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JAPANESE INDUSTRIAL STANDARD JIS

Test Method of Thermal Performance
for Solar Collectors A 1425-1985

1. Scope

This Japanese Industrial Standard specifies the testing method for the
thermal performance of non-tracking solar heat collectors of the flat plate
type, vacuum glass tube type, and other types which collect solar heat in
the form of sensible heat by compulsorily circulating a liquid as the heat
collecting medium, hereinafter referred to as the "solar collectors".

This standard also covers solar collectors having reflectors, those
having light collectors, and those having an operating medium for con-
ducting heat from the absorber to the heat collecting medium, such as heat

' pipe type solar collectors, but does not apply to solar collectors having not
. transmitter or those having a large heat capacity or a heat storing
function.

Remark: The units and numerical values given in { } in this standard

are in accordance with the International System of Units (SI),
and are appended for reference,

2. Definitions

The main terms used in this standard mean as follows:

(1)

(2)

’ (3)

(4)

(5)

(6)

absorber The part which absorbs incident solar radiation energy

which has penetrated the transmitter and transforms it into thermal

energy and transfers it to the heat collecting medium.

heat collecting medium ‘The medium which takes out thermal energy

from the solar collector and transfers it to the heat utilizing system.

operating medium In a heat pipe type solar collector and the like,

the medium which transfers thermal energy from the absorber to the
heat collecting medium. '

transmitter = The part which is used on the surface of the solar

collector to transmit solar light and reduce the convection from the

absorber and the loss in radiant heat.

reflector The part which reflects insolation energy to increase the

quantity of incidence on the absorber.

light collector The part consisting of a lens or a reflecting body in
the form of a curved surface or bent plate, which optically collects
insolation energy to the absorber.

‘ Reference Standard:

JIS A 4111-Solar Water Heater for Dwellings
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(7)

(8)

(9

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

heat collecting plane The plane that is parallel to the plane on
which the projected area of the absorber by parallel light is largest
and that is positioned directly before the transmitter. However, in
solar collectors having a light collector, it means the plane on which
the aperture area of the light collector is largest.

total area of solar collector The product of the largest width -and
largest length of the solar collector excluding projected parts such
as fittings for installation of the solar collector and pipe connecting
parts.

heat collecting plane insulation intensity The insolation energy
received by the unit area of heat collecting plane per unit time.

collected heat quantity = The thermal energy obtained into the heat

collecting medium by the solar collector, which is the product of the

flow rate of circulating heat capacity in the solar collector (mass flow

rate x average specific heat) and the temperature difference between

the outlet and inlet of the solar collector. ‘

instantaneous heat collecting efficiency  The value obtained by
dividing the collected heat quantity of the solar collector in a given
time (4T) by the integrated value of the insolation energy falling on
the total area of the solar collector in the time 47.

reception without heat collecting medium The reception of insolation

energy by the solar collector in the condition of containing no heat
collecting medium. However, in heat pipe type solar collectors, it
means such reception in the condition of containing the operating
medium,

angle of incidence The angle formed by the normal line to the heat

collecting plane and the direction pointing to the sun or the illumi-
nant of the solar simulator.

solar simulator A device which emits light simulating the solar
spectrum for the purpose of conducting indoor tests for the heat
collecting performance and the like of the solar collector. ’

irradiance The radiant energy received by the irradiated surface
per unit area per unit time.

heat collecting efficiency variable The value obtained by dividing .
the difference between the average temperature of the heat collecting

medium in the solar collector and the atmospheric or ambient

temperature by the insolation intensity or irradiance on the heat

collecting plane.

pyramometer A measuring instrument for measuring the insolation
quantity. :

solar collector plane In flat plate type solar collectors, the plane

containing the transmitter, and in vacuum glass tube type solar
collectors, the plane containing the central axes of the group of
vacuum glass tubes. In solar collectors of other types, the plane
which is perpendicular to such an optical axis as makes the heat ‘
quantity of the direct incident light received by the absorber largest
and which contains the absorber as a rule.
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3. Test Body Solar Collector and Testing Rack

3.1 Test Body Solar Collector The test body for solar collectors,
hereinafter referred to as the "test body" used shall meet the following .
requirements:

(1) The test body for solar collectors assembled in complete form in
the plant or the like to function as solar collectors, hereinafter
referred to as the "unit type solar collectors" shall be prepared
under equivalent conditions of material, construction, and accuracy

. to those used in the commercially sold products.

(2) In the case of a test body in which the angle of installation of the
absorber can arbitrarily be set at the manufacturing stage, it shall
be prepared as that the heat collecting plane-is parallel to the
solar collector plane.

‘ (3) The test body for solar collectors assembled from their members at
the site of use, hereinafter referred to as the "field assembly type
solar collectors!" shall be prepared under equivalent conditions of
material, construction, and accuracy to those employed in the solar
collector for practical use.

(4) The test body used shall as a rulé have dimensions for practical
use, but for unit type solar collectors of which one side length
exceeds 5 m in the passing direction of the heat collecting medium,
a test body of arbitrary length of not smaller than 5 m may be
tested representatively.

For field assembly type solar collectors in which absorber having a
common frame and the same cross-section are repeatedly arranged
perpendicularly to the passing direction of the heat collecting
medium, a test body in which three or more units of absorbers of
the same cross-section are repeatedly arranged and which has an
arbitrary length of not smaller than 5 m may be tested representa-
tively. However, in the latter case, the end surfaces shall be
‘ thermally insulated perfectly.

Where testing is performed by using a solar simulator, the above-
mentioned length of 5 m shall be read as 2 m. However, the total

area of solar collector the test body in that case shall be not
smaller than 2 m2,
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3.2 Each Part Name of Test Body Each part name of the test body
shall be as shown in Fig. 1.

Fig. 1. Each Part Name of Test Body

Flat Plate Type Vacuum Glass Tube Type
(Example Drawing) (Example Drawing)

Reflector Type
(Example Drawing)
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Part name

Absorber

Outer case ‘
Transmitter

Heat 1nsulating material

Pipe connection

Installation fitting

Reflector
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3.3 Testing Rack The testing rack used shall meet the following require-
ments:

(1) The testing rack shall have a construction capable of sufficiently
withstanding the surrounding environmental conditions occurring
during the test in the condition of being attached with the test
body, and shall not undergo deformation or produce vibration ‘
obstructive to the measurement due to wind or the like.
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