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<~y STUDY OBJECTIVE

To gain a deeper understanding of the physical phenomena governing Pulsating Heat
.* Pipes (PHPs)and to optimize their design and development process.

----~.. \WHAT IS A PHP?
) “| Passive heat transfer device consisting of a meandering capillary structure partially filled with a working fluid™.
) Heatgenerated in the evaporator section is transferred to the condenser through both conduction in the channel
reeee? walls and latent and sensible heat transfer with the working fluid.

CONDENSER ccccccccscccccscscscscscsoce
The working fluid releases heat to the condenser, '
whichis usually maintained at a constant

temperature. Condensation of vapor bubbles.

esececececececec----- EVAPORATOR
Heatinput leads to latent and sensible heat
transfer between the evaporator and the
working fluid, resulting in bubble nucleation
and growth.

ADVANTAGES
* Passive operation
* Design simplicity
* Nointernal capillary wick structure
» Ease of integration and adaptability

“““ - ----- ADIABATIC ZONE
No heat transfer occurs. Intermittent slug-plug flow

(alternating liquid slugs and vapor plugs)

transports heat along the pipe..

MAIN CHALLENGE

Incomplete understanding of the relationship between internal

physical mechanisms (two-phase flow, heat transfer) and design parameters
(geometry, fluid properties, boundary conditions).

. NUMEBRICAL s o EXIPERIMIENTAL -

A 16-turn tubular PHP was manufactured using a copper tube with a T mm
internal diameter and a 0.6 m adiabatic zone length. PHP was tested at
varying heating powers and inclination angles.

CASCO v4.0 1D transient simulation software? (developed by CEA) is used
to predict PHP performance and behavior under various input parameters,
such as structural geometry, working fluid, thermal boundary conditions.
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: 0 O — VEHICLES Improvement of temperature PHPs can be used to recover thermal

s N\ = Enhancementof heat dissipation for - i i

— ) Cooling of high-temperature leading regulation and cooling efficiency in energy from waste heat sources, such

¢ BT small-scale electronic components . 9 9 Y -

. '/PH HQ (CPUs, GPUS, ..). edges on hypersonic vehicles and battery packs for electric vehicles and as solar power, contributing to energy

: g (( >~ ?’\ spacecraft during atmospheric re-entry. other high-performance applications. efficiency improvements.
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