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Introduotion

by

R. II.. Bigmare

-. ~ . ,.-- \ ..
.: .:.• An anemometerr;haa 'been deveLoped to measure the speed of slow

airstreams in' p'osit10ns \',herethe .1nstnnnent recedves radiated heat.
Although designed sp3oifioally for tho; reasurement of' the ventilation
of \fires in small enolosures, it should be useful :in other fields.. . .... ~.~: .

'fhe instrument vas required to:
: .

(1) measure the speed of nir ~ uuitottl tEl'~arli tJ.odJ:lg.:
at speeds between about 15 and 10J cm!Sj .

.,.' . ... .....
(2) aV?~d disturbing too .airflow pat.tern through :t¥. orlrl'oo .•: .....

~ an ,·lide;. '. - ' " " "''<'. ' "
.,' "

produce an output which oould be recorde8 continuously;
• I~

Ii
have a rapid respOnse to change_.af', airape6,dj . '

..... ,

. , - .: .
'1 • ~- ,.

(5) ,'be ~eeted~'intens~tie8 Of ,rad1at1~ of up to"-'" . :
.. 1· S~Oa1 cm-2 ~-~, tslUng 'on the sensitive part of the ':' ';•.':«
.' W~.J j .... ~ . ;''t'. .." ,1.i"

.: , .," .'; . ~:~ j' : . . . , ....... ~ .t~· -.• '.

Tqe;'shf81ded hot..w1i"'~ 'anemomete; des'c:r1bed by S11nmals (1}: m~tj r '~:::
, all, the' reFementlS except the ·wt. ' . .!, ': " '~.. '.. j

. . -, • • • ~. ' ••". • ~ ;3. ~ I. ;s..-. " •. ~. ,"" ....... • .' (. ,

The Sil!m6ns' ~ter~ Oons1sts of a'. small twiJl.bore s11ioatube··
"wh1ch'ls';heatEid by Pa8a~ a, OonBtarJ.t current through 0.. 36 B.W.g. '.'
nichrane w1re in one bore of tM tube. The mater tdra alao acts as a
Bupport'fozdthB tube. The 1nsttutnent'is oa.l:lbrated 111 te.nns at the
tmnperilture' of the, tube measured by a theI'm)OOup~ tD;.llhe .other bore•

• '1." ..' ld.! ~ "

As the eleotrio power dias1pnted'1n ths heater is 'or ~ba order of
i \1att"(~ oi.1/arttie' ~at'.·ta.l'l1ftg,ori the instrument at,.e.n iDt6ll4ity- of'
rad1at~ of 1·5 cal ar2 8-1 is much larger and would cause:"a l.e.rse .
1ncr~, .~~9Ut~~ (~. 1) , with oonsequential errors in sPeed
m.ea~nt8.·:-It 1:8 1mpoS~ble"to el1m1nate' the· effeota qf racl1ant
heat bjO 1z(oreaidt1k'~ ~leQtr10 heating because the largt;finput would
inorease the'" tu'b~· temperatUre '90 much that the ,increase in cooling· by ..
natura! oonveo(ii¥e',''irol1ld, m8ke~'the: 'instrument inaens1tive ..at lawer ..speec1s.

I .....•• ,' ~.;, .. .; ~ !. ~ t~.~ ... ,!- _. .' .' . '

The ef'fects of "Stray" radiation' ·ha:Ye;be~ e~ted ~ the requ.1rod
range of Qper8.t1on ~ using eo oom~sa.ted arrangemerlt of the anemometer.

i • I • •........ .

•• ; .Jo
' ....

,. ,

~·the·1ni"~nt is. placed'in an.airstream c£ un1fann speed 80'
that the amount of",heat ;radiatedcmto each tube is the S8JIlEJ, the net
output obt ed by connecting the thermOcouples in opposition is zero.

l1hen on tUbeb hea.ted :electrioe.lly by passing a. oonstant oun:-ent
of 0.6 amp t the beater wire the oirspeed can be ca.librnteld against
net ou.tput.

