Accepted Manuscript

BUILDINGS

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

Title: Free convection heat transfer from a window glazing
with an insect screen

Author: D. Naylor S.S.M. Foroushani D. Zalcman

PII: S0378-7788(16)31720-0

DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2016.11.062
Reference: ENB 7177

To appear in: ENB

Received date: 17-8-2016

Revised date: 26-11-2016

Accepted date: 28-11-2016

Please cite this article as: D.Naylor, S.S.M.Foroushani, D.Zalcman, Free convection
heat transfer from a window glazing with an insect screen, Energy and Buildings
http://dx.doi.org/10.1016/j.enbuild.2016.11.062

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.2016.11.062
http://dx.doi.org/10.1016/j.enbuild.2016.11.062

Free convection heat transfer from a window glazing with an insect screen

D. Naylorl, S.S.M. Foroushani, D. Zalcman

Department of Mechanical and Industrial Engineering, Ryerson University
350 Victoria Street, Toronto, Ontario Canada M5B 2K3

! Corresponding Author: David Naylor, E-mail: dnaylor@ryerson.ca, Tel: (416)979-5303

Research Highlights

e Results from a CFD model with insect screen treated as a layer of porous medium
e Model validated against published measurements

e Insect screens can reduce the free convective heat transfer rate up to 50%

e Ageneral correlation for average Nusselt number is presented

ABSTRACT

A numerical study is conducted of laminar free convection from a vertical window glazing adjacent to an
insect screen which is modeled as a layer of porous medium. The numerical results are validated against optical
temperature field visualization and local heat flux measurements. The numerical model is also shown to agree
well with established correlations for the heat transfer at the upper and lower asymptotic limits of screen
permeability. Results are presented for Rayleigh number (based on the glazing height) of Rax=10° - 10°, and for
window height to screen spacing ratios, H/\W=25, 60 and 100. Under some conditions, the flow resistance of an
insect screen is found to reduce the convective heat transfer rate from the glazing by more than 50%. Generally,
it was found that the screen has less effect on the convective heat transfer rate as the Rayleigh number increases.
Also, in the range of parameters corresponding to most practical window applications, decreasing the screen to
window spacing reduces the convective heat transfer rate from the glazing. A general correlation for use in
window analysis is presented that accounts for the effect of an insect screen on the average convection

coefficient at the glazing.
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