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Disdrometer under preliminary observation in MR
“ N
* The disdrometer, Parsivel 2 was installed on March 18, 2024.

* Missing observations occurs in May 28 to July 10 due to no connection to COM4 port.
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Rainfall intensity mm/hr




A) Disdrometer Observation for Accurate Precipitation Estimation in the
Panama

A) Disdrometer
measurement

Rainfall correction
due to win

Disdrometer

T

Distribution of raindrop sizes are observed with Disdrometer.
This allows us to investigate the relationship between rain type
and the distribution and that between rain intensity and the
distribution. A correction formula for existing weather radar is
derived, and corrects radar rainfall data. Rain gauge is also
corrected using this observation.

Installation of disdrometer in Panama
Measure the particles in Panama City
Investigation of changes in particle distribution varying

Evon the digan Meteorabegical hgmacy mebaitn

with season and diurnal cycles g S

 Typesof Presipit i

Calibration and validation of weather "‘-\.._:::sz::::m e
radar ‘

mnlpn_lari:sd radar

intensity.

. Methods to estimate the distribution and types of precipitation particles is a hot topic. To
validate a method, the disdrometer observation is used as the correct answer.

n range of the disdrometer is only about the size of the palm of your hand, but
the dual polarization radar ic capable of observing the distribution and types in a wide area.

« Where and how disaster-induced rain clouds are developed in @ wide area (150km radius).

« The observatio

S Memeroiogieal

p 1» Rosearch
. memte  (ANEOS)

« A new radar called dual polarization radar can measure the size of rain particles as well as n

—

-’

identifying how fast a certain

size of particle falls for each

type of pracipitation particles
grains of a certain size.

/24 12:46:00

2016/11/24 12:45:00 - 2016/11,
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_ The relationship between Rain’s
~ “falling speed” and “size.”

A raindrop with a width of 4 mm
5 takes 1 second when it falls
about 10m)

s
a

ryaed |
agquny, |

Ealling speed (mfs)
saf2
joua

. The relationship between the il
. falling speed” and “size” of snow.
Snow with a width of 4mm travels
about 1.5m in 1 second)

e M - o @

Size ( mm} (Dr. Umehara@MRI)



All sky camera

Specification
Camera
‘ * Raspberry Pi camera module v2
+ Sensor: Sony IMX219
+ Sensor resolution: 3280x2464 pixels
/ + Optical size: 1.4
+ RGB color
* Power supply & Data transfer: PoE LAN
‘ Fish-eye lens (Entaniya Co. Ltd.)
+ View angle: 220°
+ Equidistance projection

Housing (Prede Co. Ltd.)
+ Weather resistant
* Blower to protect the glass dome
‘ * Heater to melt the snow and to
évaporate water on the dome
“™Software

Capturing an image with an exposure

depending on different scenes by

python software.

* Time lapse recording by linux command, Connect to
“cron”. Raspberry Pi by

All sky camera

ssh or VNC -

Daytime

E
Nighttime':: -

v

—

' Detectable variables
* Cloud distribution
* Cloud base height
* Cloud motion vector

A sample image at the Haneda International Airport in Japan

N




Cloud motion vector

Image & CMV Cioud cover & CMV

Image and vector ' 3 e Cloud cover and
W8 moving vector
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CMV Angle (degree)

Moving speed ES o S Moving direction
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HydroMet
Challenge
To better  deal with the

consequences of climate change,
the city of Poznan has implemented
active rainwater management. As a
basis for the management, reliable
data on the amount and intensity of
precipitation are needed.

Solution

A measuring network consisting of
23 precipitation gauges with the OTT
Pluvio2l and OTT Parsivel
disdrometer  were set  up.
Additionally, existing tipping bucket
stations were converted and
integrated. The data is now stored
and visualised in the RainBrain app.

