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Abstract

Defrosting at evaporator panel is one of working cycles in freezer. Power
consumption in defrosting does not meet the objective of using freezer, therefore,
the approach to decrease power consumption in defrosting is one strategy for energy
saving. Normally, the cycle of defrosting in freezer is a constant time that specify by
referring to the highest humidity period. With this control concept, the problem of
temperature exchange is not occurred from ice accumulation at evaporator panel
but it makes the over necessity of defrosting process in the low humidity season and
cause the unnecessary power usage in freezer.

This research presents the control approach for defrosting by using the
difference of the temperature at evaporator and the temperature at chilling area. By
using this approach, the defrosting process is operated depend on load and the fan
is on or off relate to defrosting time. Test results demonstrate that about 12% of
power can be saved by this control approach when compared to constant time

control.
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AT 2.4 uugiinisanasesgamgionnATkuLAS BsTEVELA
nsmLansszdugaIMaTie At sTioglulndesszive
i - Dossat, 1997, pp.184-185

AW 2.4 0 usugiiuansnisanaswesgamniionafilasiiuinIesssionandin
omaldanelounnuieulituiniesszive gampienmaanaaiiothluiBoumuduiusas
Ishdunsmidudulds A-B Tunwil 2.4 9 Msanaswesgumgiionna viieveamaitluasiu
\n3esszmeazanaailunoudiu kuaviogaLsnuInnIuevieynrely tuAeninuuans1g
gumpiisgninansitanuduivenmainlvarusavieyausnunnitvioyaseld gamndl
unnsinaadefiiuassienn T, eguuiduldsi guvgiifign T, Wuduensraedsasni3
WUA2e LMTD ; logarithmic mean temperature difference wldeadl (Overseas
Vocational Training Association, 1998, p.36)

Aty- Aty
LMTD = ——FZ7— (2.5)
(n—
Aty
A | = o i | 44' a ]
nstinennimiuAIaITsedunvonatennd Inar1uiaTessemeNiesviesn?
nmamdsunaauseunaeloulugansvinnudulden LMTD agldrfignées Fadagdu
SenIgumn)inaf1aadeding Wnualg METD ; mean effective temperature difference
At AIesTEmEndvaviownfeIalunsivarIudy WunsmkansseAuaungiifinans
szueanudeuanatludnsnnaentiegluaTosssive guniinad1sadazegnyn T,
Feognananadunss A-B 1Sendneungiinasi1uafsiavadln unualg AMTD ; arithmetic

mean temperature difference mlansil (Overseas Vocational Training Association,
1998, p.36)

Aty- Aty
AMTD = (2.6)
2

[ o
A )

3) USUNUNUNR (surface area) NUNRILASTDITELUY NUNBDT NUNNLGLNBN15ENE
Touanusoulvduvesluanluaniu vnduesessewmeiuuviadsy NuNRIUaNaInLe
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THien1saneloumnudou wigndupIassemenuuiiasu Auiiianisatelauaiusou (A)
UsznaunieNuiiiAsud uduRae1n1a (A,) wariiuniiviodiuduraiueinie (A,)

n = ATUMATL
N = 31191719

AN 2.5 ANYULLATOITLMLUUASULNDMNYUIANUNA8laUAINUS U

amd 2.5 Juiesesszmeuuuniu nisuvuindiulsenaunasdayaruindiuyszney
LATDITEMBLUUASU ANUNTOMIVUIANUNNINUAVDILATDITEL e AIUAURERINA1TIETEUY
Anusaulanatl

A = A] + A2 (27)

Tngitufiiesududuiaonnae (4,) mldainaadiuss el

A; = 2nab + 2n(a+b)c - 2nNTT7 (2.8)
e Znab =  fuiiRarsuaun (ARuas 2 wih)
2n(a+b)c = Nuitinseuveuns U wLn
20N = flufiedudufigninnzesniiteaosilarie

[

(317U n AU ATUAE 2N 3)
NuNReduFuNaUBINA (A),) mlmmﬂmma:uwuﬁmu

A, = NITDL + (N—l)(; TTA)XTTD) - 2ncTTDN (2.9)

) NTTDL NUNRIUDNVIDEIUNNTIIIVILA
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Sidnnsedindeging vie anunsadeunnsasdiiasuiifinimaneensiuheiulusanill
uns dsudosmeslsunsufagldiduedostielunismuniiy awnsn Download wldan
fulsFlaglaideaqlddnelag Tag Arduino Tgausiu  ludesvesannudigdoniswamn
TsunsunazionanstoyamuafoiealiliduamdunsinuFoudifusu
wnified91n Arduino uszuunsiwauililasreulvsaiaesuuy Open Source 3eiinns
ANUNLONAITAIN0) ‘1'71'Lﬁ'm%’aaaaﬂmLNEJLLWﬂﬁlﬁ%’UﬁLﬁuiwz6] suansdame  Source
Code wazsirpgeineg  Wigldululdau vise aundaudasdesenlalagliideeilddng
FhommiaeddauilulianuadlauasihluAnvmaseddnutumnme Snsiludaulas

