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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.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

In many fire test methods, the radiation level is specified and, therefore, it is of great importance that
the radiative heat flux is well defined and measured with sufficient accuracy. Radiative heat transfer is

also the dominant mode of heat transfer in most real fires.

In practice, radiative heat flux is usually measured with so-called total heat flux meters of the Schmidt-
Boelter (thermopile) or Gardon (foil) type. Such meters register the combined heat flux by radiation and
convection to a cooled surface. The contribution to the heat transfer by convection depends mainly on
the temperature difference between the surrounding gases and the sensing surface and on the velocity

of the surrounding gases. It will, however, also depend on the size and shape of the heat flu
origntation, and its temperature level, which is near the cooling water temperature. In_man
situations in fire testing, the contribution due to convection to the sensing surface of the insti
amount to 25 % of the heat flux. Therefore, it is always necessary to determine and|gontrol t

To dletermine the fraction of total heat flux due to radiation, a calibration scheme has been
where primary calibration is performed on two different types of heatxflux meters:
henpispherical radiometer sensitive to radiation only, and (2) a total heat flux meter (most
usefl) sensitive to both radiant heat transfer and convective heat trangfes:

When using heat flux meters, it is important to realize that, provided that convective heat
keplt to a minimum, only incident radiant heat flux can be measufed directly. The net radiant
well as the heat transfer by convection to a body depend on, aingng other things, the temper4
rec¢iving surface, while the instrument responds to heat transfer to a cooled surface.

Thip part of ISO 14934 provides guidance on how this;type of instrument is used and how
arelinterpreted.

K meter, its
y practical
ument can
his part.

developed
(1) a total
frequently

transfer is
heat flux as
ture of the

the results
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For

ication of heat flux meters in fire tests and experimental worksof fire research, it can al
ide for other research applications like research of boilers,-Cdmbustion processes, etc.

ruments, which measure the transient temperature of.a selid body of known mass and he
hfer the heat flux (slug calorimeter type), are not covered by this part of ISO 14934.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies.<For undated references, the latest edition of the
ument (including 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

14934-3, Fire tests.— Calibration and use of heat flux meters — Part 3: Secondary calibrat1

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 13943 and ISO 149

11 common

heters and
med at the
S0 serve as

at capacity

. For dated
referenced

methods

on method

34-1 apply.

4

4.1

General informationm om heat flux meters

General

A heat flux meter is an instrument which measures the radiant and convective heat that is transferred
from the fire environment to a sensing element. In practice, heat flux is most commonly measured with
total heat flux meters of the Schmidt-Boelter (thermopile) or Gardon (foil) type. Although there are a
wide variety of designs of heat flux meters, a typical design consists of a thermopile sensor, mounted on
ametal body that is cooled by water. The body acts as a constant temperature heat sink. The thermopile
sensor typically has a nearly black surface which is assumed to absorb all incident radiation, or which

emi

©IS

ssivity is given.
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It is assumed that sensitivity does not depend on wavelength over the spectral range of the radiating
sources. Deviations from theideal directional response characteristics may normally be also disregarded.

In a normal situation, the field of view is assumed to be 2m sr and the surface is assumed to be a perfect
blackbody, both regarding the spectral characteristics and the directional response.

In general, heat flux meters consist of an absorber of heat flux, body, water-cooling system, and wiring
as shown in Figure 1. They often also have a flange for mounting purposes.

1
9—=1{ 111
2—te
== 3
4
5
6
7 8
Key
1  absorbpr 6  cable
2 body 7  heat flux meter signal
3 flange 8  temperature sensor signal
4 tube fof water supply 9  incident heat flux
5  tube fof wiring
Figarel — General features of heat flux meters

The sensing surface shdll-remain free of deposition of soot or other particulates. It should be noted that
soot may arcumulate, ofr the cool gauge surface and can affect the gauge output.
4.2 Principle/of measurement
The lnCld lt Ilcat fluA UlltU t}lC a‘ua\n ‘UCL Cl Catca d IULCI} tCllllJCl atul C dlffcl CIICC, T}lib dlffcl CIIU IS

measured, resulting in an output signal (voltage). As a first approximation, this voltage is linear with
the heat flux received by the sensor. In most heat flux meters, the measurement of the temperature
difference is based on thermocouples or thermopiles, which are passive and do not require any external
power.

Within a limited working range, the relationship between the heat flux received by the sensor and the
output signal can be assumed to be linear. However, it should be noted that the output signal is not
always linear to the incident heat flux (see 4.4.3).

