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Abstr?cL

'fhe physical reason f.or draf t of aIr phenonrena ls 1n
the first place che co¡rvective surface-heat-transfer-
coefficienE. To flnci ouÈ abouÈ ¿he tnfluence of turbulence
of air moÈlon on bhe drafÈ sensôtlon, it is necessary to
carry ouE measurements of t.lre surface-heat-Èransfer-
coe¡fficienc rn de¡:endence of the air turbulence. T'he
results of firsc nreasurements of chis klnd are subJect
of the present paper.

1. Mechods of measurements

A1r veloctties drffering tn an¡ount and tur!¡ulence were
cro.rLud t¡¡ a cl tn¡.¡Le best roorn w¡ th conaE¿¡¡b antblant
t rrmlxJrûLurt:. 'l'lìt)su .¡ir ve Ic¡clLlog wcrc analysctl by mcuttu
r-¡l .r l.rLcIy clcvufo¡rucl .rttcttto¡ltutr:r wl¡tch ls ¡ron-dlrcct[o¡¡al
rnJ ÈeflrpcrJLur!J-cor¡llenstrLltt<¡ (1'2) seo flq. 1' Thls ls
caI Ied a Thernrtstor-conscant-Èenìperature-anenlonleter wlÈh
<1 v€lry !o\., cinre consÈant (1O n¡s) .

l'l¡e cottvr:cl-ive surfdce-he¿¡L-transfer c¡f ¿¡rr motiona
analysed by rneans of the dnetno¡netcr was measured at an
artificial head, heated up to 34o C at an air tenPera-
ture of 22o C (see fíq.21. EsPecially the influence of
the very qurckly varying (turbulent) air velocltles on
thls uniE LrA6 LO be examined, and for their measurellent
¿n i¡¡strument was needed whrch regiEtered witl¡ almost
no <JcIay and posstbly without inFluenclng tlre tneasuring
v¿tuc. Such ðn Instru¡[ent ls the Lä8er-dlfferenrral-
ir¡Lerf crc¡ntcLer (L0I ¡ (l) .

[sscnÈral characÈerlslic of an LDf ls Èhe Partl-
tron of a (Iaser) l¡caur oI I ic¡lrt tnco tlro Partlal beatns,
ca¡>abl e rrf [nÈerf eroncc ' t.rki ng a paral Iel course next
Lo e¿ch other througlr thu nrccliunt to bc ex¿utined ( lrert:
rhr.l air rn f ront of Llrc l¡cattrcl hcad) and dre reunlted
sul.ise<¡ucnÈIy, sc.e L it¡ . 3 . In case there is a dif f erence
of dansity in Ll¡c lr¡u<l¡ultt (liere due to dlffcrlng arr
ccrrr¡rcraturr.:) .rrrrl , Llrus, à difference in rcfracÈion
nun¡l¡ur , Ll¡c Lwo parL ial bca¡ns hôvc oPtlcal ways of
diffcte¡rc Icn(lths.'the consc(luence Ís a corresponditrc¡
¡rlr.rSe clrs¡rl.rccfucl¡t c¡ncl del.retrdinq hereOn inÈunSif Ic¿¡tlon of
aÈErjnu¿cr<¡n of Lhe inÈenðiÈy of lfqhÈ by lnterference.
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In the prescnt case - afÈer evaluatlon of the results
of lnterference - the LDI ft¡rnlshed measurlnq data on the
dlfference of densitlz and thus dlfference of alr tempera-
ture between the trro partlal beprns. 1o determlne the
total profile of temPerature fn, front of the heated head,
the two partial'beams must be gulded step by step through
the f ield in (luestion and the sì:par.rÈc values of Èempera-
ture dtffcrence must be added uP.

Wtth t he alcl of the [,DT , t:he tPmperature curve ncar
a hcaÈetl body can be reqlstert'cl ol)t-LcaIIy, thus mt¡ettnq
the requirements mentlonecì above. Takf'ng lnto consldera-
ti,on the f act, tlìat tlìe development of temperature ln
front of a heated lrcdy orlqlnates ln dependence of the
Loss of heat of thls body by the moved alr, the convec-
tlve surface-heat-transfer-coefflctent can be found by
means of calculation.

