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PREFACE

A number of people made significant contributions to this study. Gerard
Spanier and Frank Baldwin, Jr., conducted the transmissivity analysis using
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INTRCOUCTION

PURPCSE .

The purpose of this study is to respond to a request for a research and
development effort that would lead to the establishment of a national standard
for air traffic control (ATC) tower cab glass. This request was initiated by
a desire to utilize the thermal insulation and glare reduction properties
avallable in various glass products to the maximum feasible extent in new
Federal Aviation Administration (FAA) tow--s. Of special interest was a
glass, presently in use by the Air Force for towers, that is composed of :wo
1/4-inch panes separated by a 1/2-inch airspace. The Air Fcrce window has
one pane that is heat absorbing, and the visible transmittan:e is approxinately
67 percent. To quote the request; "The primary object of this effort is to
estublish an allowable illuminance which may allow the FAA to use heat
absorbing and/or tinted glass.”

BACKGROUND .

The specification of maximum permissible filtration would be straightforward
if it were possible to define the worst-case target and the viewing conditions
under which the controller must be able to detec. it. It became apparent,
early i{n this investigation, that the visual environment of the tower cab is
indescribable--or at least undef inable. The range of brightness the con-
troller may have to deal with in a single day can extend frox 10,000 foot-
lamberts (snow in sunlight) to 0.00001 foot-lamberts (overcast moonless sky).
Visibility is als: infiuenced by atmospheric conditiuvns: rain, falling snow,
haze, fog, and smog. In spite of these varying conditions, controllers are
expected to aetect and identify aircraft in the air and on the surface with
and without lights; detect and control special vehicular traffic on the sur-
face; perforr a variety of tasks inside the tower, such as monitoring airport
surveillance radar (ASR) and airport surveillance detection equipment (ASDE)
radars; and operate various keyboards and controls. This range of tasks and
conditions must be kept in mind in attempting to arrive at any general solu-
tion to the probl:m at hand.

Since there was nothing to be found in the scientific literature that was
directly applicable to the immediate problem, contact was made with the
Vision Committee of the National Research Council and tkis led to some tele-
phone conversations on the nature of the problem with Dr. Conrad Mueller of
the Department of Psychology of Indiana University. Dr. iweller confirmed
three basic conclusions that had been :tentatively arrive. at in the planning
of this study:

1. Since the controller's visual task could not be precisely stated,
there would be little point in conducting a carefully controlled study in
which both the targets and the viewing conditions were precisely measured.

2. There was nothing in the literature directiy related to the problem
at hand.




3. Having operational pereonnel evaluate the glass sumples under
realistic conditions could provide useful information.

An initial analysis of the problem and a method of :pproach was done by

Dr. J. Ludel, in a working paper titled, "Tower Window Glass: Evaluation of
Glass Samples" (appendix A). The working paper drew seversl conclusions
relevant to this study:

1. Decreasing the transmissivity of the giass will reduce the visual
stimulation reaching the eye and thereby reduce acuity (the ahility to see
very small objects .nu to discriminate separate details).

2. Muderate reductions in transmissivity will have only negligible
effects while under bright conditions; however, while under dim light condi-
tions, dusk, or heavy overcast, even small reductions in transmissivity will
be nuticed.

3. All other things beir ; equal, tiuted glass which filters out
infrared light is preferabie, since such glass will tend to reduce overueatin,
of the cab under bright conditions.

4. Other things being equal, tinted glass which markedly filters out
light in the blue-green region of the spectrum is to be avoided, since light
in that wavelength is most important fo: night vision.

These¢ conclusions have been incorporated into the present evaluation to the
! maxinum extent feasible.

E DISCUSSION
i
|

The first step in this evaluation w:s to select a number of glass samples
wiaich represented the range of altern-tives. Candidates for consideration

ad to meet two criteria: first, the: had to have reasonable optical and
thetmal characteristics fcr possibl: tower application; and second, they had
{. be available in quantity, size, and cost, commensurate with tower constru.-
tion. The latter criterion was responsible to the elimination of “photo-
chromic" glass. Seven samples of glass were selected for the test. Two
Ix3-foot pieces of each of the following were purchased:

% Sample A - Pit:.:burg Plate Glass (PPG), 1/4-inch Solar Bronze, 1/2-inch
‘ space, l/4-inch clear.

