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 Abstract 

A Conceptual Review Study and Enhancement of Heat Transfer in Compact Heat Exchanger Abstract This 

audit paper are far reaching investigation of heat transfer in Compact Heat Exchanger. In this investigation 

we have exhibited look into based outcome and results with no presumptions. In this paper we have 

examined slip flow impact on micro-channel, part of Reynolds number in heat transfer, influence of channel 

geometry, impact of entropy age, impact of frosting and nano-liquids. With increasing utilizations of 

Compact Heat Exchanger, it is critical to cover every above factor. By considering these points we can 

increase the execution of Compact Heat Exchanger and outline a proficient Compact Heat Exchanger heat 

exchanger. The present survey is sorted out in various game plan of finned tube groups put on inline course 

of action and amazed game plan in cross flow. A huge number of trial and numerical works had been 

performed for improvement of air-side heat transfer. A short discourse is done on the impact of nearby heat 

transfer conduct of roundabout finned tube and investigation of geometric and flow parameters included in 

this paper. Distinctive parameters like fin tallness, fin spacing, fin thickness, tube measurement, tube 

spacing, impacts of line and game plan of tube groups influence straightforwardly on the execution of strong 

round finned tube. Every one of these parameters are quickly talked about in this paper. Dialogs on some 

critical points which influence the execution of tube packs (i.e. inline and amazed course of action) from 

different creators and their concern and related issues are introduced in this paper. The flow profiles and the 

related heat transfer attributes in the perplexing geometries are as yet should have been checked. 

 

1. Introduction 

A heat exchanger is a device to transfer of the heat from a hot stream to cold sream across an impermeable 

wall. Basic principle of heat exchanger is to make possible an efficient heat transfer from hot fluid to cold 

fluid. Heat transfer in heat exchangers is a function of the temperature difference between the two fluids, 

heat transfer area and the heat transfer coefficient. Basic heat transfer process in heat exchangers is one of 

the important processes in engineering applications. The volume and weight of the heat exchangers needs as 

minimum as would be sensible. Compact heat exchangers have a high heat transfer surface zone as for their 

volume and are related with high heat transfer coefficients. 
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2. Literature review 

 

Many researchers have done the work regarding the compact heat exchanger mainly used in aero industries 

some of the research work is conclude in the following section 

 

Zhang et al [1] investigated the instruments for heat transfer upgrade in parallel plate fin heat 

exchangers including the inline and stunned varieties of OSFs. They have likewise considered the impact of 

fin thickness and the time subordinate flow conduct because of the vortex shedding by solving the flimsy 

force and vitality condition. The impact of vortices which are produced at the leading edge of the fins and 

travel downstream along the fin surface was likewise considered. From that point think about they found 

that lone the surface interruptions increase the heat transfer since they cause the limit layers to begin 

intermittently on fin surfaces and lessen the warm protection from transfer heat between the fin surfaces and 

liquid. However after a basic Reynolds number the flow ends up plainly shaky and in this administration the 

vortices assume a noteworthy part to increase the heat transfer by bringing the new liquids continuously 

from the main stream towards the fin surface. 

Chunxin et al [2] have investigated heat transfer normal for compact heat exchanger using test 

information. Their outcomes demonstrate that utilized exploratory information would much be able to 

enhance the effectiveness of the framework plan and improvement to compact air-air heat exchangers 

qualities in every single working condition This papers shows a CAAHXs (common heat transfer) model. 

ECS ground simulation test-bed, the CAAHXs were tested with the use of results and shows that the general 

heat transfer model is analyze the heat transfer characteristic of CAAHXs in variable thermodynamic 

parameters and improve the system efficiency and design optimization. 

Camilleri et al [3] they have investigated the flow dissemination in compact parallel flow heat 

exchangers and Results of their examination gives information about that the tube to header territory 

proportion is a dominant all inclusive factor for controlling mal-dispersion this paper provides the thermal 

designer with the time to simulate the stream separation in heat exchangers at a primary stage of design and 

examine the effects of different boundary condition, geometric condition and operational condition. With 

the help of many simulations find out the major causes of stream mal-distribution and heat exchanger 

parameters and performance are investigates. This provides them to generate an informed decision during 

the initial stage of design phase then important conclusion has been chosen. 

