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NOTICE
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1.0 PURPOSE

The purpose of this.documentation is to present the test results
obtained during the performance of an evaluation test program.

. The- evaluation test program was conducted to determine the con-
formance of a Soloron solar collector to the evaluation require~
ments specified in Reference 2.5 in accordance with Reference 2.7.

2.0~ REFERENCES

2.1 NBS TECH NOTE 899 Developmeﬁt of Proposed Standards for Testing
o Solar Collectors and Thermal Storage Devices
2.2 ASHRAE 93-P . Method of Testing Solar Collectors Based
) on Thermal Performance
2.3 (TBD) Procedure for Operating the. MSFC Hot Air
. ; Loop
2.4 Contract No.: NAS8-32036
2.5 IBM-K42-76—008' Test Evaluation Plan for Solar Energy
) Products Solar Collectors
2.6 MSFC MMI 5300.4C Metrology and Calibration
2.7 MTCP-DC-SHAC-405 Test Procedure for Thermal Performance

Evaluation of Solar Energy Products Company
{SEPCO) "Soloron" Collector

*

3.0  MANUFACTURER
Solar Energy Products Company
121 Miller Road
Avon Lake, Ohio 44012

3.1 ‘DESCRIPTION OFf TEST SPECIMEN

The test article, a Soloron solar collector, Model EF-212, Serial
Number 002, is a single glazed collector with a nonselective
absorber plate utilizing flowing air as the heat transfer medium,
The absorber plate and box frame are aluminum and the insulation
-is one inch_Isocyanurate foam board with thermal conductivity of
0.11 BTU/Ft2.Hr.°F/Ft. The collector measures 25 1/8 inches
~by 146 3/4 inches by 3 5/16 inches, provides 25.6 square feet .
of solar collector surface area and weighs 65 pounds. Figure 1
depicts a plan and sectional view of the collector.



4.0

Revision B

SUMMARY

In accordance with References 2.5 and 2.7,-a“series of tests were
conducted to evaluate the thermal performance of a Model EF-212
Soloron solar collector. These tests included the following:

a. Time Constant Test

'b.  Collector Efficiency Test

c. Collector Stagnation Test

d. Incident Angle Modifier Test
e. load Test

f. MWeathering fest

g. Absorber Plate Optical Properties Test

‘Data sheets for all tests are included in Appendix I. The time

constant was determined to be 4 minutes and 30 seconds. Figures

8 and 9 depict collector efficiency curves for 2 SCFM and 5

SCFM per square foot of collector surface. Incident angle modifier
data are shown in Figures 10 and 11. Stagnation test data are
Tocated in Paragraph 6.4.3 and the results of the optical proper-
ties test are contained in Paragraph 6.5.3. The collector was
subjected to loads of up to 120 pounds per square feet with no
apparent damage or leakage. (See Paragraph 6.6.3). The weather-
ing test was.conducted from December 1976 through April 1977.

The only apparent deficiency noted during this test was a shrink-
ing and separation of the trim from the frame. Weather conditions
during this period were recorded and are presented in Appendix II.
Detailed data which formed the basis for all analyzes concerning
these tests are presented in Appendix I,
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5.0 TEST CONDITIONS AND TEST EQUIPMENT ORIGINAYL: PAGE I3
- ? OF POOR QUALITY
5.1 Ambient Conditions

Unless otherwise specified herein, all tests were performed in
the existing natural environment. The solar noon during the
period of this test was at 11:47 Central Sfandard Time.

5.2 Instrumentation and Equipment

A1l test equipment and instrumentation used in the performance
of this test program comply with the requirements of MSFC MMI
5300,4C, Metrology and Calibration. Instrumentation sensor and
readout locations are indicated in Figures 4 and 5 respectively. Q{)
The four channel strip data recorder setup procedures are con-
tained in Appendix Il of Peference 2.7. Pictures cof test setup

_ and test equipment are shown in Photographs 1 and 2, A listing
of. the equipment used in each test follows:

“Colléctor Time Constant Test

Apparatus . o Manufacturer/Model Range/Accuracy

Collector Shield ' Hard Board N/A R
Pyranometer Eppley , 0-400 BTU/Hr-Ft2/+10%
Air Source - MSFC Supplied 50 - 200 SCFM
Thermopile : Medtherm . 0-20°F/¥1°F, ®
Thermocouples’ - Medtherm 32°-200°F/E1°F
Wind Sensor MSFC Supplied C - 60 MPH
Strip Chart Recorder ' Hewlett-Packard 5 v-10v/+0.5%
Flow Converter : Foxboro 0 - 400 CFM +1%
Flow Sensor ) Cox-Turbine C-1.-32 20-250 ACFM +2%
Ice Bath . MSFC Supplied N/A
Test Stand MSFC Supplied . N/A
Differential . .

Pressure Sensor MSFC Supplied 0 - 2 in. HpO +5%

Collector Efficiency Test

Apparatus . Manufacturer/Model Range/Accuracy
Pyranometer o Eppley 0-400 BTU/Hr'thlijoz
Air Source MSFC Supplied - 50 - 200 SCFM ,
Thermopile Medtherm , 0-20°F/i1°§ - ®
Thermocouples . ‘Medtherm 32°-200°F/=1°F
Wind Sensor - MSFC Supplied 0 - 60 MPH
Strip Chart Recorder _  Hewlett-Packard 5 v~10v/+0.5%
Flow Converter Foxboro ' 0 - 400 CFM:1%
Flow Sensor o Cox-Turbine C-L-32 20 - 250 ACFM +2%
Tce Bath MSFC Supplied N/A
Test Stand . ) MSFC Supplied . N/A
Differential . _ ,

Pressure Sensor MSFC Supplied 0-2 in. Hy0 *5%

K §



5.0 _  TEST CONDITIONS AND TEST EQUIPMENT (Continued)

5.2 Instrumentation and Equipment (Continued)

Apparatus

Pyranometer

Air Source

Thermopile

Thermocouples

Wind Sensor,

Strip Chart Recorder

Fiow Converter

Flow Sensor

Ice Bath

Test Stand

Differential
Pressure -Sensor

Incidenf Angle Modifier Test

Ménufacturer/Modei Range/Accuracy

Eppley 0-400 BTU/Hr-Ft2/+10%
MSFC Supplied 50 - 200 SCFM
Medtherm 0-20°F/+0.05°F
Medtherm - 32°-200°F/+0.1°F

MSFC Supplied
Hewlett-Packard
Foxoboro

. Cox=Turbine C-L-32 - .

‘ 'C011e9tor Stagnation Test

Apparatus

Pyranometék
Thermocouples
Test Stand

0 - 60 MPH™

5 v-10v/+0.5%

0 - 400 TFM +1%
20-250 ACFM ¥2%

MSFC Supplied N/A

MSFC Supplied N/A

MSFC Supplied 0-2 in. H20
Manufacturer/Model Range/Accuracy

Eppley 0-400 BTU/Hr-FtZ/iJO%
Medtherm 32°-200°F/+0.1°F

MSFC Supplied

* ., Collector Qptical Properties Test

Apparatus

Mobile Solar .
Reflectometer
Infrared Reflect-

ometer

Manufacturer/Model Range/Accuracy
Gier Dunkle Instru-

ments/MS 251 0-100%/+2%
Gier Dunkle Instru-

ments/DD100 0-100%/+2%

‘Collector Load Test

Not applicable.

Collector Weathering Test

- Not applicable.
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6.0

6.1 -
6.1.1

6.1.2

TEST REQUIREMENTS AND PROCEDURES

Data obtained for each test is denoted in the results section.
Some data is evaluated through the use of a SR-52 calculator.
Program documentation is found in Appendix II of Reference 2.7,
and program use is explained in Table TII.

. Lollector Time Constant Test

. Performance Criteria Reguirements

The collector shall be mounted and insulated in such a way that
the back and edge Tosses will be characteristic of those that
will occur -during operation on a structure. (See Figure 1.)
The total so1ar flux shall be continuously greater than 250
BTU/Hr -FtZ and data taken only during a "quasi-steady state"

- condition. The collector time constant shall be determined
-by abruptly reducing the solar flux to zero through shading. This

will be.done with the inlet temperature adjusted to within 2°F
of .ambient while the air is circulating at 48 £ 3 SCFM. "The

differential temperature across the coliector shall be monitored
to determine the time (t)} required to reach the condition of:

_AT§t2 < 0.30
ATO

where T(t) is the differential temperature after shading and
ATO is the differential temperature prior to shading.

Test Procedure
1. Adjust the air flow rate to 48 *3 ScFM.
2. Adjust the inlet temperature to ambient taoF,

3. Determine the corresponding SCFM value through. temperature:
and pressure compensation.

4. Readjust the air flow and redetermine the SCFM valye until

the SCFM value is 48 3 SCFM.

5., Allow the system to stabilize to a "quasi-steady state"
condition (approximately 20 minutes).

6. Reduce the solar flux to zero by shading the collector
from the sun.



6.0
6.1.2

6.1.3

TEST REQUIREMENTS AND PROCEDURES (Continued)

Test Procedure (Continued)

7. Continuously monitor and record the differential temperature
until the ratio of (AT(t}/ATy) is less than 0.30 where
AT(t) represents the differential temperature as a function
of time referenced to the time of shading, and AT, is the
- constant differential temperature prior to shading.

Resuits
The "time constant" is defined as the time required for
FRU (Bri-ta) + IR AT(t)

= 0.368
FRUL (tr,i-tg) + m_EE ATo.

where

FR: Solar héat removal factor

U.: Solar collector transfer loss coefficient
from Section 6,3.3

FRUL = 0.96

from test data (See data sheet in Appendix I.)
mCp
A

n

0.0423 x 49.5 = 2.094 BTU/Hr«Ft2.°F

aT, = 57°F, air inlet temperature 'f,i = 98.2°F, and from
above equation as

aT(t) = 0.368 T, - 0.232A FRUL (i 4-ta) = 17.7°F

From the strip chart recorder, this happened at 4 minutes and

30 seconds after shading. Hence, the time constant is 4 minutes

and 30 seconds.

ORIGINAL PAGE 18
OF POOR QUALITY
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6.0 TEST REQUIREMENTS AND PROCEDURES (Continued)
6.2 Collector Efficiency Test

6.2.1 Performance Criteria Requiremeﬁts

The collector to be tested shall be pre-conditioned prior to
initiation of the Test. Pre-conditioning shall consist of
stagnation heat in a non-operational mode for three cumulative
days in which the incident solar radiation measured in the

plane of the collector shall be a mean of 1500 BTU/Ft2/day

(406 langleys). The tilt angle shall be 45°. The collector
shall be mounted in a location such that there will be no
significant energy reflected or reradiated ontv the collector
from surrounding buildings or any other surfaces in the vicinity
of the test stand for the duration of the test {s). This re-
quirvement will be satisfied if the ground and immediately ad-
jacent foreground surfaces are diffuse reflectors with a reflec-
tivity of less than 0.20. If significant reflection can occur,
provision shall be made to shieid the collector by the use of a
non-reflective shield. In addition, the test stand shall be
located so that no shadow will be cast onto the collector by

any obstruction at any time during the test period. The test
shall be conducted at times having weather conditions such that
the integrated average insolation measured in the plane of the
collector or aperture, reported, and used for the computation of
instantaneous efficiency values shall not be less than 315 W/m
(100 BTU/Mr-Ft2). The orientation of the collector shall be such
that the incident angle (measured from the normal to the collector
surface or aperture) is less than 30° during the period in which
test data is being taken. The air velocity across the collector
surface shall be measured and recorded as part of the test data.
The velocity measurement shall be made at a distance of approxi-
mately T m (3.3 Ft.) from the collector, at a height corresponding
to the mid-height of the collector, and at a location where the
velocity sensor is not shielded from the wind and the sensor does
not cast a shadow on the collector during the tests. The range
of ambient temperatures for all reported test points comprising
the "efficiency curve” shall be less than 30°C (86°F). Collector
-efficiency shall be determined at flow rates of 48 and 120 SCFM.
The inlet temperature shall be maintained as close as attainable

. to 0, 25, 50, and 100°F above ambient for each flow rate.



6.0
6.2.1

TEST REQUIREMENTS AND PROCEDURES (Continued)

Performance Criteria Reguirements (Continued)

1
At Teast four "data points" shall be takén for each value of
inlet temperature-flow (Tf,i); two during the time period pre-
ceding solar noon and two in the period following solar noon.
The efficiency curve shall be established by data points
that represent efficiency values determined by inteorating the

‘data over a time period equal to the time constant or 5 minutes,

6.2.2

48 SCFM +3
120 SCFM +8.

6.2.3

whichever is larger. The integrated value of incident solar
energy will be divided into the integrated value of energy
obtained from the collector to obtain the efficiency value
for that instant,

. Test Procedures

1. Establish the proper flowrate and inlet temperature (tf,i)
for each test designation a thru j specified below.

Ambient °F  :Amb. +10°F “Amb. +25°F  Amb. +50°F  Amb. +100°F
2 oo ¢ e g T

b d f h J

2.  Continuously adjust the inTet temperature and flow rate to
maintain the desired "data point" characteristics.

3. Continuously monitor and adjust the §trip chart_recorder
to obtain acturate, real-time recordings of wind velocity,
AT, and solar flux.

4. Continue vecording data from two (2) hours preceding solar
noon to two (2) hours following solar noon.

‘Results

For the test interval of each efficiency "data point" the
efficiency valueris calculated using the equation

7 _m%ﬁ_}gz AT@E)dzZ oni
R GINAL Pa
7 14 OF POOR GUALIrY

or alternate1y,'
;7L== Cp AT/
I

where

Y
-— - ‘] 2
A =
L ar ZTZ-'TZ‘J AT(C)d is the average differential temperature

1



6.0
6.2.3

"TEST REQUIREMENTS AND PROCEDURES {Continued)

Results (Continued)-
across the collector during test interval
,and

1 2 . . fopa
I= 537 21 1 dz ‘1s the average solar irradiation.

‘Due,to the heat input to the system by the blower and the heat

absorbed from the ambient, the inlet temperature at ambient tem-
perature can not be obtained without a chiller. Hence, the tests

were carried out for inlet temperatures at ambient plus 10°F,
-ambient plus 25°F, ambient plus 50°F and ambient plus 100°F.

The test data sheets are enclosed in Appendix I and tabulated

.in Table III. Flow rates of 48 SCFM and 120 SCFM, which corres-

ponds to 2 SCFM and 5 SCFM per square foot of collector, were tested
for each of 4 inlet temperatures stated above. Four (45 "data
points" were taken for each inlet temperature; two during the

-time period preceding solar noon and two in the period following

solar noon. Consequently,.sixteen {16) data points were obtained
for éach flow rate -to establish the "efficiency curve". Fidgure

10 depicts plots of efficiency data against (fi+te - ta) /1
2

with second-order least-square fitting curves.



6.0
6.3
6.3.

6.3.2. 7

TEST REQUIREMENTS AND PROCEDURES (Continued)

~Inc§dent Angle Modifier Test

‘Performance Criteria Requirements'

The collector to be tested shall be pre-conditioned prior to
initiation of the test. Pre-conditioning shall consist of

‘stagnation heat in a non-operational mode for three cumulative

days 1n which the incident solar radiation measured in the plane
of the.collector shall be a mean of 1500 BTU/Ft2/day (406 Tangleys).

