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ABSTRACT

INVESTIGATION OF THE DRPRIGCESS OF APHRESSING SOLAR
ENERGY AND THERMAL ENERGY STORAGE SYSTEM

Halil ATALAY

Department ofMechanicaEngineering
Phd Thesis

Advise: Prof. Dr.Olcay KINCAY
CoAdvise: AssProf. Dra @ ¢ dzZNK Iy 4h. ! b

Drying of agricultural products under hygienic conditions has a great significance. In
our country, these products are generally dried by laying on the ground, but products
dried by this method are prone to harmful affects like aflatoxin which degrades the
quality of the productsDriers which are used for this purpose, maintain drying to take
place under healthy conditionsin this work, drying system was improved by using
solar air heater and thermal energy storage systén. insulated packed bed (flint
stone bed) was used as the heat storage medium. So, the parameters affecting the
performance of solar drier and packed bed thermal energy storage system were
obtained experimentally. Furthermore 50 to 60% of the waste energy recovered

by using a recuperative system.

Apple(golden delicious) was dried in this study. Drying behaviour was investigated for
six different apple slices(betweenrl®mm sliced rings) Measurements of temperature,
relative humidity, air speed and prasre into systen were recorded with datalogger

The values of the mass of the apple slices were measured every 30 minutes during
experiments. During experimental studies, drying times were determined for between
55°G 63°C temperaturevalues as a 6 hour§Vhen operating at full capacity of the
system maximumrelative humidity difference was found %16, maximum air speed
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difference was found 1,05 m/s between entry and exit of drying cabin . However, the
value of the SMER(Specific Moisture Extraction Reés)determined 502kgy,dkWh

and the value of the MER(Moisture Extraction Rate) was determirietkg.dh.

Some of the test specimens was transmitted Ege University Food Engineering
Department for testing of apple slices in color, fiber, taste, deteation of moisture

and water activity.

In the result of the tests, dried apple slices, especially due to determination of
moisture values below %1&nd water activity values below 0.an be accepted dry
matter and can be resisted deterioration for anptime. Also, it is observed that the
drying is affected positively the quality of the product because the agricultural product
dryer is worked between low moisture and temperature values.

In this work, the solar energy assisted drying system was cadpaith electrical
drying system which has a similaapacity in energy consumption and initial
investment and operation cost&lectrical drying system consumes 35 kWh of energy
per day. The agricultural product drying system, due to fans and recuperatiit

only, consumes .82kWh of energy per day. So, because of developing this system, by
76.8% from the electrical energy was saved up in drying prodasaddition, when

both the two systems are also operated at similar capacity, the agricultural product
drying system can be amortized within 6 months but electrical drying system can be
amortized within 12 months.

Kewords: Drying, Star Energy, Dried AppldPackedBed Thermal Energy Storage,
wSYySgloftS 9ySNHE wSaz2dz2NDSaX

YILDZ TEGNICAL UNIVERDBY
GRADUATE SCHOOL OF NATURAL AND APPLIEIESSCIEN
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Sy oNéeN|l SySNeA (leéeylreP 2tFNF1 1dzZ £ yPtf Yl
ISt AOYSE SNI I NI FANWIXD RIS YA (SIS SANIYSRE Sy SNE A 2
AAA0GSYESNRY Ao0tSGYS @S 61 1PY YIA&NY T | NPYP
elde edilmesibu sistemlerinkdl Y PYPY P |y LX Iyl @PlFNIYF]dl

«t1SYATAY &l KAL) 2f RdzE dain 8el BIYNIYW | 2 fl EBE 6@ NR S
GF N FPYRIY OAftAYSY o0AN) ISNIES]TOGAND ¢ NPY

1SYRAESNAYS &SGSNIA dz23dzg Yl FEkyP o6df YI
281 NF]1 3INYySd SySNBAAAYRSY ! ta RISy $ s ta
618t YIaPetl OANIA1GST odz GS1y2f22AyAYy

1+ ePyPfYlIT RPN

DNY NY NieyReSve sebz@ dzNHzii YI  aAadSYf SNA @S | dzNYzi dz
et POYL el LJPt YPO 2fdzld 0dz 1 2ydzZft NI Af3IALA
1 dzNXzi Y| LIF NI YSGNBf SNR AYyOSt SYYS{TGSRANWD
| T SEEALESNRAYAY @ANDANNYRS | PN} NP | 2 f| BaBafzy |

aPOI1tPEPET o0FEPE YSYASZ KPIP @S NNNyS 31 NB
etkilerinin mutlaka bilinmesgerekmektedir. ¢ I NPY NNNyf SNAYAY 1 dzNY
SG1AEA 2f{aNND EEARBRNPRANS] IPRI ol TR tyY 1358 dayN
miktarlarda enerji gerektiren karni® {demierden ol@Y I { O ICRANBal £ NNNYy
1 dzNXzi Y'I | yOSaA Al | SMa@IPRydyaP ISR P A S N 1 G 1 NI SN
i SY ol al YI 1 fkiedidRySEI NGBS RR2NIGSIY § dzNHzidifitmesi S y 2 £
LIS] ®2] KBSREBYRSEAXAMIRISTAGRRPNID .0RY RIS RISKE IS
RI1 Y SYRS elfeleimk hektentisi gelmektedir. Alternatif kurutma teknolojilerinde

3 S N1eS | { & defNPFISNRY | I NINE | dzf £ || yEBOBNR NPY RS 2
| YNy § &kilde getifiimelidir.

Kurutma & SYtf SNA GSYSt 2 I NI | Bulujdi2Ndizdndzéelb®F { NN
ortamda kurutma demini s&layacak enerjininN NI & hifiniekden ol@Y | 1 0 | R P NI
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Y dzN3zi dzf | O 1 N NNZ/e dAi ey T dMMN \dxXDymitina o&kIN | £ SY S
kurutucuya gid ve ce®] IP1 A  8Adz APEEPNEAR dBPH WBJBNDRG Y I & NNEB ¢
belilemede SG 1 At A 2f Y1 GF RPN | @8NPOI o6dzePl 1T St £ A
ol ' YPY @&FyA | dzNUziidzOdz GALIAYAY Budlerd NMbeSy Y S a A
2f F NF 1 1 dzNHzi Y  20RJ ¥ I &ERyRP | daNJgi SFA yiP1i 3 Sy St ¢
KIFEIgF 0 @S 06 dzySayaPRaZPy | S/yrietE Maligdtiniaokduran bat P O |
etkenledir.

DNyS6 SyYySNEBAAA GSYSE 2tFNI¥1 Af{1 &@FGPNPY Y
0ANJ SYSNBA GNNN 2t NF1 NNNYy 1dz2NHziYlI&aP | ceP
aFr RSOS 3INYRNI @FNINIFYYFEYPY YNY(INYy 2fYlFA&P
LINPASaAYyAy 3ISNB1YSar (dzZflyPYPYP APYPNI I
SYSNBA&AA KIftAYRS RSLRtFIYyYlFIaP @S RSLRtlIYylY
2t YIRPEP T FYFYyfl NRIFI RI 0dz PAP SYSNBAAAYAY

Meyve ve sebderinKA 28 Sy Al o0AN) 6S1AtRS @S RNSN]l VYl
aS101 NNYNy |1 yOStAltA FYFOPYP 2ftdzdddzNYI Gl
SYSNEBAAAYRSY @FNIYNIFYYFE] SYSNEBA YItAeShf
2LIAAE2YRdzN® GSlySINEA aANRSY al RSOS 3INYRNT &l
3S0O0S &l RIF 3INYSO6 POPEPYPY &@SGSNIA 2fYFIRPET
1 dzNHzG Y PR 2KNNB AP KSRSTESYYS{TUOUSRAND . dzyd
ANNB1fAfAvRgeml BYESKHYA 3ISNeS1tSO6GANBOAT VST
1FeyLr 1t NPYPYy 1dzf I yPP&P AR VIR P WS Y ISTH N
12ydzadz 21 ¥NPOF RPNIzNHzG Y &A&GSYA Pl POPYIl
(NB 1 N LIS Nzt (f P NIV sisteminden elde edileatP|] Pa Py Py60& | 1 | o
oraff R ISNR 1+ T FYyPYPYP ale€tlYl]1 &l1 {2ydzdz
Bucel f POYF {1 LEARBWNYRI QISiedt teAd ot FOP T ANF A NNJ
A FlhoeeAft SNE GFNPYal t LAATNINS G eSINEP £ | deDRYz Db [PNIFKY
ANy S0 SYSNBAAAYA (dzZ flYyFENY1= cel {Pf GFO6P G
1dzNHzi Y aA&a0SYAYRSYy StRS SRAtSy RN®PN] PaF
YIfABSOf SNRS &ANNB1fAOGUNNAYEAMOOSYHYYA VAl B

kurutma proseslerinde meydana gelebilecek problemlemminimize edilmesi
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KSRSTt Syizr 0d EXNIYR! | dEANGMAYGH ANAE BYYAYRSE GS1

StYF 1dzNHzd Y A6t SYA @&l LIPf I Nlehmesi kiNutmay 1 dzN.
KI g1 aP @eSONARYAYAY PaPt FyrtAalix @S StyYl
2f dzo G dzNYzf Y &P Rl o6dz el ft POYlIYPY GSYSEt | Yl cef

