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A vertical wind measuring instrument
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. .~ INTR.:\c r.o A vertical wlnd me isuri ng inlltr lllnt'n t for rnicrll'lllt'tcorolo~i(,Al studies capable o t rueesur­
mit w!nd or m"2'!lIl,! ~{' .uplo 0111" ~netr(' JH"r Mt~ ;)ll ll ami B maximum fre quency of ten cycles per eeeond ha s b(,(,11
lIeserlht.·li . The 8eD!"l t l \Olty of t he Ins t ru men t 18 3 e m per 8f'C8 11l1 th(' response time is l o5 sec .

•

1. Introduction

In connection with investigations on exchnnge
procl's~s in the bouudary layer it is necessary to
know accurately the turhulent transfer of moruen ­
tum, sens ible heat and water vapour. To determine
t hese fluxes it is also neces.~ry to measure the
vert ical component of wind so that it can b.
correlated wi t h t he ot her varia bles controlling
th ese processes. Accurate infonnation is of primary
importance in micrometcorological work.

2. Principle

A number of instruments are available for
measuring vertical component of wind using
different principles like hot wire, biva ne, sonic
nnemomete r and spherical bodies. Propeller type
anemometers have also been developed,

Afte r examining the operating principles of all
th ese available instruments it was felt that a light
weight spherica l sensor in which the dynamic
pressure is directly measured appeared to be a
better choice for a system designed to measure
vertical heat and moisture fluxes. Reed and Lynch
(1963) have discussed th e advantage of such a
sensor. Doe (1963) has already designed an instru­
ment emp loying spheri cal 5O"""r for measurement
of t hree components of wind. Although this instru­
ment i!\ an excellent example in design, owing'
to difficulties of complications in nlignment and
precise mechanical fabrication it was thou ght
that thi s instrument can he modified to measure
vertical wind only. I t was also necessary to select a
sensor , output from which could be used for
measurement of verticnl fluxes direc tly in conjunc­
tion with a bridge type instrument. ~roreover,

the ratio of horizontal to vertical wind normally
encountered is very large and it is difficult to
desi~n a system employing same sensor which
would have the same sensit ivity for these ranges,

For measurement of horizontal wind a number of
extremely good anemometers are also ava ilable.
It .w~s therefore thought that ntilizing th e same
principle and the type of sensor n vertical wind
instrument can be built.

The present instrument works on t ho principle
of thrust of wind on a spherical body. The sensinc
element is a spherical shell made of expanded pol)~
estercne Ioarn of 150 mm diameter nnd 3 mill wall
t hickness. The transducer consista of n linear vol·
tage di fferential transformer (LVDT) and wind
thrust displaces the core from its norma l central
position eit her upwards or downwards. The output
from tho LVDT is demodulated and fed to a st rip
chart recorder. A reconl of t he magnitude of wind
thrust cither up or down is thus obtained.

3. General deserlptlon

. Figs. 1 (a) .and .1 (b) sre. tho elevation and plan
" ·ICWA of the interior of the instrument, R is a ring:
of paper-base laminate of diameter 11·5 cm and
cross-sect ion of 1 cm by 1 em, Another sector of an
aluminium ring D of diameter 10 cm and cross sec­
tion Bmm X8 mm is fixed to E by means of a brac­
ket slightly displaced from the centre, the planes
of each bemg normal to each other. D carries a mi l
C also made of aluminium rod of square section
Icm x l em and ill fixed to it bv means of two screws
Over this rail moves a slide~ B which carries the
differential transformer A. The transformer can be
mo:,ed verti cally up or down by moving the slider
B; It can also be clamped in any positio n.

FIst grooves are mnde over the two ends of the
rai~C to which two flat pieces of beryllium coppe r
spnngs are fixed and clam ped by t wo pla tes fitting
in t he grooves.

The rodG consists of an indigeneous reed known
as ssrkhandi which is vcry light, comparati velY
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