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Abstract: The authors studied various techniques that promoted heat transfer rate and to decrease size and cost of equipment of 

heat exchanger to upgrade the heat transfer rate. One the most important tool used in passive heat transfer method mainly for 

turbulence flow is twisted tape inserts. Various past techniques used for turbulence zone and overall improvement ratio picked the 

most methodological type of twisted tape. Earlier many reviews, experimental and numerical works done on twisted tape, wire 

coil, swirl flow generator, ribs, louvered strips, conical rings, modification in tubes from plain tube to conical shaped tube, etc., in 

order to increase various main parameters in heat exchanger. The authors also found that amongst variously developed 

techniques, twisted tape inserts are widely researched and used technique in order to improve the overall performance of heat 

exchangers. Studies also show that twisted tape inserts are most suitable for laminar flow than turbulent flow. While the other 

passive techniques such as ribs, conical nozzle and conical rings, etc. are more suitable for turbulent flow than laminar flow. 
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I. Introduction 

 The double-pipe heat exchanger is one of the simplest types of heat exchangers. It is called a double-pipe exchanger 

because one fluid flows inside a pipe and the other fluid flows between that pipe and another pipe that surrounds the first. This is 

a concentric tube construction. Flow in a double-pipe heat exchanger can be co-current or counter-current. There are two flow 

configurations: co-current is when the flow of the two streams is in the same direction, counter current is when the flow of the 

streams is in opposite directions [1]. 

 As conditions in the pipes change: inlet temperatures, flow rates, fluid properties, fluid composition, etc., the amount of 

heat transferred also changes. This transient behavior leads to change in process temperatures, which will lead to a point where 

the temperature distribution becomes steady. When heat is beginning to be transferred, this changes the temperature of the fluids. 

Until these temperatures reach a steady state their behavior is dependent on time. To increase overall heat transfer coefficient and 

other transfer parameters. Increment in overall heat transfer coefficient as well as the other parameters such as friction factor, 

dimensionless numbers and efficiency of the double pipe heat exchanger will leads to increase the overall performance of double 

pipe heat exchanger and also reduces the effort requires among with reduction in time consumption and increase in 

productivity[1-3]. Basically, the methods for implementing heat transfer rate are divided into following categories: 

 

1.1 Active Method: 

 Active method consists of some input of external power in order to improve heat transfer. Induced pulsation by cams and 

reciprocating plungers, the use of a magnetic field to disturb the seeded light particles in a flowing stream, mechanical aids, 

surface vibration, fluid vibration, electrostatic fields and jet impact, etc., all requires some external power in order to increase heat 

transfer are some examples of active method [1]. 

 

1.2 Passive Method: 

 Passive method basically uses some surface or geometrical changes to the flow region by adding some inserts or devices. 

Some common examples of this method are inserts extra components, swirl flow devices, twisted tape, fins, conical rings, etc. [2]. 

 

1.3 Compound Method: 

 Compound method is a combination of active and passive method. For example, rough surface with a twisted tape, 

internal threading in inner pipe with helical coil inserts, changes of shape of tubes from plain to conical with turbulators, etc. [3]. 
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