1.3 Hipotez

.dz cel f POYI 1k LIdldXYRAVRIG SYEt X o i BSNE §i RWRISt 3 SRIe
I AP Y Sy | ySY£t A | TStfAER al RPWES aPaari S
RSEASUANRKOAYAYOSNSB] NLIIBKiK bnddisinegarek ®igmadaNIP{ Y I &
al RSOS 3INySo6 Sy SN®dak keysistenidezhelydana lgiehi|Py] RPIILBY/TP
NBRISINI GI NJ I RP @GSNRESY PE&R RSENVPYRNA GASANT
GN1SGAT SOSG FINYPYNE Al yYS Y biksisténf teN RS RPN £ 6 R | &
el f POYHY®BREPI ySYTA &SyAatAl SySNEBamad@SNAR Y
dz& 3dzf RYI alPif Sy §RBA Y YA GFNPYPY FitFtdPEYFaP
a2y Nl aPYyRI St R$I SRAISY RNIOAESBWISH PESYIHa RA
el f POYFEFENRIFEY |@8PN}lYy O6AN) RAESNI | ySYt A dzy:
YALTOGFNPZ a2yl NEYYaAaWRRA] OISMRY RSESNISNA  3IAO0
belirlemektedir.! @ NP O ocshefd®nd Geétiy PBR/A € S NJ i@ IsdNkurdt®a/ A f
ANNBAAYRSTA 1 I to¥dr FAFANIS SDrSifyA oYidA NRRAE & AWMUy S 3
el f POGPEP AldaNNYRNYY ¢e2 PYRPEPY | Pal &NNBRS
OBAf RS (dzNMzlidzZ YIFaP al €tlyYlF{1dGl RPN
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DPRIfFNPY (dzNHzidzf F NI 1 al 1 8lyvsSy¥PSnad2sy SaAl
Y dzNHzil Y l€ad@P kendiiden olutu€u 6 A Nke2 1 G F NPY NNNYy N YS@C
koddzt £ I NPY Rl £ 3 PBKineleind Vel y@tN y BB ISNEBA 1 dzf £ Y PY
i SYf SNA IS eENI ARRANY 9y | Pal 0ANJ AFFRS A

uzaklail PNPt YI &P RA&S (FyPYElFyYylFoAfAND

Herhangibir hacimdeki su, bulundiw koullara b& P 2 f @8la ] ¢e2]1 aPgIP
0dzKIF NJ FITRYRAYAFSRERAS® | 1 dzy ézy dzb yif KYBPYA ®eSON
37 KFEAYRS 2 VRNRAP 0RAY PG 2NID Nddkeldir, S &1 y
P2y P daKNBYRI|{A addz 0dzKIl NP &lektedirPSuulifided | & y
koddzf £ F NI | 1 &FyE A $6 B& BARGHE NP | 0 halbahitiizK | NJ 6 |
Agdzyt dzl £ I Adadzy (FGP OS5 aAPO®I FRV PRRI 4 dzd day
T PYRELRE GFEPYORYTLE 8 NI Y A PYOPYRE Y81 A Ay
Ol APYOP @BHMIPYIYH IHE RPN { dz&®¥iya ® diKdeMNy 03 & NRgERX
A172ydadRdND . dzyf F NRFY Sy SG{AfA maddé y aPo
varsa veya su lbangi bir maddeye i P A &S & dz@ diyBecektzKS$uyih o0 | & Py
0dzKIF NJ 0 aPy OP¥SNISTI NG ISNR BivE BFANGY B=BMIzO Vi SY T A
kapiler etkidit Daha ince kapiler BuklarR I K1 1 F £ Py  #\1l yof dzKNJINJ bl I NBF
de€erine sahipir.
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HOM YdzNHzG Yl Tof SYA

KurdY I = 1 dzNXzi dzft I O 1 Y £ 1 SYS gukbfliner® birldgud®. A f S

« NNYNYy KAINRA&|I2LA]l &I LIPRI JBninY etkildyeceti® & || 2 f
¢CFNPY NANNWYINENRA] 2LIA1 @ LIPe & ldKKuruinaedN y £ S NR .
diESNJ & LIPEf I NRF1 A ORNMOI § NS NI | NBzNEzh @f | OF 1 |
TFYFYRI  1dzNUzYtr KPIPYyP RI 06SftANIS&@Sy oANJ
olusdzN) Sy ol TSy RS o6dz SONBt SN 31 1 tiSy MBBEEH AL )
GFYFYSYy eA3 LiEdzRPSRSyYy S 1 dzNHzY &dy Roya | OMGEIN yK P NI | ¢
buharlaliSP v SONBeS &l 6Ad {1 dzNHzYlF KPI P SONBaiA RS
@NT SeAyAy o1 P ol tniatb& NANFIR $4 NydzNbzE NdXN yENNG - 2(E 1
suyu daha derinlerdé @S YSe&S @&Si g3 Bu bificivakayah § Bl R P NJ
LISNA @2 RdzRdzNXY» . ANJ T I YlyYy a2y N} 1 dz2NHzidz |y &N|
ATAYOA Tl y & KR [J8NAIENIRRI ONWNNY NNT SRR §
derinliklerinde bullzy Y I 1 G F RPNX# y Nj &N So RfSBASt BN P& R& | ¢
@t PO Y oOiideNIaNMI|Se PRiPAREP aldeeldgyl OAdFKY NE Ay ¢
oludl dzNJ O 1 G P NI

CFEN]JtP 3IPRIF NNNyYyfSNAYRS FINJfP {dzNHzYlk S@r
belirgyy 31 TfSYyANyI Sy oF1 Ptl NPYRI A TemBy SySe S
1TFNFY{GSNRAGALESNAS aloAdG KPI LISNARe2Rdz @S
1 dzNHzli dzf YIFaP 31T fSYtSYYSTOSRANY {F6AlG KPI |
de€eri olarak isimleRA NRf ANXP [ AGSNIF §NNRS o0ANXe21 Gl NP
eSrileri arali PNX I OPf I NJ (0 | ddlamiPoyilnbbifiid0K + dzPSIE Ny &Y SPNRS F
edilmesi gereken nokta, kritik nem &eridir. Kritik nem d€S NA K SNJ NNNY A ceA
31 adSNivGemérét dzpaf]la | NBE & N& RBIS|Y @21 3IPRI YIRR
bulunduiedz 2 NI IEIPYY Y ko/ph VI NI PBY Rl ASh diimderSy A SR S
DPRI NNNyf SNAJ®RS seibdse vizyif ®dzfadiz/ d2f I N} { GF yPY
Krittk nem de&erlerine kadar uzaklgl P NJP f | y EerlgfiS ¥erbes Ssu olarak
belirtilirken, bu noktadan sonraki uzaklaP NPt YI |1 A adi Py S&/dz ySEYIZNI
I Rt | Yy RP NJP tiemNdnde bidodpzi YIFy SYEf A GFyPY RI 1 dzZNHzY |
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S1{Af HOM YdzNHzYt KPI PYyPy |1 3aINt ySYy RS
S1TAf H®MURS {dzNHzYl KPIPyPy | 1T3aANf ySY YA
1 dzNHzYF SENRAA COSHMENXEO G daNtbiz( dB SO RY BN N W
OANP2| EB{ GYNBNBHA] YSY YA{LGFNPYP 3l &GSNY!

oludu€u RdzNHzYl G I NARGA] y21a0lé¢ FTRP GSNAfAND VY]
sonunuve T F £y KPIT RF | dzEHzYy!IsrgemaeRieiR dly| dysdr RS
alan! . 0 | {fd2ANDaGAdzOdz @S N NN NF| PERIPNIWS | ENSNI ./

buharlama NNNy Ny & N& & AayPoBP 2FtAde ¥ @IS I SIRE ™At | $3
verilen kurty I KERA B A S 1 dzNsblzZY § R | L8 dade SRt SgpH el |y S
doymw K|l f RS o6dzf dzy | y & RNB @ R RiyR NPdaPINKE FY dzNXzi Y I

doymWKF t RS odzf dzy by &NT §& ¢t IYITRRSYRYY Sfcd {2FaH
suyun buharldy &P ATt SNX® /5 ol f d@SFRMANIS ASSRS f BRI

buharldY' { GF RPNX» . dz ySRSyftS ./ lamékdaSa &y RS 1
ol f A3SaA ENRBAIAfAS2 IR { G RPN 59 adNll tS2$a &2 | N NN
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RAFTNT & SR AABBIRIANSPAL NB PT  OR dzNE@¥adxA (. /K PT  LISNR &
31 AG§SNYS{TGSRAND

YdzNHzG YI Yy BY  2NMILIPY R | & Nt A INO SNR G PyIRIFP | 2 Y i
FE1G0G1 Nt SNRSYRANI Y daNibRINI2 YISHIBa RyPRYF | 1t BNz | B
1dzNHzG Yl @ SG1A SRSy Sy iki deSS¥WI Al NF APYIRNA & NJ
oN& NN fINySYf ARANI WRINUAI dizOilz & FPRVR yv SENNEEN AP | 1
yad G SN2 YS (i 8RB/ a ROMPlyeR h & 8t dad - 1SdzNbHzii Y @ P K
| ySYEA O0ANI SGTA&A 2 IIYYIYIH EBaREINIEN § NARKBANY Py
sonal YIfIFN} 3JIINB RFEKF T S71AtokefdoNgre . dzy dzy
aPOF1EPLEFNP I NFaPyREHA 2 NFHWIKIPDER RrEiMdd] ydzgNHzY | F
GSNXY2YS(HRBE &IPONG f B dzi dzf dzL) | SNy B NN 2IYES® NB
1 dzNHzG Y y®P YW A BRFERH 1 dzZNHzYF KPT Py P | NI PNXI
NNNYy Ny Ace 1PaAPYElNPYRI1A Yy S8PAY 2 tR&EFINdZE RY ¥
SG1AaAYAY 2f Yl APRPNI®

KuruYl KPI Pyl SG1A SBidy kufubip bav BIP E RIES K P b P RIP R
KFEI @l aP KPIPYPYy | NNz AREY §i @NBRPNRPY @ZNHzl B R
NNNYy Ny NI SNAYRS RIAYIl OYRdzNH dyP N&A NIGHydYH 1ONJI] F .
a FEPf R dze dzybY [0 dKPINR Y P | NI P NI ] 1 oRNROXEY |. di§/t+ & | A&E A
SG1AEAAYAY QdNWEIFYNRYPRT AgHr kAt NN TSEGS {20t ARNGD

Y dzNXzii dzf I OF { NNNYy Ny {AYdzNbElI KPDBYFABALASA b
0StANI SeAOA FIF {10l NY* SNRSYRA N &kezNbz{gitet | O ]

YFRRSt SNRAY 0 dzf dzy Y 58 5 O|SozNiigW® R & yrRiky Rk BoS R el 1 |
YI RRSt SNAY  &dz dzy oNoNdYKS-aNg  odda Py rix kil TRENERIT® P R P N

Y dzNXzi dzt | OF | NNNYyNy FAIT A14St¢ | TSEttA1E SNA
etkilemektedir. KzNXzi Y & NT S&NA { Az0Hz0 N& N KPN Py P | NI PNY
1Py ®NHzG VI & KRYPY®FRPMIP {11 12ydzidz NNNyY R

dSeAYAYRS RS SGl1AftA 2fly FEFE10G1 NI SNRSYRAN
SONB&AAYRS NN gnytgtP VINTe NA Sy 2 RIKI &2y NI 1A S«
SGIAEfSYSTUSRAN ! yOI 1 KSNJ 0ASNI VY dzNHzivrdetYl] dly|
2fYFYF10F RPN
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¢ NPY NNNyfSNAYAY 1dzNHzidzZ YIaP Sayl aPyRlI ¢
0ANbe21 FAIT Adetdfer o 1 & VR PEEAPY . SINARS o T Pf | NP
beklenen d&SA Yt SNJ A1 Sy ol 1T Pt NP AadilSoetkedere] 6§ SRAN
bak  GPfE Yy O06AN) &POP KINB|1SGUA @S &aPOP (le&oP
ad YI £ NPYRID APNR APY R 0$ RIRSS$ MINJeIRISRryaYdx] | NJIP
taPy YF 1 G RPN .1 &f SOS &Nl S&8RS | dzNHz &PyF RRS