Sample B - PPG, 3/8-inch clear, 1/2-inch space, 3/8-inch clear.
Sample C - PPG, l/4-inch Solex, 1/2-inch space, ./4-inch clear.

Sample D - PPG, 1/4-inch, Solar Cool, 1/2-inch space, 1/4-inch clear.




Sample E - 3/4-inch clear float, single pane.

Sample F - Libby, Owens, Ford (LOF), 1/4-inch heat-absorbing, 1/2-inch
space, l/4-inch clear.

Sample G - LOF, 1l/4-inch gray, 1/2-inch space, 1/4-inch clear.

The first phase of this study required cpectral transmissivity measurements
to be made of each of the two samples of each type of glass with a Gamma
Model 3100 Scanning Spectroradiometer.

Copies of the original records are shown in appendix B. The upper line on
each chart is a measure of the intensity of a broad spectrum light source,
while the lower line is a meas.re of the same source through the glass
sample. The ratio of the two values gives the percentage of transmission for
a single wavelength. The average of these ratios is shown in table 1 as

"Measured Average Transmission" (column 2). Since the human eye is not equally

sensitive to all wavelengths-—even in the visible spectrum--a more useful
measure of glass transmissivity is based on an average weighted by the
effectiveness of each spectral value. The accepted standard for these values
is the 1.C.I. (Inte-national Commission on Illumination) standard shown in
appendix C.

Tne transmissivity values that take the eye's sensitivity imto account are
+hown in table 1 as "Weighted Transmissivity' (columm 3). The column headed

"Average Daylight" contains the transmiss!.ity reported by the manufacturer
where that information is av:ilable.

TABLE 1. TRANSMISSIVITY OF GLASS SAMPLES

1. 2. 3

Average Measured Weighted
Daylight* Average Average
Sample (percent) (percent) (percent)
A. 1/4-inch Solar Bronze 20 48.6 50.7
B. 3/8-inch clear 83 70.9 73.0
C. 1/4~inch Solex 65 68.6 82.1
D. 1/4-inch Solar Cool 35 31.3 32.7
E. 3/4-inch clear - 88.9 91.7
F. 1/4-inch heat absorbing 66 65.0 68.0
G. 1/4-inch gray 39 40.90 40.5

*Manufacturers’' specifications, where available.

The next phase of this study is concerned with the problem of evaluating the
sample- in an cperational context, determining their suitability for ATC use.
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have better insulating value than the glass presently in use and

will provide a mcre glare-free enviromment for the comtrollers.

The purpose cf the test in which you will be participating is to insure
that the glass in future towers will in no wvay interfere with the
controllers' performance of their visual tasks.

Your role in this study will be to look through several szamples of
commercially available glass, under several lighting conditions, and
determine which would be satisfactory for use in tower cabs. You

will probably make these evaluations uider three conditions; dawn

or dusk, daylight, and night. Each evaluation shoul. be made cunsid-
ering only that condition of light which prevails at the time. The
evaluation will be made as follows: Look at the samples of glass in
the test tower. Make observations around the airport, as you would if
you were controlling traffic. Then, using the form provided, rate
each glass sample.

The tests will be conducted in the small tower built on the observa-
tion platforn of the Atlantic City Terminal Building (building 250).
The tower is reached from the second floor of the terminal.

We welcome any comments you may have about the samples or the
conduct of the test.

You have been scheduled to be an observer at the following times:

I A R s 45 g

The observations are based on the controller's filling out a questionnaire

(see appendix D), with the following instructions and response categories:
"Look at the seven glass samples in the tower cab and make observations
around tne airport as you would if you were controlling traffic from the
tower, After you have looked at all samples, rate each one considering
whether it helps or hinders the controllers' visual task UNDER PRESENT
WEATHER AND LIGHTING CONDITIONS. Please record any comments you may have
about the glass or the test situation."

POOR () FAIR ( ) GooD ( ) VERY GOOD ( ) COMMENTS

It should be noted that the observers were not directed to look at anything
special around the airport, that there were no ta-gets set up for them, and
that the nature of the differences in the glass samples was not described.

The reason is that any structuring of the test situation could create an undue
emphasis on one aspect of the total situation, leading the observers, and
biasing the results. By allowing each of the 23 controllers to decide for
himself what is important, idiosyncratj- or unimportant factors should cancel
each other out, while factors of general concern will remain.