2 © ISO 2014 - All rights reserved
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4.3 Design of heat flux meter

There are two types of heat flux meters that are widely used in fire tests: so-called Gardon (foil) type
and Schmidt-Boelter (thermopile) type.

The Gardon type heat flux meters have a very wide working range and a very fast response time.
However, they have a low sensitivity and therefore do not work with low heat fluxes.

The Schmidt-Boelter type heat flux meters generally have a much higher sensitivity than Gardon gauges.

Another type of heat flux meter is a hemispherical radiometer, sensitive to irradiance only, i.e. it is not
senpitivetosurrounding gas temperature amd velocity amd is used forestimating thetonvective part of
the [heat transfer measured with total heat flux meters.

4.3/1 Gardon type heat flux meter

The Gardon type heat flux meters have an absorber, which is deposited ona thin foil. The absorbed
heat is conducted radially along the foil into the body, which is water-cogled. The absorper has an
approximately parabolic temperature distribution. The temperature at the centre is high, vqrying with
heaf flux to the sensor, while the temperature at the edge is relatively low,rémaining at the corstant body
temperature, i.e. the temperature of the cooling water. The temperature profile is no longef parabolic

is measured by a thermocouple. A schematic view of the Gardon type heat flux meter {s shown in

Key
foil with blaek’absorber (usually constantan) 4  cooling water
incidenthreat flux 5 wire connected to the body (or edge of the foil)

wire cénhected to the centre of the foil 6  thermocouple for body temperature meagurement

h Ls ] ral | i la - £1 i
rigurc 4 Udiuvun typoiiCdl TTUA IITITIT

4.3.2 Schmidt-Boelter type heat flux meter

A Schmidt-Boelter type heat flux meter has a relatively thick thermopile mounted on a heat sink, the
water-cooled body of the gauge. The absorbed heat is conducted perpendicular to the absorber surface
through the sensor into the heat sink. The absorber has a relatively uniform temperature distribution.
Temperature difference between the sensor and the body is measured by the multiple thermocouples
connected in series in the thermopile. The schematic view of the Schmidt-Boelter type heat flux meter
is shown in Figure 3.

© ISO 2014 - All rights reserved 3
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Key
1 foil wit]

2 incident heat flux

3 wire cd

4.3.3 He

Hemispher
conditions

Hemispher
reflects th
radiometel
reflector fi

ee of soot.

h black absorber (usually constantan) 4

nnected to the centre of the thermopile

mispherical radiometer

cooling water
5 wire connected to the centte of the thermopile

6 thermocouple for body temperature measurement

Figure 3 — Schmidt-Boelter type heat flux meter

ical radiometeris used for measuring irradiance. It is not sensitive to convective heat trangfer
i.e. surrounding gas temperature and velocity.

ical radiometers, as shown in Figure 4;have a reflecting interior (usually gold plated), which
e irradiance to the absorber, thus képt free of the influence of convection. Hemispherjical
s are often used in flame research”and are often equipped with air purging to keep|the

Key
1 aperture 4 output wire
2 body with reflecting interior 5 incident heat flux

3 heat sink

Figure 4 — Hemispherical radiometer

© ISO 2014 - All rights reserved
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Measurement characteristics

4.4.1 Response time

Because the duration of many standardized tests is limited, a quick response is required from heat flux
meters. In many cases, a full-scale response (99 %) of less than 10 s is required.

In general, application of the response time when a heat flux meter with a constant body temperature
is exposed to an irradiance level starting from t = 0, the behaviour of signal output can be described by
Formula (1):

whg

Thd
con
is ¢

As 4
pra
sou

For

whg

-t

Ugyr =1-Sq| 1—elsen

re

Uout is the output signal in V;

S1  is the primary sensitivity in mV (W m-2)-1;
I is the heat flux in W m-2;

t is the timeins;

tsen isthe sensor time constantins.

response time of a particular sensor is therefore usually indicated by its time constan
stant of a heat flux meter can also be seen as the time in which 63 % of the full scale (100 9
pached.

| rule, the full-scale response (99 %)\is reached within a timeframe of 5 times the time g
Ctice, this means that after 5 times:the time constant the response time no longer is a
rce of error.