‘The tilt angle shall be 45°. The collector shall be mounted

in.a Tocation such that there will be no significant energy re-

flected or re-radiated onto the collector from surrounding build-

ings or any other surfaces in the vicinity of the test stand for

_the duration of the test (s). This requirement will be satisfied
~if the ground and immediately adjacent foreground surfaces are
~diffuse reflectors with a reflectivity of less than 0.20. If

significant reflection can occur, provision shall be made to
shiield the collector by the use of a non-reflective shield, In
addition, the test stand shall be located so that no shadow will
be cast onto the collector by any obstruction at any time during
the test period. The test shall be conducted at times having

~weather conditions such that the integrated average insciation

measured in the plane of the collector or aperture, reported,

and used for the computation of instantaneous Sfficiency values
shall be not .less than 315 W/m* (100 BTU/Hr-Ft¢). The air vel-
ocity across the collector surface shall be measured and recorded
as part of the test data., The velocity measurement shall be

- made at a distance of approximately 1 m (3.3 ft) from the collec-
-tor, at a height corresponding to the mid-height of the collector,

and at a location where the velocity sensor is not shielded from
the wind and the sensor does not cast a shadow on the collector
during the tests. The range of ambient temperatures for all

- reported test points comprising the "efficiency curve" shall be
T1ess than 30°C (86°F). The incident angle modifier shall be

determined at a flow rate of 48 £3 SCFM with the temperature
maintained as close as possible to ambient.

'_Test Procedure

k. Adjust the-flow rate to 48 *#3 SCFM.

2. Adjusf'tﬁe inlet temperature to within f2°F of the ambient
temperature.

3. . Continuously adjust the inlet temperature and flow rate to
. maintain 48 £3 SCFM and ambient +2°F, respectively.

4. Continuously monitor and adjust the strip chart recorder
to obtain accurate real-time recordings of wind velocity,
4T, and solar flux.
ORIGINAL PAGE IS
OF POOR QUALITY
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6.0 TEST REQUIREMENTS AND PROCEDURES (Continued)

6.3.2 Test Procedure (Continued)

5, The efficiency values are determined in three "pairs”
" where each "palr" includes a value of early in the day
and 2 second value iate in the day.

6. The data should be collected for average incident angles
of approximately 45°, 60° and 75°,

.6.3.3 ) ResuTﬁE

~ During the time of this test program, incident angle of 75°,
-which is five hours before or after solar noon, does not have
solar {rradfation above 100°'BTU/Hr-Ft2 that is required for
every efficiency test. Hence, data points were obtained for
incident angles of 37.5°, 45°, 652.5° and 60°. The test data
sheets are enclosed in Appendix I and tabulated in Tabie IV.
The incident angle can be compuyted as

n o+ Fpup (£5-t3) .

. ] I
tdle,n = FRiesn
where
FR : Solar heat removal factor
0 : Solar collector heat transfer Joss coefficient

a)e,n : Effective transmissivity-absorptively factor at
normal incidence

If the efficiency is plotted against (Tf,i-Tamb)/I (as shown in Figure @
9) the negative of the efficiency stope will be equal to FRUL (:)
and the y interception will be equal to Fg (Za)e,n.

‘Hence, at 48 SCFM
Fri{Za)e,n = 0.589 _
FRUL . :265-.589 = 0,96 BTU/Hr-Ft2.9F
RL « om50 /

The efficiency at each incident angle were considered as the,

average of two data points which were collected at that particular

1ncident angle, one in the period preceding solar noon and the

other in the pertod following solar noon., The incident angle

modifiers were_computed using above mentioned efficiencles,

FR(Za)e,n and FRUL value. The results were plotted against

incident angle (®) in Figure 10. Alternately, a plot of

incident angle modifier against ( -1) and a 1inear least-
i cos(&;) :

square fitting curve were pregented in Figure 11. - (:)
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6.0

6.4. .

6.4.1

6.4.2

. TEST REQUIREMENTS AND PROCEDURES (Continued)

_ Cq11ector Stagnation Test

Performance Criteria Requirements

This test shall consist of exposure to ambient condition in a
non-operational mode during a day in which the daily mean
incident solar radiation measgred in the plane of the collector
shall be at least 1500 BTU/Ft4/day. The exposure angle shall
be the Tatitude angle, or the angle of test specified herein.
The Collector shall be mounted in a location such that there

Will be no significant energy reflected or re-radiated onto the

collector from surrounding buildings or any other surfaces in

‘the vicinity of the test stand for the duration of the test (s).

This requirement will be satisfied if the ground and immediately
adjacent foreground surfaces are diffuse reflectors with a re-
flectivity of less than 0.20. If significant reflection can
occur, provision shall be made to shield the coliector by the
use of a non-reflective shield. In addition, the test stand
shall be Tocated so that no shadow will be cast onto the collec-
tor by any.obstruction at any time during the test period. The
test shall be conducted at times having weather conditions such
that the integrated average insolation measured in the plane of
the coliector or aperture, reported, and used for the computation
of -instantaneous efficiency values shall be not less than 315
W/me (100 BTU/Hr-Ft2). The air velocity across the collector
surface shall be measured and recorded as part of the test data.

The_ velocity measurement shall be made at a distance of approxi-

mately 1 m (3.3 ft.) from the collector, at a height correspond-
ing to the mid-height of the collector, and at a location where
the velocity sensor is not shielded from the wind and the sensor
does not cast a shadow on the collector-during the tests. The
range of ambient temperatures for reported test points comprising
the "efficiency curve” shall be less than 30° (86°F). This

test shall be performed in accordance with Section 5.1.1 of
Reference 2.2.

.Test Procedure

Record temperature data for a minimum of three consecutive days

in which the incident solar radiation measured in the plane of

the collector shall be a mean of 1500 BTU/Ft2/day.

AL
O poor &

12
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6.0 TEST REQUIREMENTS AND PROCEDURES (Continued)
6.4.3 ., :Results

The results of this test are shown below:

Coliector Identificatior SEPCD Model EF-212, SN-002

Date ﬁ/19/77' Test Identification Collector Stagnation Test

Observers_~ J. Chiou, J. Dysart

Collector Tilt Angle 27° Collector Azimuth Angle Q°

Cdllector Aperture Area 25.6 Height of Collector (Inlet} 61"
. - . . (Outlet) 116"

+

Maximum-Témperature Top) (°F) 243

o Bottom) 166
Maximum Ambient Temperature (°F)" | _81
Tota]_So1ar Flux' 1525 BTU/Ft2 day
Mean -Solar Flux 190 BTU/FtZ hr
Max imum Solar Flux 304 BTU/Ft2 hr

12



6.0
6.5

TEST REQUIREMENTS AND PROCEDURES (Continued)

‘Col1ect0r Optica1 Properties Test
6.5.1 Performance Criteria Reguirements
‘The optical properties of the solar collector shall be determined
by MSFC personnel. A collector shall be disassembled by Wyle
personnel and delivered to EH-34 for optical measurements.
Collector optical measurements are addressed by Reference 2.2,
"6.5,2 .Jest Procedures
Collector-Optical properties will be measured in accordance with
- . standard procedures set up by MSFC measurement personnel.
6.5.3 Results "
" Test results are recorded below:
-Collector Identification’ _ SEPCO Model EF-212, SN-002
Date 5(23277:-Test Identification Collector Optical Properties Test
Tested by B. Kennedy, EH-34 MSFC
. Emissivity - Absorptivity
1" $q. cut from SEPCO panel 0.88 0.96

OF POOR QUATIrY

14



6.0
6.6
6.6.1

6.6.2 .

TEST REQUIREMENTS AND PROCEDURES (Continued)

Collector Load Test

Performance Criteria Requirements

One solar collector shall be subjected to load testing. The
specified load requirements are listed in Tabie I. The collec-
tor shall be mounted as indicated in Figure 2 but shall be
oriented such that the glazing is horizontal. Uniform loads
shall be applied by means of a transparent flexible diaphragm
which can be covered with a uniform layer of transparent liquid
of varying depths to obtain the desired load variations. If
either breakage or leakage to the collector occurs before all
six tests steps have been conducted, the load testing shall be
discontinued., If it is determined that the failure is the re-
sult of a collector which is not representative of the vendor's

.normal product, the collector shall be replaced and the load

test started over. If it is determined that the ultimate load

capability of thé collector has been reached, the load testing
shall be termirated.

Test Procedure )
1. Mount the collector in the horizontal plane.
2. Place the load frame with Tiner over the collector.

3. Fi1l the load frame liner with water to a level corres-

ponding to the Step 1 load of Table I and let stand for
five minutes.

: Drain and remove the load frame.

5. . Flush the collector exposed surface with water and inspect

for leaks.

6. If the collector leaked or was damaged due to the load,

record and indicate what the load level is.

7. If the collector does not leak and is not damaged, record

the Toad Jevel and repeat steps 3 through 5 for the next
Joad level,

15



6.0
6.6.3

TEST REQUIREMENTS AND PROCEDURES (Continued)

. Results

The_resu]ts of this test are tabulated below

_Step No.

1

[= > T & 5 T~ O % A

Service-Load Steps

Load (Lb[th) Pass/Fail Comments

10 pass no leakage
20 pass no leakage
30 pass no leakage
50 . pass - no leakage
80 pass no leakage
126 pass no leakage

ORIGINAY: PAGE 1S
OF POOR QUALITY:

16,



6.0 TEST REQUIREMENTS AND PROGEDURES (Continued)

627'; Collector Weathering Test

6.7.1 Performance Criteria Requirements
"One solar collector shall be subjected to a weathering test.

The collector shall be subjected to long term exposure to sun-
light and other weathering elements. The collector shall be
exposed to the elements in the same manner as it will be during
its service 1ife so that the sides and bottom will be protected
from the elements. The inlet and outlet ports of the collector
shall be blocked to eliminate natural convection cooling. The
ports shall be blocked with urethane foam with breathing tubes
inserted as indicated in Figure 3. The collector shall face

due south *5 degrees at a tilt.angle from the horizontal plane
of 45°,

The test shall be conducted over a one year period. The .collectors
shall be visually inspected at Teast monthly for evidence of
collector deterioration. If examination shows evidence of gross
coliector deterioration which is considered capable of affecting
collector performance, weather testing shall be discontinued

and spectral tests conducted.

If the spectral parameters have changed by more than 10% of the
values initially measured, performance testing shall be conducted.
After these tests have-been performed, the collector shall be
returned to the weather testing status.

-Daily recérds of weather cond1t1ons occurring in the proximity

0f the test collector shall be kept, Weather measurements shall
include the following: )

- Daily solar radiation total (BTU/thlday)
- Daily temperature profile (high, low, average)
- Daily rain measurements'(inches/day)

~ Additional weather conditions such as hail, snow,
exceptionally high winds shall be reported.

6.7.2 -~  Test Procedure

Weathering tests for the collector shall be performed on test
bed #1 of the breadboard facility located at the Marshall
Space Flight Center. The necessary sequence of events are:

17



6.0°
6.7.2

6.7.3

TEST REQUIREMENTS AND PROCEDURES (Continued)

Test Procedure {Continued)

1.

Prepare the collector as described in test requirements.

2.  Mount the collector on test bed #1 in the manner that it
- would be installed on a building.

- 3.  Inspect the collector monthly for apparant deterioration.
Obtain the necessary data from the National Weather Bureau
located at the Huntsville Airport. This data is recorded
hourly and summaiized daily. Obtain only the daily summaries.
‘Record this information on weathering data sheets.

RESULTS

The results of this test are tabulated monthly in the following
pages. Due to the lTack of facilities, total daily solar radiation
was not recorded.

ORIGINAL PAGE IS
OF POOR QUALITY]
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Step No.

o o B W N

TABLE 1

SERVICE LOAD STEPS

10 péunds
20 pounds
30 pounds
50 pounds
80 pounds

120 pounds

30

per
per
per
per
per

per

square
square
square
square
square

square

foot
foot
foot
foot
foot
foot



TABLE 11
MEASUREMENT TECHNIQUES

Barometric pressure is available from the weather station by calling
837-5655

The ambient temperature is measured with the mini-mite thermocouple
br1dge

Gauge pressure is determ1ned by entering the indicated gauge vo1tage
in millivoits and pressing B on the TI- SR-52 calculator.*

Gauge temperature is indicated on the digital thermometer (DT-1).

Di fferentiat pressure is determined by the inciined manometer and read

:in tenths of an inch of water

.D1ffuse ‘solar f]ux is determined by entering the millivolts indicated on

the digital voltmeter (DVM-2) and pressing D on the calculator.

Plate temperatures are indicated on the digital thermometer (DT-2);
each must be plugged in separately.

Mass flow is determined By the following process.

Using the SR-52 calculator:

.Enter gauge temperature (°F), press A.
Enter gauge voltage (MV), press B,
Enter flow sensor frequency (Hz), press C.

.. The result upon pressing C is the flow rate in standard cubic feet
- per minute.

The inlet temperature is determined by use of the National Bureau of
Standards table for type T thermocoupies with an ice bath., The milli-
volt reading from DVM-3 is looked up in the NBS table.

*Computation program must be read into the calculator prior to opera-
tion. See Appendix 1I for program documentation.
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TABLE TIII

~TEST DATA AND RESULTS FOR SEPCO EFFICIENCY TEST

-

4/11/77 .1 2 3 4 5 :6 8
Time of starting test , 0942 1050 '} .1140. 12311 1230 1315 1332 1405
Time of ending test 0947 1055 1145 1216 1235 | 1320 1337 | 1410
Mean absorber upper plate 143.5 158.5 | 181 213 210 183 162,5 | 149.5
temperature °F-- '
Mean absorber lower plate 112 128 152 187 191 154 130.5 117.5
tenperature °F . . ;
Ambient temperature °F 80 81 83 84 84 86 85 85
) : _ . ] —
Mean inlet température °F 88,7 106.7 | 132.7 | 184.6 ; 184.6 | 136.8 | 111.3 | 97.8
Mean AT across ccllector °F 38.88 !, 42.2 | 36.2 20.0 21.8 30.0 37.2 | 33.9
Mean flow rate SCFM 120 118.9 121 120,2 120.¢0 120.7 120.9 122.3
Mean diffuse solar flux _ ~ - - - - - -
BTU/Hr*Ft2
Mean total solar flux $ 270 235
BTU/Hr'Ft2 254.2 290 295 292 291 2748 ’2
Mean wind speed MPH g,?;‘* 4 4 3 3 3 4 3 3
= -
o &
Pressure drop across wg .35 35 .38 42 L42 .27 . .35 .33
collector’ in. H,0 o : '
£E
Tf e + Tf i . 2 .
( et - Tamb}/I & 0.11 0.162 | 0.378 | 0.383 ; .241 0.241 | 0.172 | 0.126
NG :
Efficiency 7 % 77.58 73.16 | 62.82 | 34.79 | 38.07 55.26 | 70.44 | 74.67
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TABLE III

TEST DATA AND RESULTS FOR SEPCO EFFICIENCY TEST

v

5.

