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 

Abstract— These Several techniques for heat 

transfer enhancement have been introduced to improve the 

overall thermal performance of heat exchangers resulting in 

the reduction of the heat exchanger size and the cost of 

operation. In general, the heat transfer enhancement 

techniques can be classified into two methods including 

active method (requires external power source) and passive 

method (not requires external power source). The mechanism 

for improvement of heat transfer performance in the passive 

method is promoting the turbulence near the tube wall 

surface to reduce the thermal boundary layer thickness. This 

turbulence introduces a chaotic fluid mixing which acted by 

several enhancing modified tubes such as a finned tube, tube 

with rib, tube with spirally roughened wall, corrugated tube, 

fluted tube, helical tube, elliptical axis tube and micro-fin 

tube, etc. 

 Active techniques, which require an extra external 

power source, include mechanical aids, surface vibration, 

fluid vibration, fluid pulsation, electrostatic fields, injection 

or suction of fluid and jet impingement. Consideration about 

tube heat transformation in the inner gradient of temperature 

was mainly concentrated on the boundary layer, if boundary 

layer could be broken effectively and the thermo-resistance 

which lay in laminar boundary layer or turbulence sub layer 

could be diminished, we could enhance local heat exchange 

coefficient and intensify heat exchange process by 

convection.  

 
Index Terms—Wickless heat Pipe, Solar flat plate collector, 

Nano fluid, Surfactant.  

 

 
 

I. INTRODUCTION 

 The solar energy is the most capable of the alternative 

energy sources. Due to increasing demand for energy and 

rising cost of fossil type fuels (i.e., gas or oil) solar energy is 

considered an attractive source of renewable energy that can 

be used for water hearing in both homes and industry. Heating 

water consumes nearly 20% of total energy consumption for 

an average family. Solar water heating systems are the 

cheapest and most easily affordable clean energy available to 

homeowners that may provide most of hot water required by a 

family. 

          Solar heater is a device which is used for heating the 

water, for producing the steam for domestic and industrial 

purposes by utilizing the solar energy. Solar energy is the 

energy which is coming from sun in the form of solar 

radiations in infinite amount, when these solar radiations falls 

on absorbing surface, then they gets converted into the heat, 

this heat is used for heating the water. This type of thermal 

collector suffers from heat losses due to radiation and 

convection. Such losses increase rapidly as the temperature of 

the working fluid increases. 

 

II LITERATURE REVIEW 

The developments are being carried out continuously in the 

field of cover materials, absorber plate materials, absorber 

and glazing coating etc. along with the changes in the design, 

fluid used for heat transfer. Numbers of studies have been 

carried out on thermal performance of solar water heater and 

found more increase in the thermal efficiency in comparison 

to conventional solar water heater. These studies include use 

of double side absorber plate, honeycomb material, 

nanomaterial and more efficient coatings.  

Thermal performance of wickless heat pipe 

solar collector with surfactant added 

nanofluid and solar tracking- A Review 

Abhijeet A. Pawar, Digvijay B. Shelke 
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