2 Resu L ts
1 Thi ssoft rature bounda la er and convect
sur ace,- ,-trans er-coe c ent

measurements and dlscusslo

Concerninq the connectlon'hetween alr temPerature 0 (x)
anrl thc ti IsL.rnce x f rom^t.t¡e lrtlatarl bocly (head) , aurf ac€
tempcrature 0o (here 34"C) lt wag'found:

, qfl<, =,qoo,: s*ì'e:ä,ï r... (1)
'l tf 'l'l' tl

wherg j,- represents the:alr tenperature 1n great dlstance
.from the heated body' (here 22"c1 åhd d the thtckness of

,,.tprlperature,bcrundary, Iayer;i T'hls means the dfstance f rom
the heated body where, the'temP*lt¿iture dlfference betereen
head and room air has come down to the e-part (Eurer
constan b)

. ì 'i Consider{'ng the ,f:acb.tihat there ls no alr motlon In

.r'- r:âS rvreII aBiwtth iühe:requatlon atrready known for the con-
t' . i rveçtive surûaoerheat-branefêú+ooeff lclent:

t:

,'ri6y

I ir,r tiiì^¡. 1i- ')iì'. 1r:,'ia, i i,
0oK (3)

r-r l

li

equatlng ()),

' I ::'l o¡t i
'' l9 obtained.t ì'

1i.i:

'\.' I (1)

(4 )
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2,2 A r motlon a d

ûK = oEK+2.7

lve surface-heat- t rans fer-coe c

ru= t: 
" 

(s)'5ot I

hrlch the standard devlatlon S of alr motlon, that ls

s1 oo- lw/^2K I (6)
m

and rrEN represents the selfconvection.

the mlnlmum convectlve
s no air motlon, is abouÈ
Ilowever, even in f lowinq alrtl¡e selfconvectlon would notlatnc.d by t.hc t-.fft,.ct t.¡f tlresurface, whlch, ln LlrIs case,motlon free of turbulence
. Thls would mean, thef this alr flow was beyond
boundary layer of the alr
rve seqment up to the polnt9 c arr temperaiurÀ,-tt,..uare no draft phenomena yet, aceoriitng to 

"uiriãi'meaguremenès (3), .

I

3. Summarv of results and outlook

1,' So farsr neasurements as mentloned above led to thef ol lowlng lstaÈements :)

li'-Tþe cdnúecL'rùe-su4lace neat,¡fþÄsfer rncreases s.,me as' ':rhe réiurrrör,hesrée "r i;;tsüÎ!;;;-;";";;ãi.ãå "i,veloclty,,,9guat to,tþe srandard devtaÈron-ái'ãr,veloc-Lrty variaÈlons, that ls
.;1 t2¡
. - ; 1".

:,þeqlnnlnq.rwrlthrÈhe .rselfconvectlÖn, the convectlve
, 3u E f ace:hea t,:r t uãns f e ù--aoe f f Ic te rr t' r 1 sÀ s 

- 
;;; ; ;; i ióa r r ywlÈh lncreaslng sÈandard devfattãn.

The disturbance - morg or less strong - of the ,heated air close to th9 body, ti"rn.J due to selfcon-vectldn,'conseqìjer,". oÈ p;rååti;;' (vartarlon) of airmotlons, of exÈerion infiuences (1.e. 1nl.et of a1rthrough alr condltlonnlng) fs ãt'maior Importancefor the convectlve loss óf neaè.
the a¡nount of the convectlve surface_heat_transtSr_coefflclent q- is lnversely p.opoitfonal to thethrckness ofK boundary rdpä;;i;;;-i;;;.'ãr'TT, :

heated by the body.
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The presented resuleç have been obcained by means of
frrst meaauremencs of Èhe klnd descri.bed abone. More
rncasure¡nencs wilL be required to make a more detailed and
r¡ore co¡nprlslng scace¡irent on the ef fecC of alr motions on
rhe convècrrve loss of heat and thus, on the thermic
comfort of nran. Turbulence ¿nd average value of air
velocrty 6hould then be variated, more than lr has been
.tone now¡ furthermore, flowing direction and geomeÈry
úr Èhe heared body and - LaaÈ but ncr least - tlìe
tnrlue¡¡ce'of freguencies of alr motions on the convective
suriace-heat-transfer-coefficlent which have not been
consi.lered yet , must. sttII be exa¡n¡ned.
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