. 4/12/77 1 2. 3 4 - 6 7 8
Time of starting test 1010 1042 | 1112 | 1155 | 1230 1310 - | 1330 | 1405
Time of ending test 1015 1047 1117 1200 1235 1315 1335 1410
Mean absorber upper plate 180.0 | 189.5 | 210 226.5 | 230 212 195 129
temperature °F
Mean absorber lower plate .
temperature °F 128.0 141.5 | 166 1202 204 168 144' 101
Ambient temperature °F 80.0 81 83 - 83 84 85 86 86
Mean inlet temperature °F 91.7 105.6 | 134.4 | 179.5 | 179.5 | 135.2 | 111.2 | 97.8
Mean AT across collector °F 71.6 68.6 57.6 36.5 36.6 59.2 65.2 58,5
Mean flow rate SCFM 48 48 48 48 48 48 48 48
Mean diffuse solar flux - o
BTU/Hr* Ft2 48.6 49.8 52.1 50.6 49.4 48.8 A5.8
Mean total solar flux 4 232
BTU /Hr+ F£2 268.6 282.8 | 288 289 288. 271 258 .3
Mean wind speed MPH 3 3 3 3 3 3 3 3
Pressure drop across -

CC.}.leCtOI in. H20 007 -09 . .07 -07 oOB 00? ¢07
Ter,e * Tg,i

5 - Tamb) /I 0.177 0.208 | 0.278 | 0.396 | 0.394 | 0.29 0.224 | 0.176
Efficiency n % 54.14 49.13 | 40.6 25.3 25.82 | 44.37 |51.39 |51.1%




723

TABLE III

TEST DATA AND RESULTS FOR SEPCO EFFICIENCY TEST

r_ﬁ N

4/14/77 1 2 3 4 5 ) - 7 8
Time of starting test 0945 1117 11590 1245 1255 1330 1355 1425
Time of ending test 0950 1122 ' 1155 1250 1300 1335 1400 1430
Mean absorber upper plate 175 186 200.5 | 228.4 | 223.4| 200 186 169
temperature °F . ‘
Mean absorber lower plate 124 148.5 | 167 201.2 | 201.2 | 166 141 126
temperature °F
Ambient temperature °F 80.5 84 82.5 84.5 84.5 85.5 87.5 87.5
Mean inlet temperature °F 88 107.3 130 17218 180.25) 134.7 111.6 98.2
Mean AT across collector °F 72.35 74.9 59 .45 30.93 30.26 53.0 59.8 53.7
Mean flow rate SCFM 48.9 47.5 49 .1 51.0 51.6 48.7 47.8 50.‘-1
Mean diffuse solar flux 73.5
BTU/HI.th 73-5 61.4 67-4 73-5 73.5 64-4 71-0
Mean total solar flux 54.0 231
B‘I‘U/Hr'th oo 250 288 288 278 280 266.5 2
Mean wind speed MPH ’é’g 3 2" 3 2 3 3 2 3
Pressure drop across wg - - - - - - - -
¢ Llector in, H,0 {-Z_’,'-a

&)

T + Te - e
( £.e 2 o2 - Tamb)/I 553 0.175 0.211 0.268 0.398 0.386 0.284 0.212 0.162
Efficiency n 2 59.88 52.27 42.89 24.01% 23.6 41.09 47.65 49 .28
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TABLE III

TEST DATA AND RESULTS FOR SEPCO EFFICIENCY TEST

4/15/77 5 6" 7 ‘g 9 w0 | o1 12

Time of starting.test 947 = | 1012 1037 | 1117 | 1148 | 1242 | 1312 | 1357
Time of ending test 953 1017 1042 | ‘1122 |- 1153 | 1247 1317 1402
Mean absorber upper plate 135.5 | 150.5 | 173 201 201 175.5 | 162.5 | 144
temperature °F : )
Mean absorber lower plate 106 120 " 144 195 194 129 127.5 | 122
temperature °F ’ .
Ambient temperature °F 79 79 81 84 84 85 86 g6
Mean inlet temperature °F 90,1 |103 127.6 | 180.25 181.4| 130.2 | 110.3 | 97.4
Mean 4T across collector °F 38.64 | 38.8 36 .06 23.5 24.73 35.75 41.1 | 36.4
Mean flow rate SCFM 120.3 | 119.8 121.8 | 120.2 | 120.5| 121.2 | 120.9 | 119.5
Mean diffuse solar flux 57.9 |59 59.9 60.2 59,9 59.2 61.8 53.9
BTU/Hr-Ft2 '
Mean total solar flux 252 266.7 277.5 | 291 293.4 | 286.7 | 275 241
BTU/Hr-Ft :
Mean wind speed MPH 3 3 3 2 2 3 4 3
Pressure drop across - - - - - - - -
collector in. HZO
Te,e ¥ Tf,1 : _ )

5 - Tamb)/l 0.12 lo.163 | 0.233 | 0.371 | 0.374 | ©.220 | 0.163 | 0.123
Efficiency n % 78.06 |73.75 66.99 | 41.13 | 42,99 ] 63.95 | 76.5 76 .4
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TABLE IV

TEST DATA' AND RESULTS FOR SEPCO INCIDENT ANGLE MODIFIER TEST

.TEST ID
ITEM
Time ‘of starting test 1417 1450 1515 1545 0745 0815 0845 0915
Time of ending test 1422 1455 1520 1556 0750 0820 0850 0920
Mean absorber upper plate
temperature °F 129.0 156 149 141 110 126 145 154
Mean absorber lower plate
temperature °F 101.0 121 116 112 90 99 106 113
Ambient temperature °F 86.0 86.5 86 86.5 66 70 75 74
Mean inlet temperature °F 97.0 98.2 87.8 98.2 66 81.2 82.5 86
‘Mean AT across collector °F 59.5 43.85 37.8 29.4 28.97 39.8 50.07 59.2
Mean flow rate SCFM 47.1 48 48.8 49,2 49 .5 47 46.9 46 .68
Mean diffuse solar flux
BTU /Hr* FL2 44.6 53.7 46.4 43.4 43.5 47 51.7 55.7
Mean total solar flux
. . . .7
BTU /Hr - Ft2 226 180 170 140.5 128.3 163.2 ]193.6 223
Mean wind speed MPH 3 3 3 3 3 4 3 3
Pressure dfop across =] -
collector in. Hy0 %?3: '07. - - - - - -
Te,e * Te,4 %F
! > ! - Tamb)/I 0.18 0.187 0.181 0.188 0.226 0.19 0.168 0.186
£
' &
Bfficiency n % %g 52.47 | 49.48 | 45.92 | 43.5 47.3 48.5 51.35 |52.28
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TEST RESULTS

Collectoxr Identification __SEPCO, " “Soloron" Model EF~-212, SN-002

Date_. 4‘/”/?7 Test Identification _ Efficiency Test

]

Observers J. Chiou, J. Dysart
Collecﬁor‘Tilé Angle 27° __ Collector Azimuth Angle _ 0°

Collector Aperture Area25.52 ftZ Height of Collector {Inlet) 61"
I (Outlet) “116"Y
Mass Flow Rate 29 SCFM

Inlet Temperétu.re Tawe T 10 Data I.D. Number 4 ~!1-77—]

Record at Start and Finish of Test

Local Time - ) cF:wa

oz e }
Barometric Pressure (inches of Mercury) a;ﬂi 2¢.719
Ambient Temperature (°F) ) _Fo
Mass Flow (SCFM) . ’ ' =0 >0
Gauge Temperature (°F) g7 1
AP Across Collector ("H,0) W35 35
Diffuse Solar Flux (BTU/Hr- Ft2) - L
Upper Plate Temperature (°F) 143 - 144
Lower Plate Temperature (°F) Hr 2 TN

Record every one minute. during test.

Inlet Temperature (°F) 8o/

Mean Inlet Temperature (T;, °F) = P, 2_

. . R

Reduce from Strip Chart after Test’ OBleM"ggglIﬁ
QOR

Mean AT (°F)° ) 1998 - OF ¥

Mean Wind Speed (MPH) A

Mean Solar Flux (BTU/Br-Ft?), 1 289

Mean Mass Flow (SCFM) NEXY

Calculate from Reduced Data

n

M= RC,AT/Q,*A
L (ar=2) + 2, - T,mp] $1 = _0 |

(Tin - Tamp) = I = __0,0 34

0.0423% M(SCFM) * AT (°F) = I (BTU/Hr-Ft?) =.77,.5&

41


http:Are-a25.52

TEST RESULTS

Collector Identification_ ggpco, "Scloron" Model EF-212, SN-002

Date %’/7_’ Test Identification Efficiency Test

Objserverjs . J. Chiou, J. Dysart

Collector Tilt Angle _27° Collector Azimuth Angle g°

Collector Aperture Aréag_’:‘,_._,gg__f_t?_ Height of Collector (Inlet) g1
. {Outlet) 116"

Mass Flow Rate X SCFM _

Inlet Temperature  law * >SS _ Data I.D. Number <F—il-77~2

Record at Start and Finish of Test . :
. - Start Finish

Local Time . . jo:50 10.5%
Barometric Pressure (inches of Mercury) >9.7 > 7.7
Ambient Temperature (°F) . &1 &
Mass Flow (SCFM) ' (189 1789
Gauge Temperature (°F) o8 / ok
AP Across Collector ("Hp0) .35 -3
piffuse Solar Flux (BTU/Hr-Ft2) — —
Upper Plate Temperature {(°F) . 157 /57
Lower Plateé Temperature (°F) IEY, 128

Recoxd every one minute. during test.

Inlet Temperature (°F) |ob.7

Mean Inlet Temperature (Tip °F) = tob. ]

Reduce from Strip Chart after Test

Mean AT (°F)- 42. 2
Mean Wind Speed (MPH) 4
Mean Solar Flux (BTU/Hr'Ft?), I 295
Mean Mass Flow (SCFM) ' g

Calculate from Reduced Data

i

N o= ﬁxcPAT/Qt*A
- - 1 = 16z
[ (A? 2) + T 7 Tampl TI .

(Tin T Tagmp) = I = ‘D,D&?

42

0.0423* H(SCFM) * AT (°F) % I (BTU/Hr-Ft?) =..73 14 %
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TEST RESULTS

Collector Identification SEPCO '_‘_.S_Q_;[(_)_l_:_qn“ Model EF-212, SN-002

Date 4—/“-/77 . _Test Identification Efficiency Test

Observers J. Chiou, J. Dysart

Lollector Tilt Angle 27°  Collector Azimuth Angle _ ¢°

Collector Aperture Area25.52 fi? Height of Collector (Inlet) 61"
(Outlet) _lle"

Mass Flow Rate- >0 SCFM __

Inlet Temperature-. lambk *5O Data I.D. Number 4 -1I- 77' 3

Record at Start and Finish of Test .
- . Start Finish

Local Time ) H 140 1 es
Barometric Pressure {inches of Mercury) 29,76 2{};7(.
Ambient Temperature (°F) 23 £3
Mass Flow (SCFM) INE I & 2 I
. Gauge Temperature (°F) {35 135
4P Across Collector ("H,0) L3P 38
Diffuse Solar Flux (BTU/Hr Ft?2) — —
Upper Plate Temperature (°F) ¥ 18]
Lower Plate Temperature (°F) L& 152

Record every one minute during test.

Inlet Temperature (°F) (32.7

Mean Inlet Temperature (Tj, °F) = ‘32.7]

ORIGINAL PAGE IS
OF POOR QUALITY

Reduce from Strip Chart after Test

Mean AT (°F) 36,2
Mean Wlnd Speed (MPH)
Mean Solar Flux (BTU/Hr-Ft?), I
Mean Mass Flow (SCFM)

i

Calculate from Reduced Data

n = _x’ncpA'r/Qt_*A 0.0423% h(SCFM) * AT (°F) % 1 (BTU/Hr-Ft?) =. £2 82 %

= — - = = 2 33
[ (A-T.z)' + Tin Tamb] = I o,

—————

(T3 .~ Tamp) ¥ I= o |68
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TEST RESULTS

"Collector Identification_ SEPCO, "Soloron” Model EF-212, SN-002

Datei_fL/GJY/5T7 Test Identification Efficiency Test

Observers J. Chiou, J. Dysart

Coilector Tilt Angle  27° __ Collector Azimuth Angle _ 0°

Collector- Aperture Area2s5.52 £ft2 Height of Collector (Inlet) g1" _
(Outlet) 116"

Mass Flow Rate j=2 0O SCFM -

Inlet Temperature lam, T1V0  Data I.D. Number 4 -1{-77—Y4

Record at-Start and Finish of Test .
‘ . Start Finish

Local Time . ' : 1204 12:16
Barometric Pressure (inches of Mercury) 29.75 .L%?Z:
Anbient Temperature (°F) .
Mass Flow (SCFM) : RELES t20.1
Gauge Temperature (° F) . |90, - 190,
AP Across Collector ("on) b L
piffuse Solar Flux (BTU/Hr- Ft2) — —
Upper Plate Temperature (°F) 203 2|32
191 197

Lower Plate Temperature (°F)

Record every one minute. during test.

Inlet Temperature (°F) .]?41L

Mean Inlet Temperature (Tijn °F) = | 94; éﬁ

Reduce from Strip Chart after Test

Mean AT (°F) - Y I
Mean Wind Speed (MPH) o
" Mean Solar Flux (BTU/Hr- th), I 292
Mean Mass Flow (SCFM) 20,2

gg&gpléte from Reduced Data

7= ﬁ'lCPAT/Qt*A 0.0423* m(SCrM) * AT (°F) = I(BTU/HI'th) =- -34;7? %

s n t1=_03
[ (AT22) + T, - Tampl #1I _0.378

= 0.3¢4

(Tin = Tamp) ¥ I =
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-TEST RESULTS

Collector Ydentification_ sgpCO, "Soloron" Model EF-212, SN-002

Date 4/”/77 Test Identification__ Efficiency Test

Observers J. Chicgu, J. Dysart . ) :

Collectox Tilt Angle 27°  Collector Azimuth Angle _ 0°

Collector Aperture Area25.52 £ ft;2 Height of Collector (Inlet) gi" _
(Outlet) 116"
Mass Flow Rate |20 SCFM__

Inlet Temperature _ Jamy +100° __Data I.D. Number 4—-”"7.7“5—

Record at Start and Finish of Test -
. Start Finish

Local- Time : J2:39 (2135
Barometric Pressure (1nches of Mercury) 27.74 2 7.9
Ambient Temperature (°F) vy ¥
Mass Flow {SCFM). T >0 [ 20
Gauvye Temperature (°F) t%¢ /19D
AP Across Collector ("H,0) 42 42
Diffuse Solar Flux (BTU/Hx-Ft2) — —
Upper Plate Temperature (°F) . . 2] 2(0

Lower Plate Temperature (°F) : : Y L9 |

_Rfcofd every one minute. during test.

