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Estimation Heat Capacity of Biodiesel
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Abstract

Biodiesel has widely been used as an alternative fuel in the high speed diesel engines. The heat capacity
is one of the important physical properties of biodiesel. It directly affects the change in temperature of the fuel as
heat is applied. This study is focused on developing a mathematical model for estimation of the heat capacity of
fatty acid methyl ester (FAME) and biodiesel.

Heat capacity data were obtained from literature for modeling and validate the accuracy of the prediction.
The results showed that the absolute deviation (AD%) were in the range of 0.07-2.24%. The average absolute

deviation (ADD%) were 0.82 and 0.92%, respectively for FAME and biodiesel at 250-390 K. The AAD was better
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than the previously reported in literature. Moreover, the proposed model was much simpler. Only (average)

carbon numbers and number of double bonds were required for the calculation.

Keywords: Estimation, Methyl Biodiesel, Heat capacity
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333.14 2.09 2.12 -1.26
338.15 2.10 213 -1.20
343.14 2.12 2.14 -1.15
348.16 2.13 2.16 -1.09
353.15 2.15 217 -1.04
358.14 2.16 2.18 -0.93
358.97 2.17 2.19 -0.93

AAD (%) 0.92

PNMIFTNNNWHAMITWIENUNANIINa8Y Dzida, M., et al. (2008) @hqumm%aumaavl,ﬂaﬁlﬁm
s dl 1 a Qs Qs 6 U = ‘U el s a Q€ Qs Qs 6
@GLL&@NI%J‘!’IW‘Y] 4 ‘W‘]J’J'lllﬂ’s'lllﬁ&lW%ﬁﬂ%LﬂuLau@idI@l&INﬂ’]ﬁ}ﬁl@l@]LLﬂ% AANNTY LLa:auﬂszam FARRUNUD (Rz)
Winnu  1.9225, 0.0156 Laz 0.9936 aNa1AL

18 JEET 2016; 3(1)



nydszan mmqumm%’awﬂ adluladioa ?qlﬁﬁi’] W‘S’]’Jﬁ’%ﬁ: LR TS

http://jeet.siamtechu.net

2.3
2.2 A
L

> 2.1 -
2
T
Q
o
o

2.0 ~ y =0.0156x + 1.9225

R?=0.9936
1.9 T T T T
0 4 8 12 16 20

Cp,exp (J.g".K")

2NN 4 Namiﬁnmmhmmqmm%”amaa"luiaﬁmamﬂawmiﬁ (10) NUNaNNINAaY Dzida, M., et al. (2008)

ﬁ*’ﬁaaqmmgﬁ 318.15-343.15 LA

1971 3 LLamlﬁLﬁuﬁa@hmwﬂmﬂmﬁaué’uw”ufmaamqum'm%”aumaa“l,mﬁumﬁmaamafu'%qﬂﬁm:
wisluladimalagldaumsi (1) uazaumsf (2) vuSeuieuiuaunsi @) wazanmf (10) agnelsfauile
maSsuifisumdianueanuiausasiy ﬁ’umﬁaLaamaim:mﬁavmiaﬁwﬂa‘ﬁ'qmmﬁl,ﬁmﬁmfuwmwa@h
mﬂmm@mﬁaué‘ww”uﬁmaaaumiﬁﬁwLaualﬁmﬁﬁayq@ aumsﬁﬁﬂLauaLﬁal,ﬁﬂuﬁ”uam'ﬁﬁuﬁm'mLL&iuﬂﬂﬁga
ﬂ:i'laumsﬁue] a%m%’umiﬁ']vl,ﬂfmuﬂs:mmmqummﬁ”au

'
o =

A1319% 3 Nﬂﬂ"]ﬂ?']&lﬂﬂ’l(ﬂLﬂﬁﬂ%g&lw‘z’%ﬁ{’ﬂE]\‘]ﬂ"]ﬂ'l'lN’ﬂqﬂ?'lll%/a%'ﬂ'lﬂﬁ&lﬂ'liﬁu'lLﬁ‘l«LE]LLﬂZﬁilﬂ'liE]u‘5]