RAINWATER MANAGEMENT — CITY OF
POZNAN, POLAND

Benefits

This data enables a better
understanding of how the drainage
infrastructure  functions during
various precipitation events. Now,
the local precipitaton model is

updated and the water resources in
the area can be managed in a more
targeted manner.

Impact of Accurate Measurements

The weighing precipitation sensor OTT Pluvio?l was
chosen for the project as the focus is on the accuracy of
the measurement for amount of precipitation and the
stations must function reliably and with low maintenance
requirements. The disdrometer provides additional
information for a precise description of the precipitation
that occurs.

The combination of these data parameters supports:

el .. 'f' unm- g

i 2 A py— /9 i .Ia.‘ :.; 1 -' ..‘. 3.

* monitoring of precipitation events SR “\13::’ S y& ;

¢ optimising the operation of the drainage network o e N,

*  improving investment planning ; o e ‘Q

* planning preventive measures and emergency - : g g S \\m\
management 5 N .

* determining accurately the amount of water
retained and discharged wem

* adapting to climate change 4

T i iEa
e
e Z

Data visualized in the RainBrain app. This project was
completed by OTT HydroMet local partners, Retencia.

L= AR o i T
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an OTT HydroMet brand

Contact Us

OTT Parsivel Disdrometer (left). OTT Pluvio?L and a standing cabinet (right).

www.otthydromet.com




Life can only be
understood backwards,
ut it must be lived forwards,

Changing the world of
precipitation measurement

OTT Pluvio? - weighing precipitation gauge
7T Parsivel” - laser-based optical disdrometer

N W generation precipitation Gauges are made for long tem_unaﬁendé;{ operation.
They deliver highly accurate data for all kinds of precipitation and help you spend you
time on more important things than maintenance.

Worldwide, at any site, whatsver the weather,

www.ott.com

By Kurt Nemeth & Eduard Seck

HERE COMES THE RAIN

High-precision measurement
of hydrometeors

A new version of the Parsivel laser-based

in the precise identification of hydrometeors

new system, the OTT Fassivel”, s

ahle to mensure hydrameteors fess

than 2mit with an uneertainty of
21 clyss, and hyd rometears over 2 with
an uncertainty of +003 classes. A3 3 result,
Farsivel will improve the charcterization
and typing of precipiaion, derived
Erecipilatian rote, vistlity in precipation,
and radar reflecttvity.

Staittard mabn gauges vevard the smouny
of peeclpiation, and many also provide an
appreximate value far imensity. An
ekectronse disdromerer peoands the size gl
nuber of precipiation particles and, o
addition to the amcant s intensity, zlso
devermines the 1ype of precipitarion
Depending on the measurement method
selecied, the individual bydromerear is
recanded eithes mechanically when it bis
membratie or aptically

The wetinction principle was Spa
propased in 2000 for the measuremen of
Feecipitation. This direct physical

priicinle regisers precip

Pattices o the basks of the shaddowing effecrs
that they penerats when [al ling through a
light batel” From the degree and duratsan of
the shadwwing effecs, the size nd rate of fll
of e particles can be derlved As 2 e,
the precipication event can be clus) fied
within s mnge of 32 precipitation dissms, ey
asdrizzle or s

The extinction prineijse made it mossible,

borizoonsd laser besns; the ather

sccommadated the receiving unit, which

wamiveried the beam ingo 20 elecirical signal,
The sheohate messurement accuray of a

ﬂ-nhmllm\hllﬂlmﬂ'[w"

disdrometer offers greater lavels of accuracy

perfonmance ratlo of the OTT Passivel was
extremely favocable, and the sysiem became
widely populat in measurement nerworks.
Seeking 10 continously improve the

Esser hased o propostional to the
homogeneity and therefore to the qualiy of
the laseT enengy cosicensration of the Laser
basd Alh, the OTT Barsivel showed

Tor the first time, 1w claszify by
and 1 determine their distriburien and
derive a number of further pTaeters
These included the finetic precipitation
etiergy, visibility during precipiearion
spectrutm analyses, and the determination of
weather codes.