Inlet Temperature (°F) _}EQLL

.Ii‘lean TInlet Temperature (Tin °F) = | ‘ic__

‘ ORIGINAL PAGE I8
Reduce from Strip Chart after Test OF POOR QUALITY
Mean AT (°F)’ 28
Mean Wind Speed (MPH) 3
‘Mean Solar Flux (BTU/Hr'Ft2), 1 27
Mean Mass Flow (SCFM) 120

Calculate from Reduced Data

M= AC,AT/Q A = 0.0423% R(SCFM) * 4T (°F) % 1(eTU/Hz-Ft?) = 3807 4

— e

= - —'-.‘ == \3€3
[ (AT=2) + Tin Tamb] = T o, 0

(T = Tamp) + 1 = 0.3k
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TEST RESULTS

Collector Identification SEPCQO, "Soloron" Model EF-212, SN-002
Date_ 4 /11 /77 Test Identification Efficiency Test

Ohservers J. Chiou, J. Dvsart

Collector Tilt Angle 27° Collector Azimuth Angle @°

_Collector Aperture Area25.52 ft%_ Height of Collector (Inlet) g1"
’ {(Cutlet} 116"

Mass Flow Rate 120 sCEM

Inlet Temperature [p.), +950 . Data I.D. Number 4—11-77-4

Record at Start and Finish of Test

Start . Finish
Local Time - {344 1320
Barometric Pressure (inches of Mexcury) 29723 29,73
Anbient Temperature {°F) . &6 £6
Mass Flow (SCFM) ’ [20.7 130.7
Gauge Temperature (°F) L2 &2
AP Across Collector ("H50) 37 37
Diffuse Solar Flux (BTU/Hr-th) ~— ~—
Upper Plate Temperature (°F) (93 1£3
Lower Plate Temperature (°F) (s /54

Record every one minute during test.

Inlet Temperature (°F) )35,3‘

Mean Inlet Temperature (Tin °F) = .,36,5'

i, ook

Reduce from Strip Chart after Test

Mean AT (°F)° Zo.0
Mean Wind Speed (MPH) 4

Mean Solar Flux (BTU/Hr'Ft2), 1 37§
‘Mean Mass Flow (SCFM) . 2]

. Calculater from Reduced Data

it
!

7 =~rhcpst/Qt*A 0.0423% H(SCFM) * AT (°F) 3 1 (BTU/Hx-Ft?) =. 43524
[ (4T22) + T, - Top) 1= 0 2]

(Ty ~ Tomp) 7 I = 0.183

— e —— i
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- -TEST RESULTS

Collector Identification__SEPCO, "Soloron" Model EF-212, SN-002

Date 4/"’ /77 Test Identification Efficiency Test

4

Observers'  J. Chiou, J. Dysart

Collector Tilt Angle 27° Collector Azimuth Angle (°

Collector Aperture Area25,52 ft2 Height of Collector (Inlet) g1
. (Outlet) 116"
Mass Flow Rate 120 scFM _ :

Inlet Temperature TJawl #NLS’_.Data 1.D. Number 4-If—77~:7

Record at Start and Finish of Test

Local Time |38 {337
Barometric Pressure ({inches of Mercury) 2%.7% 29,73
Ambient Temperature {°F) P Py
Mass Flow (SCFM) - . ' 1=z0.9 20.
Gauge Temperature (°F) : L2 )
AP Across Collector ("H;0) - 38T 35
Diffuse Solar Flux (BTU/Hr:Ft2) — —
Upper Plate Temperature {°F) . ) 163 1 &2
Lower Plate Temperature (°F) 131 {30

Recoxd every one minute during test.

Inlet Temp:er(ature (°F)y. [I}.3

Mean Inlet Temperaturxe (Tin, °F) = /1.3

Reduce ‘from Strip Chart after Test

Mean AT (°F) 372
Mean Wind Speed (MPH) D
Mean Solar Flux (BTU/Hr-Ft2), 1 z7o
Mean Mass Flow (SCFM) 1=22.1

Calculate  from Reduced Dé_jc._@_
0.0423% m{SCFM) * AT (°F) = I(BTU/HI'F‘CZ} = 'ZQ44 &

[ (aT22) + 7, - Typl #1 = 0. 1)x

i

M = RCAT/Q.*A

'('I'i.n -~ Tap) 2 I=__0.07]
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-TEST RESULTS

Collector Identification._ SEPCO, "Soloron" Model EF-212, SN-002

pate 4/11/7] _ Test Identification _ Efficiency Tést

Observers__ .J. Chiou, J. Dysart - N
Collector Tilt Angle _ '27° __ Collector Azimuth Angle _ 0°
Collector Aperture Area25.52 ft? Height of Collector (Inlet) g1"
‘ © (Outlet) 116"
Mass Flow Rate 120 SCFM _ . ]
Inlet Temperature  |awk |0  Data I.D. Number <L —[[-77~&
Record at Start and Finish of Test .
. ¢ Start Finish
Local Time ' _ M oS (GO
Barometric Pressure (inches of Mercury) 2972 29.72
Ambient Temperature (°F) : o T
Mass Flow (SE€FHM) _J22.3 (22.3
Gauge Temperature (°F) . . £ 94
AP Across Collector ("H,0) _ .33 33
Diffuse Solar Flux (BTU/Hr-Ft2) - _ — —
Upper Plate Temperature (°F) /5D 1«9
L& g

Lower Plate Temperature (°F)

Record every--one minute. during test.

Inlet Temperxature (°F) ‘?7£l

Mean Inlet‘Temperature (Tin °F) = _ 22.9

. ) ORIGINAL PAGE IS -
Reduce from Strip Chart after Test OF POOR QUALITY
Mean AT (°F) ' 33
Mean Wind Speed (MPH) ) o
Mean Solar Flux»(BTU/Hr‘th). I 235
Mean Mass Flow (SCFM) fz2.3

Calcqlgﬁe from Reduced Data
7= ﬁ!i:pAT/Qt*A = 0.0423* f(SCEM) * AT (°F)  1(BTU/Hz-Fe?) =- 447 4

i e K —_ = = lé
I €ATs2) + 1, - Toppl 1 = 0125

(Tin - T ]-) 21 = O.a.ﬂ"‘-’-
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TEST RESULTS

Coliector Identification_ SEPCO, "Soloron” Model EF-212, SN-002

‘Date 4‘/’-/77 Test Identification_ Efficiency Test

ry

GBservers J. Chiou, J. Dvsart

Collector ‘Tilt Angle __27° _ _ collector Azimuth Angle _0°

Collector Aperture Area25.52 € f{_z Height of Collector {Inlet} 61" _
(Outlet) 116“
Moss Flow Rate 4.8  scem_

Inlet Temperature T, . +10  Data I.D. Numbexr L—12~77-1

Record at Start and Finish of Test - .
. Start Finish

Local Time - ' 10 ({0 {015
Barometric Pressure (inches ¢of Mercury) 29.79. zf.vz
Ambient. Temperature (°F) L0. Ho
Mass§ Flow (SCFM) S 4 &d' -
Gauge Temperature (°F) 953. 93,
AP Across Collector ("H — —
Diffuse Solar Flux (BTU%H:C Fe2) 4o & 45: b
Upper Plate Temperature (°F) . 19D [P
Lower Plate Temperature {°F) 128 - 12f .
Record every one minute during test.

Inlet Temperature (°F) 9{.7]

Mean Inlet Temperature (Tj °F) = s/.1

Reduce from Strxip Chart after Test

Mean AT (°F) it {

Mean Wind-'Speed (MPH) ]

Mecan Solar Flux (BTU/Hr- th), I _.A.(:(?.E

Mean Mass Flow {SCFM) 48

Calculate. from Reduced Data

n = I‘nCPAT/Qt*A = 0.0423* M(SCFM) * AT (°F) # I (BTU/Hr -Ft?) =- 3414 %
[ tars T o~ T, 1 = 0177

[ (AT32) + T, =~ Tambl ¥ 1

(Ty = Tanp) ¥ 1= __o.04
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TEST RESULTS

Collector Identification_ SEPCO., "Soloron" Model EF-212, SN-002

Date 4741/77 Test Identification Efficiency Test

Observers 3. Chiou, J. Dysart

Collector - Tilt Angle 27° Collector Azimuth Angle (°

. Collector Aperture Areagisz;&; He:ght of Collector (Inlet) g1" .
(Outlet) 116"

Mass Flow Rate 4?? SCFM _

Inlet Temperature Jami +25 |° Dala I.D. Number 4-12-77-2

Record at Start and Finish of Test

Local Time

Barometric Pressure (1nches of Mercury)
Ambient Temperatuxe (°F)

Mass Flow (SCFPM).

-
' S
Gauge Temperature (°F) ' Jok {0
07
42'1
_1P7
18]

AP Across Collector {"H,0)
Diffuse Solar Flux- (BiU/Hr Ft2)
Upper Plate Temperature (°F)
Lower Plate Temperature (°F)

Record every one minute during test.

Inlet Temperature (°F) lDSﬂg

Mean Inlet Temperature (Tijp °F) = [0S
.o : ORIGINAY, PAGE IS -
OF POOR QUALITY

Reduce from Strip Chart after Test

.Mean AT (°F)" L8 6

. Mean Wind Speed (MPH) 3
''Mean ‘Solar Flux (BTU/Hr-Ft?), 1  3J2,
Mean Mass Flow (SCFM) . -

!
Calculate from Reduced Data
0.0423% M (SCFM) * AT (°F) * 1(BTU/Hr-Ft?) =493
O')of ) - . -

——— e e

li

n = ﬁ\CPA;I‘/Qt*A
[ (4aT:2) .+ Tin - Tampl *I 7

(:Tin ~— Tamb) -« I = ' O-byﬁ
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“TEST RESULTS

Collector Identification_ SEpcO. "Soloron" Model EF-212, SN-002

Date 4’/’2-'-/?7 Test Ident‘ification Efficiency Test

Observers J. Chion, J. Dysart

Collector Tilt Angle  27° Collector Azimuth Angle ¢°

Collectox Aperture Areca25.52 ft? Height of (":ollecto;: {(Inlet) 1"

T _ : {outlet) 116"
Mass.Flow Rate _ 4& scFm . : - _
TInlet Temperaturxe lamp + SO __ Data I.D. Numb-er 4—12-77-3

Record al Stari and Finish of Test

Local Time . ({12
Barometric Pressure (incheg of Mercury) 29.2%
Anbient Temperature {°F} 22

Mass Flow (SCFM) 4§

Gauge Temperature (°F) (&0

-AP" Across Collector (“Hzo) . o7 .él
Diffuse Solar Flux (BTU/Hr-FtZ) 417

Upper Plate Temperature (°F) 20

Lower Plate Temperature (°F) 166

Record every one minute. during test.

- —

Inlet "I‘.empe‘rature (°F) | 3¢

3.

< F

Mean Inlet Temperature (Tin °F) = [3¢.d4

Reduce from Strip Chart after Tes_t:;_

ORIGINAIL, PAGE IS

Mean AT (°F)" $7.6 ‘
Mean Wind Speed (MPH) _— OF POOR QUALITY
Mean Solar Flux (BTU/Hr-Ft2), I 38F ~

‘Mean Mass Flow (SCFM)

Calculate from Reduced Data

= ﬁCPAT/Qt*A = 0.94é3* Mm(SCFM) * AT (°F) = I(BTU/Hr-Ft?)==-EF€2€= %

- L ; - T = l?‘?
[ (aT22) + T, = Tappl &1 0 .

' —- ol = {
(i, =~ Tamb) T I 0./&
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TEST RESULTS

Collector Identification_ SEPCO, "Soloron" Model EF-212, SN-002

Date '4142/77 Test Identification Efficiency Test

Observers J. Chiou, J. Dysart

Collectoxr Tilt Angle _ 27° cCollector Azimuth Angle _@°
Collectoxr Pperture Area25.52 ft2 Height of Collector (Inlet) g1”
. (Outlet) 116"
Mass Flow Rate 4¥  scem_ :
Inlet Temperxature- |aw, —+ivo _ Data I.D. Number 4-!2~‘27~4
Record at Start and Finish of Test .
— - Start Finish
Local ‘Time il 4% 13:00
Barometric Pressure (inches of Mercury)® 29,723 2573
Ambient Temperature (°F) &3 £3
Mass Flow (SCFM) - 48 48
Gauge Temperature (°F) 190 {7e
AP Across Collector ("H,0) Y Lo
Diffuse Solar Flux (BTU}H:-th) 2.4 7.8
Upper Plate Temperature (°F) . 22§ 2 >%
Lower Plate Temperature (°F) 02 20 2

Record every one minute during test.

Inlet Temperature (°F) ;3¢5

Mean Inlet Temperature (Ti, °F) = |77.5

Reduce from Stxip Chart after Test

Mean AT (°F)- : : 36.%
Mean Wind Speed (MPH) 3 .
Mean Solar Flux (BTU/Hr-Ft2), T _2%3
Mean Mass Flow (SCFM) &

Calculate from Reduced Data

*

= ﬁCPAT/Qt*A

il

0.0423*% RA(SCFM) * AT (°F)  1(BTU/Hz-Ft?) =.25.3

- ; — - = U.; L )
[ (aT22) + 7, - Top] +1 = __ 0376

{T5, = Tamp) -7 I = 0‘334
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TEST RESULTS

Collector Identification__ SEPCO, "Soloron" Model EF-212, SN-002

Daée_. _.4‘/“/77 Test Identification Efficiency Test

Ohsexvers - J. chiou, J. Dysart
Collector Tilt Angle 27° _ Collector Azimuth Angle _ @°
Collector ‘Ape-rture Area25.52 _fpt_:zp_ Height of Collector (Inlet) g1*

e (Outlet) 116"
Mass Flow Rate 48  ScEM_ :

Inlet Temperature law, +!°°  Data I.D. Number _ £-(2-~77~-5

Record at Start and Finish of Test

Start  Finish

Local Time - ‘ {2:30 [2:35
Barometric Pressure (inches of Mercury) 2.9.71 29.7]
Ambient Temperature (°F) %E{:

Mass Flow (SCFM) g a2

GCauge Temperature (°F) _ . |90 [§o
4P Acxross Collector ("H,0) ' o7 o]
Diffuse Solar Flux (BTU/Hi-Ft2) €. 6 €. L
Upper Plate Temperature {(°F) P 230 230
Lower Plate Temperature (°F) 2ud -':-05[:

Record ‘every oné minute. during test.

InletrTeméeréture (°F) 177.5

Mean Inlet ‘I{e'rﬁperature {(Tsn °F) = |7 7_—_5:'

Réduce: from Strip Chart after Test

Mean AT .(°F)°

Mean Wind Speed (MPH)

Mean Solar ‘Flux (BTU/Hr-Ft?), 1
Mean Mass Flow (SCFM)

i

Calculate from Reduced Data

i

7 = RC,AT/Q*A 0.0423*% M(SCFM) * AT (°F) + I (BTU/Hr-Ft2) =.25.82 4

[ (AT22) + T, - Tym) I = _0.3p4

(T3, = Tomp) T I =_ 032
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-TEST RESULTS

Col]ector'Identific._':\ti:on: SEPCO, "Soloron" Model EF-212, SN-002

Date 4—/‘ */77 Test Identification Efficiency Test

Observers _ _J. Chiou, J. -Dvsart
Collector Tilt Angle 27°  Col lector Azimuth Angle _ ¢°
ColchLor Aperture Area25.52 ft ft2 Hf'-‘lght of Collector {(Inlet) 61"
. (Outlet) 116“
Mass Flow Rate - 48§  scrm_ _ .
Inlet 'Temperatui:e Tamb +5°.  Data I.D. Number 4.—f1’77'(7
Record at Start and Finish of Test .
T .- i Start Finish
Local Time . - 310 13 1S
Barometric Pressure (inches of Mercury) 290 * 24.70
Ambient Température (°F) i LAY &5
Mass Flow (SCFM) ' 4 8 4.d”
Gauge Temperature {°F) . ‘ 141 1385
AP Across Collector ("H,0) - of .08
Diffuse Solar Flux (BJU/HI_‘ Ft2) 43,4 «7.4)
Upper Plate Temperature (°F) e 211
Lower Plate Temperature (°F) {LE

F

Recoxrd every one minute during test.

