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Abstract
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This report summarizes U-value and Shading Coefficient
tests macde at the Yellott Solar Ehergy Laboratory in
Fhoenix, Arizona. A2 ft by 2 ft So—Luminaire skylignt
was used to determine the winter U-value, (heat flow
up) and also a summer U—value (heat flow down),. A 4 f%t
by 4 ft So—Luminaire skylight was used for the Shading
Coefficient testy; with and without the shade screen.

Introduction

In aorder to determine the energy loss or gain through a window or
skylight, it 1is necessary to know the U-value, the Shading
Coefficient, the area, the orientation, and the weather
characteristics for its geographical location.

U-value

—— e s e

The apparatus used in the YSEL testing program for determining
the U-value 1is a Buarded Hot-Plate. The guarded hot-plate
consists of an electrically-heated 2 ft by 2 ft sheet of 1/8 in.
clear glass, with an aperture of 24 in. by 24 in. The glass 1is
surrounded on the sides; bottom and back by both insulation and
secondary heat sources to minimize or eliminate heat loss. '

The objective of the pguarded hot-plate tests is to determine the
magnitude of the thermal resistance from the inner air of the
test apoaratus through the product to the room air.
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Shading Coefficients

The Shading Coefficient tests are made with three identical water
flow solar calorimeters, identified as AR, B armd C. The
calorimeters face due west and the solar radiation falling on
their 48 in. square apertures is measured with a calibrated
silicon cell pyranometer which i1s connected to a Eiddle precision
milliveolt meter. ¢

The objective of the tests 1is to determire the Shading
Cocefficients of the products which are mounted on the face of the
calorimeters. This is accomplished by comparing the scolar heat
gain through each product with the sclar heat gain which wauld be
experienced with the RASHRAE reference glass under the same
conditions of incident angle and sclar irradiance.

Tests are run at approximately fifteen minute intervals
throughout an entire afternocon, and each product is subjected ta
two afterrnocons of testing to ensure that the test results are
consistent and reproducible.

Table 1- Summary of U-value and Shading Ceoefficient Test
for the So-Luminaire Skylight.

Summer Shading Coefficient (see note A) ......
Winter Shading Coefficient (see riote B) .c..a.
Summer U-value (see nmote C) .c.ccececncoaccvcnenss
Winter U-value (see note D) ..ccccccacacannses

P
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Note A: Screen in place, without reflector.

Note B: No screen or reflector.

Note C: Screen in placey, without reflector.

Note D: No screen, reflector closed in normal manner.
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Heat Gain

The heat gain or laoss for any fenestraticon system can  se
determined ornce the U-value and the Shading Coefficiermt are

kncwn, and the environmental conditicons are snoecified. T
analyze the So—-Luminaire skylight, ore must alsa take intao
account the effect of the reflector. In actuallity, the

reflector will add additional sunlight to the bubble at times,
and at other times, it will shade a small portion of the bubble.

To complicate the situation still more, the shade that is created
by the mechanical hardware of the system must alsoc be takern inta
account. To scalve this problem, we determired Reflectior Factors
and Shade Factors for every opossible combination of the solar
altitude and azimuth angles.

Table @ — Estimated Heat Gains in the Horizontal Pasition
under Clear Sky Conditions for the So—-Lunminaire
Skylight including a retflector and a Standard Skylight
(Clear bubble type, no Diffuser, both at the same
Heignhnt Ratio) in Phoenix, RZ, on July 2lst, Comoared
with Heat Gains from 68@ Watt and 8020 Watt Fluorescewnt
Electric Lights.

Apparent So—Luminaire Standard 602 Watt BQQ@ Watt
Solar Time Skylight Skylight Fluar, Fluor.
w/ Retlector

— —— ——— e . e . s e e e . e ——— e e

|
1

6:28 to 6:3@ 33. 93 87.8 1023, 3 1365. ¢
£:32 to 7:30 S527. @ 853. 2 2@47.8 2730. 4
:30 to B8:30 8543.0 i612. 9 2047.8 2720. 4
B8:30 to 9:31 1a8e2. 3 2e859. 7 2@47.8 2730. 4
9:30 to 10:34 112@.2 2713.1 2047.8 730 4
1@:3@ to 11:3@ 120@. 6 3@33. 3 2@47.8 273Q. 4
11:38 to 12:3@ 1168.8 317@4.9 2047.8 2734. &
12:38 to 1:30@ 1227.9 3R395. 3 2@47.8 2730. 4
1:3@ to 2:30 1188.0 2842. 3 c2047.8 2720. 4
2:30 to Z:3@ 1163.9 2427.7 2047.8 2730. 4
3:30 to 4:38 1a62.9 1858. 4 2047, 8 2730. 4
4:3@0 to S:30 €63. 12 1133. 2 2047.8 =27320. 4
5:380 to 6:Q8 113.6 233. 4 1223. 3 1363. 2
Daylong total, Btu 113502.1 25331. 4 248573.6 Z27€4.8

1 kr. Intervals



So—Luminaire Corporation
October 22, 1384
FPage Four

Summary

Figure 1, below shows the heat gain results in plotted farm. By
examination of Figure 1, it is apparent that the So-Luminaire
skylight has a marked reduction in the heat gain as compared tao a
conventional bubble type skylight, as well as the 6038 arnd 8@
Watt fluorescent lights. The difference in the heat gains
between the So-Luminaire and conventional skylight is attributed
to the lower Shading Coefficient and U-value of the So-Luminaire
skylight. The reduction below the heat gains for the fluorescent
luminaires is due to the higher efficacy (lumers per Watt) of
sunlight as compared with the light emitted by fluorescent
lamps.
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Respectfully submitted,

Yellott Sclar Energy Laboratory

I LB RS-

ohn I. Y{/ott, P. E. David H. Tait, C.E.M.
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Tesl results are based on avg. hourly lemperatures recorded for the month of July in Phoenix, AZ
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