. p-cpd 2
sen — 162,
bre
tsen is the sensor time constant in s;

p AJs the foil density in kg m=3;

Gardon gauges, based on a+oil, the response time can be approximated as in Formula (2):

e8]

E. The time
) response

onstant. In
significant

(2)

Tp 15 the fotspectfichearcapactty tmj kg K
d is the foil diameter in m;

A isthe foil thermal conductivity in W m-1 K-1.
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For Schmidt-Boelter Gauges, based on a thermopile, the response time can be approximated as in

Formula (3

tsen Z(
T

where

Jpval
4 pcpd2
22 ) 2

tsen is the sensor time constantin s;

is

thao cancor dancitvuin lrg 3.
O

p
cp is
d is
A s

Most heat
measured |

If heat flux
of heat fluy

4.4.2 Wq

In general,

(its workinfg range). Also, the sensor has certain sensitivity'and a certain response time to reach a cer

output sig}
limits, in W

The absorh

4.4.3 Semsitivity of heat flux meters

The sensit
itself. The

window, afd thermopile will result in a certain output at a certain level of incident radiation.

The incide
polynomia

1=A0'|'

....................... e
the sensor specific heat capacity in ] kg-1 K-1;
he sensor thickness in m;

the sensor thermal conductivity in W m-1 K-1.

flux meters currently used for fire tests have a time constant around-1 s or less. Theref
esultsofheatfluxinnearly steady-state conditioninfire tests canbedeemedasinstantane

is measured in a very fast phenomenon such as flashover stage or explosion, measured res
might be needed to correct using the time constant.
rking range

a heat flux meter of a particular type is designed.to measure within a certain heat flux ra

hal level. The main restriction is that the\absorber temperature is kept within accept
hich the paint and sensor will not be destroyed.

er temperature rise is a result of incident heat flux, sensor construction, and cooling syst

vity of heat flux meterg-is-primarily determined by the physical composition of the se
combined properties~of-the absorber, surrounding geometry (limiting the field of vi

ht radiation level-as a function of the output voltage signal is assumed as a second-deg
as in Formula-(4):

2
out

AU ek AU

where, [ is
The view a

Ao, A1, and

(3)

ore,
DUS.

ults

nge
fain
hble

) sor
EW),

ree

(4)

the/incident radiation as defined by the calibration method (Clause 7, 8, and 9).

ngle dependence is then considered by the calculation procedure of the method.

A3 are constants to be determined by the calibration procedure.

Uput is the output voltage signal.
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Ap can be identified as in Formula (5):

Ay =n0Ty

where

n isa coefficient to consider influence of convection in the calibration situation;

Twe is the absolute temperature of the cooling water during calibration;

ictha Stafan Roltomanny ~onctangt Siven-as C £70E51
gve 5958090+

10=8 Wan=2.K=4

(5)

T tIrrC-o Tt oD ot c oo tTaTIT 5

Wh
1,0

bes
asi

bn the heat transfer by convection during calibration may be neglected, the coeffidient n
hnd Ag may be calculated directly. Otherwise, Ag has to be determined togethervwith A¢
[-fit procedure as described in ISO 14934-2 and ISO 14934-3. The coefficients.ean then be
n Formula (6):

A
=70
(GTWC )

bn used in practice, the incident radiation, 1 is calculated for various water temperature
mula (7):

Wh
For

out

whére

and

Tw 1
con

s the in use temperature of the cooling water. The first and third terms are, in most cas
parison to the second term.

In many cases, manufacturérsonly provide a linearized sensitivity coefficient (Ag and A1 in Fg
In such cases, they assume Ag and Ap are zero.

4.414 Spectral and.directional response

Thevalues measured by the heat flux meters described in this part of ISO 14934, i.e. the Gard

is equal to
and A2 in a
calculated

(6)

s, Tw, as in

(7)

(8)

bs, small in

rmula (4)).

n type, the
om the fire

fferently to

for many common fire tests for which they are used, the uncertainty caused by directional and spectral
variations in the fires themselves can be assumed to be small.

There are two situations that need particular care when using these heat flux meters that could cause
them to deviate significantly from the ideal. First, if a window is fitted to the heat flux meter to eliminate
convection, both the view angle and the spectral response of the heat flux meter can be significantly
affected. Second, if the coating on the sensing element becomes contaminated, the spectral response of
the heat flux meter can change. The manufacturer’s recommendations should be followed for recoating
the sensing element to minimize uncertainties due to spectral response.

