Bl g S g sdmghy - sole 4y i

IWAA Lol cpgo o leds (pojles Jlu o g
Ol @l yia! cpaasil

J R o- o yg5 & et dilolw 3l gudgd (S j SS g )yl iyl (2L
S S50 sy gy SaSd (lap gl alises bl s )0 (w3

Mgy a0 3OS oyl 7 gnl; L el
zahediar@iust.ac.ir <)), ¢l pl Cotogele oRaS1s (65 5l lapinmam (cwaige Lol )
ardilamkehchi@yahoo.com <5 ¢l ] Corinogple ol8adls (6551 (slapimm (g )| Wlis IS5 =Y
mahdi.rashvand.aveyi@gmail.com <yl 145 « )] 5 oKils « SilSag s )l ol IS =Y
cbles soin g #

QYN VY Gopds AV N Dol o 3T bl )0 AYIAN T 228l 0 o )5)

1S byl bl S o ais ()l A3 el S g cnl SlaThy Jnogm oy Lulpb i b tesaSy
sshateds (ngs dlele S (b5l gl onl Sl Bas el ;58 g anjey Jyens slaghy) b Jnogm Sluogas
roge Sl 85 i 5 Oloy upteS 50 SupSlles bty K SwSa Jpog ol G0l gl
St Sdety 3 09 (St (sgmten s30d 95 eSS (W slo ) SeSy ol 89 OgemelSisdy sl il
5SS s bl ly Lo S35 phs el oo 08 i Jslite glales o alsascl Ll
Lo Cuits Sl (J S 0adpalais slos 55 b (f oo 2l g lams (slod Slilugi Sdeay (Jpogrsandjo>
Sl bawgs lgmgc] ciliza Lulpd 50 Jpoge diged wiz dal (il i)l (omyp ssliteds Bl S92
Sl oy p (ered 9 9dsi 4z Shals Baw b pdianass (6551 laptm 51 (S0 Olsied 95 de (6% 500
S 53031 3550 Al e s (b ladigad s 5 A Ao ladigad Syl G055 o 5 b s e,
9 d jl preal C3 50 S5 lawg o (i jliel (sl dwosls Julos Sl Gy 1285 )15 S sl LS
L aslio ;o (aoyo A9) 8 0 YL Ghlo o )T 5 el S0 g, bl 4 azgr b ald oolaul oy 651
Sl % Jeily ol ol SlaSiSS (ooled Wl SG0 3 o0 4 45 ahy) <85 4 Az gl L aldl g laby, b
ol ) el il ot S o8 sl ol S Sl s il S SSgm sla Sy b))

WS Al o9 CBo L) sudy CS g

S pdgnans slas il st o> 8IS (il 8 s 1B lgals

dodlo

2L slages; wile wami JB 5 (ormb @lie a8 Sl Sileg)l (g 5 (oo e i SS9 SO Jnogn
Slidod () ot g pdisaaan bl g (Jaoecon; Plae Jdoar o3t slalo ;0 ) cnl 5l 098 oo odgs
oSy 3 Shas s3game § bl [Vl a8 5 abwl Jpo cigw sl Jpoes ol oSel sbisly 58 oxs
S o w8 2 )gise nl )0 (Gt gTEer g SIS Gl slaygize s 1y ol Sl ool Gl S50 b Jpoge
285 Sl (LS slaes; el STl il e Jnosm 098 o0 camire b yinl si2 ploond LSl L5100

I¥]sgt so Jolo 595U S5 j9am 50 USIIL (4, o (25T 51

Y



Wgdy e 9 SAFOLLE bl (sal; Lo e

B il el ol cnl oS sl (] (ploond oS 5 50 O5eST 2925 S0 4 Sl Jogm S s (30 SL e
4 Comd J32080 il G5 oS Sl 3 955 s wBlae S5 (20l T w5 Jpose S8z ol e sy
Slyess cnl IVl jragy o Jlntl abs 5 b sse (I8 «g555 Jedil Ko sloSig bl ol jieS i
Lol Jpoem ;o alize 0y ool 59>y cdeay

L ol o)l colee ol y0 09 Julos g 35 o] Sleogas Wb Jno (23Rl Glyieds Jpoge 5 eolinul ol
S50 3 eddolml (g WAL Vb S g )l A5 ST 9,00 Jledh S g Sy Sogad it 2beS 0]
Gl b Vpore alie Glocdgms 398 Iy (Sl izen 5 j350 olaf I el il o5 e cnl 515 it
Olee o Dslds Cleay g9050 (nl Wigd oo anlie v b ol (S 3 L alie s slocssw o Vb )l
[Flealacs gl 15 S50 (359,008