-

Inle:t ﬁ‘empérature (°F) 1382

Mcan Inlet Temperature (T;p °F) = _\35-3__

SR : . ORIGINAL PAGE IS
Reduce from Strip Chart aftexr Test OF POOR QUALITY]
Mean AT (°F) 572
Mean Wind Speed (MPH) 3
Mean Solar Flux (BTU/Hx-Ft2), I =7}

Mean Mass Flow (SCFM) 7y

Calculate. from Reduced Data

n“=‘- xbéPArr/Qt*A = 0.0423* M(SCFM) * AT (°F) % 1 (BTU/Hr-Ft?) =.4 27 %

[ (4T=2) + T, - Tamld. 1 ='-____L__).)—i

(P~ Tamp) = I = ?.(9
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-TEST RESULTS

Collector Identification__sSEpcO, “"Soloron" Model EF-212, SN-002

Date 4—/! 2/77  vTest Identification Efficiency Test

Cbservers J. Chiou, J. Dysart ) :

Collector Tilt Angle _ 27° Collector Azimuth Angle _0°

Collectoxr Aperture Area_gé._i_z_f_t?‘ Height of Collector (Inlet) gi"
) ] (Outlet) 116"
Mass Flow Rate 4-§  scrm’ :

Inlet T’emperature _[;% + 2 £ __pata Y.D. Number G~ 2~T7~7

Reco-rd at Start and Finish of Test

Start Finish

Local Time - ’ |3-30 | 338

Barometrie Pressure (inches of Mercury) . .z;.[—;? :{Ii
Ambient Temperature (°F) . &1
Mass Flow (SCFM) . ‘ ‘ 4§ 4
Gauge Temperature (°F) 7R3 A2
AP Across Collector ("H,0) Y ]
Diffuse Solar Flux (BTU/Hr-th) 49.1 49.5
Upper Plate Temperature (°F) . ]38 (38
Lower Plate Temperature (°F) f7xd} %4

-Record every one minute. during test.

Inlet Te}nper'ature (°ry fI.%

Mean Inlet Temperature (Tyn °F) = _I___f_?_;
Reduce from.Strip Chart after Test
Mean AT (°F) - 6852

Méan Wind Speed (MPH) . _3
Mean Solar Flux (BTU/Hr:Ft2?), 1 254
Mean Mass Flow (SCFM) a¥

Calculate frc_:_m Reduced Data

I
i

N = RC,AT/Q *A 0.0423% @(SCFM) * AT (°F) % 1 (BTU/Hr-Ft?) =.5/.37
T (aTE2) ¥ T - Tamd t1 o= _o22¢

{Tin - Ta:mb)":- I = __“o.lﬁ' l
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-TEST RESULTS

Collector Identification_ SEPCO, "Soloron" Model EF-212, SN-002

Date 4—/“/7 1 7Test Identification Efficiency Test

: ’
Obserxrvers J. Chiou, J. bysart

Collector Tilt Angle  27° Collector Azimuth Angle p°

Collector Aperture Area25,52 ng_ Height of Collector {(Inlet) gi"
{Outlet) 116"

Mass Flow Rate _ 4‘? - _SCFM _

Inlet Temperature Jlamp t!°  Data I.D. Number 4-!2*77"5

Record at Start and Finish of Test -
. Finish

Start
Local Time _ [d oS a0
Barometric Pressure (inches of Mercury) 29,6 zi‘éz
Ambient Temperature (°F) & -8
Mass Flow (SCFHM) 48 s

E
F

Gauge Temperature {(°F)

AP Across Collector ("H,0) v0 7 )

‘Diffuse Solar Flux (BTU/Hr-Ft2) 26,1 455

Upper Plate Temperature (°F) p‘? p.;z

Lower Plate Temperature ’("F) Lo} f= |

Record every one minute. during test.

Inlet Temperature (°F) ?79

Mean Inlet Temperature (T;p °F} = jz.g_

Reduce from Strip Chart after Test ORIGINAL PAGE 18
. ' _ OF POOR QUALITY

Mean AT (°F)" : S¢S

Mean Wind Speed (MPH) | A S

Mean Solar Flux (BTU/Hr-Ft2), 1 3.}

Mean Mass Flow (SCFM) 4k

Calculate from Reduced Data

it

= MCLAT/Q*A 0.0423% f(SCFM) * AT (°F) # I (BTU/Hr-Ft?) =.87./57 4

[ _(-A:r‘ez) T Topl 1 = "'_’_Z.i[. )

(Tin = Tamp) ¥ 1= "-“5"
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TEST RESULTS

Coliector Identification_ sEpPco, "Soloron" Model EF-212, SN-002

Date 4{12/77 * test 1dentification  Incident Angle Modifier Test

" Obsexrvers J. Chiou, J. Dysart

Collector Tilt Angle  27° Collector Azimuth Angle (°

Collector Aperture Area25.52 ﬂ;%_ Height of Collector (Inlet) 61"
- (outlet) 116"

Mass Flow Rate 48  scrm

Inlet Temperature Tawy +10 Data I.D. Number 4-12-7 7‘1

Record at Start and Finish of Test :

Local Time 14477 Jerz

Barometric Pressure (inches of Mercury) 29 ?3 . -2—21-51
Ambient Temperature (°F) & &
Mass Flow (SCFM) 470 7.1
Gauge Temperature (°F) o | el
AP Across Collector ("H}O) o7 o]

Diffuse Solar Flux (BTU/Hr-Ft?) 45,2 44,3

Upper Plate Temperature (°F) . J=9 Iaz

Lower Plate Temperature (°F) le] de I
Record every one minute during test: K

Inlet Temperature (°F) ?7-0

Mean Inlet Temperature (Tip °F) = 9 /). 9

Reduce from Strip Chart after Test

Mean 4T (°F) 595
Mcan Wind Speed (MPH) 3

Mean Solar Flux (BTU/Hr-Ft2), 1 s20
Mean Mass Flow (SCFM) 47,1

" Calculate from Rediced Data

M = RCLAT/Q *A = 0.0423% R(SCFM) * AT (°F) % I(BTU/He -Ft?) =. 2.4/ 4

= - i = u..fﬁ
[ (AT.Z) + Tin. Tamb] T L

(Ts ) = Tamp) ¥ I= p.olf
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TEST RESULTS

Collector Identification’ SEPCO, "Soloxon" Model EF-212, SN-002

Date_ 4‘/‘4/77 Test Ic‘fentificaéion___ Efficiency Test

Opbservers__ J, Chiou, J. Dysart
Collector Tilt Angle _ 27°  Collector Azimuth Angle _ Q° 3

‘Cellector Aperture Area25.52 ft2 Height of Collector (Inlet) g1" _
(Outlet) 116"

Mass Flow Rate 4§  sceM

Inlet Temperature g, +(°  _ Data I.D. Number 44— [4<T7-}

-Record at Start ‘and Finish of Test ’ .
: . Start . Finish

Local Time - - - ' : 048 0 Ji5®
Baromelric Pressure {inches of Mercury) [2%74 27wt
Ambient Temperature (°F) . %.g’ v 5~
Mass Flow -(SCFM) ' 48 7 _«d} |
Gauge Temperature (°F) | ' ) f0. Po.
AP Across Collector ("H,0) — p—
Diffise Solar Flux (BTU/Hr-Ft?2}" 7325 735
Upper Plate Temperature (°F) . . 174 174

Lower Plate Temperature (°F) ‘ /23 125

Record every one minute during tes__t_.‘

Thlet Temper'ature (°F) &E v o_

Mean Inlet Temperature (Tin °F) = 5)5'\0

Reduce from Strip Chart after Test

ORIGINAL PAGE I8

Mean AT (°F)° 2.35
Mean Wind Speed (MPH) . "_/_,’3 : OF POOR QUALITY

. Mean Solar Flux (BTU/Hr-Ft2), I 250
Mean Mass Flow (SCFM) 4849

Calculate f-,_:cdg)_m*Reduced Data

n = 'rhcpm"/bt*n 0.0423* m(SCKFM) * AT (°F) *+ I (BTU/Hx Ft?) =. 5708 %

[ (AT22) + Ty - Tappd FTI o= _O (25

{(Ti, = Tamp) 5 1= _0.03
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-TEST RESUNTS

Collector Identification__ SEPCO, "Soloron" Model EF-212, SN-002

Date 1174LF/%—7 Test Identification Efficiency Test
' — ] =

F

0b§ervers Jd. Chiouw, J. Dysart

Collector Tilt Angle  27° __ Collector Azimuth Angle _ Q°

Collector Aperture Area2s.52 ft? Height of Collector (Inlet) 1" .
o {Outlet) 1Llg"
Mass Flow Rate 4 9 SCFM _ .

Iinlet Temperature —[—G:mj:, +25 Data I.D. Number 4—|Ud~77-2

Record at Start and Finish of Test

Staxt Finish
Local Time EINY [f:2 2%
Barometric Pressure (inches of, Mercury) - 27 .24 29«4
Ambient Temperature (°F) M &4
Mass Flow (SCFM) ) : . G4LS Y45
Gauge Temperature (°F) /1 (L]
AP Across Collector ("H,0) — -
Diffuse Solar Flux (BTU/HI'th) ] éé.q_ {.
Uppexr Plate Temperature {°F) B / [FL
Lower Plate Temperature (°F) {9 {&f

Record every one minute. during test.

Iniet“ Temperature (°F) (07.3

Mean Inlet Temperature (Tjn °F) = v/ 3

Reduce from Strip Chart after Test

Mean AT (°F) : 749
" Mean Wind Speed (MPH) _
Mean Solar Flux (BTU/Br-Ft?), I EY s

=

Mean Mass Flow (SCFM)

_Calculate from Reduced Data

M = A AT/Qu*R = 0.0423% R(SCFM) * AT (°F) + 1(BTU/Hr-Ft?) = 52,27 4

= - - = = L2t
[ (aTs2) + Tin Tombl T I v ]
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TEST RESULTS

Collector Identification gEPCO, "Soloron" Model :EF-212, SN-002

Date . 4/’4/7.7 Test Identification Efficiency Test

Observers J. Chiou, J. Dysart

Collector Tilt Angle .27° Collector Azimuth Angle (°

Collector Aperture Area25.52__f_t._2__ Height of Collector (Inlet) g1
B : (Outlet) 116"
‘Mass Flow Rate 4? SCFM _ .

inlet Temperature —Eu.l, +50 __ Data I.D. Number 4—-—14-—'}7*3

Record at Start and Finish of Test .
: Start Finish

Local Time ] 60 8%
"Barometric Pressure (inches of Mercury) =937 2P 29
Ambient Temperature (°F) C P2.5 Fo
Mass Flow (SCFM) ' 49 &5 2

Gauge Temperature (°F) 135
AP Across Collector. ("H,0) — —
Diffuse Solar Flux (BTU/Hxr-Ft?) : (7.4 t2d
. >p ]
({6

Upper Plate Temperature (°F)~
Lower Plate Temperature (°F)

Record every one minute. during test.

Inlet Temperature (°F) |30.¢

Mean Inlet Temperature (Tj, °F) = |}30.0

ORIGINAL, PAGE IS
Reduce from Strip Chart after Test OF POOR QUALITY
Mean AT (°F)". . ) S‘Z.Gf—r
Mean Wind Speed (MPH) -]
Mean Solar Flux (BTU/Hr-Ft2)y, 1 3§/
Mean Mass Flow (SCFM) 49.1

Calculate from Reduced Data

N = RC_AT/Q *A = 0.0423% f(SCFM) * AT (°F) & 1(BTU/Hr-Ft?) = 4287,
r o 26§ ’ “ -

T 4T22) + 1, - Taupd + 1=

Ty, - Tamp) ST = _0.065
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TEST RESULTS

Collector Identification__ gEPCO, "Soloron' Model EF~212, SN~002

Date ‘HAF¢/$7 Test Identification_ _ Efficiency Test

Observers J. Chiou, J. Dysart - ‘ *

Collector Tilt Angle  27° __ Collector Azimuth Angle _ (Q°
Collector Apertura Area_zs,s.'é ft2 Height of Colléctor (Inlet) gi"

. : — (Outlet) 116"
Mass Flow Rate 4{? SCFM :

Inlet Temperature Jamp, +/9%  Data I.D. Number +1%-77-4

Record at Start and Finish-of Test :
- . Start Finish

Local Time . 2@ 5 f2:87®
Barometric Pressure (inches of Mercury) 294 2 9.4
Ambient Temperature (°F) __BYS . AN
Mass Flow (SCFM) | ' s s
Gauge Temperature (°F) 191 (91
4P Across Collector ("H,0) . —
Diffuse Solar Flux (BTU/Hr‘FtZ} T 735 235
Upper Plate Temperature (°F) - ) 224 z 2.
Lowery Plate Temperature (°F) 2ol 2. 2o0].2

Record every one minute. duxring test.

Inlet .Temperature {(°F) r7f"}>__,__ -

————

Mean Inlet Temperature (T;n °F) = .1'_7 71&_

Reduce from Strip Chart aftex Test

4

«Mean:AT. (°F)"

Mean Wind Speed (MPH)

Mean Solar Flux (BTU/Hr-Ft2), I
Mean Mass Flow (SCFM)

|
I~

ik

Calculate from Reduced Data

N = RC,AT/Qu*A = 0.0423*% h(SCFM) * AT (°F) # 1(8TU/Hr-Ft?) = 3o 4
[ (a7:2) + T, - Tup) #1 o= _ o 37
(T;, - Tamp) T I = __0.3¢3
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-TEST RESULTS

Collector Identlfﬁcatlon - SEPCO,_ "Soloron" Model EF-~-212, SN-002

Date 4'/4/77- Test Ideptification_ Efficiency Test )
Obse€rvers_ J. cChiou, J. Dysart : )
Collector Tilt Angle _ 27° __ Collector Azimuth Angle _Q°

Collector Apexrture Area?2s. 52 ft2 Height of Collector (Inlet) 1"
(Outlet) _l1e”

Mass Flow Rate 4;8) SCFM _

Inlet Temperature [aw -+!°Y  Data I.D. Number <£—-14-77-5

Record at Start and Finish of Test .
. Start Finish

Local Time ] - [255% {30
Barometrxic Pressure (inches of Mercury) : 29.42 29,42
Ambient Temperature (°F) , LY FELXT
Mass Flow (SCFM) 7.6 “ShG
Gauge Temperature (°F) {90 (3o
AP Across Collector ("H,0) - —
Diffuse Solar Flux (BTU/Hr-Fit?) 3.5 73.5
Upper Plate Temperature (SF) 2 23,4 =23,y
Lower Plate Temperature (°F) " 20f.2 3 f 2.
Record every one minute during test. ‘
Inlet Temperature {(°F) {9127
Mean Inlet Temperature {(T;n °F} = _/}QWSL
Reduce from Strip Chart after Test
E = ORIGINAL PAGE B
OF ‘POOR QUALITY]

Mean AT (°F)°

Mean Wind Speed (MPH) .
Mean Solar Flux (BTU/Br- Fit? }. T 24D,
Mean Mass Flow (SCFM)

\“)Cr
M
G~

:

Calculate from Reduced Data

M = RCLAT/Q *A = 0.0423* M(SCFM) * AT (°F) + 1 (BTU/Hr-Ft?) =..23 6 %

[ (4T22) + 7, = Typpl 1 = .27k
'(Tin_-Ta_mb) I = o.3¢L
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TEST RESULTS

Collector Identification__ SEPCO, "Scloron” Model EF-212, SN-002 _

‘

Date 4‘/“‘/77 Test Identification _ Efficiency Test

Observers J. Chiou, J. Dysart

Collector Tilt Angle 27° __Collector Azimuth Angle @°

Collector Aperture Area25.52 fL?__ Height of Collector (Inlet) g1"
- {Outlet) 116"

Mass Flow Rate 48 scem_

Inlet Temperature Tc_m,;, + 50 __Data I.D. Number 4-"*'(-[- “-77"6

Record at Start and Finish of Test : .
. Start Finish

Local Time- J33v 0 g3:3yT
Barometric Pressure (inches of Mercury) 29.43 23,43
Ambient Temperature (°F) 2Ly FN
Mass Flow (SCFM) ’ :
Gauge Temperature (°F) JL | Ty
4P Across Collector ("Hzo) —_— —
piffuse Solar Flux (BTU/Hr-Ft?) oLy $ ¢/
Uppex Plate Temperature (°F) . 30| 179
Lower Plate Temperature (°F) {65 { 65

Record every one minute during test.

