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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by| the technical committees are circulated to the member bodies for voting. Publication "ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is|drawn to the possibility that some of the elements of this document may be theysubject of pdtent
rights. ISO phall not be held responsible for identifying any or all such patent rights.

ISO 1493413 was prepared by Technical Committee ISO/TC 92, Fire safety, Subcommittee SC 1, [Fire
initiation arld growth.

This second edition cancels and replaces the first edition (ISO 14934-3:2006), which has been technically reviged.
ISO 14934 donsists of the following parts, under the general title Fire tests —Calibration and use of heat flux mefers:
— Part 1:|General principles

— Part 2:|Primary calibration methods
— Part 3:)Secondary calibration method

— Part 4:|Guidance on the use of heat-flux meters_ip-fire tests [Technical Specification]
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roduction

In many fire test methods, the radiation level is specified and, therefore, it is of great importance that the radiant
heat flux is well defined and measured with sufficient accuracy. Radiant heat transfer is also the dominant
mode of heat transfer in most real fires.

A number of fire tests described in International Standards published by ISO require test specimens to be
exposed to specified levels of irradiance. It is, therefore, necessary for fire test laboratories to be able to
maintain working-standard heat flux meters to measure irradiance.
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festing and for measuring heat flux in fire testing. Two different approaches can be used, eithe
he of the primary calibration apparatuses or by means of a transfer calibration. The transfer G
ormed by comparison of the heat flux meter with a heat flux meter with known sensitivity refe
bndary standard. The latter will have been calibrated according to ISO 14934-2.

calibration of heat flux meters for use as primary and secondary standards requires considerab
equipment that is not covered by this part of ISO 14934. For informationhofn the calibratior
dards and for a detailed account of the principles of the measurement ©fythermal radiation,
made to ISO 14934-1 and ISO 14934-2.

rmation on the accuracy of calibration, care of heat flux meters-and guidance notes for carr
pration are given in Annexes A to C. Annex D outlines a suitable procedure for the mainte
bndary standard of irradiance at a test laboratory.
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Fire tests — Calibration and use of heat flux meters —

Part 3:
Secondary calibration method
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5.1

Trarn

Scope
part of ISO 14934 specifies methods for the calibration of heat flux meters for use in firé testi
methods apply only to instruments having plane receivers. They do not apply to receivers in
s, spheres, etc.

Normative references

following referenced documents are indispensable for the application of this document
Frences, only the edition cited applies. For undated references, the latest edition of the reference
uding any amendments) applies.

13943, Fire safety — Vocabulary
14934-1, Fire tests — Calibration and use of heat flux-meters — Part 1: General principles

14934-2, Fire tests — Calibration and use of heat flux meters — Part 2: Primary calibration m

Terms and definitions

fhe purposes of this part of ISO 14934,.the terms and definitions given in ISO 14934-1 and ISO 1

Principle

different approaches can-be used, either calibration in one of the primary calibration apparg
ns of a transfer calibration.

Transfer calibration

General

sfer calibration of heat flux meters (total hemispherical radiometers and total heat flux meters

ng.

the form of

For dated
d document

ethods

3943 apply.

tuses or by

) for use as

WOl
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diance with

the response of a secondary-standard heat flux meter of the same type at the same levels of irradiance. The
measurements are made at different levels of irradiance, which are obtained by varying the distance between
the radiant source and the heat flux meter or by varying the temperature of the radiant source. The transfer
calibration is conducted at a minimum of 10 different levels of irradiance. The secondary-standard heat flux
meter is calibrated according to one of the primary methods described in ISO 14934-2.

5.2

Apparatus

5.2.1 Radiant source

The radiant source can be spherical, flat or conical. It shall be an electrically powered heater. The irradiance
from the radiant source shall be maintained at a preset level by controlling the temperature. This can be done

© 1SO 2012 — All rights reserved
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as with the heater described in ISO 5660-1. The temperature shall be kept constant during the calibration.
source shall be larger than the measuring surface of the heat flux meters under calibration.