The juesticnneire data were coded as follows: POOR—10. FAIR--20, GOOD—30,
VERY GOOD--40. The two questiomnaires for each subject made under the same




conditions, i.e., dawn/dusk, day, or night, were ave-aged together so that
there was one combined rating per subject, per glass sample, per lighting
condition.

RESULTS

An analysis of variance was conducted on the data to determine which, if any,
of the differences were statistically significant. The results of this
analysis are summarized in table 2.

TABLE 2. SUMMARY OF ANALYSIS OF VARIANCE

Sum of Mean F-
Source Squares DF  sy.2ve Ratio Probability
Between Err. 5524.965 22 251.134
Time (A) 1767.184% 2 883.592 27.971 .001
W/N Err., 1389.958 44 31.590
Glass (B) 7839.437 6 1306.573 22.711 .001
W/N Err. 7593.887 132 57.529
A/B (Interaction) 3687 .888 12 307.324 8.657 .001
W/N Err. 9371.633 264 35.499
Total 37174.345 482 77.126

The analysis shows that there were statistically significant differences in
the ratings of the glass saamples, that the time of day the ratings were made
was a significant factor, and that which glass samples were judged best wvas,
in part, determined by the time of day at which the judgment was made.

Having determined that time, type of glass, and time/glass interaction were
significant, Tukey's "Honestly Significant Difference Test," was applied to
the averages to determine which differed significantly from the others.

The average ratings for the seven glass samples were: NIGHT-22.5, DAWN/DUSK-
25.4, DAY-27.1 (20=FAIR, 30= GOOD). Only the difference between the day and
night ratings is statistically significant.

There is also a statistically significant difference between the ratings of
the glass samples, showing that the differences in the samples have a real
effect on the visual task. Since the interaction between the glass samples
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and time of day is also statistically significant, the merit of any sample
depends, in part, on the cond.tions under which it was observed. This is not
unexpected; we would not expect the best glass in the sun to be best at night
also.

Table 3 gives the average rating for each sample under each of the three
lighting conditions.

TABLE 3. AVERAGE RATINGS OF EACH SAMPLE FOR EACH LIGHTING CONDITION

A B c D E F G Average
NIGHT 28.1 18.5 18.7 15.9 33.3 20.9 21.1 22.5
DAWN/DUSK 26.3 26.3  26.5 15.2 35.G 26.5 22.2 22.4
DAY 2b.5 24.5 30.2 21.7 27.0 29.1 28.5 27.1

AVERAGE 25.0 23.2 25.1 7.6 31.7 25.5 23.% 25.1

The Tukey z2nalysis of these data shows that under night conditions, samples
A and E are significantly better than any of the other samples, but not dif-
ferent from each other. Under dawn/dusk conditions, E is best, D is worst,
and the difference between E and D is statistically significant, but no other
differences are. During daylight, the only significant differences have to
do with sample D; it is significantly poorer than samples A, C, F, and G.

When the data in table 3 are plotted (figure 3) in a manner that considers the
transmissivity of the samples, certain relationships oetween the variables
are suggested, Except for the daylight condition, there is a relationship
between the ratings and transmissivity. The highest rating goes to sample E,
with the highest transmissivity. 91.7 percent, the lowest to D, with

32.7 percent. The dawn/dusk condition shows no reversals of this preference
for clearer glass, but night conditions show a nociceable reversal with
sample A. With a transmissivity of 50.7 percent, it is rated higher than

F, C, and B with 68.0 percent, 72.1 percent, and 73.0 percent, respectively.
This apparent incoasistency leads to a point that was made in the 'comments"
portion of many of the questionnaires, that under nighttime conditions
annoying internal reflections were ohserved in several of the double-pane
windows. E, the single pane, did not introduce any reflections and so was
rated very high. A, a double-pane unit, also avoided producing internal
reflectinns and was also rated high. The presence or absence of internal
reflections was clearly a factor in the nighttime evaluation of the samples.

The daytime evaluation does not seem much affected by the different types
of glass. The rating of the poorest daytime sample was better than all but
two of the anighttime samples. It seems clear, however, that even under
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bright conditions it is possible to have too much filtration, since D, at
32.7 percent, was judged significantly poorer than the samples with moderate
filtration, G, A, F, C, and B.

