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ABSTRACT

The purposes of the research have two objectives. The first one is to develop heat
transfer system using to cooling copper tube and microcontroller. The second one is to evaluate
the system performance. This system consists of 2 parts, control system and cooling exchange.
The control system read and stored the temperature from two sensors, the first sensor measures
environment and the second sensor measures system temperature. The cooling exchange is the
cycle of cooling water in tube which is transferring to environment.

The result shows that 1) the system produces average different temperatures between
the environment and the system 4.5 Celsius and 2) the result figures out that cooling source is
sufficient to the system; otherwise temperatures are not difference between the system and the

environment.

Keywords: Heat Transfer, Copper Tube, Temperature Sensor, Raspberry pi
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duinslulsauiounuy  evaporative cooling lavinn1snageuyszansninnisvinaudulssseuauin
2X6x25WxLxHm izwﬂ’m@mﬂszﬂauﬁ’mLez“jut,ﬁua%m3’3@1”5@qmmﬁuazﬂ’mwﬁué’uﬁwéﬂnma
Funtauazasaslilasinsiwamesitviniiaiuaunisineny annsadeunuIssuUaITaAIUAL
sumnlindvegnelulsaSouasunUasmudiivunls

2.2 25saunssuiiientaa

lulasaoulnsaiass (Microcontroller) [umingUsyananavuinidniiignauaansags
Jaguldsunmswmuliiivsednsninas Jvwindn siagnuaziilidenldauldegrmainnany
gniIDgaty Arduino, Raspberry Pi 1fudu Tunisneassiilduade Raspberry Pi Jugunsallunis
muax Liesnnduueiaiiarunsaasssuudfoanisld annsadouldsunsulévatsnie fuavinls
gunsalfimnudameulunisvhaunnnindewfisuiiu Arduino [10]

walulad Raspberry Pi luuain Microprocessor wuiaLanusoanvaznanlainduvesa
AeufiumosvLadnfianansadensefusenin Aduoin uazlandls anunsathudszgndldaudiy
3udnnsefind MWdmsunmswawilvsunsy wdeliifurdesraufiumesuszdinanuuunidnls Raspberry
Pi 5993 UsTUUUURNSAUND LU Raspbian (Debian), Pidora (Fedora) #3aagn Windows 10 [11]

wugas (Sensor) Wugunsalldlunisnsiadudyainnieg mudnguseasdvessu Ty
Haqtuiigunsalvaniidauann wazdalisnangn Iuaﬂuﬁﬁaﬁﬁi’mqﬂizaaﬂ“lumimaﬁﬂqmmﬁ ERHGRE
Wonldiwuwesluminsiningamgilaeidenly DTH-22 Digital Temp & Humidity sensor

49



NIATINNINsIaNeluladansaunaLasuinnssy
AzWAlULATaNTAUWA WNINEIRETIVAQUENTAN U7 4 atun 2 nIngAu - 5uI1AN 2560

P

nsaemanudey Wunsuandsundsnuamnuieutvdundendedlog 3 uuuuleiun
NMsIANLTOU N1IHIANNTEU WagNISUWHTE
1) n1stiagudeu (heat conduction) sUuuuMsmEmndsuANLFeuLUUil Ao nnsi
Sngulusniraudoululuiiryg + Fsanufeusranainuszezsynaaziatiiuiesnly Taeiidueedl
ﬁwé’mﬂwﬁwémﬁwmm%aﬂﬂLﬁwﬁu%uagﬁU%ﬁmmaﬁﬁaﬁwmehﬁ?ummaamlﬁmnmsw NIATLIUNT
Usnaunnudeu (Q) Fevheduing (W) aansamldanaums (1) [12]

aT
Qx = _kAE (1)

il Q fie Usunauanuiou (W)
A o HuRvesTngiifimsthemenudon
T Ao gaumgiiuinvesing ()
k flo dulszAvinmatheufeuvesing
2) m3nAu3eu (heat convection) mimammm%fauiugmwuﬁ i’mqﬁJuﬁamé“auﬁ%’!ﬂﬁ
wavilieusouedeuivazmemlude fuduuinunmshemauounuuiiwiomainauuansis
seinsgamgiidumsiuvanemadundn Ssnlsanaunsi (2) [12)

