DOL: 10.22034/jmeut.2021.42617.2776 — JolS g}, — OFF-DYY axiuo AP+ ybiamo} F oslods ) il AY osleg o5lads <33y oSl Kl smsnkidgo 4yl

G G pagdo jlesliiwl b (J )1y 0 S diay )0 oo @585 4 bgr o Calad pae o

masome.zeinali@gmail.com «yl ! <3 3 o 3 ol8ls (50,5 5L, 09,5 (5l pole oaSiiils (Lol ‘;‘Lq) doguazo
gh.eslami@iau-ahar.ac.ir ¢yl ! <8l ( oMol o137 oKiils ol sxly « SilKa  cwdige s0Siils ¢, ol %so}bd eld
ol

addllas )0 095 g0 &l e (Tl 0y S Aoy 50 Les e Cumbad poe Lo Sz Sge gy S i)l Brde pagde Sl eslaiul b pole IS 50
oS el gy ol Syl oads il gy el oa a8 5 A o leses sl ay ke (6518 slasl aliwg 4 i o hSo Conlad pas il den ol
el oads ools (Lt ¢ ol @l I (S plsre 4 0iS oo Jelos 0 )ly Cugae o psie Giyb Sl 1) (63959 sle el 0)lyd 0y asd Sl g ol e
S s i 58 e s ol 0 g e 45 o 3 wyoge e el sl oy 53 nss bgd oSy e f ool 5
o 6los 355 59y onbd e ol oo 5145 5,5 51 el & ions 3l IS S50 o5 tnoige ) Alis o585 i 5 S
8 el 3,30 IS g KB g s b ol IS sl o il sz by b 155 0n ot cpe o 4y i o
ekl gt 38l 5| Sl 4 el 41,5

oS e il onss L s ny5m 5 s o S I el e 1504l (sl

Uncertainty analysis of temperature distribution in a thermal fin using the
concept of fuzzy derivative

M. Zeinali Faculty of Mathematical Sciences, University of Tabriz, Tabriz, Iran
Gh. Eslami Department of Mechanical Engineering, Ahar Branch, Islamic Azad University, Ahar, Iran
Abstract

In the present work, by using the concept of fuzzy derivative, an effective method is presented for analyzing the uncertainty of
temperature distribution in a straight thermal fin. In the present study, all sources of uncertainty are considered simultaneously by
triangular fuzzy numbers. The proposed method has the advantage of involving the experiences and opinions of the expert about the
input parameters through the concept of membership degree. As one of the main results, it has been shown that the use of strongly
generalized Hukuhara derivative leads to invalid solutions, while the granular derivative, as a newfound fuzzy derivative, provides
reasonable results that are consistent with the physics of the problem. Another result of the present work is a relation that explicitly
states the effects of all uncertain parameters on the temperature distribution along the thermal fin. The effect of fin length has been
studied in detail. The results of the present work have been compared with the results of the classical Monte Carlo method showing
good agreement.

Keywords: Uncertainty, Heat Transfer, Thermal fin, Strongly generalized Hukuhara derivative, Granular derivative.
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