MIEANFIVINTNTLIDUNAMTEUATIVLD U 36 aUUR 1 u.A.—-il.A. 2569
The Journal of KMUTNB., Vol. 36, No. 1, Jan.-Mar. 2026

UNANIRY ‘

msﬁnquaniiumﬁmammm%auuumaugmmu,azwqansiumqnaﬁmﬁmmmn
v ¢ a v o ') a a ¢ a ¢
ﬂ':nuLﬂummqﬂnsmLLamﬂa&mmmiammmﬂaanLLazmam&Jsxw&lm%‘lw‘lumaamum

a a o ¢

YYIUUN LEI3goNa ae 813Ny mzmiqa*

AMAIVIIAINTTULATBINALALNTTUDINIA ARLIFINTTUAERS UININY1ABNALLIATNTLIDUNANTEUATIATD

s
NITVUN Usznadan
a1vYImnIsunsrUIAiiuardundeu aulmnssumans aadumelulaguyuiv

* ginususzanunu Insdnm 09 9142 9941 Bua: arruck.tr@eng kmutnb.ac.th DOI: 10.14416/j.kmutnb.2025.09.001
Fuidle 13 nunius 2568 udluidle 23 weuanew 2568 neusulile 11 fquieu 2568 wweunseaulatl 4 fusneu 2568
© 2026 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

undnga
nuiATsihiauonansenuvessyiugungiiveslethildsnugunsaiuaniudsuaufeunuuAenuassiosis
auAuLazNNTvEfvesiansen T fouisinludodumdiowandliifiuiihumisiionadu
yngouvesgUnIainaniUAsuauieuluudenuagveseninnslinuaiedeasiivssloniliiAnmuseiage i
Tunszuumssan Taedmuansivanielugunsallmdunsinauuudutou nansenundniwavessziugamg
vodlothvievedluavhauiidsnasiefagwut fiannzausamsaudousswindlethuasintag Wessdugungd
yesuinafiGendn Elliptical Head suaﬂqﬂﬂsajuanLﬂﬁaumm%faumﬁauuﬂaammmﬁ’u 200 sarwadua luda
300 DaruaLya Awmalimnuid Von Mises aufsnsveneanesangstu 380 winztrana uay 0.45 Sadums
ANUAIAY mu%%’aﬁlﬁﬂwLauawam’mLé’uLLazmiﬁuma@f’maqi’a@w%@uﬁuaEmL‘Tjuixuumnﬁw%wammqmmﬁ
maﬂwam%‘amaﬂa'n"lﬁdwL‘?;JuﬁiymmimEJmmwﬁauLwUﬂaugmm (Conjugate Convective Heat Transfer) Ing
anRdUANLgNFeamUU AR RdnmanshensiUSsufisugamgiivieonvesvedluailauudenuazie s
anufuaniiAnaelurevesgunsaiiandsuaudousulunafiugiuresuidefiisates Fanudwadns
Fainavdianulndlfssuazaenndesiulusgnflaefiosidudainuunnd19vesgungiinnesnvesliaves
Haudonuazvowiniu 3.7% way 1.4% nudidu aufenrmuanitevesnuduanegil 5% waganuiseil
ansosogeslumsninansenuvesedlvaiifinegunsailudnuaueduldluouen wu n3dnd Erosion) uag

n1sfinnseu (Corrosion) nelugunsal

AdnAny: gunsaluaniUisuanuion AUALNINAINTEN NSEemALSeu

ns8aBsUnAIY: YeuWY L3gBne, 913nY MsEnsna, was MssuN Ustmadad, “nisfinvmginssunsdiemanudounuy
AoLPNALAENANTIIYINasuLonnINANIALTeIgUAsallaniUABUIA LR UUIAB LA Viofe s TeuaB WludioAg, "
ns@IvImsHszeeundmszupsinie, U 36, atufl 1, wi 1-13, lavitunAnny 261-037867, w.a.-ilA. 2569, doi: 10.14416/
j-kmutnb.2025.09.001.



http://dx.doi.org/10.14416/j.kmutnb.2025.09.001
http://dx.doi.org/10.14416/j.kmutnb.2025.09.001
http://dx.doi.org/10.14416/j.kmutnb.2025.09.001

MIFENFIVINTNSLIBULNAMTEUATIWLD UN 36 aTU? 1 w.A.-3l.A. 2569

The Journal of KMUTNB., Vol. 36, No. 1, Jan.-Mar. 2026

Research Article

Numerical Investigation of Conjugate Convective Heat Transfer and Structural

Behavior of a Shell and Tube Heat Exchanger using Finite Element Method

Chayanon Serttikul and Arruck Tragangoon*
Department of Mechanical and Aerospace Engineering, Faculty of Engineering, King Mongkut’s University of Technology
North Bangkok, Bangkok, Thailand

Tatchanok Prapasawat
Department of Chemical Process and Environmental Engineering, Faculty of Engineering, Pathumwan Institute of Technolog,
Bangkok, Thailand

* Corresponding Author, Tel. 09 9142 9941, E-mail: arruck.tr@eng.kmutnb.ac.th DOI: 10.14416/j.kmutnb.2025.09.001
Received 13 February 2025; Revised 23 May 2025; Accepted 11 June 2025; Published online: 4 September 2025
© 2026 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

This study presents the effects of varying steam temperature levels passing through a shell-and-tube
heat exchanger on the stress distribution and thermal expansion of the material, using the Finite Element
Method (FEM) to identify potential weak points during actual operation. The results aim to support
precautionary measures in the manufacturing process. The internal flow is modeled as turbulent. The
influence of steam or more generally, the working fluid temperature on material behavior is analyzed.
Under thermal equilibrium between the steam and the material surface, increasing the temperature at
the elliptical head of the heat exchanger from 200°C to 300°C leads to increases in Von Mises stress and
material expansion by 380 MPa and 0.45 mm, respectively. The study systematically presents both stress
and thermal expansion outcomes under the influence of fluid temperature, addressing what is known as
a conjugate convective heat transfer problem. The accuracy of the mathematical model is validated by
comparing the outlet temperatures of the fluid on both the shell and tube sides, as well as the pressure
drop within the tube, against benchmark models from related research. The numerical results show good
agreement, with outlet temperature differences of 3.7% on the shell side and 1.4% on the tube side, and a
pressure drop discrepancy of 5%. Furthermore, this research provides a foundation for future investigations

into other fluid-induced effects on heat exchanger, such as erosion and corrosion within the equipment.
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