun1seentuumingu 0.22654 Alansu way

c uAimnualsauseus g na 1.005%1000 J/ke K

0.22654 * 1.005 * 1000 * AT;

1500 — (0.727 = (T; — 25)) =

At
- (1500 — (0.727 * (1; = 25)))
227.6727
2500 TI
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navasmauRnfsisauIuiudan EPS Foam (Expanded Poly Styrene Foam)
ALl 2 dadundanaglalumiauys 5 au wag EPS (Expanded Poly Styrene Foam)
YWIAAIINIUT 1HAUINUsERsuntl nsRefsauItaInnsaneneenlilunsaiNdenis
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LaaaruAsl MCU (Micro Controller Unit)
2.4a318ll PDU (Power Distribution Unit)

3. 119U (Oven )
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JUN 3.8 uananseenuuuashi 3 dumdn
3.3.1.  gamuAN Micro Controller Unit (MCU)

YAAIUAN Micro Controller Unit (MCU) Usenauluaie Arduino Uno Laglua

Temperature Sensor Interface Board Liel¥eusariuiguiwesingumngilives DS18820
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JUN 3.9 uansgunsalnieluyaaiuau Micro Controller Unit (MCU) waguksTemperature

Sensor Interface Board

i Arduino UNO 91 OUTPUT 7 7 agilntifiaauauiinas 97 OUTPUT 71 8 il

v

wihfiauALwnaInANSauLazY) INPUT 91 2 Suthiidusnsudygia Analog 91nlnsuin
9aun U3 DS18B20 TEMP Sensor Interface Board A93935i3audaiulnsuingamgil

Y

a3 DS18B20 lneusenaudigsiimuniua 4.7klevia Wausdaiuvl Vee wag ¥1 DQ fagy

7 3.10

JUN 3.10 uananseenulnsuingaumgiliues DS18B20
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3.3.2. ﬁﬂﬁhﬂiw Power Distribution Unit (PDU)

sqm’iiﬂﬂlw Power Distribution Unit (PDU) Uszneulusae Solid State Relay @992
9 SSR 1, SSR 2 wavihddmsutlesiunsruaiiu 2 é7 lay Solid State Relay SSR1Tusn
AIUANUNAINAILSOUNTBHeater kA Solids State Relay SSR 2 1usamiuauuenasie
au @unneuanvasPower Distribution Unit (PDU) Weudeffudndau 220 VAC desiaiiie

ANNAEAINAENTTnaAUTENURT IThiuYaveunlay

U7 3.11 uansgunsalmeluzgmangla Power Distribution Unit (PDU), SSR1, SSR2, Fuse 1,

Fuse?2

3.3.3. 19U (Oven)

gunsalnglumeudsenauaislnsuingamgiiueiDS18820 ¥naINAINNTEU220

VAC 200099#lazinausyuigainiavinaisuaimasiidulanenuninusou220 VAC
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Hesangunsallulaspeaulnsawesildfie Arduino UNO ZdldwenduisArduino IDE
= 1% & o w o Y I3 a
Weumen 1w C+Hiduaddlunisaiuaunisyiany Smguszasrvedusunsdlunismivauiley
3 ntidasialull
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Laruandinsyhaurewaainandseulaenseulusunsuiiinisaiunugamgl

U

LUU ON/OFF Control #ifn 100 ssrwaldes

2.A7UANAINTITVNUYDIUBLABSTAAUNY U U INALIINIUAGALIAT TuTINuR
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3.81uAningunginnglumisuannguiweideiiiewny 1 Jui laeiin1san

wiinlinn 2 uil

'
o W

ANdalun1sArduino UNOYIuanunsasansnasa Uil

#include <OneWire.h>

#include <DallasTemperature.h>
#define ONE_WIRE_BUS 2

OneWire oneWire(ONE_WIRE BUS);
DallasTemperature sensors(&oneWire);
int hot=7;

int fan=8;

int Temp;

void setup() {
sensors.begin();
Serial.begin(9600);
pinMode(hot,OUTPUT);
pinMode(fan,OUTPUT);
digitalWrite(hot,LOW);

digitalWrite(fan,LOW);

15



void loop() {
sensors.requestTemperatures();
Serial.print("Temperature :");
Serial.print(sensors.getTempCByIndex(0));
Serial.println(" C");

Temp = sensors.getTempCByIndex(0);

if(Temp<=100)

Serial.printin("HEATER ON");

digitalWrite(hot,HIGH);

digitalWrite(fan,HIGH);

else if(Temp>100)

Serial.printin("HEATER OFF");

digitalWrite(hot,LOW);

digitalWrite(fan,HIGH);

16
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4.1. Wan15NAavwUBIAY

lngnisnagevagldasuduaingungiviesdngliilviduvaainniuseuauds

Agaan? 100 ssrwaluaiuiaiui 30 wil wiemuamaamgiivn 9 2 wid

JUN 4.1 wanamaveaesvshiliuazvnainanuiou

17



'
a

JUN 4.2 uLansmsnageunsinauuag Inguma

Y
nsnagaunishiausoulag ldfiauruguatelu Wetngamgivng 2 wiidu

LA 30 Wil kansveaesildansaasuilumsuaznsnlafmaludl

A1397 4.1 msmmmqmmﬁmﬁmaau

na(un)  amngpdi(avanialdas)