device-specific, hes

thess were individuntly calibrated tesinig
simulation with neference partiches and
sutistical cartelation mesheds, Therety
enhancing the sitisucal isesurement
accuracy. However, the specirum of the
classes for size and velocity were correced by
the calibration dat. This led 1o measarement

Eniplaying the extinczion rzim:lp&_ orT

Hydramet developed o new ki of lazes

hased thalrometer in 2005 The 07T Parsivel

a5 drifi-free and acmatically cw“]}cmamd
e

the raw data classalicanon
(22 10 +3 class widshis in the whle
measiring range from & Emm to 25mml
Assnsing 2 natural statistical distriburion of
hepclromesears in the proves of presipstanca,
e scattstical comelation did indeed

for the infl and
characteristics of the Laser disdes. ) was
compirised urmnqmnmnulr} arranged
measuring hesds One of them housed the
transmining un, whech generated a

compenatc the ousput daaa calculaied, bus
het the sctual spectrum of peecipiration
Tn com

s OTT Hydrome: idensified a nesd
for a more homogeneous laser band and
highet aceuracy, inchuding the raw dara, This
fed 10 the development of OTT Passivel’

Laser enargy eoncentration
OTT FarsiveF provides homogenieous faser
enerEy mation over the complete Laser

weuracy of the clags widrhs,
which until now has only been available in
expensive disdromete:

the high acouracy of the row
divect effect an the calulation
of precipitation Intensity. present weather
codes, visibiliny during peeviparion, and
TrTIvay,

In addition 10 optimszation of i daz
SCtumcy, o number of fusther

b have been incorp

g with opitical disd:
whitch cperate on video technerlogy, thie price-

the design of the Passivel’ These o

METEGROLOGICAL TECHNOLOGY INTERMATIONAL MAY 2011 + 105



— Precipifation measnrement

invegrated USE interface to facilie Inprop
cunecsian integrated connecior plug far
Pem supply and da incetfaces. electrical
£ " Ineasarement dectronies and

separated galvanically 1o

the unilizatiom of selar pawer,

whi beating system is supplied via the
mains. Other enbancements inchude
rediced electricity consuinption of L 4W
with 7 widde voltage supply tange of nine 1o
36VDC; integrated temperature sensor, ap
n theory insexts passing through the brser
band could be Interprened as snow - this is
mw excluded through plaushility checks
on the hasis of medsured lemiperature; amnd
finally, conrre] LEDs for displayg
Tunctson, nseasuremen, communication,
and status

Raw data chack

At the et of the production process for
each new OTT Passivel_ e raw datais
aceurately and reproducibly checked, For
this, the primary data, pasticle stze and
velocity are simulated with o transparent
ratating dist imearporating back cireles of
varricus dismeters. Following this
evaluation, the maxitnorm mesrement
uncertainty of +1 size cdlags is chiained and
decumenzed i the factory scceptange test
ceiliicage (FAT),

Individual cafibration by staristical
eorrelation is ne Jonger necessary, asa
result of the homogeneous Inser module of
the Parsivel’. Thiss is an advaniage ro s
10 the held becatse electrone compatehls

not biave 10 be sent in foe repairs in the
event of o defers. Instead they can be
exchanged mnd repaired on sie by 0T
Hydromet ar authorized oes) Parers.
Factory checks and elabarate recalibearion

Measuring beads af DT Paesiusl?

