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Abstract— Generally, the notch and un-notched Fin in a 

plate-fin heat exchanger provides a greater heat transfer 

coefficient than plain plate-fin, but it also leads to an increase 

in flow friction. A new parameter, called relative entropy 

generation distribution factor, is proposed to evaluate the 

thermodynamic advantages of notch and un-notch fins. This 

parameter presents a ratio of relative changes of entropy 

generation. The relative effects of the geometrical parameters 

are discussed. The results show that there exist the optimum 

values at a certain flow condition, which obviously maximize 

the degree of the heat transfer enhancement of notch and un-

notch fins 
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I. INTRODUCTION 

Notch and un-notch fins area widely used means of 

improving the thermal performance of heat exchangers. On 

the other hand, it is widely acknowledged that the periodic 

interruption of another wise orderly flow and the 

concomitant mixing extracts a major toll in increased 

pressure drop. The increased pressure drop is not necessarily 

a sufficient deterrent to negate the use of notches and un-

notch fins. That judgment depends on the application in 

question. For example, if the notched and un-notched fin-

related pressure drop is one of many pressure drops 

encountered by a flowing fluid along a series flow path, the 

increased pressure drop may well be acceptable. Among the 

broad range of notch and un-notch –fin heat exchanger 

configurations, it is possible to identify two general 

categories. One of these, designated here as Type I, is an 

array of circular tubes, with the tubes deployed 

perpendicular to an assemblage of parallel notched and un-

notched fins. In the other category, Type II, the tube sere flat 

tined so that they resemble flat rectangular ducts with 

rounded edges. 

 
Fig. 1: 

Notch and un-notch fins constitute a major 

methodology for heat transfer enhancement. Of critical 

significance in evaluating the worthiness of such fins is the 

comparison between the heat transfer and pressure drop for 

a thus-finned heat exchanger with the base line case of a 

counterpart plain-finned heat exchanger. Up to the present, 

it appears that such comparisons are confined to heat 

exchangers in which one of the participating fluids passes 

through circular tubes. In another basic geometry in which 

notch and un-notch fins have been employed, the for 

mentioned participating fluid passes through flattened tubes 

which are virtually rectangular in cross-section. The focus of 

the present paper is to obtain results for the latter basic 

geometry for both notch and un-notch fin-based heat 

exchangers and counterpart plain –fin – based heat 

exchangers. The results were obtained by means of 

numerical simulation over arrange of Reynolds numbers 

spanning approximately a factor of five. Over this range, 

enhancements of the heat transfer rate ranged from factors 

of approximately. Over this same Reynolds number range, 

the pressure drop increased by factors of this outcome is 

attributable to the fact that the rate of heat transfer is less 

sensitive to the velocity than is the pressure drop. & 2015 

Elsevier Ltd. This is an open access article under the CCBY. 

 
Fig. 2: 

II. LITERATURE REVIEW  

This Review highlights recent applications of controlled 

microwave heating technology in organic synthesis. The 

term “controlled” here refers to the use of a dedicated 

microwave reactor for synthetic chemistry purposes (single- 

or multimode). Therefore, the exact reaction temperature 

during the irradiation process has been adequately 

determined in the original literature source. Although the 

aim of this Review is not primarily to speculate about the 

existence or nonexistence of microwave effects (see Section 

1.2), the results of adequate control experiments or 

comparison studies with conventionally heated 

transformations will sometimes be presented. The reader 

should not draw any definitive conclusions about the 

involvement or non-involvement of “microwave effects” 

from those experimental results, because of the inherent 

difficulties in conducting such experiments (see above). In 

terms of processing techniques (Section 1.3), preference is 

given to transformations in solution under sealed-vessel 

conditions, since this reflects the recent trend in the 

literature, and these transformations are in principle scalable 

in either batch or continuous-flow modes. Sealedvessel 
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microwave technology was employed unless otherwise 

specifically noted. Most of the examples have been taken 

between 2002 and 2003. Earlier examples of controlled 

MAOS are limited and can be found in previous review 

articles and books. 