2f YI &P RdzNHzYdzy R Rl YNY{NyYy 2ftly o6dz 2t &zX
I NI &PYRI ANNBfA aPyR ABAB A NNNRN. RE¥ Rdz
&8NT SéS |1YFraP alil (2ydzadzZRdz2N®» CIFNJtP 06ANI Y
1Fe@PaPs Ay OSNMINYX SNRISdzMHzi dzSYazS1 G SRA NI

Bir baka fiziksel d&icim ise kabuk balf YI 2 f | @ PRPWIPA Y HzNHzBIIP K R |
dz8 3dzt L Yy @N{as| a0t RPN Sk Gt thly NRISqzRBE
28ceAf YSAA o0dz 2fl &l YySRSY ZRYYSRERPADSS N3 |
olud y &ASNI dGFol 11 KSysPNRGh T IPRIPRIEPRI | | P oA |
zorlali PNIPNJ @S 1 dzNHzY | @&Ker v& eRAzBrinfakidldtce rehgh tmeywve] f S
IAGA  YEFEGSNELFEf SMA gurumia deRizicedzt YNIAPG®RIEY PNID Y dz
1 dzNHzi dzt F OF 1 NNNYNy 1 FfAGSESYAYF RV A t18/Y SSayAY
gerekir Kurutma kadzf € F NP 3 1d A RBYSNBEBL LIPER S 5 A NI

Kurutma & SYAYAY 0ANJ a2y dzQddusibin dEiBIEyER RAMNID] A (dE S
OANRY KI OAYRSBEERFPNINNYRBYI $§ S YSegSt SNRAy ¢
2 YFE 1 NPZ 1 dzNHzi Y& dzagy N aNEP PINE & & PRS2 | NI |
ISNBT1GANBND |.akzPYRI &zl ANNEB YK 1 BPYRI RF  06ATd
| TSt €A1 GAND YdzNHzi dzf |y NNNy &R8ufdzyoddy] fSNAISY! & RIR
Kurutma kédzt £ | NPY Py S & Ml 8 SSRY ¥ RS F @ PYA Yy Ad dek/| NXS
RSNBEOSRS dz2dzvf dz 2f W H&PS YAFEYINS2 f dzMING $ N deND
KIOYA A&adSySy dkide KerutulmMueceN fyN NUNN.ydEBIND Yy 1 A
@N1 &S] 2 lod2fl ] HiNINgD NiyEWINGEBRGE {2 PNVMNRBY A ce o1 £ 35¢
1dzNHzYl aP At S 1 NELXSy 3| [ RIOGPA Y2RISY I [AERgNA 0dRly 2T A
yoeunlu€u istenen d€ere ulad Y I & I OF 1 G PNIp
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Y dzNHzii dzf 'y NNNYyBS ANIASTFyiSy] oAdaNg oNBKARNI ae 2y
yeteneRA NP | | YA (1 dzNHzd Yl a2y N} aP {dzZ tFyPfYl]
halinde kaybetfA &dz2dz ISNA (I T FYyYlFaPRPN®D «NNyNy
YNY{INYy 2ftYFYF1dF RPNX® | SNJ Syfigikse] birRotapsh ddlBS K A R N
NNNYy Ny FATAlAISEIPEOSY RIFYY S @E|IAT Sy AN Y dzNHzY |
8 LIPAPYRF{A o2k YIHf I RIyoaPyadSisy&ESLI 2 YI 1
@ LIPE Fy 1 dzNHzi Y€ NRIF X | dzNH& digér [kigsik RuNdhgt £ S N y
@1 YyOISYf SNAYS 31 NBN@2ff RNK el NI KER SN HS ANy &b S
koddzf £ I NJ @S &NNBEt SNRS &adz A ceA PR SO daliSdyf € -SNG-S| &
| ySYEt ARANY . dz ySRSyt S coiavidirkemNmagoN kbullahd® K A R NI
denendEA RS | @NPYOGPELP 2t N1 DSNAEfYSEARANI

Y dzN3zii dzf |y N NNWORESS NIyl A8 laySTEWREE SN YRS aa 1t 1 RS2 y
Bu desidikliklerin balPy R NB y | Eeri,daf viskd@iyv® deRdanma stabilizesi
gelmektedir DSNB{ | dzNHzi YI Sayl aPyRI 3ISNBl1asS RSI
deESNI SNAY RS {(F@PLX I NJ &Y RN{ NNINLel dzISYiEC® LI 1S WP
@S ! GAGLF YAY T SNASPI SE2Y S |RIIRRANENP L2 F-eyF  ¢lAFeNJ Y
Sayl aPyRI 2fa&Rdzlyee[3D]] R @& - &R BNE W KuBtmaz | NJ
koddzt f | 0&gP PIR P NPy mEilSH ST dzNHzii dzf 'y NNNy f SNRS /

1FreoRFRYERKGSYf SNE 31 subilinoesktedirRIF Kl FIF 1T € 2f€F

Kurutma deminde kadP&PIif 'y Sy | ySYfA LINRPof SYf SNRSY

deSidmidir. Enzim faaliyetlerih y R dzZNREZNIUZNHZX P I RNV E RE VY B | KIP
kurutmalarda,(meyvelerde oldldz IA0A 0 SyT AY Fl I f iénesit SNA y |
26 FoAf YSzZI S RNNIW 4 28RzISWIT A&yP OFHHERA & SGf SNA Y A

2fFYFYF1GO0F RPN YtzRYzO VI e NOPAE ST a®POB | dzNHzi Y
APEPIt®NGNY &NI S&8Ay ®EE FF f2YEF Y[ HIE TR PYNSDR DyyAl 8ALY
deSiGh Y SNR 0dz SORSIRSH FRRANID ce2dpy d2yffdz 6 ANI A1 GS

renk d&€ihA Y SNA RS YOERWYRMNIB S{YSaAiretsS @S N
maddelerin ortamdaki yedzy f dz] £ F NPy Py F NIYIl aP&fl ySlk 3
RNT SeEAYRS @FyA 22 H yYSYA ySdn blhdyscs SHSS NK | y 3

kaynaklarca belirtiimektedir.
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2.2 KurutucuSistemleri
2219y RN&aGNR&St YdzNHzi dzOdzt + NJ

YdzNHzO YIP&Bf EMNAES  ( NI 335 NIEESA tyGkd/3 daf AN AT FGNSR P NXE
dz& 3 dzf Indal fdiNBE dzf B¢ N oeNyzi Y IER PK 2 el yLImeléhRel NJ P

konusudur Enerjinince2 | Surtotarak] dzf t Py BRNBE ENA RIF P 2Ff Yy ]
ce2| ®WRNMHALPYF | NYyS{tSNR Adn8erind deytakiy Mtmek G S y 2
RdzNHzYdzy R RPNX t S1 2| TrhaNdedsiplent sahiydafbu I y Pf I
OAKITEFNP FyfFYFE]l AceAd BEARYVIFPHIRIY RPNFS | S VB
2f 1 OF 1 44PN

' af PYRI 1 dzNXzl dzOdzt | NPy &Py PT tkira) BEBNTRak, Y a4 P ¢
0S1tSyiAft SNASS BHMR ISl LIKPNELARS & 84 & F yFI XIPE |
nedeniyle zordur. Operasyaoit | f Xifid o R @&Ruvutucudaki malzemenin durumu,

celofIP o a Py OPNI M WEYIHYHIPE Af SUASPEA I REXSHzE Y I8
kurutma & NNB & A IJA0A | f eNGEf SNI 311 | yYNYS P
YNY{ Ny RNNX

. dz 0 SOIMNIRBPY PTE I YRPINYS X viokhi FRRRRBHIPY. R I1{ SNIS

1 dzNHzi dzOdzf I NE 1 dzNHzi dz& N Ot &§ INSMN yNiy'S | bR TZ0ldze
nedenle kurutucular temablarakiki | P @aRoplanabilir [42]

1 Kesikli tip kurutucular
9 { NNB{1tA (AL { dzNHzi dzOdzf | NJ

9y R & GipNJ dzNHzli dzOdzf F NRE | S&A1E A A BIS ded2NHzE dz0 d2
konusudur. Bununla birlikiéd F RS OS 0 ANJ | ce |2dxNHEeRICRle dei A LA K
cel-GdbifPnektedir

Bir bal| I & Pyh® ®d, | WARIBz( dz@uigd prens®iael | NB & LIBO Yl 1 G
S1Aft RSTA | dzNHzi dzOdzRIF KPPy && RY R¥ PRPRBNPL MY B K
1 dzNHzil dzOdzf I NPy  ( lbiy ®rvel I Ty 8- HsEPP a2 RISOS1 G PN { |
| T 8% £ HI NB 1 dBNWREIEGidzE BRIP A Y RANB1 0 {1 dzNHzi dzO dz
YNY{ Ny RNNX
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2.2.1.1 Direkt Kurutucular

TAPY PYE P 602y @S 00 Adak drikErS/alFedio N NENYziridZOIdal P YWJ |

sahiptirler. EgzoK I @ a PYRIF 1A ATt PYBYSNEBNY RY YHERA y§
@S NR Y ORSINAN NBONEY. iy | S yNR N @zZNKNA @Dzt || BP Y PY:P ydpd2 6
kurutuculardan oléY | { G IYRRAANNGE | (P & Pdited | S YIBS @At SR AKNSI {HINJ |

KI @ Sy @&Fe@3aPy 1 dzNdiywPy RINIIG FYIPR Pdedd3 dztdzy \dryt |
1dzf €y Pt I NI | veRnh veldaha RalitelNNNy P ESRERS IBE RNt RE{ G SF
L Py YR gadENNNNY Ny  FeR P 2 REzE BRI &I YPY | etkihniedEll NPy R |

RdzNHzYf | NRIF  (1dzf € FyPf YI 107 Rkl V¥ NRURIBBRBIKB P i
YI£1T SYS A ftehasRaietizR | y

Y dzNHzi Y| | PP iesBGBO | | NI agBefilR.1BudRPO L | £ P11 dzNHzi dzt |

niteliSine be&f PRPNXP bSY | YAl SO RS KIP A RA TP &NEiwd YI I
YFEET SYSyay RIBBDYNEFAR P& N | &A R dIAHR dzF NRI { dzf £ |y
dz& 3 dzy 1 dzMHz( dzOdzf I NRP

Il @ NPOF 1 dzNXz( Y'I 2 NI I nY fazot 2vbol NBE § cckatyiBbald 3| 1 f
YFEETSYSYAY LI GEFYEFEX LI NI RINBIIKAA Y lodl A yWAON
uzaklali PNIPf Y I ashkirfyialaida uydghy bikarutmadS | £ A 48] IBOtip] G P
kurutucularda]l dzNHzi YI K| @ 8 BYPY NENf| PER NI HZ BS06 1 A f