Q = hAs(Ts — Ty) (2)

do 0 fe Usmmanufeu (W)
A #0 fiufhvesmgiifinnsmemenufeu
T, o guugiitufinvasing (O
Tq fio gaungivediva (°0)
3) NMsuK¥ed (radiation) Inqusiazaiindnisusieufousonaindedlnefisnsn1suned
anufeuseniniuindionmgiauysal aunsevildainaunsi (3) [12]

QemitzE'o"A'Ts4 (3)

e Qo AB DATINTUHUTEANTOUBDNINNURY (W)
€ Ao A emissivity YBINURD (0<E<1)
& 1 PN -8 2 4
O A A1AINYBY Stefan-Boltzmann (5.67x10° W/m”".K)

FANTUNITINY
1. 1A3943IN1337
Tuunanuidunmsiausaznaaeuluiesujufinns wisedmsunisive el

1.1 53UUSTUIEANNSUMIEiavinANuduLuuianaawnssuivlilasraulnsaians
1.2 wwutuiinAngamgiseninannzwndeuilufivanizwindeunialdsyuuanuiu
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2. SunsunsAnfiunside

fupounmsinuadeil aniideliussiuduneu fad

2.1 Anwndeyabasdu ilunsifunusudoya Anviarudululd wasdmustymvesssuy
FadumsAnunssunssuiioadesiuanudde 1wy ds1 tenans mIfumandumesidn uazunay
WertlunagsaUszine

2.2 nseanuuuwasRALTszuy esnifndadursuuuude Kedunseenuuuszuy
muaugumnRSalufdmiuinfudednduasfesinsanlutiadonatsdin Seilseanden dail

1) nMseenuuuszuy esnmaiasadaifussuuidariilfnmsauauiudsingg vilden

Fefunsusugangivesniudnduiunsitedidsmjutiufiasinuimoinsamendaigumniing
fulinandnlidaviely fufudvldidonituiiindouvondaduuiinuiinsfvemmgiliiduasni
Uinnseuthangiuiidnduniniiazmugu nnsiudeyanuigumgivinashindsadagsian
geni 30 ssmuwaldudlunanansiulasianzluggdouanmsiinseideyaiildaunsnoonuuussuy
Tagsu uansfann 1

R EEERIRM
< l ﬁamaquﬂul

‘ / 7
AADIATUAN P vl
' Z 7
H 16m “

FEUUIIATTILEL

(V) NBNNISVINNUVDITEUY

(N) HINTITVINUVDITZUY

AA 1 TAS9E519N15919UB958UU

1NAmA 1 (n) uansanisviiauresszuuUsEneumelsulwes ingavgll 1ilensieaeudn
Ay 30 ssmeaiBeavielsl vniuasddlfssuuinanuduinn warssuuigneenuuulivhey
lnggnansusEninanat 10.00 -17.00 u. ilesnfiednduriifieiniafouiian ludiuvesszuy
anuduinisesnuuuianind 1 () ImamﬁafnﬁummméaﬁwLﬁmlwachwiammmLﬁamammmwﬁu@
pImAvInAseutng Tasudnudrenmaiifieudursidminunnnitoniafeu dafuernimbuazgnng
avuddnaliAnmssrusarbuluguinaduadassssmni mntuiiuiivdeseenlaglna
founduthgunasiuinanubuhanumuduiginasuideld lunseenuuudwiunmanasssildlivie
yosunsuaesgaielAnA I Susg1snsou Aauiuil gUsaiifiuiiussInm 16 (@ x @) pams

wazinanunsaiazdilueglaussuna 20 dsemsauns
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2) M15RRNIUVTEUUAIUANNTSTINGIYN TudiuvasniseeniuuszuuAuANwUeenily 2 du
fio dhufifusndouns uarduiidusensiuag Seleandondsd
2.1) dhuveseniauad mavihnuvessiaunslunuideinseenduddau fo daunsadu
gaumgdl dhumuny dusn-sonszudlii wazdiuszuuvhady uansisning 2

