Accepted Manuscript

Experimental
. . . . .. . . -
The Friction Characteristics of Low-Frequency Transitional Pulsatile Flows in Thermal and

Narrow Channel EMFt Fluid S cience

Nailiang Zhuang, Sichao Tan, Hongsheng Yuan

PII: S0894-1777(16)30065-6

DOI: http://dx.doi.org/10.1016/j.expthermflusci.2016.03.030
Reference: ETF 8735

To appear in: Experimental Thermal and Fluid Science

Received Date: 2 January 2016

Revised Date: 21 March 2016

Accepted Date: 26 March 2016

Please cite this article as: N. Zhuang, S. Tan, H. Yuan, The Friction Characteristics of Low-Frequency Transitional
Pulsatile Flows in Narrow Channel, Experimental Thermal and Fluid Science (2016), doi: http://dx.doi.org/10.1016/
j-expthermflusci.2016.03.030

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.expthermflusci.2016.03.030
http://dx.doi.org/10.1016/j.expthermflusci.2016.03.030
http://dx.doi.org/10.1016/j.expthermflusci.2016.03.030

The Friction Characteristics of Low-Frequency Transitional
Pulsatile Flows in Narrow Channel

Nailiang Zhuang, Sichao Tan*, Hongsheng Yuan

Fundamental Science on Nuclear Safety and Simulation Technology Laboratory, Harbin Engineering University,
Heilongjiang 150001, P.R. China

Abstract

Narrow or mini-channels are widely used in various devices of process and energy engineering including
research-reactors, compact heat exchangers and fuel cells. Friction characteristics in laminar-turbulent transition
range of low-frequency pulsatile flows in a narrow rectangular duct have been studied. The experiments were
conducted under the conditions of time-averaged Reynolds number 575<Re,<5583, pulsatile amplitude
0.056<A,<0.988, and dimensionless frequency 0.52 < /o' <2.34. The results indicate that: 1) the impact of flow
fluctuation on friction characteristics is most significant in the transitional range. The pulsatile amplitude and
dimensionless frequency have comprehensive impact on time-averaged friction characteristics. The ratio C
(C=2,/4, ) of time-averaged friction factor to steady-state friction factor, increases with the increasing pulsatile

amplitude A, and dimensionless frequency Vo' . A dimensionless acceleration was proposed to analyze the influence
form and degree of pulsatile parameters. 2) The increasing of V@' and A, cause a decrease in the pulsatile critical

Reynolds number Re_ . In addition, a correlation is proposed to predict the pulsatile critical Reynolds number.

tacr *
Transitional pulsatile flow may undergo cross regime process, i.e., laminar, transition, turbulence and
re-laminarization. The decrease of pulsatile critical Reynolds number caused by the increasing+/@' and Au, and the

cross regime process was inferred to be responsible for the increase of time-averaged friction factor.
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