I alio ¥, 3 resub
of the new features emploped by OTT
Parsivel’ Scatic influences, such 1 the level
of contamination of the optics and the
aging characterisuos/longterin saabitity of

Praci| intensity

To deteemine the inenssty of precipiratice,
the imernal evalusion logic takes xcount of
wach mdividunl fypdrometees in the raw dats
field, In additioe, she absalute puiticle size,

the faser dicdes, are
ealibrated by integrated sa
event of “no precipitation”,

Accordingly, measurement results are
ol inlluenced by these parmelers. apd
high levels of accuracy ate mainatned in

re i rhe

leo shipse moded, anel factocs such as ed)
Eeasureient sormection are ineducled in the
waleabaglon. This retders the calulason of
irnerisity particulurly precise. Jus s few
paticles detected within the measurement
imverval lead o imeEnsity catpat witho

the bong teem, Dynamic disturh,
variables sach as the temperature
charciesisiic of the laser diades are

¢ the difke e
medsurement method, Consequently, the
device i virually maintenance free and
therefore ideal for unmanned wse, sven ar
FEIBItE mEasuTing sations,

Twittsaricha Tt repot
Imor fraree e 14y ey s aurreton s 24y [N LTS
S e Pty Gt G e e by e ot Meapd
RS 285 Gorntuinte A tetnce s
ook o
g Codpt o
. - - -
o g -
Fartemance cheo -
S -
i,
ry wm — i
i
---._._—'.!‘E_‘?_""_”_FL—-.-———-.
T N T F

delay, ling o 0
thresheled of 0O00L .

For liguidl precipiation the imesurement
Bcclracy is at least +5% scross the whele
imtensicy Tange up o |, 200mmMh, This
corresporxds o te requirements of the Woskd
Metecralogical Crganization (WO in
axcordance with the WMO Guideline No 8.

En this way, the spaem represencs o
mainceTange-fres akernative 1o ipping
bucket o weighing raan gauges for liquid
precipitstion. The original OTT Parsivel had
alrealy been sucessfully testerd ma WD
EPMPAEHITE st for precipitation ingensicy i
Vigna i Valle, 2004 10 2008, aned was ot
10 be suitable for use in accordamce with the
WMO guidelines.

Present weather sensor (PWS)
A5 x WS thee system classiives the cileent
weather and the types of precipitation (rain,
sheat, snow, hail, and graupel)in sccordanes
with a weather code Lajd Ty the
WMO, Unmanned weather stations reguire
an automatic sl reliahle methad of
Identificarion. A liigh keve] o accuticy of (he
faw clats is particilady insportans for

eather during e fowest

108 » METEQROLOGGICAL TECHROLOGY INTEANATIONAL MaY 2011

intensities, with anly x few perticles and
mbxed spectza, In field comparusons, thas ss
Where most discrepancies oocur between

'GRAUPEL '

Precipitation measurement

"The bright band
can lead to
overestimates of
the precipitation
rate, as

melting snow is
highly reflective”

TParsivel® supplies the 1y pe and
i of ion az the

£ oo
s
. e £
-
valogity foe ralngps of varisus sians

ohseved and autommatically specilicd
weather codes. Therelore, plausbliy
checks are reguired,

Witk the aidd of the eximetica method, the
Parsvel icurately easures the size snd
veloeity of inedivicual hyflsmmercors. Bath
ParANEErs are incorporated iniothe S0
idiop stze distribution) ebsuficition

Plausibility chechs of FW recons are
(uickly conducted by analyzing raw dara and

ectr. Fach transminted spectriem can be

isplayed graphically and is casy bor an
observer o interpeet, so that it can be used
for amy cortesians to the ampmstic weather
code. Naturnlly, checks ave also passible via
sefvware sourines at the control cender, so that

medsuremnenl is adpusted with data fram
in ganges o the ground with the
sbiortest tline delay possible. A parential
problem is the so. called “bright band”, e
the snowrain mehing layer, which is
usaally abowt 200-300m belew the zere

reference height with thie wroumsd
temperature. Bused on this infarmation i
is possibl o adjuss wearher radar daty
without delay. Precipitation forecasts that
are derived from such daca become
cansiderably more precise and therehy
tmprove the quality of flood larecusts

Despite the many advantages of the
madern apical disdromeler, fumsen
N i are still indispenssble
for many locations. Haweber. moderm

degree boundary. The bright hand can
fead 1 imates af the precipi

tite. as.melfing snov is highly reBective.
Hewever, the height of the bright band
= 10t always sccurately recorded by
weather raclars,

