Accepted Manuscript

BUILDINGS

o etermabues oreal deveted s mvesbysts.
o ooy e o ey i bk

Title: A numerical investigation of buoyancy induced
turbulent air flow in an inclined passive wall solar chimney for
natural ventilation

Author: Rakesh Khanal Chengwang Lei

PII: S0378-7788(15)00114-0

DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2015.02.019
Reference: ENB 5693

To appear in: ENB

Received date: 26-12-2014

Revised date: 6-2-2015

Accepted date: 7-2-2015

Please cite this article as: R. Khanal, C. Lei, A numerical investigation
of buoyancy induced turbulent air flow in an inclined passive wall
solar chimney for natural ventilation, FEnergy and Buildings (2015),
http://dx.doi.org/10.1016/j.enbuild.2015.02.019

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/doi:10.1016/j.enbuild.2015.02.019
http://dx.doi.org/10.1016/j.enbuild.2015.02.019

A numerical investigation of buoyancy induced turbulent air flow in an inclined

passive wall solar chimney for natural ventilation

Rakesh Khanal " and Chengwang Lei
School of Civil Engineering, The University of Sydney, Sydney, NSW 2006, Australia
" Corresponding author. Tel. +61 2 9351 3895, Fax. +61 2 9351 3343
Email: r.khanal @sydney.edu.au

Abstract

This paper reports a numerical investigation of the buoyancy induced turbulent air flow in an
inclined passive wall solar chimney (IPWSC) attached to a room (ventilated space) for
ventilation applications over a range of controlling parameters. The standard k — ¢ turbulence
model has been employed to model air turbulence in the solar chimney system. With an
isoflux heating condition specified on the absorber wall, the ventilation performance of the
IPWSC design has been examined over the Rayleigh number range of
1.36 x10" < Ra <1.36 10" and inclination angles from 0 to 6 degrees. The present numerical
result shows that the turbulent kinetic energy and turbulent intensity in the solar chimney
decrease with the increase of the inclination of the passive wall. The effectiveness of the
IPWSC design for enhancing the thermally driven ventilation has been confirmed. Additional
simulations have been carried out with a standalone solar chimney model. The result shows
that the standalone model over-predicts the mass flow rate compared to that predicted by the
attached model. The average difference in the predicted mass flow rates between the
standalone model and the attached model with inclination angles from 0 to 6 degrees at a

representative Rayleigh number of Ra =1.36x10 is around 10%.
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