Inlet Temperature (°F) (34 7]

Mean TInlet Temperature (Tin °F) = 3¢,

Reduce {rom Strip Chart after Test

Mean AT (PF) - 53,0
Mean Wind Speed (MPH) >
Mean Solar Flux (BTU/Hr-Ft2), 1 2083

E

Mean Massz Flow (SCFM)

Calcul_“ate from Reduced Data

i

0.0423% M(SCFM) * AT (°F) # 1 (BTU/Hr-Ft?) =.4&[O 4

= 01,}’([ ’

[ (AT>2) + Tin -~ Tompd TI = T E

(T ~ Tamp) * 1 = __0.78%

7 = RCLAT/Q *A
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-TEST RESULTS °

Collector Identification__ SEpPcQ, "SolOron" Model EF~212, SN-002 _

Date 4A‘#/77 Test Identification___ Efficiency Test
o T l N

Chbservers Jd. Chiou, J. Dvsart _ . ; i —_—

Collector Tilt Angle 27° _ Collector Azimuth Angle p°

_Collector Aperture Area25.52 fi2 Height of Collector (Inlet) 61"
' (Outlet)_ 116"

Mass Flow Rate 48  scm_

Inlet Tempe:t}ature Emb +25 Data I.D. Number 4_{4_'—77_7

Record at Start and Finish of Test . .
. Start Finish

Local Time [3:4T [4ied
Barometric Pressure (inches of Mercury)’ ~4,U2 2T, G2
Ambient Temperature (°F) 2.x g2N
Mass Flow (SCFM) ‘ ' 47,28 «2.78
Gauge Temperature (°F) 115 145
AP Across Collector ("H,0) — : —
Diffuse Solar Flux (BTU/Hr"FtZ} 7.\ 73 5
Upper Plate Temperature (°F) : JPL /&6
Lower Plate Temperature (°F) 14 Iy

Record every one minute. during test.

Inlet Temperature (°F) HHLG

Mean Tnlet 'I'émperature (Pip °F) = __lh”\L___

ORIGINAL PAGE I8

Reducga___f‘rom Strip Chart after Test
OF POOR QUALITY,

Mean AT (°F) . 53.8
Mean Wind Speed (MPH) 2
Mean Solar Flux (BTU/Hr'Ft?), I T5Y
Mean Mass Flow (SCFM) 47.78

Calculate from Reduced Data

!

M = RCoAT/Q¢ *A 0.0423% M(SCFM) * AT (°F) & I (BTU/Hr-Ft2) =. 4765 4
[ (AT22) + Ti_n - Tamb] T o= L.).L_L_

(Tin_Tan}b)‘-;' I=___ O'D-S

RA
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TEST RESULTS

Collector Identification_ SEPCO, "Soloron" Model EF-212, SN-002 _

Date ‘(-/]Q /77 Test Identification Efficiency Test

4

Observers J. Chiou, J. Dysart

Collector Tilt Angle 27° _ Collector Azimuth Anglée _ p°

Collectox Aperture Area25,52 ft? Height of Collector (Inlet) 61"
== (Outlet) 116"
Mass Flow Rate 4(9 SCFM ’ .

Inlet Temperature _ [p,e +/°  Data I.D. Number 4 4-7j-¢

Record at Start and Finish -of Test -
. Start Finish

Local Time (4125 (430
Barometric Pressure {inches of Mercury) 29.36 27,36
Ambient Temperature (°F) _21x g3
Mass Flow {SCFM)} _s0. 0 _so. |
Gauge Temperature (°F) 9P gg
AP Across Collector ("H,0) — —
Diffuse Solar Flux (BTU/Hr-Ft2) 735 235
Upper Plate Temperature (°F) . l6 L6
Lower Plate Temperature (°F) 124 12¢€
Record every one minute. during test.-
Inlet Temperature (°F) ffz- B
Mean Inlet Temperature (Tijn °F) = Eg 2
Reduce from Strip Chart after Test
e = INAL PAGE I3

. = ORIG- ALIM
Mean AT (°F) 3.7 OF POOR QU
Mean Wind Speed (MPH) -
Mean Solar Flux {(BTU/Br-Ft2), 1 231
Mean Mass Flow (SCFM) Sv.{

Calculate_ from Reduced Data

7= RC,AT/Qu*A = 0.0423* H(SCFM) * AT (°F) # I(BTU/mr-Ft?) = 49,28,
= - . < = J.0 6 -
[ (4T32) + T, - Tym) 1 = _0:l62

(T, = Tamp) ¥ I = _0 o4h

b5
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TEST RESULTS

Collector Identification EPCO, "Soloron" Model EF-212, SN-002

_..SEE

Date, 4%4/'77 Test Identificationmiﬂng ConsTant™ T&J—E

Observers J. Chiou, J. Dysart

Collector Tilt Angle 25° Collector Azimuth Angle g°

Collector Aperture Area25.52 ft2 Height of Collector (Inlet) g1."
{Outlet) 116"
Mass Flow Rate 4§ SCFM

Inlet Temperature -Etu\L +10 Data I.D. Number 414717~ 9

Record at Start and Finish of Test

Local Time 4333 14w u
Barometric Pressure (inches of Mercury) 2954 9,36
Ambient Temperature (°F) ?'] 27
Mass Flow (SCFM) 5P S
Gauge Temperature (°F) 13 17
AP Across Collector ("H,O0) ’ o 07 o]
Diffuse Solar Flux (BTU/Hr-Ft2) [ s
Upper Plate Temperature (°F) , 1 6% \ot
Lower Plate Temperature (°F) L Ix oo

Recoxrd every one minute during test.

Inlet Temperature {°F) 9(?.?-_ 7?7/

Mean Inlet Temperature (Tj, °F) = ”f Z-

Reduce from Strip Chart after_ Test

stort  Einidy

Mean 4T ' (°F) © ! .21

Mean Wind Speed (MPH) 3 3

Mean Solar Flux {(BTU/Hr‘ Ft<) 230 -

Mean Mass Flow (SCFM) - 455 _ans

Calculate from Reduced Data

7 = HC,AT/Q *A = 0.0423% R(SCFM) * AT (°F) 3 Q(BTU/Hr"Ft%) = e
[. (AT+2) + Tin - Tamb] T Q= T
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TEST RESULTS

Collectox Identification_ SEPCO, "Soloron" Model EF-212, SN-002

F
pate €/ K [771  Test ITdentification Incident Angle Modifier Test

Observers J. Chiou, J. Dysart

Collectox Tilt Angle 27° Collector Azimuth Angle (°
Collectox Aperture Area25.52 f_Lz_ Height of Collector (Inlet) gi"
- {Outlet) 116"
Mass Flow Rate 4L9 SCFM :
Inlet Temperature _ [amp *1®  Data I.D. Number 4 —{4-77-10
Record at Start and Finish of Test :
. Start Finish
Local Time 1% 1Y EC
Barometric Pressure (inches of Mercury) >5.3% 24,33
Ambient Temperature (°F) N.T 2L.x
Mass Flow {SCFM) ) : +& &p
Gauge Temperature (°F) 2P Bl
AP Rcross Collector ("H,0) — —
Diffuse Solar Flux (BTU/Hr-Ft2l) €3, Tl
Upper Plate Temperature (°F) . /57 Pig 4
Lower Plate Temperature (°F) - - | =2 o/ >o
Record every one minute. during test.
Inlet Temperature (°F) jﬁz .
Mean Inlet Temperature (T3, °F) = [&. >
Reduce from Strip Chart after Test ORIGINAL, PAGE IB
OF POOR QUALITY;
Mean AT (°F) 43,85 X Q
Mean Wind Speed (MPH) -

Mean Solar Flux (BTU/Hr-Ft?), 1
Mean Mass Flow (SCFM)

b

Calculate from Reduced Data

T = RC,AT/Q¢*A = 0.0423*% m(SCFM) * AT (°F) + I(BTU/Hr-Ft?) =. 474§ 4
[ (4T%2) + 2, - Tyl 3T =_0,07]
I-= ‘U. 06‘(/

(Ts ~ Tamp) ¥ .
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' TEST RESULTS

Collector Identification_ ggEPCO, "Soloron" Model EF-212, SN-002

Date ‘#/ﬁ#/77 Test ;dentification;__Incidgng Angle Modifier Test

Observers J. Chiou, J. Dysart

Cellector Tilt Angle  27° Collector Azimuth Angle g°

-~

Collectox Aperture Area25.52 ft2 Helght of Collector (Inlet) 1" _
(Outlet) 116"

Mass Flow Rate Kiy’ SCFM __

Inlet Temperature Wzﬁb R A% __Data I.D. Number ‘;_lqﬁjr7‘,‘

Record at Starxt and Finish cf Test . :
R - Start Finish

Local Time [ & & ] $:20
Barometric Pressure (inches of Mercury) 29,38 29.35
Ambient Temperature (°F) &b

Mass Flow (SCFM)

&
' 408
Gauge Temperature {°F) 19 77
46,4
jST
L7

AP Across Collector (“H 0)
Diffuse Solar Flux (BLU/Hr Ft2)
Upper Plate Temperature (°F)
Lower Plate Temperature (°F)

Record every one minute. during test..

Inlet Temperature (°F): G2¥

Mean Inlet Temperature (T;, °F) = 772.8

.
=t P B 'R

14 t -

Reduce frem Strip Chart after Test

7. &

w

Mean AT (°F)
Mean Wind Speed {MPH) )
Mean Solar Flux (BTU/Hr-Ft2),6 1  I17e
Mean Mass Flow (SCFM) '

i

:

Calculate from Reduced Data

7 = MC AT/Q,*A = 0.0423% M(SCFM) * AT (°F) # I(BTU/Hr-Ft2) = 457z 4

[ (aTz2) + 2, - Tymd +1I= 2.(8]
(T5p = Tamp) = I= 0067

68


http:Area25.52

TEST RESULTS

Collector Identification__ SEPCO, "Soloron" Model EF-~212, SN-002 _

Date_ 4/’4/77 Test Identification Incident Angle Modifier Test

Cbservers___J. Chiou,’J. Dysart

Coliectox Tilt Angle 27° __ Collector Azimuth Angle _ Q°

~

Collecltor Aperture Area 25.52@;?_ Height of Collector (Inlét) 61"
— (Outlet) 116"

Mass Flow Rate 4y  scrm
Inlet Temperature Jaws + [0 __ Dbata I.D. Number 4-14¢~-77-12

Record at Start and Finish of Test ) .
. Start Finish

Local Time Ry /S8
Barometric Pressure (inches of Mercury) 9-;.33 29,33
Ambient Temperature (°F) '3 Piy
Mass Flow (SCFM) - . ’ St 475
Gauge Temperature (°F) . 1P P
AP Across Collector ("H,0) -— —
pDiffuse Solar Flux (BTU/Hx-Ft?) - 404 a46.4
Upper Plate Temperature {(°F) . 143 1£0
Lowex Plate Temperature (°F) 113 1=

Record every one minute during test.

Inlet Temperature (°F) ?t? L

Mean Inlet Temperature {Tjn °F) = _'_Z‘J}.z—:_

Reduce. from Strip Chart after Test

B .,"‘f \ .
Mean AT (°F) __}__‘7_._9__
Mean Wind Speed (MPH) o3
Mean Solar Flux (BTU/Hr-Ft?) , I [0S
Mean Mass Flow (SCFM) L9

Calculate from Reduced Data

M = RCLAT/Q *A = 0.0423% M(SCFM) * AT (°F) & I(BTU/Hr-Ft?) =.43 &

+ - = = 138,
[ (AT22) + T, - Pgppl * 1 0.188,

(Tin_TaIﬂb) T I= 0.033
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TEST RESULTS

Collector Identification  SEPCO, "Soloron" Model EF-212, SN-002

pate  4/?5/77  mest Identification__Incident Angle Modifier Test

. Observers J-._Chiouy J-. Dysart’

Collector Tilt Angle 27° __ Collector Azimuth Angle 0°

Collector Aperture Area25.52 ft? Height of Collector (Inlet) g1"
) {Outlet) 116"

Mass Flow Rate 4¥  gcFrM

Inlet Temperature _Tanj Data I.D. Number 4-15-77-1

Record at Start and Finish of Test

. . . Start Finish
Local Time , ALY 075
Barometric Pressure (inches of Mercury) . a9 ad 5% ol
Ambient Temperature (°F) ] _ & FAA
Mass Flow (SCFM) ’ '4—2.5’ 47,5
Gauge Temperature (°F) ] T 67
AP Bcxyoss Collector ("H;O0) — —
Diffuse Solar Flux (BTU/Hr-Ft2) 432 5 43 .5
Upper Plate Temperature (°F) . 167 I3
Lower Plate Temperature (°F) . 90 37
Record every one minute. during test. °
Inlet Temperature (°F) éé

t .éé

Mean Inlet Temperature (Tijn °F) = >
Reduce from Strip Chart after Test
Mean AT (OF‘) R 2997 ORIGINAIJ PAGEE
Mean Wind Speed (MPH) 3 OF POOR QUALITY]
Mean So6lar Flux {(BTU/Hr-Ft2) , I 283
Mean Mass Flow (SCFM) 45 t

Calculat__e from Reduced Data

r

0.0423* M(SCFM) * 4T (°F) = I(BTU/Hr-Ft?) =. 47,2

i

7 = fC,AT/Q *A

!

[ (4732) + 1, ~ Typ) 1= _0.226

{T_in - Ta.mb} ':" I = O




TEST RESULTS

Collector Identification__ sgpco, "Soloron" Model EF-212, SN-002

, . )
Date 4—//5/77 Test Identification_ Incident Angle Modifier Test

Cbservers_ J, chiou, J. Dysart

Collector 7ilt Angle  27° __ Collector Azimuth Angle _ 0°
Collector Aperture Area2s5.52 ftZ2 Height of Collector (Inlet) 61"
{Outlet) 116"

Mass Flow Rate 4-8 SCFM __

Inlet Temperature Tan, + 10 ___DPata I.D. Number 4 —15~77-2

Record at 3tzxt and Finish of Test

. Start Finish
Local Time 08118 6f . >0
Barometric Pressure (inches of Mercury) 29. 4% 29 &4
Ambient Temperature (°F) 70 _10o
Mass Flow (SCFM) o 471
Gauge Temperature (°F) bl 1

AP Across Collector ("H5O0) —
Diffuse Selar Flux (BTU/Hr-Ft2) 477 47
Upper Plate Temperature {(°F) -
Lower Plate Temperature (°F) .

i

Record every one minute during test.