U

14 I 1 [y I [ = & 6 1 a o v va A
warasradulaseny UURINE Aududnuiuann  JuduusylevilegeBed 1S uRLSUAUN

Y

anunsadedsgaazlasinuaegauduynlindy  unldendadunuimslunisine

Seuilalneieuasidfnyde w5 liderldane

g o

3.4 grfawrsithanussgndldausionas
g1sauasianyszendlinudesfuuesalilasneulnsaaesdifaguynaniugums
yhazaneiudefiiniosssmenuniss Ussnoudas
(1) vesnlulasreulnsaiass DCcEle DCcduino Arduino Uno fisamil 3.4

m__‘:"

?‘W
e DCcEle :
Ccdulnouno

Jl
it =

RX TX SU GND
SCL SDA SV GND
3:3V 3. 3V 6ND 6ND

ANALOG IN




21
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A 4.2 guidunanuiad VsuAIvives wuia 09 150cm &0 60cm @1 85cm

4.2 ANSNAFIUNYUBNTIDINAFDU
msmaaums%aﬁmamiz@Lﬁaﬁiﬁﬁmmmmaiué’wd%’ﬂwaﬁ]uﬁﬂﬁﬁmaﬂsgmwiawa
AINAEOU mmzﬁﬁmﬂﬁﬁwmﬁaaﬁﬁﬁqmwﬂf Tnudunszaefiivunaunie 50mm
ANAMUY 0.08mm WazAIILEd 100mm Adumislalaq ndsantauseguienn
mudnBudansunszaudedlidouldegadasy [9]

4.3 nMsnadaumeluiiomagau
4.3.1 MInedeUApinNTugamilonna muns1en 4.1 Tusenirnmegeu aaumgll

Y

Tureameaaudasratneaauliiiu +1°C wazamnududuimsaaspainnaauliiiu +3%
QU
vesUfjiin1snaaeuliianunsadiaein1isgiionmeatazisn1sussasuusigg Anuluiu

Jmeduslaasudiu nsvedeuassitudentuniiennian 3 iesnlutugiiennie

a

Mpaumginsuisunslndifeaivgamginiglusii 7ELEVEN vasUsemelneg
4.3.2 dmaaaunarnisinsdmaaauluduy lunisveaeu Tdvin PET ussquuan
Tuvsunas 350ml dnisesluniazduii 4 4u MANAINIVOILARLAUINT 2 d0Igud

AILEAILUNINA 4.3

M1919 4.1 Fugiionnia (Fesnuuialounluainiaui)

fugiionnia | aumgiinszide | ANNBUENANS | 9aUlAna wialaunlu
% v O 0 o 1
VDIVIDINAFHIU wira (°0) (%) °o DINALLIAY




25

(g/kg)
0 20 50 9.3 7.3
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float inputVariableO = 335;
float inputVariablel = 335; // 0 degrees C
float inputVariable2 = 335;
float inputVariable3 = 335;
float inputVariabled = 335;
float inputVariable5 = 335;

void setup()
{ //Begin serial communication
Serial.begin(9600); //Alota sarjalilkenne tietokoneen

kanssa

pinMode(A0, INPUT);
pinMode(A1, INPUT);
pinMode(A2, INPUT);
pinMode(A3, INPUT);
pinMode(Ad, INPUT);
pinMode(A5, INPUT);
}
void loop()
{
analogRead(A0); //tédma kolmen komennon
paketti tarkentaa lukemaa
delay(10);
inputVariable0 = analogRead(A0);
inputVariable0 = inputVariable0 / 1.3667 - 245.116;
analogRead(A1); //get more precise reading with
delay-read again
delay(10);
inputVariablel = analogRead(A1);
inputVariablel = inputVariablel / 1.3667 - 245.116;

analogRead(A2);
delay(10);
inputVariable2 = analogRead(A2);
inputVariable2 = inputVariable2 / 1.3667 - 245.116;



a6

analogRead(A3);
delay(10);
inputVariable3 = analogRead(A3);
inputVariable3 = inputVariable3 / 1.3667 - 245.116;

analogRead(Ad);
delay(10);
inputVariabled = analogRead(Ad);
inputVariabled = inputVariabled / 1.3667 - 245.116;

analogRead(A5);
delay(10);
inputVariable5 = analogRead(A5);
inputVariable5 = inputVariable5 / 1.3667 - 245.116;

Serial.print("A0 = ");
Serial.print(inputVariable0 ,0); Serial.printin(" C");

// print variable with 0 decimals...
Serial.print("A1 =");
Serial.print(inputVariablel ,0); Serial.printn(" C");

// resolution is 1 degree anyways
Serial.print("A2 = "),
Serial.print(inputVariable2 ,0); Serial.printin(" C");

Serial.print("A3 =");
Serial.print(inputVariable3 ,0); Serial.printin(" C");

Serial.print("Ad = ");
Serial.print(inputVariabled ,0); Serial.printin(" C");

Serial.print("A5 = ");
Serial.print(inputVariable5 ,0); Serial.printin(" C");

Serial.printn(" ");

delay(5000); // wait 5 seconds and return to loop
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