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Experimental investigation of the effect of wind speed and wind direction

on a solar chimney power plant
Author(s): O. C. Aja, H. H. Al-Kayiem & Z. A. Abdul Karim

Abstract:

Wind has been reported to have adverse effect on the performance of
traditional solar chimney power plants but no reference has been made on
the wind effect on inclined solar chimneys.

An experimental investigation on the effects of ambient wind speed and
wind direction on the performance of a south facing inclined solar chimney
power plant model is reported in this paper.

The effect of ambient wind speed and direction on the system performance
was analyzed and the results showed that for the south facing collector,
wind speed and directions have strong effects on the plant performance.

The wind speed was found to have considerable influence on the
convective heat loss through the cover and the walls to the ambient.

Considering the wind direction, it was found that the system performance
was favoured when the wind direction is from south moving north while
the performance is impaired when the wind direction is from east or west.

The results also showed some performance degradation when the wind is
from the north.

The findings also revealed that the walls of the air flow channel of the
system resist the wind from sweeping the hot air generated in the system
out to the ambient.

Based on the findings, the use of inlet guide vanes as wind breakers at the
collector inlet of traditional solar chimney power plant can reduce the
losses associated to the wind effect inside the collector.

The wind breakers will channel the natural energy of the wind into the
system and enhance the system performance.

Keywords:
convective heat losses, open-solar-air collector, solar chimney power
plant, solar energy, wind speed, wind direction, air velocity, system

Download the Full Article
Price: US$ 30.00

You can purchase the full text
version of this article in Adobe PDF
format for the above price. Please
click the 'Buy Paper' icon below to

purchase this paper.

" buy por

Upcoming

B Send this page to a colleague.

Click Here to
View All Papers
from this Volume

This paper can be found in the
following book
The Sustainable City
VIII


http://library.witpress.com/pages/register.asp?q_o=l
javascript:;
http://library.witpress.com/default.asp
http://library.witpress.com/default.asp
http://library.witpress.com/pages/register.asp?q_o=r
http://library.witpress.com/pages/reginterest.asp
http://library.witpress.com/pages/reginterest.asp
http://library.witpress.com/pages/contact.asp
http://library.witpress.com/pages/wessex_overview.asp
http://library.witpress.com/pages/wessex_overview.asp
http://library.witpress.com/pages/listBooks.asp?tID=6
http://library.witpress.com/pages/listBooks.asp?tID=2
http://library.witpress.com/pages/listBooks.asp?tID=4
http://library.witpress.com/pages/listBooks.asp?tID=4
http://library.witpress.com/pages/listBooks.asp?tID=1
http://library.witpress.com/pages/listBooks.asp?tID=3
http://library.witpress.com/pages/listBooks.asp?tID=3
http://library.witpress.com/pages/listBooks.asp?tID=3
http://library.witpress.com/pages/listBooks.asp?tID=5
http://library.witpress.com/pages/listBooks.asp?tID=7
http://library.witpress.com/pages/listBooks.asp?tID=7
http://library.witpress.com/pages/listSubjects.asp
http://library.witpress.com/pages/advsearch.asp
http://journals.witpress.com/
http://www.witpress.com/home.html
http://www.wessex.ac.uk/
http://www.wessex.ac.uk/
http://www.facebook.com/witpress
http://www.facebook.com/witpress
http://www.twitter.com/witpress
javascript:;
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress
http://library.witpress.com/pages/advsearch.asp
http://library.witpress.com/pages/viewcart.asp
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.wessex.ac.uk/14-conferences/sustainable-city-2014.html
javascript:;
http://library.witpress.com/pages/listPapers.asp?q_bid=620
http://www.facebook.com/witpress
http://www.twitter.com/witpress

. performance....
Wessex Institute of

SUSTAINABLE
Technology on Facebookl Pages: 11 CITY
size: 503 kb Vil
uwessex Institute of Paper DOI: 10.2495/SC130802 -

Technology on Twitter|

UWessex Institute of
Technology on Blogspotl

UWessex Institute
— Buy Book from
onrerences Witpress.com

Download the Full Article (S'

Login ID:

You can purchase the full text version of this article in Adobe PDF format for the

:I price listed above. Please click the 'Buy Paper' icon to the right to purchase this
paper.
I Sign In

There are 0 items in your

cart. [View

Password

Adobe PDF Reader is
required to view our papers:

Get Adobe
Reader

Copyright© 2006 by WIT Press | About Prof Carlos Brebbia Optimised for Microsoft Internet Eproreﬁ

http://library.witpress.com/pages/Paperinfo.asp?PaperlD=25273



http://www.facebook.com/witconferences
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://library.witpress.com/pages/viewcart.asp
http://www.witpress.com/978-1-84564-746-9.html
http://www.witpress.com/978-1-84564-746-9.html
http://library.witpress.com/pages/carlos-brebbia.asp
http://library.witpress.com/pages/PaperInfo.asp?PaperID=25273
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.adobe.com/products/acrobat/readstep2.html
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.adobe.com/products/acrobat/readstep2.html
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.adobe.com/products/acrobat/readstep2.html
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.adobe.com/products/acrobat/readstep2.html
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.adobe.com/products/acrobat/readstep2.html
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.adobe.com/products/acrobat/readstep2.html
http://library.witpress.com/pages/viewcart.asp?q_aid=25273
http://www.facebook.com/witconferences
http://www.twitter.com/wessexinstitute
http://www.wessex-institute-of-technology.blogspot.com/
http://www.wessex-institute-conferences.blogspot.com/
http://www.adobe.com/products/acrobat/readstep2.html