The

The radiant source shall be placed in such a way that the irradiance from the radiant source is given vertically

downward to the heat flux meter to be calibrated, which is placed below the radiant source.

5.2.2 Mounting arrangements

5.2.2.1 Mounting arrangement for transfer calibration by varying the temperature of the heat source

t hall h d d k7 h +h f. f h-h t £l { / ki -
The mount g appara us—sha a aeugna O runn a cnneung surface—of-eac oa W—meter—{wer |ng

orrer

standard ar{d secondary-standard) quickly in turn mto a preset position beneath the centre of the radlant SO
in such a way that the irradiance to the heat flux meter can be varied. This can be achieved, for example,
system whdre the position of a heat flux meter is fixed by adjusting the output from the radiant source (e.g
conical heater of ISO 5660-1, ISO 13927 and ISO 17554).

irce
by a
the

For mounting the heat flux meters with water pipes parallel to the heat flux meter axis undérthe conical hdater
as in ISO 5660-1, ISO 13927 and ISO 17554, the arrangement shown in Figure 1 shouldibe used. The heatfflux
meter calibfation stand can also be used for mounting heat flux meters having the water pipes perpendidular

to the heat flux meter axis as shown in Figure 2.

266

Dimensions in millimétres

Key

1 heat flux meter calibration stand

2 heat flux meter clamp

3 heat flux meter with water pipes parallel to the heat flux meter axis

Figure 1 — Calibration stand for heat flux meters with water pipes parallel to the heat flux meter axis

under a conical heater
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Dimensions in millimetres

394

294

Key
1 heat\flux meter calibration stand

2 heat flux meter clamp

3 heat flux meter with water pipes perpendicular to the heat flux meter axis

Figure 2 — Calibration stand for heat flux meters with water pipes perpendicular to the heat flux
meter axis under a conical heater

Irradiance to the heat flux meter can be altered by changing the power, i.e. temperature, of the radiant source.

The change in radiant source power shall be over a range which will provide an appropriate range of irradiance
compatible with the working range of the heat flux meter to be calibrated. The heat flux meter shall not be
placed in any convective air flow initiated by the radiant source. The means for locking the heat flux meter in
position shall be rigid and such that the centre of the sensing surface is in the centre of the radiator.

© 1S0O 2012 — Al rights reserved 3
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The heat flux meter mounting apparatus shall be designed so that meters are not mounted directly over a
substantial mass of material that will get hot and in such a way that it can be placed in position after the
irradiance of the radiant source reaches a preset level.

NOTE It has been found suitable to have two calibration stands so that both the secondary-standard heat flux meter
and the working-standard heat flux meter can be mounted prior to the start of calibration (see 5.5.6).

No part of the mounting apparatus shall project in front of the heat flux meters being calibrated.

All exposed surfaces of the heat flux meter mounting apparatus shall be coated with a heat-resisting, matte
black finish.

5.2.2.2 Mounting arrangement for transfer calibration by varying the distance between the radiant
source and the heat flux meter

The mounting apparatus shall be designed to bring the sensing surface of each heat flux meter (working-
standard ar|d secondary-standard) quickly in turn into a preset position beneath the centre ofthe radiant soyirce
in such a way that the irradiance to the heat flux meter can be varied. This can be achievedyfor example, py a
system whdre the position of the heat flux meter is varied by adjusting the distance between the radiant sotirce
and the hegt flux meter.

The output [from the radiant source remains constant throughout the whole procedure. The movement of the

heat flux m
be placed i
position shg

The heat fl
substantial
irradiance g

5.2.3 Inst

5.2.31 Sqg

The second
be of the s§
standard hg
standard hsg
Schmidt-Bg

If the secon
then the un

The second
methods dg

ter shall be such that it will provide an appropriate range of irradiance. The heat flux meter shal
any convective air flow initiated by the radiant source. The méeans for locking the heat flux met
Il be rigid and such that the centre of the sensing surface is‘in the centre of the radiator.

