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1. 1. ScoScopepe

1.1 1.1 This test method estabThis test method establishes the criteria for the laboralishes the criteria for the labora--
tortory y meameasursuremenement t of of the the stesteadyady-st-state ate heaheat t flux flux thrthrougough h flatflat,,
homogeneous specimen(s) when their surfaces are in contacthomogeneous specimen(s) when their surfaces are in contact
with solid, parallel boundaries held at constant temperatureswith solid, parallel boundaries held at constant temperatures
using the guarded-hot-plate apparatus.using the guarded-hot-plate apparatus.

1.2 1.2 The test apparaThe test apparatus designtus designed for this purpoed for this purpose is known asse is known as
a guarded-hot-plate apparatus and is a primary (or absolute)a guarded-hot-plate apparatus and is a primary (or absolute)
method. This test method is comparable, but not identical, tomethod. This test method is comparable, but not identical, to
ISO 8302.ISO 8302.

1.3 1.3 This test method sets forth the This test method sets forth the generageneral design require-l design require-
menments ts necnecessessary ary to to conconstrstruct uct and and opoperaerate te a a satsatisfisfactactororyy
guarded-hot-plate apparatus. It covers a wide variety of appa-guarded-hot-plate apparatus. It covers a wide variety of appa-
ratus constructions, test conditions, and operating conditions.ratus constructions, test conditions, and operating conditions.
Detailed designs conforming to this test method are not givenDetailed designs conforming to this test method are not given
but must be developed within the constraints of the generalbut must be developed within the constraints of the general
requirrequirementsements. . ExampExamples les of of analysanalysis is tools, concepts and tools, concepts and proce-proce-
dures used in the design, construction, calibration and opera-dures used in the design, construction, calibration and opera-
tion of a guarded-hot-plate apparatus are given in Refstion of a guarded-hot-plate apparatus are given in Refs  ( (11-41-41))..22

1.4 1.4 This test method encoThis test method encompassempasses both the single-sids both the single-sided anded and
the the doubdouble-sidle-sided ed modes of modes of measurmeasurement. Both ement. Both distridistributed andbuted and
line source guarded heating plate designs are permitted. Theline source guarded heating plate designs are permitted. The
user should consult the standard practices on the single-sideduser should consult the standard practices on the single-sided
mode of mode of operaoperation, Practicetion, Practice   C1044  C1044, and on the line source, and on the line source
apparaapparatus, tus, PracticPracticee C1043 C1043, for further details on these heater, for further details on these heater
designs.designs.

1.5 1.5 The guardedThe guarded-hot--hot-plate apparatuplate apparatus can s can be operated withbe operated with
either vertical or horizontal heat flow. The user is cautionedeither vertical or horizontal heat flow. The user is cautioned
however, since the test results from the two orientations may behowever, since the test results from the two orientations may be
different if convective heat flow occurs within the specimens.different if convective heat flow occurs within the specimens.

1.6 1.6 AlthouAlthough no definitive uppgh no definitive upper limit can be er limit can be given for thegiven for the
magnitude of specimen conductance that is measurable on amagnitude of specimen conductance that is measurable on a
guarded-hot-plate, for practical reasons the specimen conduc-guarded-hot-plate, for practical reasons the specimen conduc-
tance should be less than 16 W/(mtance should be less than 16 W/(m22K).K).

1.7 1.7 This test method is appThis test method is applicable to the measurlicable to the measurement of aement of a
widwide e varvariety iety of of spespecimecimens, ns, ranranginging g frofrom m opaopaque que solsolids ids toto
porous or transparent materials, and a wide range of environ-porous or transparent materials, and a wide range of environ-
mental conditionmental conditions s includincluding ing measurmeasurements conducted at ements conducted at ex-ex-
tremes of temperature and with various gases and pressures.tremes of temperature and with various gases and pressures.

1.8 1.8 InhoInhomogenmogeneities normal to the heat flux direction, sucheities normal to the heat flux direction, such
as layered structures, can be successfully evaluated using thisas layered structures, can be successfully evaluated using this
test method. However, testing specimens with inhomogeneitiestest method. However, testing specimens with inhomogeneities
in the heat flux direction, such as an insulation system within the heat flux direction, such as an insulation system with
thermal bridges, can yield results that are location specific andthermal bridges, can yield results that are location specific and
shall not be attempted with this type of apparatus. See Testshall not be attempted with this type of apparatus. See Test
MethodMethod C1363 C1363 for guidance in testing these systems. for guidance in testing these systems.

1.9 1.9 CalculatCalculations of ions of thermathermal l transmtransmission properission properties ties basedbased
upon measurements using this method shall be performed inupon measurements using this method shall be performed in
confoconformancrmance e with with PracticPracticee C1045 C1045..

1.10 1.10 In order to ensure the level of precision and accuracyIn order to ensure the level of precision and accuracy
exexpepectcteded, , pepersrsonons s apapplplyiying ng ththis is ststanandadard rd mumust st popossssesess s aa
knowledge of the requirements of thermal measurements andknowledge of the requirements of thermal measurements and
testing practictesting practice e and of and of the practical application of heat the practical application of heat transftransferer
thetheory ory relrelatinating g to to thethermarmal l insinsulaulatiotion n matemateriarials ls and and syssystemstems..
Detailed operating Detailed operating proceproceduresdures, , includincluding ing design schematicsdesign schematics
and electrical drawings, should be available for each apparatusand electrical drawings, should be available for each apparatus
to ensure that tests are in accordance with this test method. Into ensure that tests are in accordance with this test method. In
addadditioition, n, autautomaomated ted data data colcollectlecting ing and and hanhandlidling ng syssystemstems
coconnnnececteted d to to ththe e apappapararatutus s mumust st be be veveririfiefied d as as to to ththeieirr
accuracy. This can be done by calibration and inputting dataaccuracy. This can be done by calibration and inputting data
setssets, , whiwhich ch havhave e knoknown wn resresults associults associated with ated with thethem, m, intintoo
computer programs.computer programs.

1.1.111 1 It It is is nonot t prpracactictical al fofor r a a tetest st memeththod of od of ththis is tytype pe toto
establish details of design and construction and the proceduresestablish details of design and construction and the procedures
to to covcover er all all concontintingengenciecies s that that migmight ht ofoffer fer difdiffficuicultielties s to to aa
person without technical knowledge concerning theory of heatperson without technical knowledge concerning theory of heat
flow, temperature measurements and general testing practices.flow, temperature measurements and general testing practices.
ThThe e ususer er mamay y alalso so finfind d it it nenececessssararyy, , whwhen en rerepapairirining g oror

11 This test method is under the jurisdiction ofThis test method is under the jurisdiction of ASTM CommitteeASTM Committee C16 C16 on Thermal on Thermal

InsulaInsulation and tion and is is the direct the direct resporesponsibilnsibility ity of of SubcoSubcommittemmitteee  C16.30  C16.30   on   on ThermThermalal

Measurement.Measurement.
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