1y Jps (Sle plpreds g cnl jlosliiul sl p3¥ 050l Jpogm S g ) o adsi 6l ol cwd
S50 50 Gl Sldllae 56 Wl nosn 3y Gileante sln plbeol, Jisay gliise (LIS res 4 00 e
Sl Gl bl 69, p Slides Ll dV]owl a5 & 50 (LS slaciés; 55 2 Jposn S wuld (siluans
o 522 L 5 S iS00 T gy Slino (gt g

oo SeSay wsgy anudlys (Jnoge sbo Sy 2Ll anse 5 ol (a5 jelaiear (Glaie (pdey Slallas o
Sl Sy 5l S (Fp elelp ) Gl sae 5 ()l G5yl wBle S g (al Bliogas (L2b; sla e g (oras 4l
SaSay |y J&z g sl abaii ¢ Silotes 55,55 (ol d0e e 5 1505 WS Geend 655315 5 S8z Sl O
S50 b (2Bly polie 4y caboslainl slaaSis plod 3l odelcawsas polie a5 sl lis § 038 S dwloee ouac aSCS
O3S ) A (§ iy B J 305 Gl 838 o (Sl (omas a5 a5 wisls (Lid o) en 5 gl (Al
ol 1) aaSTly calizes bl jo Joge (olss i Como Sladsd 5l g ke (mizen [0l wilfaiy s
Ol s o i |y o ()l (5] i Ll (0 1515 Jnoge sy o wols (i o Kes g 0y e e
IV e Tl e 0Y MIKG B YA (o cilisee slagds, 5| ol S5 () >

bole )3 95250 Jnogm Jlade plobd jslieds (Sl LSS (pw)n 950 0 Sllllae (izren
by o lalial (e, colee (nl S (oo I Jlw Cueglie il Lol [lSle oS 285 Ojge Jnosel SR
2 o8 Sl Jnagal s bolie 35 Jposer slyme ol slp Gy ol €anss Jod b jod ogsleans
olagal (sl ool bl (Sllllas g (nl slacasgame &8, 5 (silwaingr sl il Qlie 13T sla Lo
Se s il S5 eslitul b ol es 5 55y (Jle slp 39500 sleda Gl g 23Rl e 5l (S
Loas wisls gl o) Ken g o5 o ctagp o IV wols las 1) Jposl Jps bele 10 Jnogm loione ol
Feiz ol o5 2yl 5 alelis | Jroge SorSllss olsr olsisr 69515 5 alordis pSUl (rilagel (il
SOy «Bliod (pl yo isls planil Sglite Sli slaes) 5l eadads Jpogm slacdgn S Sllgs ols> o) 2
L Slge S iSlgs ool apads Sl ) Sl loazdly x8 S 15 anlllas 050 &b 5 0, Sl g S35 alS
5 S35 ja 8 gole micinl wluly oyuiiesiz sanaz e sladas oSen g 1S VYo 9515 @l
DYTsssls anngs gl Jps bsle ;5 Jndsm slsiome ts skt |, (Sl

ol o gl sl bl (S5l Sl oslitul b s kS (ol A o (oS GLSen 5 5ol 8
Jr>dipsse S5 5l o 50,8 oolattul 00,0 A1 oS 5 L SS00 o 5l (oriwiono sl g Lisw Jogm 5l Buios

1. Fourier Transform linfrared Sspectroscopy (FTIR)
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Table 1- Properties of Palm oil

Fatty acids Chemical formula Percent, %
c12.0 C12H2402 0.46
C14:.0 ClAHZBOZ 1.48
C16:.0 C16H3202 42.69
C18:.0 C13H3602 3.93
c18:1 ClgH3402 39.37
C18:2 ClgngOZ 10.33
C18:3 C13H3002 0.39
C20:.0 Con4002 0.32
Other 1.03

1. Capacity detector
2. High Heat Value
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Table 2- The real and evaluated amounts of heating value

Sample Yield Max temperature (°C) Heat value (real) (MJ/kg) Heat value (predicted) (MJ/kg)
1# 75 50 40.29 40.28
2# 66.1 v 38.73 36.135
3# 71.6 \K 39.105 35.82
44 75 Fv 39.837 39.83
S5# 74.7 55 41.33 41.3
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Figure 1- Reactor frame and accessories
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1. Principal component analysis
2. Linear discriminant analysis
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Table 3- Turbulence matrix obtained from LDA
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Table 4- Indicators of sensitivity, specificity and accuracy for all samples

Categories
Statistical index 1 2 3 4 5
Sensitivity index 100 89 87 100 100
Indicator of propriety 100 93 93 100 100
Percentage 100 89 87 100 100
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Table 5- The results obtained of different fuels decision tree

Mothed RMSE Accuracy (%)

J48 (%) 0.97 98
CART (%) 0.96 99

MSP (%) 1.4 82
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Evaluation of heat value of biodiesels produced from solar collector-biofuel
hybrid system by dielectric spectroscopy techniques
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The properties of the biodiesel will be changed by changing the reaction parameters of biodiesel production
from vegetable oils that heating value is one of important of them. The aim of this study is to evaluate a new
system in order to detect changes in the properties of biodiesel, such as heating value by dielectric
spectroscopy with the capacitive sensor. Transesterified palm-based biofuels were synthesized in different
weather conditions using the heat loss of a linear parabolic trough solar collector power. At first, a sample of
biodiesel was produced with optimized parameters as the basis of evaluation. Then, five samples of biodiesel
with the same optimized parameters but with different temperatures were produced by the solar collector as
one of the renewable energy systems. After that, the samples were placed in the device and information
obtained by dielectric spectroscopy was transferred to software. In order to validate the analysis, some
algorithms from the decision tree technique were used. According to the results, the Classification and
Regression Tree (CART) algorithm had the highest accuracy (99%) in comparison with others. According to
the accuracy of algorithms, it was deduced that the chosen techniques had good potential to determine
biodiesel fuel properties.

Keywords: Biodiesel, Heating value, Solar collector, Renewable energies, Dielectric
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