0 35.63
2 44.19
4 62.12
6 78.81
8 93.05
10 101.81
12 100.94
14 101.31
16 101.25
18 101.19
20 101.06
22 101.12
24 101.25
26 101.44
28 101.37
30 100.94
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v & a | = a = a £ | oA |
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4.2. nsnegauni1sinlusaulaeiiauiu EPS Foam

NAWINTNAUILAINTOUNYINAIN PU Foam seumaigludantaninululae
awuvu 25 fadwasdudiuiu 2 Fufaiu waziiugesinseimalin 25 fadwnsszning
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M13NT 4.2 wanaran snaaeulartuinA1gamiilnedauiuvy

VA (UI) aaunii(avFLUaLteR)

0 40.31
2 55.44
4 75.87
6 93.87
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10 100.94
12 101.56
14 101.31
16 101.12
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22 101.56
24 101.37
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28 101.5
30 100.87

3 ' a ! =2 = = a X ' ! = a =
PNNANITVARBLTINIIgUNANLEYT 0 s 10 uiiusn In1siiudustsailosuas iinluds
102.12 aemgadisd nasntuaungilungnegiidnaden 101 ssrwaida wagninidle

° ] ~ 1 a = o Yo d'
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MABANIINAABIYAAIUAN Micro Controller Unit (MCU) wae gadeln Power
Distribution Unit (PDU ) fin15i1a1uléid fanuusiugrundede lassainwesyainiey
(Oven) eonwuubiTiaruudausiasnunnudeuldd nsesnwuulassadauisaoeniden
AU EPS Foam (Expanded Poly Styrene Foam) fidianumun 2 d3ldse Tunsdiiiazldv

nsnaaeuiuatuilinmeTandugaunsalaielegliitilassademdndems

5.2. Uggwnwuainnisnaass

PNNIsnaaetilelinsiuasumguvgivesusunsuaiuau Tiaadulun 150 aaen
wadeaduniaidelios 30 wil nuitAmeungliasanludiuvennteunialife 127.94

DIANLYALTUARILAUINN 16 DIUIAN 30

Jymainunasannisveassdienisiiaaudemsludunduauiudsunaiun
A v = aa & a 1 & 1% =
Wudinisuaniudereniokaziledgedeuin uenanddiuvesunainAiusoulinig
= 1 [ 4 ! 14 1 @ ! o/
wasuazaedenivauvinliaunsaidiunldnusiels sgslsinuludiuveddassaidlans
UamasNnaY YnI99sAIUAN Laz Yaatetndwinnuliduund amanudemenanslii

Tugui 5.198laualuziaINUIUABLHDY

22



JUT 5.1 Uan9auldemeauiudgiiaiuT Lavyenainnuieu

5.3. wuamauilay

Tunseanuuuiasesdlonagaurnuiouduresiagiiioilmunumuseauseui

g9nd1 100 BamigaLTes

nduazdesdinisusuuplaeldianniaumuizandvaniiznldanu wu aa
290ANNFOUNTAIUNUNIULINTY VUIAAIUNUIVBIBTUIAUIFDITAINUT TR
MUURANTEUNINNTIE YFUUTIEMRnRunaInANTauinAuawIudgIalul vie

AADAIUADIDBNHUUITEUUNITUYUIUVBIBINALARTY

23



5.4. daiausuusuaziuINIenI TN

INNITIINsANElAsTINIseRNkUUKazas1IATellavndauauSowduvedian

anansaagudaiaueiuziaziuImalunsiauazUTul slassnulusnanlaneludl

Tudulassadne amnsafazdiulsaldsuianildduawiuneludidugieliana

[
a =

a o yaa
miqzymammmuslwmwu

luduyamuay aunsanazusuugeiautninmslidanulinetu wu Jaouanwaen

4

gaumnndl daindvsefduasalunsasrgamniindenisisnaasuliasniniu

Tudganagouaudu lunsimuiaissevaaeunnuiouduvesian iauysal
& v = (% dy (% 1 1 o <@
wuulugunsaldudeaiuil amnsaiauidesenludiureinisviaiudy lnen1sesnwuy

Wafuludiuvessyuurianuduiasynauanamgliiudiulalueuian

24



UIFTUIUNTA

Dassualt Systems, Solidworks Essentials: Solidworks Training

a ¢ a &

3A.95. UIIAANA 5550LYH, TanIMINTTU Engineering Materials, d1tnfius Hidn
gLAdu, VLA,

357175 215UNS, Arduino Uno fiugnu loT, d1tinfius Prompt Publishing

a 1

asiiu UseiRuians, Allaleulusunsusientw C atduauysal, dinfiud lUsIdy

9 Y

[ 1

gimil aunsinsila, letnddnnsedind adu POCKET BOOK, diinfiun 31am

=

gLAdu, LA,

https://thermtest.com/physics-explanation-of-thermal-conductivity-of-metals

25