Inlet Temperature (°F) ?l.l— L

Mean Inlet Temperature (Tj, °F) = “8'/-?—__
Brgﬂ(ii_y_cif_{g_r_n__f‘:__t_._rip Chart after Test

Mean AT (°F) 37.5

Mean Wind Spced (MPH) 4
Mean Solar Flux (BTU/Hr'th) , I . 163.2
Mean Mass Flow (SCFM) 4T

‘Calculate from Reduced Data

M = MCLAT/Q *A = 0.0423% f(SCFM) * AT (°F) % 1(BTU/HL Ft?) = - 4& 5 4

N — -— = .[
[ (AT#2) + T, - Tamp] = I _ o7

(T, — Tamp) * 1= _o0.06&

A
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TEST RESULTS

Coilector Identification  SEPCO, "Soloron" Model EF-~212, SN-002

£ e ! ) . . .
Date &L/[)/7q7 Test Identification_ 'Incident Angle Modifier Test

Chservers  J, Chigqu, J. Dysart

Coilector Tilt Angle _ 27° _____ Collector Azimuth Angle 0°

-

Colleclor Aperture Areais__:j_z_;_ftz_ Height of Collector (Inlet) 61"
: (Outlet) 116"

Mass Flow Rate 48  scem

Inlet Temperature  Jamb t1® Data I.D. Number 4 —15-77-3

Record at Start and Finish of Test :
T - . Start Finish

Local Time oS+ 4¥ o8 . &°
Barometlric Pressure (inches of Mercury) 29.¢4- 2. &4
Ambient Temperature (°F) AN 75
Mass Flow (SCFM) 468 4
Gauge Temperature (°F) r3 3

AP Across Collector ("H,0) — —
piffuse Solar Flux (B’I‘U/Hr-th) .7 .7
Upper Plate Temperature {°F) 4 4%
Lower Plate Temperature (°F) o |
Recoxrd every one minute during test. *

Inlet Temperature -(°F) E’Z s

Mean Inlet Temperature (Ti, °F) = _ g2.5

Reduce from Strip Chart after Test

T e AL RRAR ARAEE S2ar SRR ORIGINAL PAGE 15
Mean AT (°F) S0.01 OF POOR QUALITY
Mean Wind Speed (MPH)' 3

Mean Solar Flux (BTU/Hr-Ft?), 1  93.C

Mean Mass Flow (SCFM) 6.9

gg_}_c_glgi:“e from Reduced Data

i

n =.\r'nCpAT/Q't*A 0.0423% f(SCFM) * AT (°F) * I(BTU/Hr-Ft2) =.5/.35
[ (4T#2) + 7, - Tump] 1= _0.168

(Tin - Tomb) + I‘-’—‘ 0.0 38
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TEST RESULTS

Collector Identification SEPCO, "Soloron" Model EF-212, SN-002

Data_ﬁ“-/’y/?j Test Identification | pe;denT J‘n‘i’; TasT
— T

Observers _J. ¢hiou, J. Dysart

Ceoliector Tilt Angle A25° ___ Collector Azimuth Angle (°

Collector Aperture Area3?s5.52 i’t—f_ Height of Collectoer '(Inlet) 61"
{Outlet) 116"
Mass Flow Rate 48 S<EM

Inlet Temparature _ Taw, +t IS  Data T.D. Number 4-15-77-4

b—

Record at Start and Finish of Test

Start Finish

Local Time p7:15 07 :20
Barometric Pressure (inches of Mercury > 9. 44 ~9 44
Ambient Temperature (°F) - 7’£
Mass Flow (SCFM) : 70 46.6
Gauge Temperature (°F) I IA &
AP Fcross Callector ("HH0)° - -
Diffuse Solar Flux (BTU/Hr:Ft2) 55,7 587
Upper Plate Temperature (°F) X /153 /5T
/13

Lower Plate Temperature (°F) 112

Record every one minute during test.

Inlet Temperature (°F) 86 ___S_)__L____

Mean Inlet Temperature (Tij, °F) = ?é____

Reduce )fr@m Strip Chart after Test g%IgggiLéﬁggrle
Mean AT (°F) 592

Mean Wind. Speed (MPH) S

Mean Solar Flux (BTU/Hr-FtZ) 223.7

Mean ‘Mass Flow (SCFM) 46,48

Calculate from Reduced Data
N = RC_AT/Q.*A = 0.0423% H(SCFM) * AT (°F) % Q(BTU/Er-Ft?) =. &) >f f/},

y ¥ T, - T,.] *a= o9

- Tomp) = Q = g.053
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TEST RESULIS

Collector Identification__SgpCO, "Soloron" Model EF-212, SN-002

Date 4// S‘:/77 Test Identification ' Efficiency Test

&4

hsexrvers _ J, Chiou, J. Dysart . -
Collzctor Tilt Angle  27° _ Collectoxr Azimuth Angle _9°
Collector Aperture Area5.52 _fi:z__ Hc;ight of. Collectox {(Inlet) 61"

. (Outlet) 116"
Mass Flow Rate } 20 SCFM -
Inlet Temperature- lamp T1O __ Data I.D. Numbexr 4-15-77-5
Record at Stzrt and Finish of Test -

. , Start Finish

Local Time ' o4 0]:s3
Barometric Pressure (inches of.Mercury) 2744 2%«
Ambient Temperature (°F) 73 7 z
Mass Flow {SCFM) 1203 12u, 3
Gauge Temperature (°F) » T &7
AP Across Collector ("H,0) - —
Diffuse Solar Flux {(BTU/Hr Ft?) 573 gz.?
Upper Plate Temperature (°F) 35 3
ILower Plate Temperature (°F) o A

Record-every.one minute during test.-

.. Inlet Temperature (°F) iv,[

Mean' Tnlet Temperature (T °F) = 2.1
il :!L’.cmi A s

T
F 4 *
LI P S Gt

Reduce from Strip Chart after Test

. Mean AT (°F)° 3P4
Mean Wind Speed (MPH) : -
Mean Solar Flux (BTU/Hr-¥t2), I 252
Mean Mass Flow ({SCFM) 12e.3

Calculate f.rom Reduced Data

M = MC_AT/Q*A = 0.0423% M(SCFM) * AT (°F) I (BTU/Br-Ft2) =- J& 0 4
' 2 ! - A = [20 '
[ {A_T.z) +oT Toamb] * 1 2. 12

(Tin = Toamb? = I = ___.--‘__ A
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TEST RESULTS

Collector Ydentification__gEpPCO, "Soloron" Model EF-212, SN-002

Date 4—/’ 5“/7 mi___Test Identification  Efficiency Test

TR svirs Y, Chiow, J. Dysart

Collcctor Tilt Angle  27° __ Collector Azimuth Angle _ 0°®

Collector Aperture Area25.52 fLZ Neight of Collector (Inlet) 1"
[Outlet) 116"
Mass Flow Rate {2+ SCFM

Inte* Tempeyature . _{_cl‘ufl, +2 3 __ bata I.D. Number 4"1 5'“-7_7’“4‘

Record at Start and Finish of Test

Start Finish

Local Time . _ [ Jo.t7
Barometric Pressure {(inches of Mercury) p2714] 29.644
Ambient Temperature (°F) —29% _.:L?__
Mass Flow (SCFM) - ' L19.% 113.8
Gaugs Temperature (°F) , ol 1 &84
A¥ Across Collector ("H,0) —_ —
Diffuse Solar Flux (BJU/dr Ft2} &9 Far
Upper Plate Temperature (°F) /50 /51
Lower Plate Temperature (°F) ] = fz2. 0
Record evexry one minute during test.
Inlet Temperature (°F) DER

~ Mean Inlet Temperxature (Tin °F) = _;03. -

) PAGE
- ORIGIEY Ty

Reduce from Strip Chart after Test QF POOR

" Mean AT {°F)° ,_35)-8_.
Mean Wind Speed (MPH) =
Mean Solar Flux (BTU/Hr-Ft?), I =457
Mean Mass Flow (SCFM) 1198

Calcu] ate from Reduced Data

0.0423% M(SCFM) * AT (°F) % I (BTU/Hr-Ft?) =.73.7.

i

M s RC AT/Q *A
I (AT22) + T, - Tompl F1o= _2.043
= G.n?_

cl.
=

ATy = Tamp) -
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" TEST RESULES

Collector Tdentification_ SEPCQ, "Soloron” Model EF-212, SN-002

/ /
Datea +/7577] _Test Identificatien_ Efficiency Test

Chcarvars J. Chiou, J. Dysart

Collector Tilt Angle _ 27° __ Collector Azimuth Angle _ p°

Cellector Aperture Arqu&§g¢§3_ﬁeight of Collector (Inlet) 1"
{Outlet) 116"

Mass Flow Rate J2o  sCEM :

Inilet Temperature __E_@_h_—fi__ _ Data I.D. Number 4—i5~77~ 77

Recoré& s start and Finish of Test

Start Finish
Local Time = 10-4%5
Barometric Pressure (inches of Mercury) 29,40 2% 4o
Ambient Temperature (°F) 21. 2/
Mass Flow (SCFM) ' 121,48 131 .8
Gauge Temperature (°F) [28. ]22.
AP Across Collector ("H,0) - —
Diftuse Solar Flux (BTU/Hx-Ft?) 9.9 5.5
Upper Plate Temperature (°F) . 173 173,
Lower Plate Temperature (°F) 72N ted

Record every one minute during test.

Inlgt Temperature (°F) ]‘LZ.C

Mean Tntet Temperature (T35 °F) = 127 é___
Yoy, 'Af
A, t

FAdN
vif s
Ty

Reduce from Strip Chart after Test

Mean AT (°F) o 13606
Mean Wind Speed (MPH} ' =

Mean Solar Flux (BTU/Hr-Ft2), 1 = 277.5
Mean Mass Flow (SCFM) - L1zl E

Calculate from Reduced Data

M = RC_AT/Q *A = 0.0423% fm(SCFM) * AT (°F) % I (BTU/Hr-Ft?) =.66,97

- - = = L 233
[_ (4T:2) + T, - Tappl FI = _ ¢

(Tin = Tamb) = I = Q:Léél_

76
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TEST RESULTS

Collector Identification  SEPCO, "SolOron" Model EF-212, SN-002

pate 4-//5'/77 Test Identification __ Efficiency Test

Ur2es s, Chiou, J. Dysart )

Colisctor Tilt Angle 27° _ Collector Azimuth Angle _ 0°

Colliector Aperture Area2s5.52 ft2__ Height of Collector '(inle.t) 61"
{Cutlet) 116"

Mass Flow Rate [20 SCFM

irset Temperature  lamp T1°9  Data I.D. Number 4~15~77-8

Record at Start and Finish of Test

Start Finish

Local Time 1117 {f 2
Barometric Pressure (inches of Mercury) 29.¢0 2F.60
Ambient Temperature (°F) ad Fuds
Mass Flow {(SCEFM) ’ |20, 2 f3*. 2
Gauge Temperature (°F) DAl 125w
AP Across Collector ("H_?O) L —
Diffuse Solar Flux (BTU/Hr- Ft<) oo Lo s
-Upper Plate Temperature (°F) - 24 | 20|

Lower Plate -‘Temperature (°F) 125 A

Record every one minute during test.

Inlet Temperature (°F) JPD A

Mea_n.In]et Temperature (Tjp °F) = J_@_L_”_S:

Reduce from-Strip Chart after Test

ORIGINAL PAGE B
Mean AT (°F) 23,5 ALITYl
Mean Wind Speed (MPH)" 2 OF POOR. QU )
Mecan Solar Flux (BTU/H:'FtZ), I 23t -
Mean Mass Flow (SCFM) P02

Calculate from Reduced Data

0.0423% M{SCFM) * AT {°F) * I(BTU/Hr'Ft2)==-Z¥J;I3 2

il

M = HCAT/Q *A
[ (AT£2) + T, - Tom) ¥ 1= 0 .37/

- hd = 33
{Tin Tamb) = I a— 2_‘_.._ ~J___.

-

77



-PTEST RESULTS

Collector Identification_ SEPcO, "Soloron" Model EF-212, SN-002

Date ‘E[’577-} Test Identification _ Efficiency Test

-~

ser &YS___ . Chiow, J. Dysart

Collecctor Tilt angle  27°  Collector Azimuth Angle _ g°

Coilector Aperture Arca5.52 ft2 Height of Collector (Inlet) 1"
' (Outlet) 116"

Mass Flow Rate B SCFM _

iniet Temperature Jasy, T/°% ° Data I.D. Number 4 -/5~77-9

Record at Start and Finish of Test .
. : Start Finish

Local Time |24 3
Barometric Pressure {inches of Mercury) 27,3 29,3%
Ambient Temperature (°F) g@ &Y
Mass Flow (SCFM) ’ |05 [>o. N
Gauge Tewperature (°F) ‘ 1 Xl ]

AP Across Collector ("HZO) — —
piffuse Solar Flux (B7TU/Hr:Ft2) §7.% £1.9
Upper Plate Temperature (°F) y >.0]. =0/ .
Lower Plate Temperature (°F) 194 . 1 3¢ .

'Record every one minute during test.

Inlet Temperature (°F) ]5:.].4

Mean InJet Temperature (Tin °F) = _Iﬂ_-fi_

Reduce from Strip Chart after Test

Mean AT (°F) ' ' 2__;7_3_.
Hean Wind Speed (MPH) < . _
Mean Solar Fluk (BTU/HI'th), I 2934
Mean Mass Flow (SCFM) L LEe s

Calculate from Reduced Data

it

n'z-ﬁcbgw/q;*n 0.0423* @m(SCFM) * AT (°F) % I (BTU/Hr-Ft?) =.42.97 o

[ (4T22) + - zr = 0 27%
{4T+2) Tin = Tambl 1=
(Tin - Tamb) 7 I = _o 33 %

m
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TEST RESUINTS

Collecior 'I'c'ient:ifjt:ai,ion _SEPCO, "Soloron" Model EF~212, SN-002

Fy
Date = ’5/ / 7 _ Test Identification Efficiency Test

lol.t otn~r Tilt Angle 21° _ Collector Azimuth Angle @°

P —_—

Zollector Apezture Area?5.52 ft2 Height of Collectox (Inlet) 61"
{Cutlet) 116"

Hevs Flow Rale |20 scrm
Troe b e iy s ot E":L.-_—*. }__‘_’___* Dala I.D. Numbexr 4*13—77"‘f_‘;‘
Fezord ot Llest cmd Finish of Test .
Start Finish

Local Time |2 42 1217
Barometric Pressure (inches of Mercury) 29.32 $29.37)
Ambient Temperature (°F) : %f . sy
Macs Flow (SCFM) ’ (2 0.2 12} 2
Sange Temperature {°F) ' . 132 132
AP Acions Corlector (“E,0) L —
i2ri3iuse Solar Fiux (BJU/ﬂr Ft2) 9.1 55
Upper Plate Temperature (°F) . 125 746
Lower Plate Temperature (°F) | 2} L 29

. . B

Record cvery one minute durxing test.