Hossain et al [4] have contemplated on plan and streamlining of compact heat exchangers to be 

retrofitted into a vehicle for heat recuperation from a diesel engine. The creators have done to improve the 

plan of the heat exchangers with computational liquid elements and ascertain the extra power this paper 

shows that of the current research was to design heat exchangers which needed to be pancake-shaped to be 

retrofitted into a vehicle. The as shell and U-tube type heat exchanger is selected for the simulation 
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numerical simulations were performed out to improve the design of the heat exchangers and compute the 

added power that might be attainable by using these pancake-shaped heat exchangers  to be optimized. 

Hassan et al [5] have ideally composed a plate fin heat exchanger using molecule swarm 

improvement calculation. In their work, the improvement was performed for the distinctive hot stream inlet 

temperatures for obtained sum up the outcomes. They have determined in their investigation that when the 

hot side inlet temperature is increased, add up to early cost increases. The author has chosen the reasonable 

number of segments in heat exchanger to calculate the details variation of properties and the optimized 

results are compared with traditional method and optimum results shows effectiveness reduced while total 

annual cost increases 

Adina et al [6] They propose a performance assessment method for compact type transfer surfaces 

which consist of size of a cross flow heat exchanger for given fluids, temperature and flow rate values and 

the entropy generation rate observe is caused completely by changing the heat transfer surface and there is 

no other parameter is modified. The increase entropy number generation is selected to assess and re-

examine the proposed procedure. They were discovered that the strategy proposed predicts likewise the Re 

esteem for which an inversion in the grouping happens. 

Baghdar et al [7] Author investigated experimental and numerically method on compact heat 

exchanger   and see the effect due to deposition particle size and to visualize the particle deposition to create 

an experimental setup and calculate the pressure drop across heat exchanger. Numerical study was performs 

on five fin straits. The fluent flow modeled is solved through Reynolds-Averaged Navier-Stokes equations, 

and particle motions was simulates by discrete phase model (DPM) with user defined function to model 

deposition. They conduct an Experiments on particle size over a range from 1x10-6 m to 4 mm and 

numerical investigation were done for particle size from (1 μm - 100 μm ). Experimental and numerical 

results shows increase of particle size with pressure drop rises. 

Lee et al. [8] The impacts caused in the general heat transfer coefficient, as an outcome of the 

adjustments in the separation amongst dimples and it was demonstrated tentatively that the separations 

between the dimples diminishes as much as the general heat transfer coefficient increases. For calculation 

the Reynolds number are varied for channel section is about to 30000 to 50000  and for heat transfer 

measurement trainsient liquid crystal technique is used. Proposed that the thermal performance and heat 

transfer coefficient factors are higher for the lower channel 

Won et al [9]. The increase of the turbulence caused by the increase of the speed around the dimples 

is identified with the dimple profundity, which creates vortices in the internal liquid flow However, it brings 

an unfortunate result, the increase of the internal liquid coefficient contact, therefore increasing the pumping 
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power utilization, so the connection between both the gain in the heat transfer rate and pumping power must 

be thought about. 

Mirkovic  et al [10] investigated the heat transfer and weight drop in an eight-push profound stunned 

tube package for the two tube measurements 38.1mm and 50.8 mm with steady transverse and longitudinal 

tube pitches. The tube breadth just was changed while different parameters, for example, the fin tallness and 

fin spacing were kept steady in his investigation. Creator reasoned that when the tube distance across 

increases, the wake locale behind the tube will increase and the air-side weight drop will rise. 

Anurjew et al. [11] investigated different micro structure cross flow heat exchangers and thought 

about their warm exhibitions. The power transfer per unit volume is directly proportional to the function of 

heat source and heat sink for better heat transfer lesser will be the distance. They found that heat transfer can 

be upgraded by decreasing the pressure driven distance across of the micro channels and in their work also 

emphasize on the electrically heated micro channel.  

