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*  Flexible *  Flat rectangular *  Two butt-end compensation
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*  Coaxial

1-4 Condenser Design Number of Evaporators Temperature Operating-Temperature

and Condensers Range Control
*  Pipe-in-pipe *  One *  Cryogenic *  Without active control
*  Flat conl & Two and more *  Low temperature & With active control
*  Collector *  High temperature
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Characteristics of capillary structures

Material | Porosity% | Effective pore radius, pm | Permeability,*\-'", m* | Thermal conuctivity,wmk
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Working fluid | Temperature | Saturated | Latent heat Surface Vapor
Range pressure tension Density
°C Bar Kj/Kg N/m Kg/m’

Nitrogen -222-160 0.7-19 205-124 0.009-0.02 | 3.81-80.9
Ammonia -60-100 0.3-63 1343-699 | 0.041-0.005 | 0.03-54.9

Pentane -20-120 0.1-14 390-270 0.020-0.007 | 0.01-25.2
Acetone 0-120 0.1-7 660-43 0.026-0.011 | 0.03-11.0
Methanol 10-130 0.1-8 1175920 | 0.024-0.013 0.12-9.8
Water 30-200 0.1-16 2430-1967 | 0.071-0.039 0.03-7.9
Thermex 150-350 0.1-5 338-251 0.030-0.010 | 0.22-194
Sodium 600-1200 0.1-9 4243-3577 | 0.014-0.009 0.01-2.3
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Y. Closed loop pulsating heat pipe (CLPHP)
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Abstract

Loop heat pipe is a passive heat exchanger without moving mechanical device that are very
suitable for transfer heat to medium fluxes with the lowest cost and highest performance in the
smallest space. In this study, the performance of loop heat pipe in heat exchangers has been
investigated empirically.

Loop heat pipe is formant of pipes with small diameter which after discharge the air inside of
that, fill the evaporator section of the working fluid, partially.

Unlike conventional type which its pipes has a wick tubes in all parts, these heat pipes only
have wick in the evaporator section.

The model used in this tube is in the form of a Loop-shaped and at the top is the condenser,
and the bottom is evaporator, and the interface between these two parts is narrow-diameter
insulation pipes.

The required heat flux is provided by torch. Hot air is driven into the channel of the evaporator
section by a haustellate fan. For cooling, the blower fan has been used to direct cool air to the
condenser section of the channel.

Also in this system, the working fluid of pure water has been used and the structure and pipes
are made of copper with high purity.

The evaporator wick by using powder metallurgy technology has been made of copper, as well
as these experiment, were investigated in the absence of the wick and a comparison was made
between the two modes.

In this study, the cold air mass flow rate is fixed and the effects of mass flow, hot smoke and
the inlet temperature of hot smoke was examined on system performance and thermal analysis
was done.

The results show that increasing the flow rate of hot air decreases the temperature difference
between the inlet and the outlet temperature of hot smoke channel and on the other hands,
increasing the temperature of input hot smoke causes increasing the difference of input and
output temperature of both channels. Increasing the mass flow rate of hot smoke reduces the
system's energy efficiency, however, increasing the temperature of the system, does not
necessarily result in increased efficiency

Also, an important issue that occurs in the absence of the wick is low startup time of system,
the duration of the pre-heating of system is too long.

And also it is clear that with respect to the wick system, the efficiency is lower
because we have more heat dissipation, because of the low thermal conductivity and low
capillary level, system receives less heat from the system.

The obtained data show that the efficiency of the system until the speed of input hot smoke to
the evaporator section reaches to ¥, Y meters per second is going down with a gentle slope.
And from this speed to the next, efficiency decreases with a steeper slope and at some speed,
and in particular powers faced with sharp loss of efficiency.

Key words: Loop heat pipe,Heat Transfer,Experimental Study,Wick
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