2.2.1.2 hdirekt Kurutucular

Kurutulacak malzemeyle direkt tema® SNAY S PaP GNI yaFSN 2 NI
oldu€u kurutucu (i A LIA RranSENIAL & P0 dzK | NI | 5fkeblar \b.) iBtimief | NZ T
kurutulacakY I £t T SYSe S A ®PUA t2AINIDY Dddz | dgNdzi Y 2 NI |
malzemenin bulundddz 1 PAPYRI §RBENDZY IR 2B Fid¥aB&umSgibiA A ceA y
dz& 3dzf I YI £ F NPy @&t LIPf Y aP &ENINGEE fdondufarskd 1 G F RT
1 dzNXizi Y dz& 3dzf F YO £ I WP ZERHERATOA NEH SY deNdizid dzt | OF |
2NI I YPYPYy RANBI Gy SREYAAGE {SSEEE | eRIBYMPYIdZET |y P Y
YNY {1 Ny RNNXpz& bzl HzYl a Py R KSNKIFYy3aA o0ANI LI Gf
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0dzf dzy YI Y I NP DORP izl BN ONSSRNA V[ | T | ydahatkolag dz & 2 ¢
2t Y10 RPN . dzydzyt | 6 S Ni-PoZENI | BIBPY dzY| | dzd/ 3 ol | v
RIFEKINIRN2f Y &P NIRBYARE BEf IRRRI & LIPE Iy 1 dz)
NNNyf SNRA Y plaizhkiat dztYY I &P yRIP NI

LAP (RRYraTeNRdz8H | RI o0dz &Aa®IWIPYNRS dvah] dxtRl
@S NI Ré2 FTNB1IYAaAP dzé 3netilorl O BP R | dzv i 2 LIS M
buharlaii RNJeminuzaklai PNPf YI & Py P IP% NS Ruima sidefiers S RA NIp
28 Yl @P$ Wi SNIPYIR § o)\ SE®P SNA Y 1 dzNHziiadef LI fAYPR R |
@NT S8t SNAY | dzNHzidzf YIF &Py RI | oySSNGfoAS Nl AENI BE S ND 1
BRYIfP AAAGSYf SNAY oSRHZREKI (1[I BPPRRRID . dz
a Pt YPIYE P 6 0&NES @O 88@IS NIPAy axeklinddki anlaliemelerin

1 dzNXHzii dzlas&f & PF R G | R P NI

aA U NBREFE Il 1 dzNHzi dzOdzf + NP Rl wefeikmbidedid | dzNX
aA I NBRFt I | diNumdliget det ldddngho IK1S®Y RigtR Imgiyesi

@8Nl asS|1dArN® Ydzf £ F YPE I Yy n QEKNSNBAXBAY NPXI F8GE |
RI iiNNNE SoAt YST0GS @S | dzbidizdzgzR I O g A NI | |t P BSWHE
SYAt SoAf YS1TGSRANXe Diel/INYINT BBS Y2 PP IP WA Pe |
malzemelerin { dzNXz( dzf YIF a Py Rl (1 dzf € I yPEf YIF {1 dF RPNI I NI
SYRNAZGNRESE | dzNHzi Y | |y Py Renelike snRrddal@a | dzt f
1 dzNXzi dzOdzf  NJ IAO0A 2V (KR R | RINY K ORNBY @551 & ¢
LJ- NXel £ | NPy Py | HzlizNHzi @2f PNE PRI OB NGO dz¥f tz &}
birledtiriimeleri@SNA Yt A 2t YI 1 GF RPN

DSNIeS (i8S AaGSySy aiihieP 08 Ik SHERrRIS WG H NIPA NESSD
m NJr§ iletimtadP yi,RadP y -BRYY Beklindebirledd A NA f SO A€ ANI SN . dz
Af 1 | dzNHzf dzY i YA 2 Bkl DRAINV|SA ST+ &RR18 SHK Y IRNG | ¢
1 dzNHzd dzf | ff I NNINYANY RS &N1aStVYS{TUSRAN® Y dzNHz
2f YIaPYRIFY R2E3$@PIEZYSaErNAEMNRY] NNNY Ny 1 dz
1Pt oAt SOS] (i ANID Y dzNHzi dzO dzt bldudR fa nat Bcisheldiry RS R ¢
. A NJ | dzNHz(i dzOdzy dzy &X6BA YA RSt SPNE R V441 | WA ¥ B NY ¢
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T ! @3dzy 1 dzNXzd dzOdzt I NPy Ay OSt SyvySaa

T DSEAOA] GAL) | dzNHzi dzOdzf F NPYy |y YIFftA&Sit SN
T ,FGPNPY YIFEARSGA

T TotSGYS YItAeSGA

T t NRPG23GAL) aA&a0SYRS @Sel f1 02N ddzr NI Ny A (i ¢
 YdzNHzi YI RSy Seéef SNAYRS (| dzNXzi dztlilegmedi. NNy f S NJ
Y dzNHz( dA0diAdziNGly' v NN S IR R SIA A W R & PONN f tP§ NI
@S 1 dzNHzi YI &ANNBPENA] RSRRMIP 14485t 38 nomQRS
a POl 1 f{PdgNHziNP CESNKIGIDIS NA  BSNRA £ YA

AAT SE3S HoOMm TP« BN Y NN Y Y dEINRING € § NFO | { f 1
Malzeme Cinsi Kurutma Hafta DNY Saat
{ POIF 1§
(0)
aS6S ¢ Kil 3252 1-4
LdzYdz 1 ¢+ 70105 2-14
¢dzEE I £ I NJ 77 30
Kahve 50-72 12-48
Y I dzeedz] 36-60 2-6
Kabuksuz Hindistan 6592 4-20
Cevizi
Meyveler 55-80 6-24
«T NY 60-65 24
Elma(1.Kademe) 70-88 8
Elma(2.Kademe) 74 8
STartaAsz ! 68 24-30
Sebzeler 50-65 2-18
| I @dzeedmd Y 70 14-24
| I @dzoe O H DY 65 14-24
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4AT St 3S« MNpyuf S Ny PY dzNHzY' { POF 1 f Pl E+F NP @S Yd

Mantar(1.Kademe) 44 14-24
Mantar(2.Kademe) 65 14-24
{2l yémd Y 7088 10-15
{2EFYOHDPYIl 5560 10-15
41 e , I LINT {f 38 4-8

gSel Tf1 VYd

4+ 8F LINI { t F N 70-110 1-2

I @ NPOF = | dzNXzli dzOdz G A LI $NIPY $ nyikEatdakiSsn oloRN Y RS y
KINOFylFy SySNBA RS | dzNOAINEOPAK NP WMR AaNKeeA ¥ Al ¢
1 dzNHzi dzOdz G A LI S NFakfas P HIP NB Yy Os@RM MR Ky Adxl vy Iy Sy
verilmektedif45].

AAT St AISNJHIOPR | dzNHz( dzOdz G A LI SNBSS 3II NBE Sy SNEA

Kurutucu Tipleri Birim{ dz a M1agAlyNI® | NOI
(MJ/kg)

LaP t2YLI P YdzNHzi d: 0,50,8

5ANB1G 93121 DFT I 3,238

Il gl AfS 4t t-PE)Y Y 4,555

YITIYRFY 1fPYylLy 913 5,0-6,0

Kurutma(40&C)

YETFYREY ' EPYylLy 93 9,012,0

Kurutma(208C)

. LydtP @S ¢NySt Yd

¢CSNB ! {POfyREP®PSLIAACT 8,0-16,0
Ters! { PO ECNYyWSIHFf P 6,0-16,0
I N} APy Ry - 1HyRiott PP 5,012,0
Vakumlu Tepsii I V[0S @K £ P 3,58,0
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odzl F NPRIE 6StANIAESY GSYSt oAt IAf SMIG ] SN
oludy &Pyl &F NRPY S asBpkighBRNEINI ISWED] . AN I \NyPR NE NJY

Y dzNHzil dzOdzf | NPPYL dlf ¥ 1 & YdeX YSYS @68 uyhudzMbintudd NNy (i
GALIX SNRA |y GBESNGIYMNIE SWaaNEHzE 030 G2NA §idRelasieneRl §f Ny f A
FATAL1ASt 08 1FtAGY dki28s t N} Y ONDY A St RS S Vv¢
Y dzNXJzii dzO dzf &P SFPYNJIPHE YWk yiE NS celluiaticuldr keldiés@liebilgh veriler

BEPY RI OBl {YHEABSE (5 HRENGITNR{ RMBndineds RSRE Y
GSNRAYEAEA]l | ePaPyekohomik dibagaizy Ruddliculard Sobraki
deerlendirmelerde dikkaté f Py Y I T @

Kurutma denemeleri (testleri)Bu denemeler hal K| deSSNRISY RANXY S&S | f F
2f 'y 1 dzNXzi dzOdz @irfiLBuS & ( & @NPME FEIME X NS PP 0 S
karakteristiklerini belirler vel @ NP Ol  ORKIFIA NEIF GiPNPyYy | {GF NR
dofrulugunund Py | v WasatPyart OF 1 d P NIb

Y dzNXzi dzO dz karsé® cedriver Kugutma testlerinden ved St AN Af Sy | 1 S
deESNI SY RANRE YSAA BT S velileNda). dzO0dz 4 SceA YAY S 1 NI
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m[ «a o

Y!w! ¢a! {MODE@9aT

3.1Y dzNXzli dzf F O { « NNy Ny . St ANI SyYSaa

5Ny &l dRI KSNJ 3SeSy 3INyYy 1dzNHz YSedS YI Ydz ¢
1 TESYYSTGSRANP YdzNHz YSe @S 2f I N1 Sy 2]
NT NYZ AYOANE SNA{ S9S0 dsf NNN yI ST NASY] GASKRNINGD: (¢
EPEP GOSNATSNRAYS 3II NBE Af] APNI RF @SNJ | fY
AKNI OF 6 PYPY MH YAf@FN !'{5 YSNISoSaBwRS oA
®SNeSPSRSS HnHo @PfPYyRI dRRSANR GNKYWI DizNtzy RE
LI @ PYPY neS§AePl X AaP5&{S1fSYYS{UdSRANI

mi St tA1ES | dNIWAKIEWKI (ANA S GAPAE INNRE FPYRI Y R3
SYRNAGNRAAYRS 8K laYayRyR ROSA NZ 8- S\NATE RS Azl INIOWR T Y
pastf 1 S13 @2t i3z | &DhTAPS R IS@ISHL IMNRIIZE §
NNBGAYAYRS @S (tecihedimektddir Al § | ¥S§ RS 1 RI NJ | d:
RS ale€fP] | ePAPYRIY | yBazNHz S8 X} IPEFSANRY NJ
kalp + KIF GaPi ft PLEFNPYlF (1FNDBP 12NH2RdzOdz SiG1AeS
FGdYFe&l &FNRPYOP 2fYlFaPyRIly @S 1T Syaixy oANJ
GSYATtSYS 1 TSttAEAYRSYy R2ftleP 1 1TS8SttA1€S
3St YAOUGAND