U

STUUTIAULEY

N

AN 2 1A59A519989815AK7S

nad 2 wansnsregUnsaldrumuuiiaaddety Saseneudae (1) wuimesie
il (2) vosnlulasneulnsataes Raspberry Pi (3) 3tad (4) szuuvhanundu delivdnnisvhaudsd
Tudwveswuweiingungiazdsargungiinmadvlddsalifuueinlulasaeulnsaaeiussian
Raspberry Pi Litow3sufiurngamgifiiimualy lunmAdeiismuaaiioudeulii 30 sswadoa &
\RusiimualFegdedlriuiaddnsiolnihuite Wssuuianudurhausioly
2.2) dauvoswonduas Wunsdeulusunsuilonuaugunsalandawaslvinausauiuls
Bufausniserugangianeuses Wisuifeuguugdiildtuaiinmun sndudsdygiieludanie
Unszuvviraudu ielilfanmuwindenfifgaumgifivuizan mswauilusunsuldnwilnsou
(Python) Tun1smuaugUnaifeun eazidelunisitauildnarilufdednly
3) MseenuUUTENALS szuumsvhauvedlulasaeulnsaiaesliitiunuansny usdui
UsyAvsnimniavhau dfussuutieenuuumnifteiiuludunsUssinanafiuiuounagsinis n1avieu
dumusiumsihnuuuuaseanailifings sgszuufewmsuausienisiudsunlasmasaiian Tu
nsdilgunsaifsmunagvhaunaen 24 $3lus msvenuuukanIanInd 3

1 | Function ReadSensor
2 |Input: temperature from DHT22
3 | Output: signal to control relay
4 | WHILE true
5 READ data from sensor
6 STORE temperature, date, time to file
7 IF time > 10 AND time < 17
8 IF temperature > 30
9 turn on cooling system
10 ENDIF
11 ELSE
12 turn off cooling system
13 ENDIF
14 delay 30 minutes
15 |ENDWHILE

= o w o
i 3 Wsunsudmsuauaunisvinau
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i 3 wansasdlUsunsumuauMIINUTetruY dlddunounisihauanamd 1
Bunussiiadl 4 madaguisuesly vinduaginseiudeyagamafondieuees (ussiail 5) Ald
NnwULwegunnll DHT22 (Ussiadl 2)  szuvazvinstuiinaigamnll fu wazaadulnddeya
(usaiail 6) nturthdeyaildaninddoyauinsraeutiane (ussiadl 7) mnaangndes 1
Av1aaeugangiifildannieuwesgungi DHT22 (Ussviadl 2) Wilethunuisuifisugumgifdivualy
(UsevinTl 8) dwsunsmuunsda-Uaszuuvherandu (Usvindl 9 way 12) szuvazinIaseaeuly
Snwaiiinng 30 it (ussvindl 10)

2.3 mavaseuazifiutaya n1svnassnsaiidunmvanouitenaaeuszuuluos foins G
ndnngeimItemanuiouanssuuitsiiogassdiu Ao mahnnufeuaniilugvieinvemeuns
uaznismeusouniavienasundlugoniafiogseudna maveaesiliviovesunsmunadurigudnans
10 fiadung v 05 faduns uwidsidanaduldiudmamirldndesrniofivarndy ns
Inadeulifudilvadiesng 1.05 Anseedundt amdl 4 Wuusunimmsvhauesszuy lnsfindos
unuinistiluanmundeuilunfeudusume s ingamgifusn duudsmmbuildlussuudy
miﬁwfwLLGTNNamﬁﬂmaﬂuﬂéaﬂme‘im%’uLﬁumwmﬁu LLazLszjuLsza‘%i’mQmugﬁﬁqﬁaaqgﬂaméﬁmdma
NOANTISEEY 20 IBUALLAT

Lo &
ﬂf‘i@&ﬁ?llﬂll IR T AR EUMI

Erue FTAgMn 2

AW 4 AINI1EBINITYINIIUYISEUULNBNAADUTEUY

i 4 wansnwiassdmiunsnasemdmnainsgunsaituniduiiseusesudn svuu
Uszneuse daumuey wazduszueauiy luduauauiuihide-Un Tsidulvarusoneuns
Tnoazdinszuuidleagmelidormun fle guuaiiiiu 30 ssrnwaFsauazegludianan 10.00 - 17.00 .
nsingaumniiorinanige Ao Yagumaiivesanimuinden (wuwesingumgll 1) wazsmsingumgiineg
Auasresienewas (wuiwesingumgll 2) 1ussey 20 wuRwns nsnaaowitluiiuiitn Lifitade
AgUBNTUNIU

NAN13IY
1. NANISWAILITTUUTEUNEANNSBUA8YIaYiIANuEuLuLTianauassuiululasraulnsataas
A3delddndunisiauisruussuieainudeudisvierinanuiusuuienesunsiuiy
lulasmoulnsatas mutuneunsiselussesd 1 lngihdayaannisAnel uaglasien indaviissuy
szueAuSeumsiarhaudusuuenswassuiululasaeulnsaaes waziadedlelunsvaaeau
SEUU NANISWAILILARNITININT 5
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AWN 5 nansHaILIaUNTalIUENSAWS

