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A temperature difference recorder
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ABSTRACT. A lli~ple and aenett ive i n8t~umcnt for con!inuoullly f~ofding ,li fTt"rt'lIcC' of tcm~t"rft tul'c
between B.ny two lov(ll" III t.he freo etmosphere In conneet fon with IItudy of exe he nge proceM!K's in th e tower
ILtm·l"llhprn h~R been ,teller. botI . I,t.opcretee over a te mperature rango of ~50ac anti hIL8 A 8t"'IIRitiv it of t he
~r'(lc-r ,of ~ ' 02 C for. LcmllCrat.ur~ ~Ift'erenN". DMtl tbcemietore of I ':! mm diam eter are need aft 8("1l1O~ ft
hnearasntloll of t hei r Clll\rn el('rls tiefi . a er

3. Sensor

(I )R = e BIT

R - rosi.tanee of the thermistor
B - n constant nnd '

T - tempernture in °e .

where,

car~ he cheeked by} nserting thermisto r equivalent
resistance of 3·9 K ohms by a switch 8,. _

. Tho ~ut-of-ulll",lnllce voltage from tho " ri-lgo

.. "Illpl~fi?,l. by all open,ti,.'nal a.' ~l l~lifier (typo
141 -11 FF,T. AIl"I~lg'lll DeVICes). II" s ulllpl ifier
needs two KUpplw,q of ± 15 V ami h n,q 1111

?pell 1.001' gain .of .SX 10". The ,1",i red gain
In obtained by adjusting the feed-buck resistnnces
of oither 470 K ohms nr 2;0 K ohms by means
of .a switc h s, 4;0 K resistance gi, '''' higher
garu, called without attenuation whoreas :!70 K
provides a gain called with a t tenuation redu ced
by a factor of ahout I : 0·5. The output of thc
operational amplifier is then fed to a 0-1 mA
st rip chart recorder. The switch 8. ill position
l provides 8 U output of 0'0 rnA from centre zero
of the ~nler for a difference ~f )Oe in tempera­
ture; maximum temperature difference of 2·00 e
Cl\n! .therefore. be recorded in this position. The
positron 2 of the switch furnishes an outpu t of
0 ·5 mA for a. d ifference of 1l·5°C and maximum
temperature difference uf 23°C can be recorded
in thi s position. '

Small bend thermistors are used .... tomperature
sensors having a mean diameter of 1·2 mm
dissipation constant of 0,) mw;oe. and t im~
constant of about 2 seconds. The thermistor
is n nonlin,,:,r device .which has negative tempera­
turo coefficient obeymg an approximate relation
of the type,

to Intr(lductlon

Tn micrOllwteorologieal studies, in connection
with hou ndary layer probl ems, detai led know­
1t.,IIl" nf the t.hertual structure of the lower layers
of tht\ at mosphere i~ required. Upward and clown­
wnttl hent, Ilux cnn bo known if wind (lata .nu l
tomperetnr« dat.a. are avai la ble {or particular
levels . Standard mstru ments arc available to
measure and reeur t] fluctu nt ion« of temperature
at desired levels. Ff'{)111 t IH'SC records , it iii however
not pn.'~ihle to ovnlunt« the diflerenee of t.1~mplm· ­

ture between any two levI·11'\. with snflicient (leg~:c

of ~lIn,cr. It was, t.l wrofll.re, pro posed to develop
an instru ment for mcas un ng and record ine tho
d ifferen ce of temperature between two l evr)s
80 that a oontinuuus record of a. temperature
difference profile is obtained.

2. Prlnelple of operation

The instru ment i. basically a Whe"tston"
bridge cireuit as shown in Fig I. It, ,,1111 It are
two fixed resistnuces of ti, e hri~e and two 'ther­
misters Th, and Th2, form other two resistano -«
of the bridge. Two potentiometers Il.,. an,I
TIs are connected in ser ie..'i with thermistors for
balancing purlXlf.O. Zener cont rolled 15 V d.c,
. npply is used for t.he bridge. A switch 8 is
provided for selecting two different Bensitiviiies.
In position ) (unit I) it pruvides a higher ""nsiti ­
vity whereas in position 2 (unit II) lower sensiti­
vity is obtained by changing the resistances of ­
arms. As the resistances of the two thermistors
are equal when the)' are kept at same level.
the bridge is balanced and thc output is zero.
lf thermistors are kept nt diffcrent levels havinll
different tempernture, nn unbnlnnccd voltage
outpnt is obt.ained depolllling npon the tompern­
ture dilTerence. 'I'ho null point of the bridgo
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