III. METHODOLOGY 

The problem under consideration is three dimensional with 

regard to both fluid flow and heat transfer. In addition, for 

the application of interest, the flow is turbulent. The heat 

transfer problem includes convective transfer in the fluid 

and heat conduction in the fin. Heat transfer problems of this 

type are design at edas conjugate. Numerical simulation is 

the appropriate means of solution. The governing 

conservation laws for the fluid flow and convective heat 

transfer are the Reynolds averaged Navier Stokes (RANS) 

equations, the continuity equation, and the First Law of 

Thermodynamics for a flowing fluid. The characterization 

of turbulence is accomplished by replacing the viscosity m 

in the RANS equations by (mþmturb), where m tub is 

affective concept of convenience called the turbulent 

viscosity. Anumber of models have been proposed as means 

for the determination of m turb, none of which are without 

questionable approx- imitations.  The choice of an 

appropriate model is based on the performance of the model 

in question in situations similar to that currently being 

solved. Inthatre gard, the authors 'investigations of pipe and 

duct flows have demonstrated that the Shear 

StressTransport(SST)model [7] has  provided satisfactory 

results compared with counterpart experiments. In this light, 

theSST model is adopted here as the means of determining 

the turbulent viscosity. The use of the SST model adds two 

more equations to those identified in the fore going for the 

fluid. For the fins, there levant equation is the First Law of 

Thermodynamics for afixed mass system. For thee xecution 

of the numerical solutions, ANSYS CFX 14.5 software was 

employed.This software uses the finite- volume approach to 

discrete the governing partial differentiale quations. Of 

critical importance with respect to the ac- curacy of the 

results is the meshing of the solution domain. In particular, 

the number of nodes (anodeisalocationwhere the governing 

equations are solved) is of direct significance. A systematic 

variation of the number of nodes between three and four 

millions how edonlya 0.2% change in the calculated rate of 

heat transfer. On this basis, it may be concluded that the 

mesh is satisfactory. It remains to specify the boundary 

conditions. The velocity of the air at the inlet of the inter fin 

space was specified at Fig. 3. Front-face view of the 

investing gated notch and un-notch finned heat exchanger. 

 
Fig. 3: 

From the above analysis, it is concluded that the 

results of the performance evaluation based on either the 

augmentation entropy generation number or the entropy 

generation distribution factor suggest promoting the use of 

augmented channel in the condition of heat transfer with a 

large temperature difference, which is evidentially 

preposterous in thermodynamics. According to these 

evaluation methods, the irreversibility of heat transfer which 

should have been reduced as much as possible has to be 

increased when conducting the trade-off between the 

thermodynamic benefits and penalties for augmented 

techniques. 

IV. PATTERNS OF FLUID FLOW 

Vector diagrams are employed as the means of flow 

visualization. Which displays the flow pattern for the plain – 

fin case? Owing to symmetry that prevails above and below 

the plain fin, it is only necessary to display results for the 

fluid on one side of the fin. The left-hand portion of the 

figure, upstream of the vertical dividing line, represents a 

channel flow that precedes the fin. The fluid encounters the 

fin just after the dividing line. The fin thickness causes a 

displacement of the flow which initiates the development of 

a new boundary layer. There is no evidence of mixing 

internal to the flow.  The vector diagram for the louver fin 

case is displayed In this situation, symmetry does not prevail 

so that a complete presentation of the flow pattern must 

include the spaces both above and below the un-notch. Up 

stream of the leading edge of the fin, the flow is that of a 

simple channel flow. At the forward end of the fin, the flow 

splits in to portions that pass above and below the fin. In the 

upper portion of the flow, the flow is generally straight and 

parallel except near the forward edge of the fin and just 

above the first louver. There is an up flow near the forward 

edge as the flow turns to escape the forward – edge block 

age. The second zone of upward flow is attributed to flow 

deflected from below the fin by the first louver. The flow 

below the fin is more complex. As the flow passes the 

forward edge of the fin, there is an initiation of a down flow. 

That flow direction can be attributed to the downstream 

blockage caused by the presence of the first louver. That 

blockage forces the flow to pinch in to a narrow cross 

section between the tip of the louver and the surface of the 

adjacent fin.  Between each of the successive louvers, there 

is a captive eddy that contains a low-velocity, sluggishness 

circulating flow. This type of fluid flow is not necessarily 

advantage oust oenhancehe at transfer. On the other hand, 

the louvers that extend into the below – the –fin space are, 

infect, fins themselves. In that regard, they provide heat 

transfer enhancements. Of particular note is that the first 

louver affects the flow differently from all subsequent 

louvers. Whereas the first louver enables fluid to pass 

through from the lower side of the fin to the upper side, the 

downstream louvers do not perform this function. 

V. CONCLUSION 

1) The conventional evaluations, which suggest that the larger 

temperature difference of heat transfer, the more 

advantageous using the augmented channels, contradict the 

thermodynamic principle. 

2) The present method not only presents evaluations that 

complies with the thermodynamic principle, but applies to the 

situation in which the reference for comparison is changing. 

For a particular, there is an optimum operating condition 

which corresponds to the highest degree of the heat transfer 

enhancement for OSF fin. 
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3) There are optimum parameters that contribute to the 

maximum for a specific m and and smaller at lower m yields 

an improvement in performance of the heat transfer 

enhancement for OSF fin. 
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