.dz celfPOYIlF (FLAIFYPYRI 3ISEASGANARESY 3INYSH
1 dzNHzG Yl AA&a0SYAYRS 1 dzNHzii dzf I Old] . NIANNogl f 2P0 'Y M
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A

dz& 3dzf F YI &ANNBOAYRS I11TSttA1tS StYlyPy G§SND
boyurOF @SGAO6SY GNNISNAYAY 2fYlFaP 3StYS{UGSRA
S aS061S GNNISNAYS 31 NB NNNY k! TANRK &zt A & ¢
ISNB] eSSt SNJ POPEPYRI St RS SRAfSOS]T OSNA
maliydi f SNAY AY RI gal yRN &iediry2 t | OF €P

¢NYdzol yIZIRENE SNI SYRANARE RA €A WIRE NI YWINIP YSERES & c
LI T F NRF @S8SNJ odzZ YI  dé2niuhtgiielie YidaNyWAl\z ¥ db | §ISe
AKNI OF GPYREF ¢NNJ A&S GINfyAR | K ILIARNFAH aPF R | NP«
RFEFKI A@A 12ydzyYl 3ASGANNSYAY Sy o6StANHAY @&2]
. adGFyREFNIEIFINPYRFE NNNy (FftAGS&AAYA &F1Ff
@S LINBANI YEFN &F LIPENAII] (¢ RIWNIPE S dA ddkEdZidakt |- YYdzot
12ydzadzy Rl RIKIF F@gFyidlatP 12ydzyll 35@SOS{GAl

9f YI £ I NPy 1dzNHziidzf YFaPyRF 3ISySttAl1fS AlA
GANRYOAEA 1NGES RSEADAYAYS ikindist iePkurdnbal NI 1
Sayl By RIFRNI aPLIPE Iy Rdzdzalf 12yiNBEf RNND

Elmala €S1 ANRS] SRIBPNBY GH¥YNX SENLFEFYF p YY

9t YIRF OFYyYyAYy |aAd @FNRPNY» 9ftYIlIyPy 1Saij
KI gl yPy 21&aArA2Syret s  dnerdhgh YebldeS polidrdoldEhOS €Ay
2f dzo Yl APyl ySRSy 2t YlI{1GF RPN .dz NBy1l RSE
1dzNHzG YI A8t SYAYAY | yOSEAYRIS] 1AdgRND K| NPERY
alF1FNRT 1FNPOPYPI f AYR@ESNMRENSkiads Bl SA K XA
al @8SRST 1 dzNHzi Yl &2y N} AaPYRIF 3ISNbeS{1fSodANRC
RSEAOGAYA 3Tl T ApSYYI RNE PyAPYETAIRBNWFI RAT A
AlAeS 1FidftlFryRPEPYRI SR a@31 1 BRIRI Yol YLUHERR P&
ol t NYNLI 6F 1Pt RPEPYRI YSN] ST ol ft3SairyRS y!
NNNYRS{A ySY 12YGNRftNYNy o6StANISYySoAfYSaA
ASNBLTYSTGOSRAND . dzydzy Acery 1f dyNBEd YNI &Res| ff § YOAPN
RS aloAd ddzidzZ 'y o0ANI FPNPYRF 0SSt ANI A | NI f
Aot SY &a2ydzOdzy R | EPNX PEPY :mMURSY RIFKF 1

9f Y RAfAYA A ogiayiygun didtbzi AP  an2h/MNd| ZEMAR 3 Id£ R NIENED]
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9f YI RAfAYA AAYRS|{A adz 2Nl yflNPYP &0 @S
KSal LX I YF]1 YNYT1NYRNNY

,Fo ! €EPNX PElF DINB {dz hNIYyP | SalroPyY

_YA- KA
YA

SO 3.1)

YdzNHz ! EPNI PEI DINB {dz hNIXyP | Sal 6PY

_ KA- YA
KA

SO (32)

¢{9 StYlI 1 dzNHz&dz 2 tedzgf (i dzl¥ ¢z RNIP REESND ENY 2
GFyRFENIEFNRI 1dzNHzidzZf | OF1 NNNyNy Af{1 @S a
AeAY @1l yNyRSy {(PadGlattN @S St Yl 1 dzNHzidzy R
RS €SNI SNA . BSENRBSB $t&hYditISIRYK INJ 31 NB | dzNHzi dzf Ydz6 o
| TSEtEALESNR O6FEPRF{A IAOA aPNFfFYF] YNY(!

Q¢

(@]]

1.)S&lam, ezilmemiz LJ Nlel®t | y FY NP @S Sid AN PREAIBYE I NP
2f YI f PRPNX

2), Fol y@®F (2 pdi Y WIPE PRPNID

3y FytP o1 0S] @Sk &SN + N1 NIO ldAIdAIP Y K £t AT 1 6 8
31 NNt SOAEANI 8oy OP YIRRBEPYE Plo NINT PRl $ | B
2f Yl Yl f PRPNJ

AWSY 1@ RS I T3IN 2fFNF1Z 18S4&Arhio paridky krdnf | NJ K|
6al NORSYeaH 0 @Seét | eP] 1FK@BSNBYy3IA odzZf dzy YI £ PR
Swdzii dzo SG YA 1 #YFANPRG FANIRH 62Q NiEdEHEEYAS YOSH /AR NUBLIY O
Kurutma & SYt SNAYRS | yOSt A1t S | dzNHzi dziskh -OfF P &dilHi F
aPOP TFeukdlul eddnfelRedirBu nedenle il f | NI { 0dz adz2dzy aPOF
FIET Py BI NRINYINSHNGSA YS1 G§SRANDN Y ce8HriNB4 OBy BNNG
konusuda POPY RYP NI YIE AP A ceA y46]PaP SYySNEBA&A 3ISNB|
{dz KSYSy KSYSy 6NNy 3P RilesendiNg yliheHik@sel veceA y  ces
1FEAGS 1 TSEEA1EtSNNEA BEYAXNE BYSRBNBogAINE A By
I RNB pnQy Ay dzZ tzf PYRPl el 0 IPRIF NNNyf SNAYRS

28



118t t B1GEEBNBOSTIAND bSY YA Gl NPeAYRE|A 84 dz
REKE b1 F{GAF 2¢F0F] GBOAT FrEEmmaNGSE A | £
TFeyl Yl A Tdsqd HilAMNINPD TS b sufolR &n&IABE R el §zR S |
2f NI 1 Ry RPNP IR R G RNINGD 5 yDRWER Y drsemdh 0k § R S
@NT RSaA 2f NB]A K Tl REAUSSNEAYABKENEIPU Sedya banefdik

ifade edilmesd | NNf YS{1 404 SRA NX

su

Kat

madde

80 gr

S1At odmM 9tYlF RAfAYA A@SNRAEAAYRS1A 4&dz

mNY S1 PNt IS RIFNB Shdadir (yadal: TAsS NWE M@t § Y B dzNHz ¢
31 NB eeSpNdetidtkuiu baz).

9f YIYPY {dzNHzi Yl | yOSaA KSar dBHWBSIMKubtNPY Rl =
a2y Nl &8 %24yadd e NA I | NB RY PR MICY 9 ocyyod . TP
St Yl | dzNHz{i dENYi &Py R& 2 YEN6E (a0 Bazk deerieS Madar
inmektedif51].. dz ®F Py {1 LAl YPYRI 1A &&gebe tyB NRS
oFT O 11 RIN (dzRBEPY ! @ QAP OIPE Y{PdzNHzi Y | RSYySYSt
numuneleri kuru madde @A YA A oAy SGNGRS | dzNHzi dzf | NI |

& | LIS tPWED

.dz el f POYIlF (FLWAIFIYPYREFE 3ISNkkSaR2$ RENVNIOAYRAR A
@ SoAft NBWINGDA dB Y10 (G dzNId 9 Y I £ | NRIyNHZ SYa | 1&adzNDA |
SOAGE AT HARSY PpENHz  EPNI P]1 2fF NI {1 0SSt ANIS)
2Nl yP RIal SAlF 448 SgadikA1emd3d REgPMNIOR] 2 F NI
P LLIPE Y RSy Seégeslikle @5tkPoNd ERYNRI RSERNSY YA
1 dzNXzi dgtawrtra&amPy R St Y NJ @e®S1TANRS] @&dzdl f I NP
AaPNI AaPYRI @21 06S1tSGAft YSRAEA AceAy30kSNKI y3
St YlFYyPY 1 dzNMzi dzfl RalzS8dexi S @ |, NéndR ST SANDSS | § S W i A |
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681ftSYS ARNBaPYRSWI RVIBPYPYE FYBNS] SV cd 3y N,
RFE{ALF (FRENJEAY2YEdz 8dzRF 681€ SGAE YASGAND

OPH YdzNHzi Yl {AA0GSYEt SNAYRS #SNAY ¢ yPYP

YdzNHzG Y &aA&A0GSYESNAYAY SOGl1AYyEAEAYAY 0SSt AN
KPITP @S VyYSYAVRSY OENANMIBNPPRIE ] (0FdRHNINPY
BSNRE YAOUGANY

mi ANf bSY !'tYl | PIP 6{agowoy

Bir kurutma sisteminin enerji verimi@k ISy Sttt A 1€ S AIHANNE 6y AY9 we
{LISOAFTAO az2AaidzNBE 9EGNI OGA2Y wl ( SterjiKPT P 7
1dzZf £ I YPYP Aceiys>s | diIRNIRE IF ¢ (& dAN NNYIR SS/a A gzih | {2
kurutma sisteminin detme maliyetleri enerji  verimliA AeAyY | ySYT A
parametredifl0]. { a 9w A cAYNNNYRBY dzl I | V@ ISMERY SY 2
ONNNYRSKYOUHA I YEBI2NYRBOATA GFYyPYEFYlF @F LIPE I

Mwa
SMER,, = Eg (kg2dkWh) (33)

Mwb
SMER, = TEg (kgudkWh) (34)

bSY ' fYlF +SNAYAOI Pl PoOoaowiy

Kurutucudan birim zamanda uzaéfaP NPt Iy ySYAYy (NGt Sax 2¢1t

Moisture ExtractiorRate).