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=7dbb50073f8c6559cc5ea502c65fcaa1

ISO 14934-4:2014(E)

4.4.5 Sensitivity to convective heat transfer

The Gardon and Schmidt-Boelter type heat flux meters described in 4.3.1 and 4.3.2 are sensitive to
both incident radiant heat flux and convective heat transfer. The convective heat transfer is normally
reduced to a minimum during calibration in a calibration furnace while in a fire test situation the
convective heat transfer can be significant. Furthermore, it should be noted that the convective heat
transfer in an arbitrary situation could give either a positive contribution (heating the sensor) or a
negative contribution (cooling the sensor), depending on the gas temperature adjacent to the sensor in
comparison to the sensor surface temperature.

4.5 Physi

The shape
body: a w:
cylindrical

Tubes for v
to the body
shown in K
shown in F

Key

1  absorb
2 body

3  tempey
4  heatfly

1 1 £l £l &=
pIL AL SIIdPT UL IITAU ITUA IIITICI

of a heat flux meter is usually cylindrical. The absorber is usually directly attached to
iter-cooled heat sink. There is a wide variety of sizes (diameter as well as height) of
body.

Fater inlet and outlet as well as lead wires from the thermocouple or thermapile are attad
. Heat flux meters can be categorized by the way of tube attachment: the’horizontal typ
igure 5 with tubes and wiring attached to the side wall of the body,(ahd the vertical typ
igure 1 with tubes and wiring attached to the bottom of the body:

er 5 tube for water supply
6 tube for wiring

ature sensor/Signal 7 cable

X meter-sighal 8 incident heat flux

the
the

hed
b as
P as

Figure 5 — Horizontal type heat flux meter

In order to facilitate installation, a flange may be attached to the body of the heat flux meter (see
Figure 6). The side of the body may have a threaded hole or female thread for installation (see Figure 6).
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Figure 6 — Flanged heat flux meter (left) and flanged and threaded heat flux meter (right)

5 |Attachments to heat flux meters
5.1 Air purging
Air purging (see Figure 7) may be used in combination with aheat flux meter. This is particularly useful
wh¢n extensive amount of smoke or soot is expected during the experiment. Air purge systems are used
to grevent the smoke particles from accumulating onto the*absorber of the heat flux meter. It should be
noted that purged air can affect the combustion and heat transfer, in particular convection, pround the
heaf flux meter. Air purged sensors will require dedicated calibration (see also Clause 6.).
1
2
o
3
4
Key
1  air outflow 3 air pipe
2 cover for guiding air-flow 4 purging air
Figure 7 — Heat flux meter with an air purge system

© ISO 2014 - All rights reserved 9
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5.2 Windows

In order to measure radiation only and thus, avoid the contribution of convection, a window may be
attached in front of the absorber of a heat flux meter (see Figure 8). It should be noted that the window
can absorb a significant part of the radiation, and also that the mounting of a window will change the
field of view. Therefore, the choice of window material as well as mechanical mounting will affect the
measurement. This will require dedicated calibration (see also Clause 6). Figure 9 shows examples of
transmission of some types of window materials.

o
) 1
1
b\ § 2
/ 4
3
Key
1  sensing surface of the heat flux meter 3 flange
2 holder{for window with a window facing to 1 4 heat fluxmeter body
Figure 8 — Heat flux meter withkawindow
1
A /2 3
100 A
~
g4 \ \/
80 ( =1 \ AN
./ .
> 4 bl | L}
| [——
60 / N\U
5 1
N
40 } 6/ \ \
, =
0 0,5 1,0 20 40 60 80 100 20,0
Z
(Unit: nm)
Key
Y transmittance (%) 3 YTTRALOX
Z  wavelength (nm) 4 silicon
1  crystal, quartz 5 IRTRANZ2
2 sapphire 6 Germanium

Figure 9 — Transmittance curve by each window material
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Cooling system

For both the Gardon type and the Schmidt-Boelter type heat flux meters, the body is usually cooled and
stabilized by circulating water. Care should be taken that the water temperature remains as constant
as possible, and that it remains above the local dew point temperature. If the cooling water temperature
is below the dew point of ambient air, water condenses on the exposed surface of the heat flux meter
and gives an incorrect measurement. In case of measurement of very low level of heat flux, temperature
change of cooling water might affect the measurement considerably. Figure 10 shows signal output of
a heat flux meter, which exposed to no irradiance when cooling water temperature is different from
ambient temperature. Use ofa coolmg water circulation system, as shown in Flgure 11, isrecommended.

*1ved by the heat flux meter Flow rateof waterfrom 0, 5 ltoll per min is usually suff1c1
pose.

