Lawrence Berkeley National Laboratory
LBL Publications

Title
Correlations for Several Important Design Parameters of Turbulent Free Convective Flow
within the Trombe Wall Channel

Permalink
https://escholarship.org/uc/item/0v66s5v7]

Authors
Borgers, T R
Akbari, H
Kammerud, R

Publication Date
1979-06-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/0v66s5v7
https://escholarship.org
http://www.cdlib.org/

g W "“iifu </
UoJ w i ) 0 UC'C]§0(

To be presented at the 4th National 'LBL-9291
Passive Solar Conference, Kansas Abstract
Cisty, Kansas, October 3-5, 1979

4 )

For Reference

| Not to be taken from this room

- Y, |

Correlations for Several Important

\w Design Parameters of Turbulent
% ®\=> é Free Convective Flow within the
Trombe Wall Channel

%&\\\ T. R. Borgers, H. Akbari and R. Kammerud |

June 1979

e
¢
©Berkeley Laboratory University of California/Berkeley

Prepared for the U.S. Department of Energy under Contract No. W-7405-ENG-48

1626191



LEGAL NOTICE

This report was prepared as an account of work
sponsored by the United States Government. Neither
the United States nor the United States Department
of Energy, nor any of their employees, nor any of their
contractors, subcontractors, or their employees,
makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy,
completeness or usefulness of any information,
apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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CORRELATIONS FOR SEVERAL IMPORTANT DESIGN PARAMETERS
OF TURBULENT FREE CONVECTIVE FLOW
WITHIN THE TROMBE WALL CHANNEL*'

T.R. Borgers,% H. Akbari, and R. Kammerud
Lawrence Berkeley Laboratory
Berkeley, California 94720

- Free convective turbulent flow heat transfer between the vertical
channel surfaces of the Trombe wall has been investigated. Considered
in this study were the velocity profiles normal and parallel to the
direction of fluid flow, the pressure drop due to flow acceleration at
the channel entrance, and the effect of the dissimilar but uniform
channel surface temperatures.

The initial flow is assumed to remain laminar until a combination
of geometry, temperature, and flow rate conditions reach a pre-defined
level, where the flow assumes a transition and gradually develops into
fu]]y turbulent. Turbulent flow characteristics are predicted by a
mixing Tength model. .

A finite difference brocedure was used to solve the governing

“Navier-Stokes equations using air as the fluid. Guided by the very

lTimited available experimental data, computations were completed for
a wide range of channel geometries, relative surface temperatures,
and flow rates. Results have been reduced and several correlations
were developed to enable important quantities to be estimated given
the channel geometry, surface temperatures, and the inlet air tem-
perature

*Excerpts from a more detailed report to be published.

TThis work has been supported by the Solar Heating and Cooling Research
and Development Branch, Office of Conservation and Solar Applications,
U.S. Department of Energy, under Contract No. W-7405-ENG-48.

Ca11forn1a State University at Humboldt, Dept. of Chem1stry, Arcata,
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This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solely those of the
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
product by the University of California or the U.S.
Department of Energy to the exclusion of others that
may be suitable.
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