Mwc
MER= t—/7 (kgs2dh) (3.5)

a

Nem Alma Verim{( /) :

YdzNYzG Y KIF @1 &A&P GF N FPYRIY FEPYLYy YSYAY {oc
YySYS 2NIyP 2f00™M® GF yPYEIYyYP
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W, - W,
W, - W,

h= (3.6)

Birball I ySY IfYlF @GSNAYA RS ({NGftS @S KI @I RSc
GFyPYRPNI®

h = m,- m
VIt (W, - W)

(3.7)

odo YdzNHziYl TotSYA {PNIaPyRIFI aSeéRIFyl DSt Sy
YNGES GNIXYAaFSNAYAY Y2RSEfSYyYSaiaAyR®lanHd CAC
GFryPYtEFLYylLy SG1AY RAFTNI @2y {(lFidalePaP AfS AT

% = D,D*(X) (3.8)

B8)noluS6AGEA]l RAfTAYZ {NLI @od FINJEP IS2YSGN
@3S &l o0AG RAFNT @2yl alFKALI 0ANI RAfAY Ay 2
gibi ifade edilebilir:

y 1 O,g eff
2n- 1 Ox 0 3.9
X X% P 21(2n 17 epoE(n )gE4 > 9 t‘ (39)

X' StYF RATAYA AceAy 2NIFflFYF ySY RSESNR 2f
YSY AeSNRAEAYA AFIRS SGYSTGSRANY bSY RATFTNI ¢
.dz ySRSytSs RS€EAS61SY ySY RAFTNI &2ydz At S yS&
gerekif47-48].

9f Y RAfAYA AceAy RAFNI &2y 1 (aBROBAME &2 ¢ dz
3MH y2fdz SOAGEATESNI AES KS&LF LI FYFoAf ANY

_ 8 E 0§
Doexpmg (3.10)

90AGEA] oOPMNMREYyRENI $dr geinite8A Z0 | NI FWPLYTRI S S
NT SNAYRS &l LattlPo YI R$ WS &2 §idphideyhparamétiel®rS S R A f
AfS RAFNT @2y 11 Gal & ParPyKPS 88080 YAR O foldNdRTENI T | 2
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a 240342 §

D, =2,74x10 °® ex R - 273@ (3.10a)

r =770+16.18X - 2951e X (3.11)
a X 9]

Cp21675+g%Z——25§ (3.12)
x+1 2

YIEGP 0ANI FFETRIF ySY RAFTNI @2ydz {NGfS GNIFyat
@NT SeAyRS1A AtSGAYaASt ySY GNIXyaFSNAyA GF 1
Pa&P 2f dzodzydzydz @S KI @I &t §St BRANYA YEBSSEy Il 4P
GNF YAFSNAYA A@SNYSTGOSRAN® 9fYlF RAfAYESNRA
0dz cel £t POYIF {FLEAIYPYRIF 3ISNeS|t Pd kapNaRiA €A YAT
-0 EPRIF1TA JIAOGA &PNITIlIYFE]l YNY{]NYRNNY

1. Kurutulan madé A @AY RS|{A VyYBVYEBISPYBIPRIP| fdBIA T 2 NI
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JANROG APOF1ftPEP RI O0ANDANRYS SoOoAdG 2t OF G
GFLoP &F4lFEP AT 2t &ae2yftdz 6ANIANBLIRNT | &I K APLAT
@S R2fl e&PaPeftl KSNKIFYy3A O6AN PaAaP (leoP 3
1dzf £t F YRPEPYPIT ol 1Pt GF 5P ASYLSINBIAYSREIB2 @St
ARAT GURS OSNAE YSTGSRAND MIQqPKI TNy RS &2 NIk IEtPH
0ANI 6FNE &aNNBaiA 317 | yNyRS o0d¥ dglRAENDE N2 1S
AAAGSYOI AWNFIWE YEFYF RAfAYRS O0ANI AAYNE | &@:

4AT 82AISTIPOP Sy SNBamiiRSLEBAX T XA &t SGYS LI NI YSi

S.No | Parametre 5S€SNR
1 41 1Pt ¢LO6Py, LdGLEP 1 O2n’

2 41 1Pt ¢l OP FGFreP 1T dz2m

3 411 Pf ¢l oOP FGrgP . o6 25°C

4 41 1Pt ¢LOP 41 LIPO5S0O 50 mm

5 . dz@ | NE NI MTFP 16 0,551,00

6 . 200 NA §)PO 0,31-:0,63

7 41 1Pt ¢l 6R) ,  2€dzyf dz€ dzo 1920 kg/nt

S

8 | | @1 | 2 &ggyt dzE€ dzo 1,20 kg/n?
9 41 1 Pt ¢l 6P gmi ANE L &P 835JkgK

10 (I @FyPy mi 3Nt LA&P 5S€ 1008 JkgK
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AAT STASTRAO®R Sy SNBtamiiRSLBX & XA & SGYS LI NI YSi

11 |1 F @ yPYy S5AYLlFNMA] +Aal 2 185x10°kg/sm
12 |4SONB {RPlI1fPEP o¢C 25°C

13 |1 I g1 DANRKRY { POl 1fPEPO 25°C

14 |Y2ES1GINI ' T yPo! 6.9 nf

15 |Y2€fS8S10G1 NJ TeeAyRS1A | @ 25°C

16 |l Yl y IDNIfPEP 0 15 dak.

44bmdm 41+ 1Pt ¢FLOP , Gl EPYPY . 2&dzifl yYRPNPEY

DSyStftAl1fS AadSyAatSy apPoOl1tPlil RSLERtIYlLY
02edzif I NPyRy 36853 NE§ i SRR NN Ol NEB| BRNNS & K MIOB
F0aA2NDS SRATfYAO SYSNEBA YALlOGFNPYPY cel { Pt I
S e (Pt GFLOP @l dFEP & bNERSIA 2ANTdaf RIY I K S WP
Ae KIF g aPOlF1fPEPYI |1 BOAllI@PYEF PROPRIPO 2 dzdzé Ni
o EPRF1A SySNEBA RSy3ISaiayir &FTYF{ YNY]NyRI

(m* Cp)a* (Ta' - Tbi)*t = (/‘ * Cp)s* 1- o*V,* (Tbm - Tbi) (4.35)

{AYNf B BRPRYIEZ cel { Pt GF0P &I {LE BISA a@AlYiIRS|] AR oK
2Nt PRuodBOANIt@REY | 29 p NI 1 t A& SP Y PIORIEP N & P

saniye zaman birimi cinglen o I N@®ldurrdid & NNB AAIRAMNGD GF 0P & |
028dzif I YRPNPIOYRBRESAYIOR2BYAHIOE > KI GF yPYy &l
&L GF 1 AMIRIYIRISYIA #@POIFS P8FGE |1 A ceAyRSideA KI Gl
12tS1T01 NRSY @P{ |y KIo@liy RY RIZROL (| BUARY ISR { Y.
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441H |1 I @1 fP DNySo Y2tB101 NNyYNy az2RSffSyyvySa
Y2ESTGI N GFNFFPYRIY AfSGHANCSEPYSPEREPYYRBES]
1T PO 2NIYyPYyl @S ®SONB (1 206dzZ f I NPyl ol £€f PRP
el TPt GF06P SYSNBA Y2RStAYS |RIFLWGS SRAfYAOD
POPYPY RSESNR @S alIbDABRYRISONBL K POiIMNIE P&P & B
belirlenebilir. Yinedg 2f S1 41 NJ Pl P66 aPOI1fPEP KI B I
0S1Aft RS (1 2NXzyl 6Af A NI Bécknm@n [28F { Pd | RINF PRI y5 d
12t 8101 NRS @& IPNAPNIGRPE I8ERidcalanabitboyc A f S

QU = Ad:IFR(l‘ 3?‘ I:RUI (Tl - Tamb)] (4.36)

CFNIFNEP SySNBRYPHTHWPYREY 6 EPRIFTA oF EPY

Qu=(mg,).(To- T) (4.37)

90AGE ATl miPNIcS WEBA NIPIOSNS | KI @ {1{PO6 2NIYyP |0
_ AdIF(t & FU (T - T

m, c, (&~ T) (4.38)

BuradaTl 2t S1 01 NJ AeAyRS1TA KI @I &aPOI{1tP&P 2f dzLl
AfS SO0 RSESNRS 2f RdzEdz 14620 dif2 £t SR Al NRSH MNIK | .
APOIF 1t PEP 2fdzld 6dz RSESNI RSBAVRIUA ORI T2y P WI
(Td0 SOAG 2FTFNI {1 IfPYyFoAf AN

A4bmdo 4 1 BiPyadellénes, | G €P

DNyS6 SySNBAAA RS&AGS{tA (FLIEP 0AN) eSONAY
1281301 NRSy [eNPfly aPOlF| KdzOBNioaRGWPI (24
®eP|{ POPYRIF{A KI@F &aPOlF|1{ftPEP AfS o I™NB (¢
ANNBAAYOSS ol 1Pt (l6P &liGFEP AwAYyRS|TA A&F
12tS701 NJ eP{ PO PY RilmkkiedirKAbliitl ve 3kH306 | & IPISIPP R SENA B ¢
el f POYIFIRFEZ o Pt GFOP @lF0FEP AwAYRS 12f85]
2N yPYylF 3JINB &loAlG O06ANI aPOF{ftPlGF (1FEYIFAP
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1FGYEFEYEENT o1t YS@A | ySNWAGHIEAMNIA ceA. YR SadlAf POl Y2
al oAl OdZiaMEeNS sdeid/z @ dzy Ol 3 KIF @F 1 PO 2Nl yPYyP
CANI cel 1 PE GKISNF 2NMHEPH RIFY PERPSY 0SSt ANI S&So A
YFGSYFGAL1aSt Y2RSt oEf ANIANRIINIAOR A AIRY YR y S
GF N FPYRFEY 3Sf A FHANKR BN Y.2d218 6420 7 ofxkil R [y
420 YRS 31 A&0SNAESYsT adzyYl @S al NBAYy Gl NI FF
YSGNB dzl dzyf dz€Edzy RI {1 A cel (rRtG 20X BP & h{ISDR G wmr
ol f NYRNEN OB NH i8Rt WA Y RS1 A KI g &aPOl {f PEP
RSEAOAYE SNRA AyOSt SyYAodAND

r
Tai

v

|
A= 1
L

ao

u»
(0p))
u»
_<

N>

SprB 4 { Pt GFLoP &Fdl EPYRI b Gly

m

-

v
Tom
A:<=Lle | %

T l Element ‘m’
Ta.m+l

S1TAb4IneRin GFOoP &FGFEPYRI bYdh St SYSy|

41 1Pt GFroP elamGP f APBAPWRPY AR IEKRBHP Y P NI D I S PR

edebilir;