0,1

0,05

-0;2

Y output (kWm-2) Z temperature difference (°C)

Figure 10 — Output of heatflux meter against cooling water temperature differenc
ambient temperature (when no irradiance is given)
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-
-

= <5
Y =
Key
heat flux meter 4 signal analyser (voltmeter)
pump 5 and 6 ) 'water temperature controller
floyv meter 7 cooling water

Figure 11 — Cooling watercirculation system

6 Selection of a suitable heat flux-meter

6.1 General

There are geveral criteria for the selection of a suitable heat flux meter for use in a fire test, such as
— range pf measurement;

— dimenfions and weight;

— orientation of sénsor surface against wiring and piping system;

— view apgle;

— assesstmentoflevel of convection heat transfer. [8]

6.2 Range of measurement

6.2.1 Evaluating the working and calibration range

Excessive incident heat flux to a heat flux meter beyond its working range can cause destruction of the
heat flux meter. On the other hand, the use of heat flux meters to measure at very low levels of heat
flux (in relation to the working/calibration range of a heat flux meter) can cause large inaccuracies and
errors. Therefore, the working range as well as the calibration range of the heat flux meter should match
the conditions of the intended measurement.
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6.2.2 Looking at the required test method

When selecting a heat flux meter, it is important to estimate the heat flux level to be measured. In case
of standardized tests, the heat flux level is defined in the standards covering these tests.

6.2.3 Estimation of the expected heat flux

When a heat flux meter is used in a real scale fire test or in a test where combustion cannot be controlled,
the following assumption might help to choose a suitable heat flux meter. Table 1 gives typical levels of
heat flux atvarious fire conditions. Note that time is involved for the occurrence of a certain phenomenon,

but Table 1 prnvir]nc gnhnra] information for the selection of appropriate heat flux meters

Table 1 — Typical levels of heat flux (KW m-2)

Heat flux Phenomenon
(kW m-2)
100 to 200 Incident heat flux on the wall in a developed firerericlosure

30 to 100 Radiation from burning house

around 30 Causing ignition of tree
20to 10 Causing ignition of timber
around 7 or 8 |Lowest level for causing ignitiongftimber wall under a pilot
flame
around 4 Level for causing second-degree skin burning
around 1,4 Highest level for peoplefoendure without serious pain
under 1,3 Solar radiation to théearth'’s surface

6.2{3.1 When heat flux from a fire plume,i§ measured, the level depends upon the size of fire plume and
distance from it.

6.2{3.2 When measuring heat flux'dlong an escape route, a low level of heat flux such as Helow 5 kW
m-9, should be measurable.

6.2{3.3 When heat fluxis measured in a developing stage of fire with single flame, the heat flfix from the
flanpe can be up to 100kWm-2, if the measurement is made in contact with the flame.

6.2)3.4 When heat flux is measured in a fully developed fire or in a fire resistance test for structural
meinbers, appreximately a maximum level of 300 kW m-2 can be reached.

6.3| Type, dimensions and orientation

Theltype, dimensions, and orientation (horizontal or vertical) of the heat flux meter used im a fire test
should be specified in the test method. If such specification is not given by the standard, the manufacturer
of the test equipment might recommend the type, dimensions, and orientation of heat flux meter to be
used in the test equipment.

When a heat flux meter is installed into a specimen, the water cooling system of the heat flux meter
might have a cooling effect on the specimen. This can cause a drop in the temperature of the specimen
around the heat flux meter and result in a delay or failure of ignition and/or flame spread. In this case,
use of a small size heat flux meter is recommended.
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Where a heat flux meter is installed in a large-scale test specimen, care should be taken that the heat
flux meter as well as wiring and piping system are robust enough for the purpose.

NOTE It is suggested that a piece of insulation material, such as ceramic fibre can be inserted between the

heat flux meter and the test rig or the specimen, and that the wires and pipes of the gauge should be also protected
with a piece of insulation material.

6.4 View angle
If a window or air purge system is installed into a heat flux meter, the view angle will be limited, and
care should be taken that targeted heat source is within the view angle. Where the size of the heat
source canhot be defined, heat flux meters which have a limited view angle should not be used.[?]

6.5 Response time

Most of th¢ Gardon type and Schmidt-Boelter type heat flux meters have a short time)constant of Jess
than 1 s. Therefore, there is no need to consider the response time for the application)to standardized
fire tests, ywhere heat condition is relatively constant. However, if heat flux is measured in a very ffast
phenomen¢n such as a flashover or explosion, the response time should be taken into account for{the
selection of the heat flux meter.

