
Radiation and Lag Errors of the Chronometric type Rad iosonde

J. r. GUrT.~ and n, c. )UIlE"Il \\"AR I

. A~sTRAcr. The ra I.illtion ~n,t 11l.~ errors (I( t he temperature ck-ment,of t he C-t.\"pe radio.... mde were detes­
mined In the leboee tory U~lIlll a. wlnd tunnel consteuered for th i.. purpos e. The exparimerual er renzem cne and th e
result s obtained ILr O brietlv di -cu-..t-din tbis I htlll'~ r. -

t . Introduction

It was found during- till' In ternar ional
COTllpllrison of Hndiosondes at P;lYf'TJl(' in
J uno IBr,(), t hat the temperatnn« n'('~)rcl l' ll l l\'
the Chronometric tYpt' rad iosond. Wt 'l:P

higher by 8° to IUO C fi t :!u-klll ItoYI·1 anti
a bove, in '('ompa riw ll to tilt' l·.l".A. or \re:-;(

German instruments . It t herefore, h,·...IIIH:·

necessary to determine t he erro r at t riburuhl('
to t he ra diation shiokl used and also t~· 1 find
out th o extent to whi ch t ho error could 114'
min im ized lIy improvin,!! t il t> shie l.I.

Th e shield used fo r the C-typ.· radio:"Oudt'
at Payem r- is shown in Fi.!! . 1. This shield
while effect ivr-lv rh{'ckin£!' t h» solur radia ti on:"
falling Oil t he ' l·le llll' ut ' d irectlv. W;18 itsel f
hea ted appreciahly hy the n;b:"orp t ioll of
solar radi ation, which in tu rn heat ed rhe
air pnRslug throllgh t he narrow d uct. Besid es
th is, mu lt iple rrftl'f'tions from Th I' wall s
of the shield con t ributed to tlll~ ri se in
temperat ure of the clement . The de..~i .gJl of
t he shield WIiS therefore alte rorl to minimize
t hoso 111·ft·cts awl the final f01"1II is shown
in F ig , 2. T he inner sides flf t.11l>ou t e- r shi-l. l
a rc blackened to a di.... tance of 8,.) em from
the top with lnmp bla ck to I1 h."\Orh radiat ion
fa lli ll~ 011 them und avoid. mult iple n-flecr iuns .
T he d ist ance between th e ilUwr and t hl'
ou te r wa lls has al~ Iwen incrC'<l sed to rt'mow'
t he excess hea t from t he hlaC'kelll·d surraet:'.

2. Experimental details

These exper i1ll('u ts nrl:' hasco on t he

" Theorv of heat t ran sfer hv forced con:
\"f·('t iOJ\':' dew·loped by Sf'm ...~ (HI;j.t). The
fll('tor~ afl'l·('t ing radiation erro .s have been
de llIt a t ~!Tt!a t h.·ngth h~' him , In simula t ing
ill laborutor v t he atmusphoric condit ions to
which II raliiosonde is :"lIhjt>{·!t·d dllrill~ it s
Might. there are obvious limitations. T he
various assumpt ions invol ving measurement
of low wind spe eds, intcusi tv of ra-Iintion otc
ill ~itll' an r-xperimeutal wind t uuu el huvc been
di"'{'u 8.'l.t'll by Ha va..hi rt "" (H)j() . The
lahoTiltoty set tip for l ilt' investigat ious
presented her« is. - imiln r t t l t heir urrnngemcn t .
,\ wind t unnel 10 ft InJl ~ ;1Il 1i I "'q. It in
C'Tll ..;;s -st·etioJl was consrructed for tid... pu rpose
( Fi ~ . :~) . \rit h a powerful :\-I'hase exhaust
fan and it sot of variacs. srcadv wind How
in the range of G mp .... t u 0 '1 mps could be
obtained . which corresponds to a vcn tila­
t ion from the gro und 1 1'n~ 1 to a hei~h t of
nearlv ;)I)-lI1h leve l. Tilt' wind vclocitv was
ml·'b~lred bv means of a sensit ive ni l' "llwt l' r
und l' lll'ekf';1 wit h til l' Iiclp of a pito t t nbe,
TIIC radiosonde was mounted in the midd lt~

of t he t un nel . A :-,00 watt {'ow ll'llcing unit
with II good reflector was 1'H1ployl'tl as a
so urce of mdiatiou. Th e iut eusir v of milia tion
was measured with the Iwlp t:f d sens it ive
Angstrom Pyrheliom eter, TII\' va lue of t he
in ten ...ity of radiation fo r a part icular angle­
of in ridcnc(' 'Wus Ulllhipli(·rl hy a suitahle
{M 't or so a~ to cOTTespoll ll to solIn radiation
intensity. IHclividu al f(·uding-s of temllf'ra­
tu re increments were mu ltiplied hy till' factor










