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1. Scope and including gaps between reflector segments within a collector module.

. . - Net aperture excludes any shaded area or gaps between reflector segments
1.1 This practice covers a means of generating aII—da;gmd is sometimes called effective aperture area.

thermal performance data for flat-plate collectors, concentrat- (E 772)
ing collectors, and tracking collectors. ) .

1.2 The values stated in Sl units are to be regarded as the 3:1-4 heat transfer fluid n—in solar energy systems, (1)
standard. The values given in the parentheses are for inform4duid or gas that passes through the solar collector and carries

tion only. the absorbed thermal energy away from the colle¢®rany
1.3 This standard does not purport to address all of thefluid that is used to transfer thermal energy between sub-
safety concerns, if any, associated with its use. It is theYSt€mS in solar energy systems. (E772)

responsibility of the user of this standard to establish appro- 3-1-5 non-operational mode exposyre—condition that
priate safety and health practices and determine the applica€XiSts when the collector has been filled, then purged of heat

bility of regulatory limitations prior to use. transfer fluid (if a liquid) and capped (but not sealed) to prevent
introduction of foreign substances, mounted on a test rack, and
2. Referenced Documents exposed to solar radiation. (E772)
2.1 ASTM Standards: 3.1.6 stagnation conditions+—conditions (that is, tempera-
E 772 Terminology Relating to Solar Energy Converdion ture and pressure) existing when an energy system has attained
22 ASHRAE Standards: a quasi-steady state after the flow of heat transfer fluid has
93-86 Methods of Testing to Determine the Thermal PerforStopped, but the absorber continues to receive significant solar
mance of Solar Collectors irradiance. (E772)

96-80 Methods of Testing to Determine the Thermal Perfor- 3.1.7 tilt angle, n—in solar energy applicationsangle
mance of Unglazed Flat-Plate Liquid-Type Solar Collec-Petween the horizontal and the plane of the detector (collector,

tors photovoltaic array, instrument) surface. (E772)
3.1.8 time constantn—time required for the temperature
3. Terminology change in the fluid leaving a solar collector to attain 63.2 % of
3.1 Definitions: its equilibrium value following a step change in the solar
3.1.1 Terms from Terminology E 772 and solar nomenclaifradiance or inlet fluid temperature.
ture documents under ballot, are listed for convenience. Note 2—The step change involved should be thoroughly described in

3.1.2 For definitions of other terms used in this practicethe procedure.

refer 1o Terminology E 772. . 3.2 Definitions of Terms Specific to This Standard:
3.1.3 area, aperturen—of a solar thermal collectommaxi- 3.2.1 useful energy (removedn—time integral of the

mum projected area through which the. unconcentrated s()I"ifroduct of mass flow rate, specific heat, and temperature
radiant energy is admitted, measured in square metrés (Mgifference across the collector when the outlet temperature is

(square feet (f)). greater than the inlet temperature.
Note 1—For concentrating collectors, the gross aperature area includes .
any area of the reflector or refractor shaded by the receiver and its suppofls Summary of Practice
4.1 The solar collector is mounted in accordance with the
1 This practice is under the jurisdiction of ASTM Committee E-44 on Solar, manufacturer’s instructions. A constant flow rate and inlet
gegthermal, ang ﬁhoeg AlteénilitiveH Energy SgUéceSi_andsiS éhe direct rengnSibi“ty demperature, and the transfer fluid, is preselected and specified.
ubcommittee .05 on Solar Heating and Cooling Subsystems and Systems. : : : : _
Current edition approved July 31, 1987. Published December 1987. OriginallyThe temperature, fluid flow rate, Irradlan(,:e’ and wind param
published as E 904 — 82. Last previous edition E 904 — 82, eters are recorde_d throughout the daylight hours. Data are
2 Annual Book of ASTM Standardsol 12.02. collected at 1-min intervals or more frequently, and the average
3 Available from the American Society of Heating, Refrigeration, and Air- values are reported for each 5-min interval of the test day.
conditioning Engineers, Inc. (ASHRAE), Publications Sales Department, 1791AII d th | f is det ined f th
Tullie Circle, N.E. Atlanta, GA 30329; or American National Standards Institute, 117" ay thermal perrormance IS determined irom the summa-

W. 42nd St., 13th Fir., New York, NY 10036, for the ANSI standard. tion of energy outputs for all intervals of the test day.


https://standards.iteh.ai/catalog/standards/sist/82b868f8-e6bb-4af3-857d-a8a118659b31/astm-e904-871995

iy £ 904

5. Significance and Use 7.2.2 Operating Conditions-Pump the specified transfer
5.1 This practice may be employed for a relative determifluid through the collectors at a constant preselected mass flow
nation of the useful energy collected by different solar collecfate and inlet temperature specified by the manufacturer. The
tors tested side-by-side under the same operating and enviropelected flow rate should be the projected flow rate for the
mental parameters, in the same location, and on the same tédtticipated end-use application, and the inlet temperature

day. Variations in inlet temperature and transfer fluid flow rateShould be selected to provide the anticipated end-use tempera-
should be minimized for best results. ture. Maintain the inlet temperatures witkin0.5°C (* 1°F)

