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SUMMARY
| ’
A shielded, gold disc radiometer, specially designed for field use, is
described, It measures thermal radiation in the range 001 to 102 cal"“’

- The calibration is not. greatly affected by ambient temperature or

2
cn~ < s
by prolonged exposure and the.error introduced by winds of up to 25 mile/h
is less than 8 per cent,

(
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) INTRODUCT ICHY

|

Most cellulosic materlalslmay be exposed to radiastion intensities

of less than 0¢1 cal em2 s~7 yrithout any likelihood of their igniting
or even charring but if theylare subJected to an 1ntensmty greater
than 10 cal cm™ é ignltlon toakes place within a few seconds.

It follows that the lmportant xange for thermal radiation
measurements made in comnexion with the hazard to buildings exposed to
fires is from about 0:05 cal ém“z -1 1o 145 cal am™? s-1,

I

Instrumen 33 such as the Mbll Thermopile (1) or the asbestos faced
copper disc (2), although suitable far laboratory measurements, are too
susceptible to draughts in the field end the error introduced by, say,
8 10 mile/h wind would be over 100 per cent, It is necessary for any
instrument to have as robust!la construction as possible and be simple
to operate e.g, without freqﬁent zero adjustments,

|
DESIGI‘? AIQD COI‘IS’J'.‘RUC’.‘.‘ION 0 THE RADIDMEPER

A rediometer which has been developed for field use is illustrated
in Plate 1, It consists baslcally of a gold disc to which is attached a
LO-8, W, G, chromel- coxauanuan thermocouple, The front face of the disc is
coated vith candleblaoclk ‘to incrnase its agbsorptivity and hence raise the
therme-~cleoiric outoul, ”he gold disc is mounted behind a thin
(0.0010 ~ 0.0015 in, ) wica window vithin a clromium-plated Lrass enclosure.
A second disc is wmounted within the enclosure and is shielded from the
window, The thermocouple attached to thls disc is connected in oppesition
to the other,’ |'

|

The blackened gold disc is only C.Q04 in, thick to glve a rapid
regponse time and the 40-8,V,G, chromel and constanten wires are silver-
soldered to it. The assembly is supported on ceramic posts which are
gecured by epoxy resins, Diagrams of the radiometer are shown in Fig, 1.
On one version of the rediometer a Z-in, diameter hole was drilled .
diametricelly through the radiometer body through which coolant water’
could be passed if the radlometer was to be exposed to high 1ntensity
redietion for periods of more than about 5 mlnutes.

|
PERVORMANCE OF Tl RADIOMETER
I

A typical celibration' is given in Fig, 2. The factor limiting the
meximum intensity to which the radiometer may be subjected is the
temperature at which the Landleblack on the exposed gold disc deterlorates.
The temperature attained by the disc is a function not merely of the
incident radiation but also of the body temperature of the instrument,
Yor short perioeds of exposure (i.e, up to 5 minutes) radiation intensities
of up to 1.2 cal cmr2 s~1 nay be tolerated vidlst for an indefinitely
prolonged exposure (i,e, exceeding 60 m1nuLes) the intensity should not
exceed 0°7 cal au-2 a~1, :

Figl 3 glves the outpuu of the radlongter when it is subjected to a
constant’ level of rediation of 0¢5 cal an™* s=1, Prom Fig., 2 the
response time of the radlomuncr for a 95 per cent true scale readding is
10 seconds, It can also be secn that prolonged exposura reduces the
output by 3 per cent with water running and about 15 per cent without
water rurming., The Bllgbt variations superimposed on the gradual decline
of output are due to fluctuations in the radiation source.
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When a radiometer was removed from a refrigerator at -10°C and immediately
subjected to radiation its output agreed with the normal calibration, This
suggests that the radiometer calibration is substantially unaffected by ambient
temperature, : - i

t wag then found that the ffectkol wind was greatly reduced by increasing

the separation between the exposed disc and the mica window, The final design,
in which the mica window is sandwiched between two front plates bolted to the!
radiome ter body, is illustrated in Plate 1, Provided the exposed disc is not!
less than § in, behind the mica window the effect of wind up to 25 mile/h wasi

to reduce Lhe radiometer output by less than 8 per cent. TFor a lower wind speed
the reduction was less, The wind effect can be diminished further by using a!

thicker mica window, but this is undesirable as the selective absorptlon of
incoming radiation is thereby increased;

|

|

The wind effect was found to be sllghtly f{ected by changes in the ]
incident intensity, the radiometer body temperature, the thickmess of the mlca
window snd its separation from the expo§ed disc. ,
. '

FIELD USE OF ¥HE RADIOMETERS

The robustness of the instrument.is best described in terms of an accidenk_
to several radiometers which were substantlallj identical with the type
illustrated in Plate 1, These were to be used in a series of sxperimental
building fires on the banks of the. 8%, Lawrence in Canada during Junuery and
February, 1958, During transit the containing -box was broken and several
radiometers re?elved blows of sufficient.force to dent the solid brass enclosures
to a depth of '/32 in, As a result the discs were of course dlsplaced They i
were relocated approximately in the ¢1eld and it was later found in the
laboratory that the calxbratlons had not. bnen affected,
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Conclusion i 1
|
The instrument w111 measures thermallradlatlon levels in the range . :
0°01 to 12 cal cm=2 s~1 and is convenient for use in the field since. it’ 1s |
robust and is not greatly affected by wind, For exposurss of less than’ .
5 minutes or intensities less than O-7 cal 2 s-1; no water supply is
required for cooling. : '
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Radiometer without |provision for water cooling -
with front plates and mica window detatched -
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FIG.I. DIAGRAMS! OF RADIOMETER
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