Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 45 No. 2 (2024)

Influence of Evaporator Length and
Inclination on the Performance of Acetone-
Filled Heat Pipe

| Shekasa L Nadaf', Gurushanth B Vaggar?’, Fharukh Ahmed G M?, Deepak Kothari*,
Srinivasa C 8%, S C Kamate®, Zaheerabbas B Kandagal®.

f !Associate Professor, Department of Mechanical Engineering, Government Engineering College,

1 Talkal, Koppal, Karnataka, India.

‘ “"Associate Professor, Department of Mechanical Engineering, Alvas’s Institute of Engineering and

Q Technology, Mijar, Moodbidri, Karnataka, India. 1

‘1 YAssociate Professor, Department of Mechanical Engineering, Government Engineering College,

f Huvin Hadagali, Karnataka, India.

J “Assistant Professor, Department of Mechanical E ngineering, Alvas’s Institute of Engineering and
Technology, Mijar, Moodbidri, Karnataka, India. ;

Professor and Principal, Hirasugar Institute of Technology, Nidasoshi, Belagavi district, Karnataka, India.

®Associate Professor, Department of Mechanical Engineering, AGM College of Engineering and Technology,

Varur, Hubli, Karnataka, India.

The behaviour of heat pipes depends on various factors such as geometry, physical properties, and operational
conditions. Therefore, parameters like evaporator length, input power to the evaporator, and tilt angles are
analyzed during the investigation process. The heat pipe was designed to contain acetone filling up 50% of the
evaporator volume. Testing was conducted with heat inputs ranging from 40W to 120W, at orientations of 45°
and 90°. The heat pipe's performance is evaluated based on key parameters such as effectiveness, thermal
resistance, and temperature gradient under varying heat inputs and inclinations. Effectiveness improves as heat
input rises from 40W to 120W, with greater efficiency seen in a 125 mm evaporator length and a 90° inclination.
Thermal resistance is minimized with a 125 mm evaporator and 100 W input. Lower heat inputs correspond to
reduced temperature gradients, indicating faster heat transfer rates. Notably, the heat pipe demonstrates
exceptional performance in terms of effectiveness and thermal resistance at a 90° tilt and 125 mm evaporator

length.
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/ Abstract: - Heat pipes serve as efficient tools for transferring heat between different points in closed-loop systems.

1. Introduction

Heat pipes are innovative heat-transfer devices that effectively handle heat transfer by combining thermal
conductivity and phase transition principles. The idea of heat pipes was initially proposed by Gaugler in 1942. By
utilizing the latent heat of the vaporized working fluid and a minimal lemperature gradient through the phase
change of the working fluid, heat pipes achieve significantly higher thermal conductivity compared to solid
conductors, These devices offer numerous advantages in various applications such as heat recovery systems, solar
encrgy, light water nuclear reactors, electronics cooling, and aircrafl cooling,

A standard heat pipe is comprised of a sealed vessel, a wick system, and a minimal quaatity of working fluid
necessary to saturate the wick, and it is in balance with its vapour. The pressure at which the heat pipe operates is
equivalent to the vapour pressure of its working fluid. The heat pi -élcuglh is segmeanted into three parts; the
evaporator, adiabatic, and condenser sections, as illustrated in Figule1
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