Nl 5 wanwan s szuUludusTUUAUANM ST uYessEUY WunsegUnsaldau
AuRutuadinietu Sesznaudas (1) vedelslasrovlnsains Raspberry Pi (2) wuiwesingamgd
(3) 1106 (@) uvdstelinszuaadu 220 Taad uaw (5) gunsailnih Tneiludaudt 5 T 1§saesnsanslal
Tunudniiorhnimwumnesiliiulnsdwitote

2. KANINAABITEUUTEUIEANNSDUTeviaviAuBukuUTianeuasiuiululasrouinsaiaes

gidedniuntsnaassldszuuszursainufeudierieriiainuifuiuurienswnasauiy
lulasreulnsanesivanniu dluadidummeaeulufesuffniailensasunisiuisuifieugumagd
spyiluanmeindeurhluivannswndeuneldszuunnniu maveaedlasilnszuulilagliseuy
Wudeyayn 30 Wit Wuian 7 92109 (10:00 - 17.00 1) Wuan 7 Fu e1seit 3.1 Wudednsiiusa
NIMIARBIVEITLUY NaNINARDIUIINGI szuvannsavihauld Tagligumgiifiunndtafuieds 4.5
ENGRRGIGHE

AN597 1 HANISNAABITEUUTEUIEAINLSDUMEviaviAULE UwU U naawasiuiululasAsuinsaass

Sl 10.00 10.30 11.00 | e | e | 16.00 16.30 17.00
qquﬁ 1 27.89 28.80 300 | e | e | e 31.5 30.2 29.8
qmmﬁ 2 235 24.05 2443 | o | e | e 27.54 27.0 26.45
ANAINLANY 4.39 4.75 557 | e | e | e 3.96 3.2 3.35

5197 1 1 usegsmanisiivnasnssezioan 7 Yu Tnsunusniludayaainisugesdmsu
ﬁmamwﬂﬁamwumﬁamﬁ”ﬂﬂ LLmViamLﬂwﬁ'auamm%uLeua%ﬁwi’mammﬁﬁasﬂﬁi yuaemadLiuy
wazhorfiannduainuuanaiesy mwammumaaamwua dlerinisiiususinauasuising
LmﬂmwaaammmaaawwmmmmLaaEmuLwammwmmnmmaameumaamswmaauﬂumq
gAY ANNANITVABBIMAINUTIIAULANAITENI RN TANEN1IEWIRGeN UM TlATEUUA18W
mﬂmﬁuﬁmm?aagjﬁ 4.5 9IF AL d
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aAUs18NaN1SIVY
1. MIWAIUITZUUTEUIEANUS DUAIeviavinA LUk uuvianadwaeTiudvlulasaaulnsatass

v

UsznausigesAusznoundnadesdiu fe 1) diuaiuau waz 2) daudienanulu luniseasaid
szasdiiomszuuianuiuluiuilidadothluinudesendwmiussurhiudaiidonisanu iy
wuulsgnda 9nnsneaesnUINszULYieveuauduaansauiusamailianauadsedd 4.5 o
wardoa Insmsvanosfinaiaenndesiu muss sudaonna wazany (8] Faldldvenaauaanburiins
TLUUANTOU

2. Mnnguimstanuieu onaidusuiesnnldsugungiifunnvensuasaiitimin
wnniemaseuiiogseuthsdsandamasiinavinliihmuifuasgiuais :nmsmeassdisnanaunsa
funldssgndldiussuuharubuluiuiilnilifesnisaumduiidiantn wu ssuushiuda ssuu
szureanubulitiuaunsal lusiu

LRIGIGITE

middvilazdinnstwanifeluldou masdsudsnnandulifsmeriiidoninluns
myuisuuszsouthiinduidnngssuuasiigamgiigaudnavilissuulvigumaddlaunnsrsuonai nd
msiiinautisinanduuuitoidunistionaeimeduasiuanaasyinlildssogianenmiuldlna
1Ny

nsiteluadsreluasihgemnasafand i ludssgndldiunnsuisadaly Sadurduuuudn
fatnndeyadosiunuindalinandnilutsggmun dnluggiounandnazanas fedumnanunsnyi
Tgamgiinelurhiudalurisggieuansadlsinazinasionsiiunandnvesldinld
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