The uvperational significance of the internal reflections is not clear.
Certainly c hey were visible to the con.roller observers and could be
photographed ar night (see appendix E). The extent tu which they might con-
fuse a busy ground or local comntroller, or add to the difficulty of his
visual task, can only be conjectured. Small airports are not usually busy

at night, and most of the larger airports are using the heavier single-pane
windows. We have had no feedback on this phenomenon from the field. (Any
application of double-panc tower windows at a high-activity airport should be
preceded by an on-site study of the internal reflections. Should the problem
prove serious, various coatings could be tried to reduce the reflections.)

The question of what is the maximum permissible filtration is equally diffi-
cult to resolve. The conspicuity of objects depends--among many other
things--on the contrast between the object and its background. In bright
sunshine, contrast ratios are so high that the small reductions brought about
by filtration are more than offset by the reduction of strain-producing glare.
Under low ambient light conditions associated with dawn, dusk, and night, the
effect of filtration depends very much on the nature of the target. Bright
lights against a dark background will be seen without difficulty through
moderate filtration, but dim or marginal light sources may be lost. Unlighted
targets will be lost in total darkness regardless of the presence or absence
«f a filter, but as darkness descends, the filter will cause them to be lost
earlier, Selection of the proper colored filter can aciually enhance contrast
under certain conditions of fog and haze.

The ideal window would be clear at night and have reduced transmissivity in
bright dayiight. Phototropic or photochromi. glass which possesses the
property of darkening under bright conditions ind clearing at night was
investigated for tower use in 1963, but it was ‘ot then, nor is it now, com-
mercially available in the quantities that would be needed. An excellent
alternative, the traditional ATC solution to the problem, is the use of Office
of Aviation Medicine (AAM) approved sun glasses. Their main advantage is that
they are removable when not needed.

The preceding ciscussion makes it evident that any filtration in tower cab
window glass must be a compromise, not as much as might be called for in
bright sunlight, rmore tuan is necessary at night; from a purely visual stand-
point, » .zss satisfactory solution than the use of suiglasses and transparent
window sha2des. Nevertheless, a modest amount of filtratiom might produce
significant advantages in reducing air-conditioning loads and solar heat
radiation in the cao without compromising visibility under any but the most
unusual circumstances. The data collected during this study do not provide

a definitive answer--given the complexity of the problem, there may not be a
simple answer to this question. However, a tower cab glass with a trans-
missivity of (5 percent or greater would probably not be noticeably less
transparent than clear (nominally) glass.

11
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CONCLUSIONS

The above discussion leads to the following conclusions:

1, Solely from the standpoint of the controllers' visual tasks, given
the variety of conditions under which they must be peiformed, clear, single-
plate glass does the best job.

2. A moderate reduction in transmiscivity will be sare, but not below
65 percenct.

3. Internal reflections in the double--pane windows can present a

problem at night. This problem could be sericur 5n » targe, busv airport
with many runway and taxiway lights and a good deai of moving ftrai:.c.
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TOWER WINDOW GLASS: EVALUATION Of GLASS SAMPLES

1. Buckg round

There is a long history of studies in the experimental literature
indicating that the ability to detect and recognize visual stimuli
declines as the illumination level diminishes (e, g., Riggs, L. A,

""Visual Acuity", Ch, 1l in C, H. Graham et al., Vision and

Visual Perception, Wiley, 1965). While the raie of decline varies among

studies, we can generalize the findings as follows: Visual acuity
falls off as a function of the log of the intensity of stimulation. Thus,

we nave:

”
very good ¢ -
visual /
acuity
very poor { --
-5 log Inteusity 5

The introduction of tinted glass to cab towers will reduce the
amount of light reaching the controllers within the cab, Thus, the
introduction of tinted glass will result in the reduction in the intensity
of stimulation. As indicated in the figace above, such a reduction will
impair visual acuity and glass with densers tints will more seriously
impair acuity than glass with lighter tints. Since we have no measure-
ments of the acuitv levels required to successfully execute the tasks of
a cab controller, it is not possible to specify thc reduction in the
intensity of stimulation (and the consequent impasirment of acuity)

that can be tolerated.
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Certain general statements can be made:

a. While it is not possible to spacify the amount of acuity

impairment which can be tolerated, there can be no doubt that the least
possible impairment is preferable;

b. The amount of impairment created by glass of a particular .

