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An instrument system for digital display of
duration of bright sunshine
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ABSTRACT. The a rticle describes an instrum ent system desi~ned in th~ Jn~trumen(s. Di vision. Meteorological
Office. Pune to provide a d igital d isplay of daily duration of bright sU.'lshmc. In .the. umt s of hou rs an J ml!1 " lcs.
Provision has been made in t't e Instrum ent to sto -e Ih : data so avto provide an mdlcatlO," of the tota l duration of
bright sunshine for the last 24 hou rs and also for 01e day (24·hr ) previous 10 that . The Instrumen t a n also be used
as sensor for interfacing With Aut omatic Weather Station Systems.

r, Intr oduction

Duration of'briglu sunshine in a day i.. a n impor
tan t meteorological par ameter since it ~ccnllle~ a.n
approximate inverse me asur c .of c1oudmcss: h IS

a lso an important paramete~ In pl~nt .ph yslOlo~n' ,
t .g., stud ies on ph otosynthesis rcqUlr~ w fOrma!10n
regarding bright suns.hinc. Th: du r.atl on of bright

nshine is also used In the estima tion of cvapo ra:::)0 and evapotranspiration (S chulze 1976. Lu mb
1964 , WMO 1966). The Ca m pbell-Stokes type s~ n .

shi ne reco rder has been the Universall y used 1I1S·

trumcnt for the measurement of the hourly or
d aily total of the d uration of s~nshinc OVt'T a period
and th is instrument h~s been In vogue for decades
in man)' coun tries. \\'llh the dcveJopn~(':nt of.auto
marie weather stations the need to design a simple
senso r svstem tha t cou ld wo rk unattended for
obtain ing thi s information was felt. '1111:': present
ar ticle describes such an automatic system recently
d esigned at the Instru ments [)i\'i~ion, ~ tett:Oro~ogi.

cal Of fice, Pun e. A pho toelect n c.sensor mon itors
th e sunshi ne and the ~yst~.m di splays the. total
duration of brigh t sunshine m ~ours. and 11II,nUl~S
in nume rical digital form. T he time mformat,lOn In

the system is derived from a crys ta l clock and IS thus
very accu rate even over long pe riods of uuauended
operation .

The insrru m ent ~ystcI~l described here i ~ simple ~o
usc, accu rate and IS easi ly co nstru c ted , C()m~act I!,

size and having very low power cOnSUl~p I10n, It
ca n be used with automatic wea ther sta t ions a ls,o.
COS/ ~tOS intcgrated circu its ha,":c bt'C!l used ,In

the construction since th ey prov:d~ 11Igh norse
immunity, good fanout characteris tics and also
consume very low power ,

2, Prtnefple ofoperation

The ou tput of two ph otocells, whi r h are exposed
10 iden tical cond itions of iliumina tion are balan ced
el ectricall y against eac h o the r. O m: of them is
then shaded from sunligh t. During sunshine the
othe r expo sed cell gives more output and th e diff
crc nce voltage developed across the cells co n nec ted
in opposite » is a mplified . The amplified ou tp ut is
applied to the non invert ing inpu t point of a
voltage level com parato r of wh ich the inverting
input po in t is ea rthed and is th us always at zero
po te ntia l. T he comp arator OU tput goes high
when the voltage difference between its
non invcrting an d inverting points goes above
a certain th reshold value. The output of the
compara tor is gated with the one minu te pulses
derived from a crystal cont ro lled clock. T he logical
gated outpu t then drives a 4 digi t minute and hou r
counter to regi ster the d urancu of briglll sunshine .
Provision is made to di splay thc COunte r reading in
numerical digital form .

3. Circuit descriPtion

A sche ma tic block di agra m of the SYSl t'1II is
shown in Fig. J.

It consists of the following main parts

(a) T he sensor ,

(b) System electron ics for measure
rnent and in tegra tiun of the du
rati on uf bright sunshine and

(c) Power supVlies.












