THE NEW DUAL BEAM SPECTROPLUVIOMETER CONCEPT

J.Y. Delahaye, L. Barthes, P. Gole, J. Lavergnat and J.P. Vinson
Centre d’Etudes des Environnements Terrestre et Planétaires

OBJECTIVE

Velizy (France)

A device for extending the measurement range of rain drops distribution to very small drops (0.1mm).

PRINCIPLE

Rain jdro
/aua
Light soure |

es

Upperbean

Dualslit

\/deer}beam
\j

Upperbeam signal
Lowerbeam signal

‘_A tg

A ~—.’——.’—-—ﬂ——|»

)l

nel's 20 m
ris m cahle .
Receiver 16 bits AJD ] Serlets/?arralel N
photodiodes — > W Converter | | INTerraceée
] : l Processing &
_ S recording
| I 0 ftware
16 bits A D | Seriesharalel |
— ¥ Converter | | interface
— | I
\ | | Y
T | |
N~ | |
tim ¢ | : Self-test
_ Sel-testmotor

TECHNICAL CHOICES

MEASUREMENT GOALS

METRODS USED

DIAMETER
Downto 0.1 mm

2 thin (2 mm)and closely spaced (2 mm )
flatbeams (L xI[:=

e 1O-Ditdigitization oversampled atd0 kHz
and averaged to 10 kHz fornoise reduction,

v Software .
- slope detection
-paseline = averages hefore and after

slope change

-correction for
thickness

likelihood testhy comoparing 2 channels
v Quality flag forsmalldiameters.

drops largerthan bean

250 x 40 mm)atA=0.8um.

FALL VELOCITY
O ptimized

v Averaging of At,and At, (see diagram
above).
Interpolation forhigh velocities,

TIME STAMPING OFDROQOPS
L millisecond

e Clocking:sensor's sampling frequency
Used between PC times inserted at
beginning and end offiles,

ERROR REDUCTION

e Sunlight

o W ateron internalglass windows
Dripping waterdrops

W ind sensitivity
Externalsplash on sensorbody
Internalsplash

v Condensation

eSunlightrejection filter.

o Adrcirculation pump.

o W oaterdraining slots above windows.

e Very rigid castiron supportring.

e Anti-splash circularribs and scouring rolls,
Internalvanes.

v Heated electronics and Moisture anpsorbers,

ERROR DETECTION

e Self-testformonitoring
paselines, synchronization, and
window cleanness

v Reciprocating 0.4 mm diameterrod within
beam triggered daily ormanvally and motor
driven.Induced signalvariations recorded to
self-testfile.
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Clean glass windows (top)
and with water deposition (bottom)

PRESENTATION

DETAILS

Light source on emitter side _ - _ _
Self test device with its 0.4 mm diameter scanning rod

One of the 2 serial ADC acquisition boards on receiver side
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