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Abstract:  

The importance of heat transfer enhancement has achieved larger significance in such areas as 

refrigeration, automotive, electronic industries, heat exchangers, nuclear power plants and often in process 

industries. A huge amount of effort has been devoted to developing new methods to increase heat transfer 

from enhanced surface to the surrounding flowing fluid (Air).The proposed research paper is an attempt to 

study experimentally the heat transfer intensification in a channel with corrugated plate by using twisted 

tape as an obstacle. The effect of variation in Reynolds number and pressure loss due to twisted tape 

inserts will be studied. 
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1.  INTRODUCTION  

In this modern era, there is a requirement of knowledge of convective heat transfer in industries so that 

these industries can perform their various operations smoothly. The way to improve heat transfer 

performance is referred to as heat transfer intensification. The research in this field was strongly stressed by 

the need of developing high performance thermal systems. To improve the performance of heat exchanging 

devices for reducing material cost and surface area and decreasing the difference for heat transfer thereby 

for reducing external irreversibility, lot of techniques have been used. Among different passive means to 

increase heat transfer coefficient, twisted tape inserts are promising.  A great deal of research effort has 

been devoted to developing apparatus and performing experiments to define the conditions under which an 

enhancement technique will improve heat transfer. The aim of enhanced heat transfer is to encourage or 

accommodate high heat fluxes. This result in reduction of heat exchanger size, which generally leads to 

less capital cost. Heat transfer enhancement devices have been applied with several aims including, 

improving a heat transfer rate, saving an overall energy use and minimizing a size of heat transfer system. 

Twisted tapes are the most commonly used passive heat transfer augmentation tools. A twisted tape with a 

tight twist ratio provides an improved heat transfer rate at a cost of increase in pressure drop for low 

Prandtl number fluids. 

 

2.   LITERATURE REVIEW 

M. Gradeck et al. [1] study the effects of hydrodynamic conditions on the enhancement of heat transfer 

for single phase flow. These experiments have been conducted for a wide range of Reynolds numbers.  

Munish Gupta et al. [2] studied the importance of heat transfer enhancement has gained greater 

significance in such areas as microelectronic cooling, especially in central processing units, macro and 

micro scale heat exchangers. A tremendous amount of effort has been devoted to developing new methods 

to increase heat transfer from finned surface to the surrounding flowing fluid. Kamal K. Sikka et  
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al. [3] studied the effect on heat transfer of geometrically rearranging the surface area of a finned heat sink 

is investigated. Arash Saidi et al. [4] investigated on numerical prediction of thermal characteristics of a 

certain type of duct. The ducts considered have rib turbulator to enhance the heat transfer rate. The 

calculation method consists of a low Re number turbulence model. Haitham M. S. Bahaidarah [5] 

investigated a two-dimensional steady developing fluid flow and heat transfer through a periodic wavy 

channel with staggered walls is studied numerically for a fluid with a Prandlt number of 0.7 and compared 

to flow through the corresponding wavy channel with nonstaggered walls. Haitham M. S. Bahaidarah et 

al. [6] studied a two-dimensional steady developing fluid flow and heat transfer through a periodic wavy 

passage were studied numerically for a fluid with a Prandtl number of 0.7 and compared to flow through a 

corresponding straight (parallel-plate) channel. Kumbhar D.G. et al. [7] studied a research work in last 

decade on heat transfer enhancement in a circular tube by using twisted tape inserts. Smith Eiamsa-ard et 

al. [8] in his study, the pressure drop and heat transfer characteristics of flow through circular tube with 

twisted tape insert is reported. All of the experiments were carried out at the same inlet condition with the 

Reynolds number of the inner tube, Re=2300 to 7500. Esam M. Alawadhi [9] numerically studied heat 

transfer enhancement using a wavy plate in a channel containing heated blocks. The finite-element method 

is utilized to solve the problem. Paisarn Naphon [10] in his study, the numerical results of the heat 

transfer and flow developments in the corrugated channel under constant heat flux conditions are presented. 

Yue-Tzu Yang et al. [11] studied development and application of a turbulent model for heat transfer and 

fluid flow characteristics in rectangular ducts with slit and solid ribs mounted on one wall. As to the heat 

transfer effect, both the solid rib and slit rib walls enhanced the heat transfer as compared with the smooth 

ducts, because both the solid rib and slit rib are mechanisms of heat transfer augmentation. With greater 

turbulence-mixing effect, the slit-ribbed geometry provides better heat transfer than the solid-ribbed 

geometry. Haitham M. S. Bahaidarah et al. [12] studied Two-dimensional steady developing fluid flow 

and heat transfer across five in-line tubes confined in a channel were studied numerically for a fluid with a 

Prandtl number of 0.7. Flat and oval tubes offered greater flow resistance and heat transfer rate when 

compared to circular tubes for all values of Reynolds number (Re) considered in this study. T. Pirasaci et 

al. [13] experimentally investigated a Laminar mixed convection heat transfer in a top and bottom heated 

rectangular channel with protruded discrete heat sources. From experimental measurements, row-average 

surface temperature and Nusselt (Nu) number distributions of the discrete heat sources were obtained and 

effects of Reynolds and modified Grashof numbers on these distributions were investigated. The results 

show that the buoyancy affected secondary flow is more effective at the greater values of H/W ratios. 

 

3.  PROPOSED EXPERIMENTAL SET UP  

The main aim of this experiment is to investigate the variation of average surface temperature of the test 

plate at different heat flux conditions with Reynolds number. The proposed experimental set up will consist 

of four sections, Inlet, Test, Extended and Divergent. The test section will consist of an aluminum plate 

(Different shape) chosen because of its thermal conductivity and plate type heater is used to heat the 

aluminum plate. The glass wool will be used as an insulator. A blower will also be used to suck the air 

from inlet section. An arrangement will be made to make the air flow straight. Hot wire anemometer will 

be used to measure the air velocity. The inlet and outlet air temperature will also be measured with the help 

of hot wire anemometer. Thermocouples along with multichannel indicator will be used to measure the 

surface temperature of the plate. This experiment will be performed for the various values of voltage and 

current. The variation in Reynolds number will be controlled by controlling the speed of blower fan.  
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Figure 1: Schematic Diagram of the Test Section of Experimental Apparatus 

An Ammeter will be used to measure the current. A Voltmeter will be used to measure the voltage. A 

Variac will be used to control the wattage. Twisted tubes will also be used in the channel to generate a 

swirl flow in the air to increase the heat transfer intensification. In this experimental study air will be used 

as working fluid.  

 

4. APPARATUS TO BE USED 

 Hot wire anemometer 

 Heater 

 Multi channel indicator 

 Thermocouple wire 

 Variac 

 Ammeter 

 Voltmeter 

 Compact fan 

 

5.   PROPOSED RESULTS 

 Effect of Reynolds numbers on average surface temperature of the test plate at different heat flux 

condition will be investigated. 

 Effect of Reynolds numbers on average surface temperature of the test plate at constant heat flux 

condition will be investigated. 

 Effect of corrugated plate on heat transfer intensification, as compared to plain plate will be 

investigated. 

 Effect of twisted tape inserts will be investigated on heat transfer intensification in the proposed 

work. 
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