tint will vary as a function of the ambient outdoor illumination.
Under bright conditions (e.g., a :lear day at noon), a small reduction
in the intensity of stimulation may have only a negligible effect on
acuity., However, under dim.conditions (e. g., dusk or a heavily

overcast day), the same small reduction in the intensity of stimulation

may have a profound effect on acuity. Reference to the figure abo. . .

will clarify this point: Small reductions from high illumination con-
ditions (+5 in the figure) result in a minor acuity impairment while
small reductions from moderate illumination conditions result in a
marked acuity impairment (note the change in slope of the function);

c. All other things being equal, tinted glass which filters out
infrared light is preferable since such glass will tend to reduce the
overheating of the cab under bright conditions;

d. All other things being equal, tinted glass which markedly
filters out light in the blue-green region of the spectrum is to be
avoided. Light in the blue-green region is of primary importance to
vision under very dim illumination conditions (i.e., rod vision) and
filtering out such light can very adversely aiiect acuity during the

period from dusk to daylight.
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Based on these statements, the following conclusion can be
reached: The ideal glass is one whose transmissivity closely
approximates that of clear glass in .he visible spectrum and whose
transmissivity is markedly below that of clear glass in the infrared.

It is important to note that knowing the overall visible spectrum

transmissivity of a particular glass ig not suificient, Transmissivity

data as a function of wavelength should be acquircd, The importance

of this point is underscored in d, above: There may well be two

particular samples of glass with the same overall trans.aissivity, but

one may have a higher transmissivity in the blue-green region.
II. Field Tests

Since we do not have any measurements of the acuity levels
required to successfully execute the tasks of a cab controlier, there
is no point in performing detailed studies of visual acuity obtained
with the various glass samples. 7Transmissivity data should be
sufficient to determine which samples are unacceptable. Those
samples which are not deemed unacceptable should then be used in
a field preference test. The experimental procedure for such a test
is outlined below,

A. Subjects

Controllers with substantial cab tower experience should

be used in the test.

A-3
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B. Aggaratus

Those glass samples not deemed unacceptable on the basis

of the transmissivity data should be tested in the mock-up cab g

tower,

C. Procedt_x_r_e

Subjects should be tested individually in the mockup. In

both portions of the testing, the subjects should verbally indicate
their preferences. The experimenter should record the data on the
appropriate rating sheet.

Step 1: The glass samples, marked with an identifying

code, should be placed at random positions in the mockup. When the

subject enters the mockup, all the samples should be in place. The

subject should then be permitted t, walk through the mockap for 10-15
minutes and rate each of the glass samples. For this purpose a rating
sheet must be supplied (see accompanying sample rating sheet).

: | Step 2: When the rating sheet has been completed and
collected, all samples should be removed from their positions. The

subject should be placed in front of one pane so t..at paired samples

e dmaie ta B | ek ® L o Wy ABpa e Sl e g oo . L4

can be examined by him as they are placed in the pane. The experi-
menter should then place two samples,selected in a sequence deter-
mined by a table of random numbers,in the pane. The subject should
be asked to indicate which of thz two samples is ""better.' The non-
preferred sample should be removed and rej laced v'ith another sample,

again selected with reference to the random numbers table. Once

A-4
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again, the subject should be asked to indicate which of the two
saruples is '"better,' The procedure should be repeated until all the
samples have been pr sented.

It is recommended that the procedure ocutlined ir Step 2 be
run twice for each subject where possible, Every presentation
sequence should be generated by independent reference to the random
numbers table.

A sample preference sheet is attached,

Arrangements should be made to test subjects during daylight,
at dawn or dusk,and at night. Weather conditions shculd be obtained
from the NAFEC Weather Service: the cata to be recorded are the
visibility, in nautical miles, and the overall brightness condition
(e.g., clear, overcast).

D. Data Analysis

The following should be computed for each glass sample:
1. Overall Percentage of Acceptable/Unacceptable Ratings
{obtained in Step 1).
2. Percentage of Acceptable/Unacceptable Ratings under each

viewing condition.




Random Sequence: 1-CL/CL, 2-FLS/FLC, 3-SU/FLC

SAMPLE

TOWER WINDOW GLASS: RATING SHEET

Time: Weather Conditions:

Instructions: Please examine each of the glass sampies on display.