2. ~.~. ~sat~

2:1., Des1sm ot"1ns~nt
·1; •. J~: : : II ~ " , .... : l ~

":\ The al"l"Iingelilent 'used is shoom 111 Fig. 2 and P.l.e.te 1, Two small
, t\'11n-bOresU'ioil tubes are supported an· a 36 8.V1.g. niohrome wire 'thioh

nOES, as 'a heaterf a}6 a, w. S. nichrome constantan th&:nDooouple is
located· in the other bore of each tube. .- , \~ ~~.. .! ....

'\-', ,
L •

. ! p'" ,
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2.2. 'l.'heog of instrument

The instrument is cooled mllinly 'by convection and at an airspeed
of 60 cnVs approximately one half to t';7 0 -thirds of tha heat is lost
by foroed convection. .Uthough the fluid pr~rties determining the
heat transfer coefficients for both forced and tree convection vary \lith
temperature the total heat lost by convection is approximately proportional
to the tube temperature in tha working range of the instrument.

To ensure that compensation was achieved over tha required ranae,
the instrument was calibrated nith various radiant intensities incident
on it.

3. Calibration of instrument

3.1. HormeJ. calibration

The normal calibration ourve (l!'ig. 3) for the colllP6Ilsated inStrument.
is identical with the curve for an uncompensated anamOlI¥';lter of the same
design. '

3.2. Effect of radiation on calibration

The 8nelllOllleter was supported at the oentre of a wind twmel which
generated a unif'ol"ln airstream ''lith a range of speeds bet\leen 0 and' "
100 arVs at the working section. A heating element and ellipticeJ.
refleotor \lere mounted above the wind twmel se ,that the anamccnetsr '
oould be unif=ly irrad1~ted through a mica \lindar; 'by radiation of
between 0 and 1· 5 cal an-2 s-1. As the response of the llJllllllCllll9ter to
radiated 'heat was very rapid it was pollsible to deteot MY effect .that
the haating had on the output of' the anemometer at constant· ~speed
before the radiant heat disturbed the airflow 'by heating the ~t.innel walls.

The tunnel Vias adjusted, to' give a steady airspeed. and tho net output
from the the:nnoooupleB, oonneoted in opposition, flU reoarded with a
oonstant current ttlrol.lgh thL> hoatEl['. .

The radiation was then switched on lind MY ohsllge in output \1&11
recorded.

At eaoh lIpeed the anemometer was irradiated with five different
intensities ~tween 0.35 and 1'5 00.1 om-2 B-1• i'hill procedure \las
repeated for a1x different airspeeds betveen 15 and 100 arVlI. The
maximum change in output lrall 2 per cent. nhioh represents a, IIp!led ohange
of 5 per cent at the highest speeda, This is less than the expor~\Ullltal

error in oalibrating the 1nstrulllent.

~. D1sOUBsion and conclusions

A pair of shielded hot wire anemometers ma.y be used to measure
law airspeeds in the presence or unif'orm external radiation. l!'or
experimental reasons the instrument had to be calibrated with the tubes
horizontally, llut when placed vertically spee~ 10'iler ttlan 15 cm/a may
be measured \ 1). Hon-uniform radiation c6I.I1d to SOIllB extent be deil.lt
with by reversing the circuit and taking' a W'an value of too roadinas.

l!'ar oompensation to be effective the temperature dift'EI['enoe between
the two tubes should be kept as small as poesible and ,therqt9t'e the
eleotrio&l input should be kept as small $.II is'consistent .Y.I.th the
Bens1tiv1tY're4u!red in the desired speed range. .
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L. F. G. . A shielded hotli.re anemometer tOr 1011'
J. So1. lnatrum. 1949 26 (ra) 407-11.
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PLATE. I. 'COMPENSATED ANEMOMETER·
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