X meter mounting apparatus shall be designed so that'meters are not mounted directly ov|
mass of material that will get hot and in such a way“that it can be placed in position after]
f radiant source reaches a preset level.

rumentation

condary-standard heat flux meters

ary-standard heat flux meter shall have the water pipes parallel to the heat flux meter axis. It
me type as the working-standard heat flux meter, which is to be calibrated, except if the work

at flux meter is a SchmidtBoelter type, then the secondary-standard heat flux meter shall also
dary-standard heat flux meter and the working-standard heat flux meter have different diame
certainty analysis is required.

ary-stangdard heat flux meter shall be calibrated at regular intervals according to one of the prin
scribedhin ISO 14934-2.

not
Brin

br a
the

hall
ing-

at flux meter has the water.pipes perpendicular to the heat flux meter axis. Thus, if the worKing-

DEe a

elter type. The measuring range and the outer diameter of the heat flux meters shall also be identjcal.

ers,

nary

The schemg¢ fapinter-laboratory comparisons outlined in Annex D can be used in order to stabilize the sensitjvity
of the secondary-standard heat flux meter. In this case, three or more secondary-standard heat flux mefers are
required for these periodic inter-comparisons.

5.2.3.2 Working-standard heat flux meters

Working-standard heat flux meters used for the fire tests according to ISO 5660-1, ISO 5659-2, ISO 13927 and
ISO 17554, have the water pipes perpendicular to the heat flux meter axis (see Figure 2). For the calibration,
this working-standard heat flux meter is mounted in the normal cone heater assembly holder or in the holder
shown in Figure 2.

Working-standard heat flux meters used for the fire tests according to ISO 5658-2, IMO Res A.653 and
ISO 9239-1, have the water pipes parallel to the heat flux meter axis. For the transfer calibration, this working-
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standard heat flux meter is mounted as described in 5.2.2. This type of working-standard heat flux meter can
also be directly calibrated in any of the primary calibration furnaces described in ISO 14934-2.

5.2.3.3 Recording instrumentation

Instrumentation shall be capable of assimilating the incoming data and producing a record, both permanent
and immediately available to the operator, of the reading of each heat flux meter at intervals not longer than 5 s,
having range settings appropriate to the outputs of the heat flux meters. It is recommended to use the same
recording instrumentation for both secondary and working-standard heat flux meters.

5.2 g—Additiomatequipment

5.2.4.1 Protective clothing

Profective clothing, such as heat-resisting gloves and eye protection, should be worn, @s hecessary.

5.2.4.2 Low-pressure air and/or water supply

Low-pressure air and/or water supply for the heat flux meters should be supplied as required. Anf example is
givgn in C.6.

5.3| Test environment

5.3.1f Room

Thel influence of the surroundings should be stable ovértime. The radiation from everything expept for the
radipnt source should be limited by keeping all surrounding items including wall surfaces below 4Q °C.

5.3.2 Draught

Thelcalibration apparatus shall be contained'in an essentially draught-free environment where the gir flow does
not lexceed 0,2 m/s when the apparatustis cold. Particular care shall be taken to avoid draughtq across the
insttuments under calibration. If necessary, screens shall be provided, but these shall be at least|1,5 m away
fronmp the heat flux meter under calibration.

5.4| Set-up procedure

5.4/1 General

Chgck that the apparatus is assembled correctly. If the sliding procedure is used then check that the mounting
apppratus méves smoothly in relation to the face of the radiant source. Lubricate any sliding parts using a heat-
resisting grease or graphite, if necessary.

Labpratories supplying instruments for calibration should be aware that with a new working-standard heat flux
met ' it ' i fficially before
a calibration is carried out to avoid or reduce initial drift in sensitivity. It is recommended that this should be
done by exposing the sensing surface to radiation for 20 h to 25 h in a series of exposures of several hours’
duration, at irradiance near the maximum at which it is likely to be used. With some types of heat flux meters,
it is advisable to monitor sensitivity and continue ageing until the sensing surface has stabilized.