List the identifying code for each sample and indicate by a checkmarx

whether you find the sample to be acceptable or unacceptable for cab use.

Position Identifying Code Acceptable Unacceptable
1 CL/CL X
2 FLS/FLC X
3 SO/FLC X

Random Sequence: CL/CL, SO/FLC, FLS/FLC
SAMPLE

TOWER WINDOW GLASS: PREFEREN CE SHEET

Run I. Time: Weather Conditions:
Identifying Codes Preferred
CL/CL vs. SO/FLC CL/CL
CL/CL vs. FLS/FLC CL/CL
A-6




APPENDIX B

MEASURED SPECTRAL TRANSMISSIVITY CURVES
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SAMPLE A - 1/4 INCH SOLAR BRONZE
AVERAGE DAYLIGHT - 202

MEASURED AVERAGE - 48.6%
WEIGHTED AVERAGE - 5v.7%
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SAMPLE B - 3/8 INCH CLEAR
AVERAGE DAYLIGHT - 83%
MEASURED AVERAGE - 70.92
WEIGHTED AVERAGE - 73,02

RELATIVE TRANMISSIVITY
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SAMPLE C - 1/4 INCH SCLEX

AVERAGE DAYLIGHT - 652
MEASURED AVERAGE - 68.62
WEIGHTED AVERAGE - 82.1%

RELATIVE TRANMISSIVITY
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E SAMPLE D - 1/4 INCH SOLAR COOL
§ AVERAGE DAYLIGHT - 35%
& MEASURED AVERAGE - 31.3%
3 WEIGHTED AVERAGE - 32.7%
I
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SAMPLE F - 1/4 INCH HEAT ABSORBING
AVERAGE DAYLIGHT - 66%

MEASURED AVERAGE - 65.0%

WEIGHTED AVERAGE - 68.0%
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SAMPLE G - 1/4 INCH GRAY
AVERAGE DAYLIGHT - 392

MEASURED AVERAGE - 40.0%
WEIGHTED AVERAGE - 40,52
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APPENDIX C

RELATIVE VISUAL SENSITIVITY OF VARIOUS
WAVELENGTHS OF LIGHT (DAYLIGHT ADAPTATION)
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APPENDIX D
COLOR PHOTOGRAPHS THROUGH SAMPLE WINDOWS

Sample E, 91.7-percent transmissivity, is on the right in each of the six
photographs. The sample identified in the legend is always cn the left-hand
side.

NOTE: The color illustration showing Sample D is considerably exaggerated in
pictorially displaying actual transmissivity. While it has a much lower
transmissivity level than any other sample, it is still possible to see
details on the field adequately under bright daylight conditions.
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SAMPLE A, 1/4-INCH SOLA® BRONZE, 1/2-INGH AIR SPACE,
WITH EFFECTLvE TRANSMISSIVITY OF 50. ™

3/8-INCH CLEAR, 1/2-INCH AIR SPACE, 3/8-INGH CLEAR
WITH EFFECTIVE TRANSMISSIVITY OF 73.0%

SAMPLE B,

1/4dNCH SOLEX, 1/2-INCH AIR SPACE, [/4-INCH CLEAR

SAMPLE G,
WITH EFFECTIVE TRANSMISSIVITY OF 82. 1%
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SAMPLE D, 1/4-INCH SOLAR COOL, 1/2-INCH AIR SPACE, 3/4¢-INGH GLEAR
WITH EFFECTIVE TRANSMISSIVITY OF 32. 7%

F, 1/4-INCH HEAT ABSORBING, 1/2-INCH AIR SPACE, 1/4-INCH CLEAR,
WITH EFFECTIVE TRANSMISSIVITY OF 68. 8%

SAMPLE G, 1/4-INCHGKAY, 1/2-INCH AIR SPACGE, II‘-‘[NG-! CLEAR
WITH EFFECTIVE TRANSMISSIVITY OF 40.9%
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APPENDIX E

QUESTIONNAIRE USED FOR CONTROLLER RATINGS OF GLASS SAMPLES
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APPEMDIX F

PHOTOGRAPHS SHOWING INTERNAL REFLECTION
IN SOME SAMPLES AT NIGHT

il A g 0 o

F-1




c€LL0-9¢

(7) LYOTA HVATID o/t DAd

A - bt e

(a) ¥dvATD LVOT14/T700D HVTOS DAd




