
Abstract

lrr this thesis, lve hal'e l.rlcscntccl thc hcat nnc-l mass transfcr rnoclels for non-Ncl'n tonian

fluids rvith fractiona,l clerivt-Ltives. The fluicl flou' rnodel-. discussecl here trre \Ia-xrvell,

,Jcffcry, trrrd Oldlovd-B fluirls. These lroclels are c'ousideled uucler difl'erent geonletr),.

lc'gitrtes corrtlollecl b\' 'u.trrior-rs s1'stenr pal'zrrneters. The first pi'oblerr u,e have discusstxl

thc analytical stucl_v of cotnbinecl hcat ancl mass transfcr on the N{HD free convective

flou, of Nlarlvell fluirl. N'Iorcor.cr, thc fluicl cl\narnics are controllecl lrY the arbitrary

nrotion of the plate i,vith var'-ving ternperratru'es and concentrations. Scvcral czrscs of

geueralized bottndar-v conciitions are investigated ancl their impacts in cnginccring

iirrci alrplicd scicncc zrre highlightecl.

\ext, lve have analyzed the problem using fi-actional calculns rnodclling cmplot'ing

ihc non-integer older clcrivativc opcrtors in thc scnsc of Capnto, Capr,rto-Fabrizio.

.,ncl Atarrgana-Baletrnu.

(l'ontinuing onr stncl1', u,.e have investigatecl the heat transfer phenornenon of rnixed

lr\-ective florv of Nlaxrvell fluicl via fractiorral calculus rnoclelling. The flor,v phe-

r-.r1lie1ron is ttrking place on the r.ertical plate that is nior.ing u,ith sinnsoidal velocity.

-"trt. exirct soLutions {br the Jeffen.fluicl florv phenomenon rvith the pou,er-law ker-

,- ls a,r'e derivecl. The fluicl florv nrodel of NII{D frzrctiorra,lized Jeffery fluic1 betr'veen

-'-.',r r-ertical plates iuimersed in a porous niecliurn with one plate is assnrned to be

.-,r'iug with time-clepenclent velocitl, in its plane rvhile the other plate is at rest.

. ,rr,r11r-. the unsteady florv of inconrl'x'essible NII{D Oldrovd-B fluid on an infinite

rtical plate in the presence of therrrial radiation and rarriped i,,,.a11 conclitions is in-

-ligated. The probleni is niocleled r,i,,ith the non-irrteger order dcrir.ative operatols
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rn the scnse of Caputo ancl Caputo Ftrbrizio ancl a cornp:rratir.e stucly is pclfbrniecl.

Thc serni-antrlytic solntiotrs for velocitv. ternpcratrire, arrcl shetri strcss a,re obtainecl

ltv Ltrplace integral tltrrrsfolrn turd rrurnerical algorithrrrs. A11 fluic1 rnoclels satisf\, all

-urposecl initizil atrcl bounclarv conclitions. Graphic:rl a,nal1-sis is nsecl to highlight the

Ittrllortant properties of clifferenl pararneters" It is i,vorth mentioning that the con-

.ic,lcrecl ptoblem in thc settirrgs of fractiontrl olclcr clerivatixrs har.e not bccn found in

rhc literaturc.

irttclestiug rcsnlts arc rer,'ealccl bi' this inverstigt-Ltion dur. to their rast application in

'ttqiucet'ing and appliccl scierrccs. Thc r'esults fol integcr'-olclel clerrivatir.e alc derivecl

-l n lirniting sonse and the r:onpalison l-ith othcl rnoclcls.
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