Hasan et al. [12] investigated the counter flow of micro channel heat exchanger with various channel 

cross-segments, for example, round, rectangular, square, trapezoidal and iso-triangular. They found that for 

a similar volume of a heat exchanger, increasing the number of channels prompt increase in both viability 

and weight drop. They additionally found that roundabout channels give the best execution (Thermal and 

water powered) among other channel shapes. 

Errol B. Arkilc et al. [13] investigated the impact of the slip speed on the mass flow expectation of 

Navier-Stokes conditions and contrasted and the deliberate flow comes about. It was discovered that the no-

slip arrangement of Navier-Stokes conditions neglects to satisfactorily demonstrate the force transferred 

from the liquid to the channel divider and computed the mass flow for given inlet and outlet weights. Be that 

as it may, by including a slip-flow limit condition at the divider, which is gotten from an energy condition, 

we can precisely display the mass flow-weight relationship 

Peterson et al [14] performed trial investigations in rectangular micro channel. They found that that 

cross-sectional viewpoint proportion had critical influence on the convective heat transfer and weight drop 

in laminar and turbulent flows. 

Sopian et al. [15] have examined the entropy age in outside fluid flow over a surface of parallel 

microchannles. They found that the rate of entropy age dependably diminishes with increasing slip length. 

Erbay et al. [16] investigated numerically the entropy age in the passage between two parallel plates 

with the transient laminar constrained convection. They found that the entropy age is most extreme at high 

estimation of Reynolds and Prandtl number and this paper considers microscales and effects of Brinkman 

number, Prandtl number motion of the lower plate on the entropy generation is studied. At the entering area 
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simultaneously developes stream forms and entropy is generated under all parametric circumstances. 

Directly after the sharp entropy generation at the inlet, the entropy generation endures to drop through the 

downstream.  

Chen et al.[ 17] investigated the entropy age in microchannel flows and broke down for various 

warm limit conditions. They investigate Entropy generation in microchannel and flows were calculates and 

analyze for variable thermal boundary conditions. Fluid temperature variation in the lateral direction was 

neglected therefore the small cross-sectional flow area, and a then lumped model is creates and impliy the 

first- and second-law analyses. Computed fluid entropy generation rate and temperature was calculate in 

dimensionless forms. Local entropy generation rate is seems to be only depends upon the temperature 

gradient in the flow direction. They found that Local entropy age rate subject to the temperature slope 

toward flow. 

Abbassi et al. [18] investigated the entropy age in a consistently heated microchannel heat sink. 

They utilized Darcy condition (a permeable medium model)for liquid flow and two-condition demonstrate 

for heat transfer. They found an ideal incentive for porosity at which entropy age achieves its minimum 

esteem. 

Abuzaid et al.[19] investigated numerically the entropy age in parallel plates microchannel, with 

enduring laminar constrained convection liquid flow. They found that the entropy age diminishes as 

Knudsen number increases, and it increases as Reynolds, Eckert, Prandtl numbers, and the non-dimensional 

temperature distinction increase. 

Hwan et al.[20] investigated that the execution loss of microchannel during frosting and defrosting 

cycles. They likewise discovered uniform ice development between the front and back side of microchannel 

and give better warm execution. 

Suzuki et al [21] with a specific end goal to examine the warm execution of an amazed exhibit of 

vertical level plates at low Reynolds number has adopted an alternate numerical strategy by solving the 

elliptic differential conditions governing the flow of force and vitality. The approval of their numerical 

model has been finished via carrying out examinations on a two dimensional framework, trailed by those on 

a handy counterbalance strip fin heat exchanger. The trial result was in great concurrence with the execution 

think about for the commonsense counterbalance strip-fin sort heat exchanger in the scope of Reynolds 

number of is under 800. 

Desmons et al [22] A scientific model that permits the determination of the warm exhibitions of the 

single pass sun powered air authority with balance rectangular plate fin safeguard plate is created. The 

model, which determines the warm exhibitions of this authority and temperatures of every one of its 
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segments and air stream, utilizes a condition of worldwide irradiance incident along the gatherer, 

surrounding and inlet authority temperature. Anticipated and trial aftereffects of the air stream temperature 

are in great assention especially in the progress flow administration. 

