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A dew point Hygrometer with thermo-electric cooling

M. SALAHUDDlN

Care, MeteoroiOflical OJli<:e, Poona

(lIf'feit'C<1 2J M ay 10(7)

AB:rrR.\C1'...\ .10l" p , int hygrom otor which U!IoC ' lm.oto-eloct ric detection and. t bor mo-eleceeie cooling is d eeerib-
d. 'Tnl i l1trQlnn\ i. OJp Joi'"Uy useful iu rQ:n ·tIlring TOry 8Ul&1I va lQml or moisture eontelncd Iu tho air at low \.em
pJr&lure. and high ..lt itu tee, for which IlImB I \ypoa or h)'srometen a re not quite suitable.

1. IDlrodueUoD

Tho dew point hygrometer ha.~ murked advan
tnge-R in practice over t he common types of
hygromderHin th at it (1C) l'"~ not suffer from om)'
defects stu-h as large t ime lag, temperature de·
pcndencc amI h)":d f'rcsi~ I nd is rapublc of rueasur..
ing \"('ry small v" lul'''' uf moist ure con tai ned ill
the a ir ut low tt~ml u'mt llrm; and high altitudes.
F ur ther , it gin 's direct measuremen ts unl ike
other instrument s, where the measurements are
rclat jve, requiring frequen t comp nrisou with
reference to ~t :\IH1r\,f(1 iustrumonts.

Of the l'arli t'r invCl'ltig'iLturs ment ion lIlay be
made "f Thomthwnin- and Owen (19 10) who
designed a dew point. hygrumeror making usc of
a photo-d.·ctr ie cell to detect the form ation of
<lew. Using the M ille principles Barret und Ids
colla bora tors (I951) cons tructed an electronic do"
point hygrnm etcr whi ch was later modified and
adopt ed fur usc in J'iulio:o\(Hldcs (Suomi und Barret ,
1952). )I"re reo-nt ly, ba lloon borne dew point
hygrometers hnve bt'A'n developed ill U.S.A.
p lMtenhruok and Dinger , 1961) and in J apan
(K" hapshi an d Toya ma , 1962). •\11 thr . • instru
mcnts had limitu t ious arising from t he 111;0 of ref
rigorn,ting liqu ids, g"H'l'j an d other cooling equip
ment .

2. DetaIls orconstructlon
The inconveniences p resent in t 1U'8e instrumonts

huve been overcome in the inst rument described
below by util izing thermo-electric cooling and dis
peusing with the usc of refrigerunrs. The the rmo
electric cooling module used was developed at th e
Atomic Energy Est nblishmcnt , Trombay using
biMn111t11 t 4·lluril1l ',

]o'ig. I " lafl WS the photograph of t he dow poiu t
hygrolllflhlr with itK tllP coye r remtJn·a , Khowing
the nuiou~ ctJllIpulHmts of which (I) iK tho thermo
electric modnltl tn'" 1')1-78. it works on uirect
currtlllt of 10 ttl :!O a lllport..'lo\ with an input voltago
"f O·u to 1 \'olt . WIll'll thi. eurrellt i. applieu t"
t he Illouttle, it ellUs"", hCllt 10 be pUlllped from

one face to the other, thus milking one face "f tho
modul o cooler nud t he other hotter. .\ finned
aluminium block (2) is firmly fLXM to the hot
side of t he module to serve 11.1:1 a heat sink and altw
as a. 1U00Ult for the module. To the cold farH of the
module is bonded a morullic mirror (3), 1l111<If' of
copper shee t 3 I1IIll thick a nd of diameter :!O 111m .

with it s c_~Jmit-,d fuce Hiln'n '(l nml polished to ro
ccivc th e condensate.

H iK essent inl to have perfect. t her mal eontuot.
between the faces of the modulo nntl tJlCJ~O of thu
heat Kink and the metallic mirror un eit her side.
Thi s h aH been accompli shed by making a ll tho can...
tnet illg faces ext n-mcly flat ;\ 1111 coutiug t hem wit It
n ti tin 13Jur of t hormnll y cond uct ing silicon I,rrCllSO

before fixillJ.; them. Screws mnde of fibre mat erial
11[""0 been used fOT fixing, so 11.8 to prevent the
r-nndnction of heat frnm one Ride to the other.
Similarly, st rips of t hermully non-conducting
material hnve been use.l fixi n~ th e hent sink
Oil to the instrument ('al'lf'. .

A small J",I" is drilled at I he t"p of the mirror
into which a bead thermisto r ( I) is insert ed for
measuring the te mperat ure of the mirro r. The
thermistor is connec ted through a bridge circuit to
t he micro -ammet er (5) and iii ca librated to indicate
t emperatures from +10° to 40°C. A pot entio
met er (6) hM also boon introduced in tho briolge
circuit to correct for cltange"l in the battery voltage.

The ligh t source is scon a t (7). It is Il 3-\'olt
torch bulb working on ,lry (',-11.. Tho light.Focussing
arrangemen t has been made simple by eliminating
the 1l8O of condensing lenses and uKing only a torch
light rcfiector. The light from this SOlltee, when
switched on, fn1l8 on the mirror (3) IIn,l is refiecteol
lin to the photo·tran_i.t,,, (8) whieh h". heen
fixed a.bout nn inch below th e light source antI 011

the RiiomC stam!. The llhoto-transistor is cOIlnected
througle an "I""trouic alllplifying circuit to tho
lIliero-alllllloter (9) where th e photo-olectrie current.
i8 imlieah"l. (10), (11), (12)and (13) are t lee switches
for elosiug lho \'ariou8 oIectrie oircuita, (10) IlU,l








