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Abstract

A desired circulatory flow in flat-plate closed-lp@ulsating heat pipes (FP-CLPHPSs), which
may ameliorate electronic thermal management, wasewed by using the new idea of
interconnecting channels (ICs) to decrease flovstasce in one direction and increase the total
heat transfer of fluid. In order to experimentafiyestigate the effects of the IC, two aluminum
flat-plate thermal spreaders—one with ICs (IC-FFPEIP) and one without them—were
fabricated. The FP-CLPHPs were charged with ethaaslworking fluid with filling ratios of
35%, 50%, 65%, and 80% by volume. Performancetefdéonnecting channels in different heat
inputs was explored, and the results demonstraetigher performance of pulsating heat pipes
with ICs in comparison with heat pipes without them in aevidnge of heat inputs and filling
ratios. It has been observeldat the most efficient performance of IC-FP-CLPétRurred at
the filling ratio of 65%. Flow visualization indited that interconnecting channels affect the
flow regime and enhance flow circulation and heangfer in CLPHPs. In furtherance of
investigating the viability of the idea, numerigabcedure has been followed on a single-phase
liquid to show the role of interconnecting channelachieving one-way flow.

Keywords: Flat-plate pulsating heat-pipe; Interceeting channels; Circulatory flow;
Unidirectional flow; Thermal management.

1. Introduction

Thermal management is a significant issue in imthlsapplications. Phase change heat transfer
is an efficient solution for heat removal in manypiementations such as electronic equipment
[1-3], solar collectors [4], energy applications §, and reducing the relative humidity in drying
systems [7, 8].

Pulsating heat-pipes (PHPSs), first introduced btk [9], is a state-of-the-art system to solve
thermal management problem and is now increasipgtyasive. PHP is a long capillary tube
which is bent into a meandering shape. It doesimdtide an additional capillary structure
(wick). Accordingly, it is not subjected to sometréctions associated with the conventional heat
pipes [10]. There are two types of PHPs:

» Closed-loop PHPs without check valves or with chealkes
* Open-loop PHPs
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