6.6 Sengitivity to convective heat transfer

The Gardop and Schmidt-Boelter type heat flux meters are notiequally sensitive to convective heat
transfer. The surface temperature is lower on the Schmidt-Beelter type, which should be taken |nto
account.

7 Performing a measurement
7.1 Installation

7.1.1 Insgtallation of heat flux meter to test equipment

The methofd of installing a heat flux meter into test equipment is usually specified in the test standdrd.

7.1.2 Ingtallation of heat flux meter to specimen

When a hdat flux meter is-installed into a specimen or a dummy specimen, holes are drilled in|the
specimen o accommodate’the body of the heat flux meter. In general, it is recommended to have|the
surface of the heat flukineter at the same level as the surface of the specimen.

When the qurface™of'a heat flux meter is on the same level as the surface of the specimen, both convective
and irradidtivé heat transfer to the cooled absorber are measured. It should be noted that the heat flux
meter meapures heat transfer to the cooled surface of the absorber and is dependent on its temperatpre.
The heat transfer from the environment to the specimen surface is, in general, much smaller as the
specimen surface temperature rises. When the surface of heat flux meter protrudes from the surface
of the specimen, in particular when orientated vertically, the convective heat is altered. If the heat flux
meter recesses from the surface of the specimen, the edge and side wall of the hole of the specimen
limit the field of view to the heat source. Recessed as well as protruded mounting should be used in
exceptional cases only, and should be well documented.

In a large-scale fire test, the heat flux to a heat flux meter mounted in the specimen is sometimes
measured. In order to install a vertical type heat flux meter into a specimen, a hole may be made in the
specimen through which the heat flux meter is inserted (see Figure 12). In this case, the tubes for water
supply and lead wires can be protected by the specimen. However, care should be taken to avoid damage
or mechanical stress to the sensor by collapse or deformation of the specimen. It is recommended to
insert an insulation material, such as ceramic wool, between the side of the heat flux meter and the
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wall of the hole of the specimen. This insulation material can protect the heat flux meter from any
deformation of the specimen, and also reduce the cooling effect of water-cooling system of the heat flux
meter to the specimen.

Horizontal type heat flux meters can be mounted on the surface of the specimen in large-scale tests
without any treatment of the specimen (see Figure 12). In this case, the heat flux meter protrudes from
the surface of specimen. The tubes for water supply and lead wires are now exposed to the heat source,

and should be protected by appropriate means.
1
A
|
Lﬁﬂ/
Tt |
J.l‘\ 2
Hedt flux meter is installed to the specimen Heat flux meter is installed on the surfag
through a hole. specimef
Key
1 [surface of the heat flux meter is on the same level of the surface of the specimen
2 |tube for cooling water
3 |heat flux meter protrudes from the surface of the specimen
4 |tube for cooling water
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Figure 12 — In'stallation of heat flux meter to specimen
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Afterinstallation, a check ofthe electroniccircuitshould be carried out. The check consists of replacement
of the sensors by the following:

— aresistor of similar resistance value to the sensor, to verify that there are no significant offsets;

7.4

a voltage source to verify the voltage measurements.

Relationship between output voltage and total heat flux

The sensitivity of heat flux meters is primarily determined by the physical composition of the sensor
itself. The combined properties of the absorber, surrounding geometry (limiting the field of view),
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window, and thermopile will result in a certain output at a certain level of incident radiation. (See

[SO 14934-

1).

8 Calibration

8.1 Secondary standard heat flux meter

Secondary-standard heat flux meters as described in ISO 14934-3, should be calibrated according to one
of the primary methods described in [SO 14934-2.

8.2 Wo

Working h¢at flux meters to be used in fire tests should be calibrated by comparison with the sécond
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The water

supply system for cooling the heat flux meter shall be checked and itis important to make s

ure

that there is no leakage of water and that water flow is according to the manufacturer’s specifications
and constant. Filtering the water supply may be appropriate to keep particulates from blocking the

water pass

ages inside the gauge.

10 Use of heat flux meters in fire tests

10.1 General

This clause gives examples of the application of heat flux meters in ISO standardized fire tests. In any
fire test standard where heat flux meters are used, ISO 14934-3 shall be referred to for calibration of
heat flux meters and ISO 14934-4 should be mentioned for correct use of heat flux meters. The following
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