Ta,m+1 = Tb,m + (Ta,m - Tb,m) eXp(— fl) (4.39
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Burada,

__hAL _NTU
1 N(mcp)a N (4.40
_ L

_ﬁ (4.4)

DIT FYFY FNYfPEPYRI o 1Pt GFIOP &FGFEP A oAy

oFEPYGP &I NRPYPefl KSal LX FylFoAf AN

T _ T + gfz(Ta,m - Ta,m+1) th ( 2)
bm(t+Dt) ~ Tbm(t) € L 4.4
€ fS(Tb,m - Tamb)g

.dz o EPY (i PRI X

S Y 4.43
2 F AL e)c,, (4433

=" Vs (4.43b)
Vb
_ (UDA)
£,=5 g
3 (me)a 2 'dir. (4.439

bdzaaStid {Fre@PaP ARBIANERPYRINNETIAS2ERAAYA
GNF yAaFSNRA (FGalre@PaPYyP RSESNI SYRANNS| AcAy

Nu = 0,437(Re)*">(/ )***(€) “*?|exp(29,0Xlog; )] (4.44
.dz 0l EPY(GPRIY
Nu = h,De”
K (4.459
GDe
Re=—— 4.45
m (4.45D
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J = & 'dir. (4.45¢)
a,

G=r,, V=
have % (4.46)

41 1Pt G 6 EpolananPBEBPYNEA IRYRE BRNPA ISy St SoAd

hesaplaabilir:
L
Q = (r¢,) A O AT,y - T )X (4.47
Denklem 4.47micel T NYN &2y dz KallarRINI NI PYES (1 2ARdd S A f R

edebilir:

LaX
(?t = (GC)s(l_ e)A_@. Tnm_ NTbl
N Cn=1

41 1Pt GFEP @FaFEP AeNPRFRG RIYd (A2ySP B-So/A (f ASNK

verilengenel ifade ile elde edebilir

- OO

(4.48

I:“ € onm&
Qa = dpr)S(l- e)Aé(Tmm_ Tmi) - Tmi Ingr_a.\ﬁx (4.49
0 é G 'mi =l

58y1t8Y nondldzy cel T RYIAHRENZ yNREERE NI € | NJ &1 y i ¢

AN 0 a

gg@. Tom~ NT,, 8' Ty U

L &na + U

Q,=\rc, | 1- e)A—=2" 3
( p)S( ) N g aTJ_mTZmTSm ""'TNm d:l (45Q

ngs N g

é ¢ Ty =y

41 1Pt GFLO0oP SYSNBA RSLEREFYlF arxadSYaA AftS A
RNONYNYN F6F &PRIIYA 10 FYENPY] INB/ RANENSY K S a | LIt

2
Dp = fG
rhavaDe

(4.5)
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{NNINYYS FI 108NNy WIFBYW REYK IRSNPH AT S 0SSt A NI
f = 4,466Re)**(/ )*™(e) **Jexp185(0g/ )?)] 4.52

Burada,

. FaPye RNONYNYN {FNBPEFYF] AcAy {dzZtlyPtl

KSEFLIEFYE] AccAy RSt RETPIESNKE ¥E8PHBRAND

- M. DPt
W fan = mar

a

(4.53
Y2t S1d1 NNy PaPt OSNAYA A&aS ol EPRIFI{A ol €Py
Q
h, =—-100
th Al (4.59

Bucel f POYI RIFEZ RIKURS yOSt REIXid RX A nMHSNBEZ cel -
2Nl yP @S @dz@l NI I 1f Pl 2NSingi[2BMRIPZRE WJ RSy 6¢& &
2f N1 StRS SRAfSY @GSNARESNI (dzf £ yPfYPO G PNX

. dz@ I NI I { J: ®35, /63D, 32,80 vedl,
. 20 f dz] e):0)81, §,49,0,45, 0,54 vesB,

L dz@F NI 1t P 2N yP @S o0206f dz] 2Nl yP RS€ESN
LIN2E AN} YPYRBf 36ANDDHSHENE RS (dzZ £t I yPf YPO (G PN

35St SO0S81 6S1AftRS RS (dzZA tFyPftlFoAfYS]TGSRAND

41 1Pt GFroP SYSNEBA RSLR2EIYlF aAaiSYAYRS KSNJ
RSEASAYAZ (d& £+ yPftIoABENSEYSMENEZAY YREE K 1P
GSNAYAZ o (Pt GFroP &FdFE€PYRI YS@RIYyIl 3Sf ¢
1TFENDPELFE&lIY FlLy GFNFYFPYRFEY GN{SGATSY SySNE
2 @1 LINBANI YE Il Y RXkurdtmalsiseeniijavg) P$S & Nd § A N INY AYS2
el ft POYI RI AKGUGARer I&® daRikizdddt delyY OSINIUR ISINDOF 1 6 S1 A
£ Pyl NI | 2 f dzo (0 dzNXzt Y dzo 0, | LIPE Y AAYNE I ae
RSEASUANRE SOoAT YSTGOSRANDO @ IaRAHaNT SIYSA YN GNE Yy
Bua A YN lARRBFNLIA L YIRYYRINI Af A GSNAf SNAMSEa 31 NB
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AAAGSYAYS 12t &1 @I NPy 00T {SYEEPRNS el | PE
8L G EPYPY 2NIURE | I 6 @508 p EPEPR@EEdz e {1 RP (I 6
I N} aPYRIF 1A ove & tizdrt NI2INT fy2RTNNIE MR (NOPRIP  JSNA £ R
| Y RPEGE RlenSNAE SNI 0ANI &md ®/AMNYNF A DERISRKIO nly NIna
FoFEPRI 3N FALESNI KIfAYRS 31 a0SNRAE YASGANY

AL PGLFOP @FGLFEP Aw@AYRS{A 2NIFEFYF &APOF{1ft PJ
0 S1.28S n@SNRAE YAS (AN

Cakil Tagi Yatag icindeki Ort. Sicaklik Degisimi

80
60
=)
—40
e
20
0
0 1 2 3 4 5 6 7 8 9
t(Saat)

Cakil Tasi Yatagi icindeki Ort. Sicakhk Dagiimi{EPS=0,31,5P=1,0)

Cakil Tasi Yatagi icindeki Ort. Sicaklik Dagilimi (EPS=0,40,5P=1,0)
Cakil Tasi Yatag icindeki Ort. Sicakhk Dagilimi{EPS=0,57,5P=1,0)

Sprlt | NRBNBAA o628dzyOF ol { Pt GlFoP &l Gl €

aPOIF1ftPl RIFIEPEPYPYRIFI{A RSEABAY

Y2t S10G1 NRSY cel {1 Phavaf Py PaPOIRERBERYREE BV 8B R
ekil4.22dS A1 aGSNRAT YAOSGANI

Sarj Siiresince Kolektdrden Uflenen Hava Sicakhiginin
Zamana Gore Degisimi

50\

N
20
10
0
0 2 4 6 8 10

t (Saat)

e Hava Sicakhg Dagilimi{EPS=0,57, SP=1,0)
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SPR2A I NRNB a A | @F Sdzyaesd INIRE y aNGFR IHISHP & P
aPOI 1t PEPYPY T FYFYLlF 31 NB RSEAD

| NBRNB &A o02edzy Ol offldRdl Vil B&PP e | Siy ENRKIN ok A |RBI
4.23de @S NRAf YA O G A NY

Isil Enerji Miktarinin $arj Stresine Gore

Degisimi
270,00 6ls | |
240,00
21000 =
2 1 —
CJ_'. : _____..'—"
B =
30"00 _ _.-‘_"—..-;"_""H |
0,00 bee==T" | '
0 1 2 3 4 5 6 7 8 9
t(Saat)

—— sl Enerji Miktarn(EP5=0,31,5P=1,0)
= |si1l Enerji Miktari(EP5=0,40,5P=1,0)
Isil Enerji Miktari(EP5=0,57,5P=1,0)

SPR;A I NRBNB aOI0 22zt G érErjiel GF EPYRFTA
YALUF NP RSEAGAYA
C2LI Sy PNEPX YA OGF NBPYPIYNID 2R $ 94 0 Rakd4pRelg S NS v
31 AGSNAE YAOGANY

LEPIOYSNBAYAY . 206fdzl h

300
250 —_—
200 \\
150 —
100
50
0

Qt (MJ)

0 0.1 0.2 0.3

. 206Hh
—L&Pt 9YSNE

SY24f 20t dzZl 2NI Pk oBI QB ebelefRF | A G2 LXK |
YALOGFNPYRF{A RSEAGAY

65



4L 1Pt GIo6P @lFGFEP AoeAyYRSTA (dzZ tFyPEtFoAT AN
| yNYS fPYyIFINI{ R2fRdz2N)YI &N NBSierdkio a.288edzy O 3
GSNRAE YAOGAND

Kullanilabilir Enerji Miktarinin $arj Siiresine Gére
Degisimi
200,00 |
175,00
150,00 —
S 125,00 é;:-f"f
<. 100,00
g 75,00 =
50,00 =
25,00 ____——-"":’i
0,00 =T
0 1 2 3 4 5 6 7 8 9
t(Saat)
Kullarulabilir Enerji Miktan(EPS=0,31,5P=1,0)
Kullarulabilir Enerji Miktan(EPS=0,40,5P=1,0)
Kullarulabilir Enerji Miktan(EPS=0,57,5P=1,0)

Suast  NBNBAA 028dzyOF FINLEP 026¢fdzl @S @ dx
81 GFEP AAYRSIA 1df tFyPEloAEfANI Sy$

41 1Pt GFLoP &FdFE€P AAYRS @FN 2ty @z2LJ} Y
31 NB RSEAOGAYRKIAMGIADINGEY S IINS WA Q G A NI

Y dzt t | yERdjmind RIOA NI hNJ YP
5SEAOAYA
180 I
150
< 120
< 90
© 60
30
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
.20t dz| hN,]-’\P/'POQt{L')
Ydzf t FyPEFOAEANI OYSNBAYAY . 2

Sy2et 20t dzl 2NF yPYyl 3IINB o {Pt GFrOP &Fdl €
YALOGFNPYRF{A RSEAGAY

AL 1Pt G1o6P &lLGFEEP AeAYRSTA 2NIIFtFYIEPIAPOL |
2N} YPYI 31 NJrey R SEENAI GFAAY AT ySRIJI 421 P NI &KIP &.27t'de
31 AGSNAE YAOOAND
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80

Cakil Tas1 Yatag! icindeki Ort. Sicakhgin Bosluk

Oranina Gore Degisimi

70

60

50

40

TLlC)