5.2 Limitations: Caution should be exercised when com-during each 5-min measurement interval and withir2.5°C

paring the all-day thermal performance data for collectord™® 5°F) during the test day. Maintain the flow rate within

tested by this practice to the performance of other collectord-0 % during each 5-min measurement interval. Variations in

not tested at the same time and the same location, or with tHBlet temperature and mass flow rate should be minimized for

same test conditions. The data collected by this practic@€St test results.

represent the behavior of the tested collectors only under the /-2.3 Measurements

conditions occurring on the day of test and at the specific inlet 7.2.3.1 Temperature and Flow Rate Mea§urem6HMake _

temperature and fluid flow rate employed during the test. temperature and flow rate measurement_s in accordan(_:e with
5.2.1 In the case of low-temperature collectors (operatind*SHRAE 93 or ASHRAE 96 where applicable. Mount inlet

below 100°C (212°F)), consideration must be given to theand outlet temperature sensors at the location where the heat

relationship of inlet temperature to ambient temperature whefransfer fluid first enters the pollector assembly and leaves t.he
analyzing or interpreting the test data. collector assembly, respectively. Average the transfer fluid

5.3 Data collected in this test have not been shown tde€mperature measurements and the flow rate measurement over
provide the overall comparison of collectors or collectorthe 5-min test interval and record. _
concepts that would be required to support a nationally 7.2.3.2 Solar Rad_latlon Measurerr_]ems!\/lake solar radia-
accepted rating or certification program. tion me_asqrements in accordance W|t_h ASHRAE 93 anq record

L at 1-min intervals. More frequent intervals or continuous
6. Preconditioning recording are permissible. Average the readings over each

6.1 Prior to starting the all-day thermal performance test ir6-min interval and report the averages.
accordance with this practice, the solar collectors shall be 7.2.3.3 Area MeasurementsMeasure both gross and aper-
preconditioned. Preconditioning shall consist of stagnationure areas and report for each collector tested.
conditions in a nonoperational mode and in a dry (or drained) 7.2.4 Recorded Data
condition for a minimum of three days. The minimum radiant 7.2.4.1 Record ambient temperature, collector inlet and
exposure measured in the plane of the collector during precomutlet temperatures, mass flow rate, solar irradiance (measured
ditioning shall be 17 mJ/fday (1500 Btu/ft-day). in the plane of the collector), and wind data beginning at local

Note 3—If the preconditioning procedure of 6.1 can be expected toSunrise and terminating at local sunset plus three collector time
cause either structural or material failure, the procedure should be delet&Pnstants.
or modified to a method agreeable to the client to preclude thermally 7.2.4.2 Record solar radiation over the sunrise-to-sunset test
induced problems prior to performance testing. day including those measurement intervals during which the

. collector does not produce useful energy.
7. Procedures and Computations P 9y

Note 4—As defined in this practice, the collector can operate during a

7.1 General ; .

71.1 Mountina—Mount the solar collectors in accordance measurement interval of the test day in sgch a manner that useful energy

L g . . - . ~ is not generated. In actual system operation, flow to the collector would
with the manufacturer’s instructions at a tilt and azimuth that isyormally be shut off during these intervals.

commensurate with the end-use application, if known. Other- _
wise, for non-tracking collectors, the tilt shall be that of the8. Calculation
local latitude minus the seasonal declination angle and the 8.1 Energy Collected

azimuth shall be 180° (true south). 8.1.1 Useful Energy Rate-Calculate the useful rate of
7.1.1.1 If the test is intended to compare collector types foenergy collectiong,, in W(Btu/h), as follows:
which an array of two or more will be used in normal G, = MGAT )

applications, then test a collector assembly consisting of two or

more collectors of each type, together with any requiredwhere:

external manifolding. Include a description of the manifolding m = mass flow rate, kg/s (Ib/h),

in the report, giving the pipe length, diameter, and material andC, = specific heat of transfer fluid, J/(kg-°C), (Btu/lb-°F)
the insulation type and thickness used. It shall be statedAT = difference between outlet temperatufig, and inlet

whether collectors were joined in series or parallel. temperature];, AT has the value zero wheéliy < T;-°
7.1.2 Time constart-Determine the collector time constant C, (°F)

at the mass flow rate utilized in this test method and in 8.1.2 Useful Energy in the Data IntervatCalculate the

accordance with ASHRAE 93-86. useful energy collected during th® 5-min data interval, in
7.2 Test Conditions J(Btu), as follows:

7.2.1 Exposure Conditions-Precondition the solar collec-

_ ft‘+5mian]CATd >
tors in accordance with Section 6. @=J, pATd @
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