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Prediction Method of Solar Shielding Effect of Roof with Sunshade Sheets
(Part 2) Heat Transfer Analysis through Roof with Sunshade Sheets and Ceiling
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In order to cut down the heat load for indoor cooling, it is important to control solar radiation. Therefore, the

purpose of this study is to examine how the indoor heat load for cooling and indoor thermal environment can be

decreased by thermal shielding. This paper shows the adaptation of sunshade sheets over roof and the analysis of

heat transfer between shaded roof and ceiling by the simulation with a heat transfer model. It is clarified that using

sunshade sheets is useful to reduce air-conditioning load at daytime in summer.
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Nomenclature

:temperature [K]

:absorption coefficient for solar radiation [-]
:transmissivity [-]

:solar radiation [W/m?]

:emissivity of atmospheric radiation [-]
:emissivity of long-wave radiation [-]
:convective heat transfer coefficient [W/( m*K)]
:radiative heat transfer coefficient [W/( m*K)]
‘thermal conductivity [W/(m-K)]

:length [m]

:indirect solar radiation [W/m?]

:reflectance [-]

:mean velocity of outdoor air [m/s]

:ratio of local velocity to outdoor air mean velocity
at surface ,, [-]

:Stefan —Boltzmann constant 5.67x10™ [W/(m*K*)]
:distance between roof and sheet [m]
:specific heat at constant pressure [J/(kg - K)]

:density [kg/m’]
xy :area (=, y)[m]
¢. ‘radiative heat flux by solar radiation [W/m?]
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¢, ‘radiative heat flux by long wave [W/m?]
¢, :radiative heat flux by sort wave [W/m?]
q..  :convective heat flux [W/m?]
:conductive heat flux [W/m?]

qca
¢van - inflow heat flux by vent11at1on between roof and
sheet by ventilation [W/m?]

Goan -OUtTlow heat flux by Ventllatlon between roof and
' sheet by ventilation [W/m?]

Subscripts

s :sunshade sheet

«  -space between roof and sheet

. :folded-plate roof

s :insulation

4 -space between ceiling and folded-plate roof

. ceiling

i :inside the room

,  :outside the room
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