5.4.2 Mounting heat flux meters onto the calibration stand

5.4.2.1 Align the two parts of the clamp around the water pipes of the heat flux meter as shown in Figure 3 a),
ensuring that the signal cable will run down the clearance provided in the middle.

© 1S0O 2012 — All rights reserved 5
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5.4.2.2 Clamp down on the water pipes with two M3 grub screws on each clamp while holding the two parts
of the clamp together, see Figure 3 b).

5.4.2.3 While holding the heat flux meter and the clamp, insert the meter into the ring of the tripod holder of
the calibration stand, ensuring the ‘flats’ on the clamps are aligned with the holes for M5 grub screws on the ring.
M3 grub screws on the clamp are still accessible when in the ring as shown in Figure 3 c). Tighten the M5 grub
screws to secure the clamped heat flux meter.

The height of the heat flux meter can be adjusted to suit the position under the radiant heat source by loosening
the M3 grub screws on one side of the clamp, just enough to slide it up or down into position and then re-

tightening it

to-clamp—Fho-distance-between-the-heat-fluxtnetersensing-surface-and-the-betiom-of-the-cor

ical

heater shal

5.4.2.4 The tripod holder is secured to the base plate with four M6 screws, and one is screwednto’each
Figure 3 d). The base plate holding the prepared assembly is slid into position upder the copical

as shown ir
heater, usin
that the hed

5.4.3 Moy

5.4.3.1
heat flux m
and tubes t
found suita

the secondary-standard and working-standard heat flux meters independently to the recording instruments

using appra

If a water-c
rate is in ac
ambient rog

NOTE I

5432 PI
vertically ar

same plane
of the radia

Ensure tha
sensing sur
of the heat

As far as pq

be 25,4 mm.

g the same locating pin as on the load cell base plate (used in ISO 5660-1). This"location ens
t flux meter is concentrically located with the centre of the radiant heat sourcel

nting and alignment of heat flux meters

pter, or heat flux meters that are being calibrated, onto the calibration stand. Ensure that all le
b heat flux meters are protected against radiation [wrapping with thin, shiny aluminium foil has b
ble (see C.7), and that they do not become entangled in_any mechanism when it moves. Con

priate leads.

boled heat flux meter is being calibrated, conngct the appropriate supply and ensure that the
cordance with the manufacturer’'s recommendations. The temperature of the cooling water sha
m temperature and shall not be below the'dew point of the ambient temperature.

SO/TS 14934-4 gives guidance on watercooling methods.

ace the mounting apparatus intoposition for calibration. Adjust the heat flux meters in turn horizonf
d at an angle, so that whehprought into the calibration position, their sensing surfaces lie in
relative to the radiant sourge, with the centre of the sensing surfaces on the normal from the ce
ht source.

the sensing surfaces of the heat flux meters are clean and that the line-of-sight between

lux meters to-shield them from the radiator.

ssibleithe heat flux meters should be screened from radiation except during actual readings.

leg,

res

With the radiant source off, mount the secondary-standard heat flux meter and the working-stanglard

ads
een
hect
tion

flow
| be

ally,
the
ntre

the

faces and theradiator is not obstructed when in the calibration position. Place small screens in front
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/
=
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a) b)

c) d)
Key
1 heatflux meter 6 M3 grub screws
2 heafflux meter clamp 7 M5 grub screws
3 heat flux meter calibration stand 8 hollow legs fitted to M6 grub screws on base plate
4  signal cable 9 base plate

5 ring of tripod holder of calibration stand

Figure 3 — Mounting heat flux meters onto the calibration stand

© 1S0O 2012 — Al rights reserved 7
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5.5 Calibration procedure

5.51 Swi

5.5.2

tch on the recording instrumentation, allowing any necessary time for warming up.

Place the calibration stand, with the secondary-standard heat flux meter mounted, under the conical heater.

5.5.3 With the radiation shield in place, switch on the radiant source and set the temperature to a preset level.
The first level of irradiance shall be at 10 % or less of the highest irradiance level for the requested calibration.