Erika et al [23] In this paper, with the use of Computational fluid dynamics studied about the plate 

heat exchanger which is at uniform wall temperature and laminar steady flow of a non-Newtonian fluid and 

with and without use of Single-pass U-type plate heat exchangers with multiple flat plates. They 

investigated about the heat transfer and pressure drop variation on number and distance between plates and 

by the modified Sieder–Tate equation and found that the dependence of the Nusselt number on the Peclet 

number can be explained. The results has been generated from CFD areexactly fitted to an empirical 

correlation of the friction factors as a function of the generalized Reynolds number and the ratio between the 

friction characteristic length and the flow path length. 

Khoshkhoo et al [24] they performed experimental and numerical study and investigated that the 

effect of particle size on deposition in compact heat exchanger. The  CFD modeled solved with the use of 

Reynolds-Averaged Navier-Stokes (RANS) equations, and discrete particle model (DPM) use for 

calculating particle motions with user define flow model deposition. The particle size varies from 1μm to 

4mm for conducting experimental study and for numerical investigation they used particle size from 1μm to 

100μm which is stored in A1 particle category of experiment. Numerical study results show that increases 

up to 50μm of particle size the particle deposition. Experimental results demonstrate enhancement of 

particle deposition pressure drop increases with increase of particle size. 

Selma et al [25] in this present study deals with the investigation of the two-phase distribution and 

flow streams in a vertical compact heat exchanger placed at the bottom of the cold flow pilot plant and 

perform experimental and CFD simulation. 3-D volume of Fluid (VOF) model is taken for simulations are 

performed and results are compared with the experimental constraint. Water and air are taken as a working 

fluids for simulation, and the velocities are varies at inside the distributor for air is 0.9–8.8ms−1 and for 

water is 0.35–0.8ms−1.  

Karel et al [26] this paper performed a comparative study of a numerical simulation with a 

experimental results. In the simulation work measured device is situated at a heat exchanger with a 

centrifugal fan because of a fan the geometrical arrangement and stream flow is relative odd and so the heat 

transfer is difficult to calculate and also simulation is required time and cost affordable, so a standard k-𝜀 

turbulence model is use for the CFD. They suggested that similar flow conditions the model could disclose 

new construction improvements to increase or decrease the heat transfer, depends on the requirement 

Yang et.al [27] conducted Numerical studies to investigate the airside thermal-hydraulic 

characteristics of bare tube bank and plain finned tube heat exchangers intended for use in aero-engine 

http://www.jetir.org/


 

December 2017, Volume 4, Issue 12                                                                         JETIR (ISSN-2349-5162)  

JETIR1712092 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 495 

 

cooling. The exchangers use small diameter tubes (3.0 mm) with compact tube layout and operate at high 

temperatures with large temperature changes over the exchanger depth. Calculations are performed for 

frontal air velocities between 5 and 20 m/s, airside heat transfer and pressure loss characteristics of bare tube 

bank and plain finned tube heat exchangers are numerically predicted with consideration of the air property 

variations caused by the air temperature variations. 

Tang  et al [28]  In the present paper they did investigation through experimentally on fin-and-tube 

heat exchangers with the Reynolds number varies from 4000 to 10000,and the optimization of heat 

exchanger with vortex generator(VGs) is also addressed and at high Reynolds numbers, best heat transfer 

performance achieved by slit fin heat exchanger. The high angle of attack, low height and higher length of 

vortex generators will lead to better overall performance of heat exchangers with VGs. The optimized 

vortex-generator fin can provide better heat transfer performance than slit fin. 

3. CONCLUSION 

This paper gives a point by point depiction of compact sort heat exchanger sorts of geometries that can be 

utilized to Heat transfer. Counterbalance strip-fin upgrade geometries have been produced so as to make 

heat exchangers more effective and compact. As of now plate-fin heat exchangers are extremely normal in 

cryogenic frameworks and gas-liquefaction plants. Increased interest for littler and better heat trade gadgets 

will certainly prompt more across the board utilization of plate-fin heat exchangers in different applications 

too. 
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