30

20

10

Cakil Tasi Yatagi icindeki Ort. Sicakhgin Bosluk Oranina Gore Degisimi

01 0.2 0.3 0.4 0,5 0,6 0,7

Bosluk Orami

S A7&. abtudzl 2N y Pyl 31 N el 1Pt 0
aPOIF1tPl RSESNAYRS{A RSEA
41 1 Pt ¢|6 O EP T
L dz@l NI 1t Pl hN}YyPyl
60
50 [
G 40 -
5 30 —-
= 20
10
0
0O 01 02 03 04 05 06 07 08 09 1 11
, dz@ NENJ1VEFRS{ t 0
e I”['Pf ¢Lro6P ,+FGFEP TeAyRS1TA hN
SEAOAYA
S1TAT, de®HNI | 1 Pl 2NI yPyl 31 NB |
aPOlI1ftPl RSESNAYRS{A RSERA

41 1Pt GroP
RSEABHNABIRS

&G EP A®SNRARAAYRS

67

YSE2RNF&AVASE S
€SNI FEFy aANIFALGS OSNAREYAOD

G A NY



dP(Pa)
\

t (saat)

—. | APy ®e 5NONYNYNY I NB { NN

SIurs. 3Py e RBEBNENYNWRSEEZA SR ¥Hzy OF

41 1Pt GFrOoP @FGFEP A®SNARAAYRS YSe@RFyl 3Sf S
GN1TSGGAEARA SyYSNEBA NBJ Ay NPSAPAND Rekif RBENG | anN
1 AGSNRE YAOSGANY

Fan Tarafindan Tiiketilen Enerji Miktarinin Sarj Siiresine
Gore Degisimi
1.6
1.4
- 12 //
= 1 7
= 08 7
E 0,6 f
=z 04
0,2
0
0 1 2 3 4 5 6 7 g 9
t (saat)
Fan Tarafindan Tuketilen Enerji Miktaninin $Sarj Suresine Gore
Degisimi

SuRACHY G(FNFFPYRIY G(NYIBHRtI SYNBESNBR ¥ A Db

411Pt GFOP @FiGFreEP A®SNAEAAYRS1A KFGF | 1Po

ekil 4.30dayer alan grafikte verilmektedir:
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01

| @ ! 1 PO lafNRNB NP v
5SEAOAYA

0.8
0.6
0.4
0.2

| I G an] Bd NP

0 2 4 6 8 10
t (Saat)
Il F @1 1 1P6 ailill NPYPYy I NB

1200 I B® 1 P&D I YNEB| isyohERySEYA 0 A Y A

41 1Pt GFr0oP SYSNEBA RSLREFYF aAradSyYAicelNIBINR Y F
GFroP BINNIEPRPY P¥EP| PO @S 2NIF y210 dk NPYyRGOYST
@l Gl €EPYRI YSeRFyl 38t Sy LSmRAIIYIAB| S EINbYA YX
08.0017d n n al Gt SNR I NI aPYyRI araiasSy oOFNEB ¢
KSal LJX I'yeYNoRm@IPNad | Pt Gl 0P SYSNBA RSLREIF YL @
SYyal NN AfS RIaF3iPyeeSRNAaRNY RS ptdE NUNI ISNIYA B Yi &
20t dzl .p2 NRYAB | NI | {GoRpkKS NI y P | YHPIaPND el PO
a2y dzOdzy Rl St RS SRAfSYy @SNRft SNI RdaKkélde | yOS
edilen verilerle] F NB Pf I 6 (i PNJIP d28 ®2Y t @rS 2| &l & gsexcikt S \BIPAYNE A NI
A8t SYA AceAy 1dzNHziYl &aAaGSYA AftS el | Pt Gl
I ePf I NI {1 RSLREIIYylFY SYSNBAYAY {1 dzNHziYl &aixad
ortalama zy &l G N} AaPYRI RSEAOGUBKEBENWE Bf RtizE dzN
SRAf YAOS (AN

Q¢

(@]]

A5mft oedeYest A KIF T £ NP

DNySo6 SySNBA aAadSYtSNAYAY GSaidftSNAYyAy &l

1 dzNHzG Y GSad aAadSYA AoceAy 3IASNBlIEA 2ty | f

AaPOIF 1t AR al6®YSNA BYS K& P& (| KYPT SPNIhddomsitrd)2 G G N L

ol aPyoc | f eYSSoaASyliSSNE ASINIR SlrardnNgti) vB. Sistam@rdif. S NRA 0
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.dz el f POYlF (FLAFYPYRIF (dzEf £t yPtAkiySI| f&NN¥ O
I NJ & PYARIS NA fdY ASOAGEAGNSDY £ SNJ  dzf € | yPEF NI 1 3INySot
1 dzNXzl dzO dzt | INSPNOFPA/NIYUT Va3 fF NP celN ¥ e8I NIY RO @M NJE 2 33 S
If eNf SNB1 @SNR (ve oradghtayd A fFIAGE FNIRENG | 1Ty RS NA f

NT $ REY makéedirS.ydz cel £t POSYIF 1 LI Y Re tedt O ALK 1€ €I yNSFE
AAT 800883GS I AGSNAE YAOSGANY

S1Af nodom S5FGFf23T3ISNI NBaYA

S1{Af nodon .lEPE ySY | teeNY aSyal
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S1{TAf ndoo ¢KSNNY202dzZLJX S @S RFEGFf 233

S1TAt yBS¥RYSUINBOKI G KPIP | feNY OAKI

S1{Af nodop CIN)] olFlaPyoOP aSyal NN
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AA] 8BS Mt eNY O&Se & & f ARKIKE SNR NP

mt ceNY / Model mft ceNY ! Nmf eeNY ¢ Hassasiyeti
PLC VTPLC Veri Aktarma Kalibre Edildi.
Datalogger | AKIFIT P

Anemometre SIEMENS (0-5) m/s | I g 1 F0,03m/s

{ POl { t P PT1000 (-40,+70°C) { POl 1t FDIN IEC751"
Hissedici { PO 1€t P] Nem 31 NB Yt
Eleman

(%5 95 RH) Nem

. APy e MS121 25,50,100 . FAPY e
{ Syal NN Pa(01",0,5",05") N P
4-20 MA
. APy e XMLP010BC210-10 Bar, €20 . | a Py e
Transmitter MA
Pronem PMDX-HOTO  (-20+80°C) { POt TF °03°C
1-0-X {POF 1t Pl Nem > PRH
(0-100%RH)
Nem
Piranometre ~ APOGEE Max1750 W/nf D Ny Enérjisi  ° %5
MP-200 mf ceNY N

Hassas Terazi METTLER
TOLEDO

Max. 3.2 kg ' EPNI P11 0.01g¢r
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{POF 1t Pl | ceNYN 43943 | At BRBEK 286G A K- NIt & T RIS (el
APOI 1t POBOFPCPHBt 1 | NOINI Tdl PaNly NS Na S308L KA LIV
1FEAGNI 282y olye25&yRes SNRBAANDB ERPE VYO &P
|y O Sukalibragyon termometresiile Oila?6 | NI 4 P & Rakbieddin®yet | NJ A o
| £ eNY &2y dzoef | NErledndzgelritmitih 6 NI 382y RS

S1Af POPODP] | £ eNY OAKITEFNPYP {F€tA0DN
Julobo FK305L kalibrasyon banyosunwsmi
bSY | f@eNYN A okafar ¢9dzcthl yIPfdlyb! @hw ySY 1FfA
1dzf £ F |REEIANINE SRAf YHOGABINAE SYADdzn Ph i RBINI & ¢
nnc/ AaAPOIF{1tPl @S :2p AfS 2dp wlc%s KWt ySY
I NI aPy Rl 22 Hp oW & i@34siyetitie sahiptir.

ekil440bSY (FfAONI&e2y OAKFT P ¢9{¢h 1!

|
Cl APytoeeNYN Acehy 1 dab § 1 A fRIERIGyD n3d MEESINRUOKE y
t+cHHbS5tLcHnbtacHn o0FaPyoe (FftAONI GI NI OAKI
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vmnc/ AtS nnc/ 2NIFY nonup: KFaalaireSiAysS
RSESRARSYO I NRRPNX

S1Af la®Pyre || {GEDRUCK PWR2EDPIS20HPRI620
.dz el f POYFRIF St RS SRAfSYy RSySeasSt GSNAf SNJ
R 0Af IA&LF&FNI |14 Nigy R (NP NSINTIG tYRPS/ | SR A TGS y
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Kabin ici Bagil Nemin Zamanla Degisimi Kalinhk:5mm

50,00
45,00
40,00
35,00 “
30,00
25,00
20,00
15,00
10,00
5,00
0,00

Bagil Nem(%)

0 50 100 150 200 250 300 350 400

Zaman(Dakika)

—&#—Kabin Girisi Bagil Nem Degeri

Kabin Cikisi Bagil Nem Degeri

S16YdzNBEI YE 11 0AYA IANRS @S =Pl POPYRE ]
TFYFYF 31 NB RSEABAYA

Kabin Girisindeki Hava Hizinin Zamana Gore
Degisimi (Kalinhk:5mm)

1,60

1,40 | 3
120 £
1,00 A

z
_ 0,80 l * ‘f‘!' 3
~ ’ ‘
T 0,60 \ Y
o <4 Py »
) 0,40 L
T 0,20

0,00

0 100 200 300 400

Zaman(Dakika)
—o——Kabin Girisindeki Hava Hizinin Zamana Gore Degisimi

S1RYF Ay IANARSAYRS|IA KFEGF KPIPYyPy 1|

Kabin Icindeki Hava Basincinin Zamana Gore
Degisimi(Kalinlik:-5mm)

5,00
® 400 P N e I—\/\I'\_’N
S__", ’ [ ~ VW
=] 3,00
c
b
2 2,00
©
@ 1,00
T

0,00

0 100 200 300 400

Zaman (Dakika)

Kabin Girisi Hava Basinci Degeri Kabin Cikisi Hava Basinci Degeri

§18Yl pAdy AcAYRS1A KFEGF ol AaPYOP RSESNA

82



Gunes Isintminin Zamana Gore Degisimi
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(c) Kuruma Hizinin Nem icerigine G6re Degismi
(Kalinhk:5mm,T, =56,5°C)
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(¢ ) Kuruma Hizinin Nem Igerigine Gére
Degisimi(Kalinhik:5mm,T;=56,5°C)
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Kabin igindeki Hava Basincinin Zamana Gére Degisimi
(Kalinhk:5mm)
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(c) Kuruma Hizinin Nem Igerigine Gore
Degisimi(Kalinlik:6mm,T,=55°C)
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Kabin Igindeki Bagil Nemin Zamana Goére Degisimi
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Kabin i¢i Sicakhigin Zamana Gére Degisimi
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