5.5.4 Relpove

5.5.6 Rer
flux meter H
meter is mo
has the wat|
the holder s

The use of

5.5.7 Rer
the heat flu

5.5.8 Led
meter is esy
radiation sh

5.5.9 Ret

om of the conical heater is 25,4 mm.

¢ter output reading (Us1). Reinsert the radiation shield.

hove the calibration stand with the secondary-standard heat flux meter. If the working-standard
as the water pipes perpendicular to the heat flux meter axis, then thé-working-standard heat
unted in the holder shown in Figure 2 or in the “cone holder”. If the working-standard heat flux m
br pipes parallel to the heat flux meter axis, then the working-standard heat flux meter is mounte
hown in Figure 1.

Huplicate calibration stands will reduce the uncertainty cohtribution associated with this metho

hove the radiation shield to expose the meter to the radiant source. Check that the distance betw
meter sensing surface and the bottom of the conical heater is 25,4 mm.

ve the stand with the heat flux meter under, the heater until the value recorded from this heat
entially constant over a period of 1 min. Nete the heat flux meter output reading (Uy). Reinserf
ield.

urn the calibration stand with the secondary-standard heat flux meter to its position and repeat 5

obtaining aother output reading (Us2);

5.5.10 Rey
of irradianc
range of the

It is advisa
decrease th
and decrea

eat 5.5.2 to 5.5.9 with(theradiant source set at different power levels until at least 10 different le
b have been used (See Annex A). Ensure that the irradiance levels cover the required calibre
working-standard-heat flux meter and that they are evenly spread over that range.

e power{covering the same power levels) so that outputs are obtained from increasing irradis
5ing irradiance.

i the

pset
the

heat
flux
eter
din

een

flux
the

5.5,

vels
tion

ble to starttat*a low irradiance and increase the power up to the maximum required, and then

nce

5.6 Calc

5.6.1 Gen

LHation-of results

eral

The results shall be calculated according to the principles in ISO 14934-1. For the transfer calibrations, the total
heat flux for calculating the calibration of the working-standard heat flux meter is taken as the heat flux reading
from the secondary-standard heat flux meter. The mean value of the two series described in 5.5.10 is used.

The uncertainty of the calibration is caused by the uncertainty of the secondary-standard calibration, the
uncertainty in the radiation source, the positioning of the heat flux meters, and the uncertainty from the regression.

5.6.2 Evaluation of results
The calibration results should be evaluated using a table with the columns as given in the table below.

8 © 1S0 2012 — All rights reserved
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Level no

Output reading
from secondary-

Output reading
from working-

Output reading
from secondary-

Average output
reading from

Corresponding
total heat flux,

standard heat
flux meter Uso

standard heat
flux meter Uy

standard heat
flux meter Usq

secondary-
standard heat
flux meter Us_ave

gtot (KW/m?)

5.6.3 Expression of results

The

calibration results should be reported in a table with the contents as given in the list below:

Ag
flux
(res

In ¢
cali

Ap3
sho

total heat flux, gtot (KW/m?2);
output voltage, Uw (mV).

raph should be plotted of the total heat flux, gtot (KW/m?2) versus output voltage Py (mV) frg
meter from the processed data. After this, a best fit should be calculated, usiag either a ling
ulting in 41 only or in 44 together with 4g) or a nonlinear approximation (4g, 4¢.and 42).

pse the nonlinearity for a certain application is negligible, it can be statedthat the nonlinearit
bration was negligible and that therefore a value for A2 is not given.

rt from the table and the end result expressed in the constanpts{4g, 41 and A4y, the calibratio
Lld mention the following:

heat flux meter body temperature during calibration, in¢C;

field of view of the heat flux meter, expressed in degrees. In case of view-limiting apertures,
of view from the centre of the sensing surface {o the edge of the view-limiting aperture. In
receivers, specify 180°;

absorptance of coatings;
source temperature, in °C;

spectral range. In case of window material, specify the 50 % transmission points in micromsg
are the wavelengths at whichthe transmission is 50 % of the maximum transmission. In c3
coating without windows;spécify 1 ym to 10 ym;

is known. In case-of-absence of windows, specify not applicable;

uncertainty for-eéach level. The uncertainty estimation should include the uncertainty of the
method, the~uncertainty emanating from the convective heat transfer, and the uncertain
calibratiowitself.

