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Abstract

This study presents the optimal mathematical model for the
optimization of plate finned tubes heat exchangers. Air-cooled, heat
exchangers used in this study had hot water flowing in tube. The criteria
of analysis are the minimum irreversibilities and thermoeconomics. The
optimization of heat exchangers is divided into two parts including the
optimal operating conditions and the optimal configurations. The
variations of the optimal operating condition analysis include air flow
rate and hot water flow rate. As the variations of the optimal

configuration analysis include tube diameter, number of rows, number of

tubes per row, fin pitch, fin thickness and row pitch. In thermoeconomics
analysis, the objective function is total cost of heat exchangers, which
include capital costs and operating costs. The capital costs are costs of
materials for construction of heat exchangers and the operating costs are
the costs associated with pressure drop and heat transfer irreversibilities.
In addition, the experiment is set up to confirm the reliability of this
model. Results are presented of comparisons between the experimental

and the mathematical model.
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c = sldswmivaemiudndivesT, BahvkW-hr L = anwniiavesveunan, kgms

¢ = Faneldsmnasdenhulsuns, Bahtm®hr v = USwmssumiz, mke

o = 8as 14910, Bahvhr o = Ay, kg

Cq = ohnwihildiisveuiuaimu, Bavhe 6 = Sasdusswinduiin Inasassdigaduiuid

¢, = s 19t wveadndiwesifigniiate, Bahunr wh
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e, = S5 14916571, Bahthr . I
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i = #nlsznaulaaiisy (Colbum factor) p .

m = 8asimslnaFauia, kefs T - qumgd

N = fwuueveane w 7% -

NTU =  #uauuuien1seem (Number of transfer unit)

Nu = GuauaiFn (Nusselt number)

P = AUAY, Pa

P, = 3TUEMNITHINATY, m

Pr = ANRVUWIUIAD (Prandt] number)
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Re, = deusdluaditafuiduiuguinandnmenio

Rep, = FuausdTuasnaasuiduriugudnainlasn

Re, = FnausdTuadAdudiszuninveaalufmmaii
anfums vavssenis

s = ouTnsil, kg K

Sgcn = E‘l’ﬂﬂlﬂuimﬂﬁlﬁﬂ%u (Entropy generation rate), W/K

S, - szomvsverielufimmuiivuudumslve, m

S, - szamheveaielufimmiidenindunstua, m

T = gomgd, °C,K

U - FulszAnsnsdiemanudeusiy, W'k

v = dSwws,m
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