%ADD
FAME Biodiesel
Valderrama, J. O, et al. [8] 8.38 3.68
Ceriani, R., et al. [9] 3.00 5.29
This work 0.82 0.92

5. &34

9

v o Q- o 1 v Cr a a ﬁ€ =
anmadzgnalgaumsniumshmedanuaanuieuesldiwaiiseainesusgniuas luledioa
nnwanIhwsnNIauTau ldanaunfisuiunInasaswuhiianugndasusingn sunsfisaue
dudszlopidgmiumsimnoanianuiowvedlulefisafigong — Gd9 9 Wusuminisuazazaindanis

Wl

JEET 2016; 3(1) 19



nydszan mﬁ’]ﬂ’]’m'ﬂﬂ?’]&l%ﬂ%“ﬂ adluladioa ?qlﬁﬁi’] W‘S']’JW”%ﬁ: LR TS

http://jeet.siamtechu.net

6. VDLAWDLWY

MILTINUFUNNTHIW man‘ﬁnqmﬁgﬁﬁﬁnauamaﬁﬂﬁmmLL&iuﬂﬂumiﬁﬂm HEGIZREN

7. LONA1ID19D9

(1]

(2]

(3]

(4]

[5]

[6]

[7]

(8]

[9]

[10]

wmakhanswaalulafwalilaaanin [online], Available: http:/www2.dede.go.thibett
Activities/KM/BioDiesel%20Manual.pdf, [12 Jurau 2558].

lassmuag-luladis, 2550, mwiﬁ:ﬂﬂtﬁmﬁ'ﬂﬂaﬁma [Online], Available:
http://www.biodiesel.rdi.ku.ac.th/index.php?option=com_content&task=view&id=7&ltemid=12,

[12 Jwan 2558].

anm (lipid) [Online], Available: http://www.scimath.org/socialnetwork/groups/viewbulletin/288%E0%B8%A5%
E0%B8%B4%E0%B8%9E %E0%B8%B4%E0%B8%94+(lipid)?groupid=132, [21 §In1AN 2558].

g3 Wuslnem, 2556, Milossunusananmonwaasiulefimaiuwnfina fgmunnamans,
AnmnfinusdSyglizgngufiude maunaluladwasanm ﬂm:wé’amuﬁlunmﬁamlﬂﬁaq, UNIINENAE
inaluladwszaaundsuy3, wih 45.

Pauly, J., Kouakou, A.C., Habrioux, M., Mapihan, K., 2014, “Heat capacity measurements of pure fatty acid
methyl esters and biodiesels from 250 to 390 K”, Fuel, Vol. 137, pp. 21-27.

Dzida, M., Prusakiewicz, P., 2008, “The effect of temperature and pressure on the physicochemical
properties of petroleum diesel oil and biodiesel fuel”, Fuel, Vol, 87, pp. 1941-1948.

Phankosol, S., & Krisnangkura., 2014, “Estimation kinematic viscosity of biodiesel produced by ethanolysis.
in 6thinternation Science, SocialSciences” Engineering and Energy Conference, Prajaktra Design Hotel,
UdonThani, Thailand.

Valderrama, J.O., Toro, A., Rojas, R.E., 2011, “Prediction of the heat capacity of ionic liquids using the
mass connectivity index and a group contribution method”, The Journal of Chemical Thermodynamics, Vol.
43, pp. 1068-1073.

Ceriani, R., Gani, Rafiqul., Meirelles, A, J.A., 2009, “Prediction of heat capacity and heats of vaporization of
organic liquids by group contribution method”, Fluid Phase Equilibria, Vol. 283, pp. 49-55.

il s a a 6 . .
gjmii’m%am #793a81M13ATL993, AWalTEBaasunuILAREIALABT, [Online], Available:

http://www.foodnetworksolution.com/wiki/word/2606/differential-scanning-calorimeter [3 Jurau 2559].

20

JEET 2016; 3(1)