m the heat
ar equation

during the

h certificate

5pecify field
case of flat

ters. These
se of black

transmission. In case'of window materials, specify the average transmission of the window material if this

calibration
y from the

6

Secondary calibration in a primary furnace

6.1

General

When a working-standard heat flux meter is to be calibrated in any of the furnaces described in ISO 14934-2,
the calibration shall be conducted at a minimum of three levels of irradiance. The levels should then be chosen
to be as close as possible to the levels needed for the use of the working-standard heat flux meter.

Conduct the calibration according to any of the relevant procedures described in 1ISO 14934-2,7.2, 8.2, 9.2,
Annex A, Annex D and Annex |, with the exception of number of levels.

© 1SO 2012 — All rights reserved
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6.2 Expression of results

The calibration results should be reported in a table with the contents as given in the list below:

— total heat flux, gtot (KW/m2) and/or incident radiation (kW/m2);

output

voltage, Uw (mV) together with the uncertainty.

Apart from the table, the calibration certificate should mention the following:

heat flux meter body temperature during calibration, in °C;

field of
of view
receive

absorp
source

spectrg
are thsg
coating

transm
is know

view of the heat flux meter, expressed in degrees. In case of view-limiting apertures, specify
from the centre of the sensing surface to the edge of the view-limiting aperture. In case. of
rs, specify 180°;

fance of coatings;
temperature, in °C;

| range. In case of window material, specify the 50 % transmission points)in micrometers. Th
wavelengths at which the transmission is 50 % of the maximum tranSmission. In case of b
without windows, specify 1 ym to 10 pm;

ssion. In case of window materials, specify the average transmission of the window material if
n. In case of absence of windows, specify not applicable.

t

tion report should contain the following information in addition to the information liste
of results:

nd adress of the calibrating laboratory;

d identification number of the report;

nd adress of the client;

ype, serial number and manufacturer of the heat flux meter under calibration;
calibration;

ion method;

cation of calibration equipment used (for transfer calibration, a reference to the source of calibra
econdary-standard heat flux meter and the date of its last calibration should be included);

ce‘range employed (use the following statement: “This heat flux meter has been calibrated in

range frém x to y kW/m?2”);

field
flat

ese
ack

this

H in

tion

the

as detailed in 5.6.3 or 6.2;

traceability of measurements;

any deviation from the calibration method;

date and signature.

7 Repor
The calibrg
expression
a) name §
b) date ar
C) name @
d) name,
e) date off
f) calibra
g) identifi
of the ¢
h) irradiar
i) results
j)
k)
1)
10
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Annex A
(informative)

Accuracy of calibration

ISO 14934-3:2012(E)

The accuracy of calibration of the working-standard heat flux meter depends on the accuracy of calibration
of the secondary-standard heat flux meter and also on the accuracy with which the inter-comparison can

be made. The latter depends both on the accuracy of positioning of the working-standard heat,flux meter in
relafion to the secondary-standard heat flux meter and on the statistical errors due to averaging, cpmbining or
conjparing sets of data that, because of random processes such as physical perturbations @nd regding errors,
exh|bit some variation. In addition, the convection flow around the meter and the temperature |of the heat
soufce and the surrounding surfaces may vary during the calibration and thus add to,the uncertainty.

© 1SO 2012 — All rights reserved
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ISO 14934-3:2012(E)

Annex B
(informative)

Care of heat flux meters

The accuracy of the calibration may be affected by the condition of the heat flux meters. Because of their
delicate construction, some types of instruments can be easily damaged. When a heat flux meter is not in

use, a Covd
the sensing
removed by

r, constructed in such a way that it does not touch the sensing surface, should be placed pver
surface to protect it from damage and dust. If dust is seen on the receiving surface, it sheuld be
blowing gently. If the sensing surface is covered by a window, dust should be removed with a|soft

dry brush. Cleaning by rubbing or using solvents is not recommended. Mechanical shock and ¥ibration|can

cause brea

ages in a thermopile circuit.

