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Abstract:  In the new era, heat removing is the major issue 

from the components likely electrical, chemical, aerospace. 

Pulsating Heat Pipe is the new era, where the heat is removed 

from electrical, chemical and aerospace. In this research PHP 

is taken as two turn with fifty percent of working fluid as 

water. Inner and Outer Diameter are 2 mm & 6mm 

respectively. Heat input is varied from 20W to 80W with 

increase of 10W each. The visualization part – 1 is shown 

clearly about the images of different flows at various input of 

heats. In this journal analysis the evaporator and condenser 

temperature analysis from 20W to 80W heat input varying 

10W at step wise.  

Index Terms –Pulsating heat pipe, heat input and thermal 

analysis. 

 

INTRODUCTION: 

Closed Loop Pulsating heat pipe is a type of Pulsating heat 

pipe, family of heat pipe in which heat pipe is a wickless 

structure. Akachi [1-3], Japanese researcher taken patent in 

1990’s. Pulsating heat pipe is of two type’s open and closed 

loop as shown in fig 1. In Thermal management heat 

removing from an object is necessary to save the equipment 

with cracks, wear and tear. Heat pipe is a device to remove 

heat from a system and is developed by R. S. Gaugler [4]. 

Previously so many researchers are done so much research 

namely Angier March Perkins [5] Jacob Perkins [6], F.W. 

Gay [7], and L. Trefethen [8]. Grover [9] who named as heat 

pipe with wick structure. Difference between heat pipe and 

Pulsating heat pipe is a wick structure where the vapour 

returns in a wick structure in heat pipe and there is no wick 

structure and the fluid returns directly in pulsating heat pipe. 

Pulsating heat pipe is also known as Osculation heat pipe. 

Different types of PHP [10], there are so many parameters 

which effects pulsating heat pipe [11]. Experiments research 

[12-19] gives the basic information for the pulsating heat 

pipe.     

 

 Figure1: Pulsating Heat Pipe: Open Loop and Closed Loop 

Pulsating Heat Pipe 

 

EXPERIMENTAL SET-UP DESCRIPTION: 

Fabrication of PHP (20-21), Visualization (22) can observe. 

CLPHP is made up of copper pipe with ID 2 mm and OD 6 

mm. FR 50%, increased the heat input of 10W up to 80W.                   

Le = evaporator length= 285 mm, Lc = condenser length =160 

mm and La= adiabatic length = 576 mm. Mass flow rate in 

the condenser is maintain constant as 0.004 kg/sec. 

Temperatures in evaporator as T1, T2, T3 and T4 and 

temperatures in the condenser section are T5, T6, T7 and T8. 

The inlet and outlet temperature are T9 and T10 respectively 

and these temperature are read by thermocouples directly. 

 

         

Figure 2:  Line diagram of PHP 
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Figure 3:  Experimental setup 

 

 

Results and Discussions: 

1) At 20W input: The evaporator temperatures are 

36.75, 37.17, 38.57, and 37.42. Average temperature of 

condenser is 37.477. The Condenser temperatures are 35.62, 

34.92, 35.40 and 35.315. Average condenser temperature is 

35.31. Difference between condenser and evaporator is 2.162. 

The behaviour of temperature in graph is shown below. These 

results ties with the study [23- 

Figure 4:  The behaviour of temperature at 20W 

 

2) At 30W input: The evaporator temperatures are 

40.20, 48.67, 50.72 and 50.77. Average temperature of 

evaporator is 47.59. . The condenser temperature are 35.70, 

37.95, 44.37 and 44.37. Average condenser temperature is 

35.31. Difference between condenser and evaporator is 6.99. 

It is nearly equals to 7. Difference between evaporator and 

condenser is increased. The behaviour of temperature in 

graphs are shown below 

 

Figure 5:  The behaviour of temperature at 30W 

3) At 40W input: The evaporator temperatures are 

53.25, 53.47, 56.07 and 58.32. Average temperature of 

evaporator is 55.27. The condenser temperature are 44.72, 

44.90, 43.67 and 47.97. Average condenser temperature is 

45.31. Difference between condenser and evaporator is 9.96. 

It is nearly equals to 10. Difference between evaporator and 

condenser is increased. The behaviour of temperature in 

graphs are shown below 

 

Figure 6:  The behaviour of temperature at 40W 

4) At 50W input: The evaporator temperatures are 

56.69, 59.54, 59.72 and 62.47. Average temperature of 

evaporator is 59.60. The condenser temperature are 45.72, 

46.52, 49.57 and 50.34. Average condenser temperature is 

48.03. Difference between condenser and evaporator is 11.56. 

Difference between evaporator and condenser is increased. 

The behaviour of temperature in graphs are shown below 

 

 

Figure 7:  The behaviour of temperature at 50W 
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5) At 60W input: The evaporator temperatures are 

61.19, 66.57, 64.47 and 66.91.Average temperature of 

evaporator is 64.78. The condenser temperature are 47.95, 

48.87, 49.75 and 51.12. Average condenser temperature is 

49.42. Difference between condenser and evaporator is 15.36. 

Difference between evaporator and condenser is increased. 

The behaviour of temperature in graphs are shown below 

 

 

Figure 8:  The behaviour of temperature at 60W 

6) At 70W input: The evaporator temperatures are 

66.60, 66.32, 67.62 and 69.45. Average temperature of 

evaporator is 67.49. The condenser temperature are 49.27, 

52.27, 51.12 and 54.05. Average condenser temperature is 

51.67. Difference between condenser and evaporator is 15.82. 

Difference between evaporator and condenser is increased. 

The behaviour of temperature in graphs are shown below 

 

 

Figure 9:  The behaviour of temperature at 70W 

 

7) At 80W input: The evaporator temperatures are 

66.05, 66.77, 75.62 and 57.07. Average temperature of 

evaporator is 70.66. The condenser temperature are 58.15, 

58.60, 60.55 and 57.07. Average condenser temperature is 

58.59. Difference between condenser and evaporator is 12.07. 

Difference between evaporator and condenser is increased. 

The behaviour of temperature in graphs are shown below 

 

 

Figure 10:  The behaviour of temperature at 80W 

 

 

8)  Average Temperature of Condenser and Evaporator 

at Inputs:   

 

Figure 10: Heat Input vs Average Temperature of Condenser 

and Evaporator  

 

Differences of temperature between Condenser and 

Evaporator: 

The difference between the Condenser and Evaporator 

temperature in graph is shown below: 

 

Figure 11: Heat Input vs Difference of Temperature between 

Condenser and Evaporator  
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Conclusions: 

1. When the temperature of the condenser increases the 

difference if the temperature increases.   

2. Difference of the temperature is more at 70W input. 

3. Even in the increase of evaporator temperature, the 

cooling (condenser) temperature is slowly increased.  

4. Thermal resistance is mainly based on the condenser and 

evaporator temperature.  

5. Temperature differences are increased up to 70W and 

then decreased and need further research.  
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