Inlet Temperature (}’F) 13e.2

“Mean Tnlet Temperature (Tipn °F) = 300

ORIGINATL PAGE IS
Reduce i-om Strip Chart after Test OF POOR QUALITY
Mean AT {(°F) WA
Yean Wind Speed (MPH) o
‘Mcan Solar Flux {(BTU/Hr-Ft?), T 2867
Moan Masw Flow {SCFM) 12 .2

Calcul ale _I’]‘Um T_‘ir}r]uceq_ Data

]

T RMCGAT/OL YA = 0.0423* R(SCIM) * 4T (°F) 3 1 (BTU/Hr-Ft?) 2__43\?5*%

L (aT22) + T, =~ Tympl 1 = _ 0229
Ty = T 1= _0[57)

79
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TEST RESULTS

Corllectow Tdentification  SEPCO,

e /75777 test Identificalion

. Ilsouy Jd. Dysart . L
ol B Ler LT wale 27°

. ——

M"Soloxron'_

Model EF~-212, SN-0Q02

Efficiency Test .-

_ Collector Azimuth Angle Q°

(Outlet) 116"

Faze Flow Rols 12;0 __SCFM _
B St Fuare —[;mc “+ 2 5 _ Data I1.D. Number 4—*!5’*77*!_
‘tuwia n.og-art and Finish of Test
Start Finish

Local Time
- Baromeiric Pressure (inches of Mercury)
Ambient Temperature {°F)

Mass Flow {(S7TVM)

Caunae DToapsracure (UF)

T AL oS3 Uallector {("HLO)

Litfvse So.narn Filux {BPU/Hr th)

Upper Plate Temperature (°F)

Lower Plate Temperature (°F)

Record every ‘one minute. during test.

120.9 | 2o ]
N P!
_6f.7 6/.2

[63 =

e f17

InletJTemperature (°F) JJE;E o

- Mean }110% Trwpnrature (Tiy °F) = 110. 3

L 17, ol M R
LT R Y

vefues Coom Sxxip Chart after Test
Mean AT {°F) el
.fE""VI Windg Speed | {MPH) __ﬁ__
“ein Solsr Flux- (BTU/Hr Ft2), I >75
edan Masz: Flow {SCFM) : 2o

rom Reduvced Data

oo Ar/7) 0.0423* mM(SCIFM) * AT (°F)
r_.-_: f',m_w.p’\ + T.'u_;l - Ta!nb] Ty = e __| éj
(Tin © Tap) FI 5w

an

- I(BTU/HI'FtZ) = f7%;€;_%
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TEST RESULTS

Tullieclor Tdentification_ _ggpcQ, "Soloron" Model EF-212, SN-002

tate i{/fﬂzzm'rest Identification_ Efficiency Test

Chiow, J. Dysart _ .

ik Tilt Angle  27° 0 Collector Azimuth Angle  (°

wolleclior Aperture Area_zé,_g_g_j_ftz_ Height of Collector (Inlet) g1"
(Cutlet) 1lle™

"A3s Flow Rate |20 sScFM

Lrtot Tomperatuve | 4, tI1® Data I.D. Number L5771

“eowrd ab Start and Finish of Test

Start  Finish
T.ocal Tiwe ‘ !3\5‘2 14 e
Barometric Fressure {inches of Mexrcury) 273 27,32
Ambient Temperature (°F) & I
Macs Flow (SCFM) “LHZJ 788
LHavoe Temperature (°F) __7 I
AP Aeyoes Cellector ("H,O0) .
bittuse Solar Flux (B'I‘U/Hr-FtZ) sa £3. 6
Upper Plate Temperdture (°F) a5 & 2
Lower Plate Temperature {°F) Y L2
Record -every one minute. during test.
Inlet Temperature (°F) P74 _
Me'an Tnlet. Temperature (T, °F) = 77‘*1__

. ORIG

Jeclace Trom Strip Chart after Test op ng%LQ%AGEIS
Moan. AT (°F) . 364
Jdean Wind Spred (MPH) 3
Mean Solan Flux .(B'I‘U/Hr'}:‘tz), I 20l
Medan Maws Flow {SCFM) . JHINT

Calculate [rom Reduced Dala

. . * = o - - 2 -
7 - ch51~/Qt+A 0.0423% M(SCFM) * AT (°F) I(B_TU/Hr Ft%) = 64 3

ATE2) + T, - 11 = w423 -
[ (AT:2) T:in ~ Tamp! I

"
i
il
r&
iy
|

Tin = Tamp)

.

o
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APPENDIX II
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Meead by

R
i FEE R

[

bl ek fdent rfication

SEPCU "Soloron” Model EF-212

December Test Tdentilication  Weathering Test o
] _ ) weather data furnished:
vers oo Wright, National Weather Service, Huntsville, Alabama
ety Tiit sngle  45°  Collector Azimuth Angle 0°
' fare Apaoa __Heaght of Coliector (Inlety
{Outlet)’
- Additional

Snlar Tiluy

Temperature (°F)

|Pxecipitation (In.)

Weather

Ny jraE e 21 ihgh | Lew | Avg. “"Rain [Snow |Other | Condltl J’i

v Ldsel 30l 3371 0
R V36 1290} 437 1 .06 r qo B
b ] LOE0 380 8 Lo heaw oy 3. ]
ST R LA il ) ﬁ: Oy L heaw .
?.. H‘. . - _6_:':__ L Z_.gi_ e___ o] 6 15
5. ] .68 1 38°| s2° {0 55
LI R .7 7 S N v MYy ;
NPT+ S [N I v A N2l (2720 (Y. § g N ight fog /4.2
T N L R 7 i 2 Y
S R I . S N Xl R/ B 72
g wio Jo> 1 20°4 35° ) 0
. LJ.‘ 4.‘. ] J.)’;Q_,.. 200 . .iia. Q tij_
25 4 .. L 43 1 .3%° | 38° LL1Y Lah%'\[oa 94
_26. g7 12221 33° 1 0 J_/17
27 63° | 28° | <51 o 1 /0.4
23 ] j;/? 2971 #43° 1 0 /19

L 29 1 . N Y 285ty 33 O o : /3.3 ]
.30, Vgl 260 1 ) 38 Hyaee 5%_@___42_1
3. Lo 1320190 2/° ) .0f slee, /57
: . — -1 i I I DU I

] 1 1 .- -
- _ i e el L R —— I RO, I o

AR BN SO I N . .| URIGINAT, PAGR 18
RIS N ISR R ) OF BOOR Qudrrry |
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Pion SUPCO "Soloron' Model EF-212 .

“onih _ Japuary .~ _Test Tdentification __ Weathering Test

_ " Weather data furnished:
ouservors J. Wright, National Weather Service, Huntsville, Alabama

ettt boy w1t hngle 45° Collector Azimuth Angle 0°
1 4o  Tonvicore Area Height of Collector (Inlet) o
{Outlet) e
E : Additional
i Sxlar ¥luy [Temperature (°T) Prec:plta*'lon (In.) | Weather
Ponay }“zm /Hy - Fe? | Bigh oW T AVY. Rain [Snow |Ofherx Ef’?dltlons
t TR T 7

TR Y SO N2 A )
L 3/ el 24| 4 Ldrare | sleet 7%
A ’55" o 27°| 33\ 08 1dvace |l sleet | 100

o Y T2 N la.a _dense.
S .. _{/4[0 3701 Al 80 | tegce (4.0 uaH'_
o5 10381086 ] 370 | Frace [draee] sleet | (3.0 Iight
Tsz o 4317260 320 beace 70 light
-

I R BT A0 B A0 R 7L ROV, i I .90
S N R T T é_ﬂ 250 light
boro Lo 1330 el 220 | teace | Frace. 2.9
P IR T 7: 1 NOR Ao VA L0 N ¢ 54
A7 SEL R B 2 72N Y A B ) £2
O R N A el ﬁ"_.__,ﬂa, _laleet | 8.2 ]
B IR o | _ 47 /L2 lig
yZx 432 1 _30°| 371 0O 3.0 lig
/6 3/ y * irace | 4race 30.0
/7 2l b -el 0]l 0 /5.0
I R VI T ._.gﬁ iN 23.0
N2 N Y AR A 7 A T e
20 38 zec ] 297 | Lrace 24.0
2/ - 1H2% ) 28° 1 28O (2.0
R 3801072l 277 0. /3.0
e L7071 192 ] 33| o sleed | /2.0
24 doo | 33| 37t 63 1 1 1 /40  dense
S o B — o0 | _24° | 337} O /0.9
_245.-1 i loBg L 222 | 390 H i _lzeg ]
27 g5t 33| e\ deace 1. |l gz
28 53 1. 724 3/° Hrace e Y188
29 | 23° | 3 1 /3° B N R W7 S
l oV Hoc | yze | 24 R e 94

2 SO 77/ 1 IS R N
0 7A0 RN BC L K W22 M2 B B 5.2 |

34



Pt

I N B sl W 4a BN LN . 3 g
29 L 570t 22| _4fb° ~

U S _A5° | 3/ 4£9° | +race. |blowing
7R SR G40 1 o | _gelel _4p -
T S50 1 gzel 432
DS £3° | 29| —2f7°
N 422 | o3 ° |trace. | hail#l sleed
bjé_ e .,,ﬁ_.ﬁgl%‘l,_zaiﬁ, .%@“ Jios
B VA R B Al .t B VA m@%w_

S T T I B ¢720 MY L R 2 - .
NS S T v 2 B 2N BT J B N He 4"5.__5035__

S
l

|
4
E;
i
i

!

S

L~ ..— L - A -

s von Identrfication __SEPCO "Soloron" Model EF-212

enth Feb_)‘tu_ary __TCSt Tdentification
‘ _ _ Nea@her data furnished:
Cooereers d. Wright, | National Weather Service, Huntsville, Alabama

s T4 Angle 45° Collector Azimuth Angle 0°

_Weathering Test

Aoy Mposiure Area Height of Collector (Inlet)
. (Cutlet)

Additional
Solar Fiu§ ?empe;ggggg‘{jf)JExggﬂp}tatjog_(In.) Weather
D-¥ /iy @i | High | Low | Avg. Rain | Snow | Othex Conditions
i \Jindnm_
5.0

040

N R 750 BA A B2 A R R

T B v/ S 720 B ol 48 -
o S0t 3% %2_0_ ] o
S Iy eV AL /0" haze
U _ A3 | 24| /6.1

&1 1352 1 e | 277 9.0

R S 604 g | 287 ] (0.0

20 | 28° | «x?

.

PNRO RS s o BN B oy
PR 1O RO P (S ey

Light
3

IS

4

[ight

%
|
|
¢

7 N N v P22 BT ] I 72 light”

7 R 7 1 W 73 WY /8.4

ORIGINAY, PA
OF POOR Quf%ig

nr
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o

anth )
Cbucevers J. Wright,

“octor Tilt Ang]e

vor Tdentification _

“wior Aperture Area L

March .

" Weather.data furnished:
~National Weather Service, Huntsville, Alabama

~ SEPCO "Soloron" Model EF-212

Test Idcentification

Weathering Test

_..45°

Col Jector Azimuth‘AngIe

0

chght of Collector {Tnlet)

86

' (Outlet)
! \ ’ Additional
. {Solar Flux [Temperature (°F)_?Jegjoltat1on (In.) Weather
T2y %1U/Pr Ft Bigh Tow Avg. Rain | Snow [Cther | f?ltlona
' 155 -_Zj" | 0. /o 7
.5 oo ___‘?_0" .Z[z)” A5 | ﬁa‘ﬁi /a.,/a
R R 320 3’ Jifan_ el /L7
E 650 | 450 o | s el | /1.7 __light
S 55 | _35° ji 37 4 3
61 N Y 7 21 Y, 92 )agH
S A F9° 1 Ao | 45° 5.4
b 2 A 870 320 | so° 4.8
B S 6° 1 37°| 42° 9.4
10 N 690 | _47° 59° | +race /4
S Ll 872 Yol 70| 34 dhunder! /8.0 1&;9_
R Y AN VLA X AR B fhunder| /3.4 0a
A b b ge ]l dre] Aage . . /2.7 v
44 : 79| a0l g0 59
15 q0° | 45l _g3°1 . |— 77
Y §5° el _57° | /2.9
T ; 6621 440l g8 ... [0.2
Tl _1_76°1 55°| 46° |4trace - 20.0
g ] _4%.__%3:,112_._23_ 94
200 | el 40 530 70 _ {pq
2L . l_g0°)_47° @ .08 /37 J
22 R LA I /74 I /5.3
23 R L 7/ 13 '/ o R 7.5
24 B6°.1_39°] 531] 7.5
B2yl R 2722 7211 2 S 43
{26 . L7524l foc L 4.9
o7 /S B 01 - o RN/ [ /5.8
A £9° s4°1 43°| . .63 Hhunder] 7726 Foq
29 A 54" g4l .57. thunder| _ 8.7 ;li;n ]
_ 30, 225 B0°l 7°|+race {Thunder] 220_._Fod...
_.37 1 877 !,?‘7‘__ szl i1 .23 Y |




Collector Identification

SEPCO "Sploron” Model EF-212_ . ..

Fonth  April __Test Tdentification  Weathering Test N
Weather data!furnished:
Observers  J. Wright, National Weather Service, Huntsville, Alabama
~ ]im:ior_ Tilt angle _ 45° Collector Rzimuth Angle g°
viteclor Aperture Area  Height of Colleclor (Inlet) e
. (Outlet) .
Additional
Solar F1u§ Temperature (° F)_Prec1p1tat10n (In.)} Weatpe;
h.-f? E;u/gf Pt High | Tow ] Avg. Rain [ Snow [ Cther JM%%%S%E%%ES
R R g5° | ol 5471 .0 7/ ¢
b b gss g0 A9 ) 1. 2] hunder| /3.9 +o
0 N 63° | 5500 S8 1 /4 FAunder 745 liaB+|
S S O 70° 1 s0° | fo°) 152 | |thundar| /3.0
IS £0° | 33°) 49°) 63 122
e 1 62 42;70 ° | 15.7
S A R W/ Al Bk 2 70
I W . ,...74ﬁ__.._ﬁ£{71._61", 72
M T . 740 |_dde _£0°) “o
SO (7O 4 goc | el £3°] 30
NN IS §20 1 50" a 4/
e T E R 4
12 35° 1 5421 76° .
14 33° | Ao K97 — 1 43
i g4° | s5°| _7o0° g,
16 g5° | 4| 700 33 =
S A §7° | 54| e 47 light |
T Y 2 Yy e/ L Y i3
S < TR R I - 5.0 M- 1 224 1.7
|20, ] L axel g2e] 74 0.6 liah
21 - B A S . .S B /L8 B A T 95 ignt
2L /7480 BT Nl B9 R R ¥ 4 22 Jizaht
23 770).87°0 87° | __.17 thunder} 72
24 L ] | 720 sS40 S /8 9.7 light]
25 . - g5 el S5 /)]
_260 ) | 430 <oe| s2°] 43
L7 — 72 _del s7el 75
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Lgon) . LTI A gt ] 674| o/ Hhundeddhage | 5/ Tog
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ORIGINAL PAGE I
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