If the origingl surface coating of the sensor is damaged or contaminated even in the slightest, the sensifjivity
of the heat flux meter quoted by the manufacturer or the subsequent calibration may-no longer be valid, s|nce
the absorpt|vity may have changed. If this occurs with a secondary standard, the secondary-standard heat|flux

meter should be retired or recalibrated against a primary standard.

A water-coqg

water running through the heat flux meter.

ISO/TS 14934-4 gives guidance on care of heat flux meters.

led type flux meter will be destroyed if the heat flux meter is exposed to radiant heat without cogling

12
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1ISO 14934-3:2012(E)
Annex C
(informative)
Guidance notes for carrying out calibration
C.1__Use of electrically powered radiant source
Bedause the convective contribution of a gas-fired radiant source is comparatively large and\su¢h a radiant

Sou

C.2

Eve
inc

[ce releases combustion gases and flame, an electrically powered radiant source should‘be us

Limiting conditions for instrument calibrations

h for heat flux meters (see C.4), where it can be thought that some convection transfer might
blibration, it should be noted that in the same velocity/temperature field,\the convection transt

on the geometry and temperature of the sensing surface, so that it can-be different for differg

inst
dim
with
isn

C.3

Wit
pro

How
radi
can
hav
of o
viev

Inc
time
ast

It i
con
of I

uments. Bringing the heat flux meter close to the radiant source in-an attempt to increase irrg
nishing effectiveness, as the angle subtended at the heat flux méter by the panel becomes ver|
some types of sensing surfaces, can give a calibration unrepresentative of the angle within whi
brmally accepted in practice.

Heat flux meters

heat flux meters whose sensing surfaces arg flat and coincident with the front face of th
ctive body, radiation can be received from a-solid angle of nearly 2x sr.

ant source should always be within.the’field of view of the instrument, i.e. all parts of the sens
receive radiation directly from all‘\parts of the radiating source. The comparison of two heat
ng different angles of view caniesult in a large error if the radiant source were larger than the
he or both of them. Even for-heat flux meters of the same type, having the same limited, nomi
, the area of the radiant Source viewed is unlikely to be identical in each case and errors can §

blibrating a heat flux@neter in terms of voltage output per unit of radiant energy incident on unit &
(i.e. irradiance), itis*not necessary for the absorptivity of the sensing-surface surface to be kng
ne absorptivity.does not change.

convenjent( for so-called total heat flux meters, i.e. instruments intended to measure ra
Vective<hedt-transfer rates, separately or combined, to be calibrated by the method described

the

ed.

be tolerated
er depends
nt types of
diance is of
y large and,
ch radiation

e enclosing

ever, some heat flux meters have a more limited field of view, and for these it is very importfant that the

ing surface
flux meters
field of view
hal angle of
till result.

rea per unit
wn, as long

diative and
in this part
in terms of

bO 14934. However, several points should be especially borne in mind in applying a calibration
iance to the measurement of a combined convective and radiative heat-transfer rate. The diff

absorptivity of the sensing-surface surface, while convection transfer does not. The calibratio

rent nature
epends on
n of a total

heat flux meter by means of radiation is normally in terms of incident not absorbed radiant flux. If the heat flux
meter, in practice, is exposed to a combined convective and radiative transfer and the convective transfer
predominates over radiative, then it is more accurate to derive a calibration in terms of radiant energy actually
absorbed by the sensing surface. If, for example, the sensitivity is S1 in terms of incident radiant flux then the
sensitivity for absorbed radiant flux will be S1/a where « is the absorptance. Even for blackened surfaces, the
difference between these sensitivities can exceed several percent.

C.4 Radiation and convection

It should also be noted that convection transfer depends on the local temperature and gas velocity and so
is sensitive to the shape and position of the measuring instrument. Furthermore, measurements of the heat

© 1S0O 2012 — All rights reserved 13
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