Conventional rain eollectors can also
fail in thiz respect. although they supply
values 10 adjust the precipitation Inmensity
i, they ddo not take account of either the

high abserver quality cam b
while manpower can be reduced s the
Mmeasuring saations

Optimizing weather radar through
ground-based di data
Toensure u timely waming of impending
Nlazding, & 1s heceisary to measure the
arount ad spaial diseriburion of
precpitatin quickly el aceurately. This
geal is achieved wiih n combination of
weather Tadur measirements ispatial
imotmativn with reduced sccuracy) and
prouné-based disdrometer imeasurements,
Harnially, 2 precipitarion radar measures
the mulas melleciaviy o the hasis of
ground shalowing enly from a heaghe of
1009 £ 2,000m above the groumd theredore
providing Information 1o localize
precipiation sveas. In crder 1 accurately
desermine the precipation input a
guantitative reconding of the precipiation
intenslry (R) on the grourd is Teruired This
requires both exttamclzmon of the rader dara
ta the ground and dericarion of the
rellzetiviey factor 7 to the precipitation rare B,
Usually, the spatial distritmtion of the
Pprecipatition rate from the radar

ype af preci or the height of the
brighe band. As 3 present weather SEns0T
with a medern aptival disdrometer, 37T

5 devices offer o variety of
functions that exceed haman recording
capacity and are able to deliver very
accutale d=ia in a timely manner, They are
exteemely robust and reliable; they pever
B0 on vacation o7 saffer from the frailties of
tuman bealth; and they can withscand
extreme weather conditions, §

Rari Nineth s HOM Meteonolagy with 0T
Hipdomies Gird: Fabard Beck warks weh RS0
OTT Hydromer GroH

Displays of (abe i
Eslow “Light snow),

METEQROLOGICAL TECKNOLOGY INTERNATIONAL LAY 2011 + w07
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Multifunctional, flexible and easy to use

Deneﬁh Interfaces

The OTT Parsivef communicates using several output interfaces:
precipitation intensities ara provided via the pulse ‘autput, present
weather data via 501132 and complex spectral infermation via

prineiple

r-based disdrometer for Thie OTT Parsivel Lses

surement of all types o
the extinetion principle
using the shadewing

s thraugh a laser band.

RS-485. With the help af the ‘operating and manitoring software
ASDO, the user can configure and optimize the dats outpUL in
accordance with the Fespective application case. Thanks ta the
USB interface integrated inta the device base, a laptop can be

conmected in no time,

Powwar supply and autput interfaces can be connecred

comveniently and service-friandly via a device connector.
nydismeteor, and the fa1) velc ity

duration of the

which a
rocess also halps to ans
compensates for the influ

hoth the chsaracteristic o

0@ data.

OTT ASDO user software
The e

I g and
avaitable in twa versions:

ing software OTT ASDO is

* Basic version for setting 21l system parameters for startup,
online recording and visualization of the data,

* Fuli version with integrated database for automated,
ient onfine og The

values zre
saved on a PC with the help of the software at set intervais,



One device - five application solutions

1. Precipitation

'\__ 2 Parsivel® determines the precipitation intensity
from as litte 25 0,001 mmen With the integral
velume equivalent of afl particle sizes classified per
time unl, it calculates the amOLne and inteansity of
the precipitation that has fallen and takes SCCHUn
of physical aspects in the Precess, such as dropler

model and differentiared Precipltation densitjes, This

leads to particularhy precise results, even with mixed
Pracipitation. With the values meadzured for size-and
vekacity of the individial particles, the Parsivel alsg

determines the composition of the PeRCEpitation and
records it statistically,

The drap size dassification fange covers the range
fram @02 mm drizzle) up 10, 25 (nim [arge droplets:

D thinderstonms, or

2. Present Weather
Sensor (PWS)

The Parsivel* ¢lassifies the current weather and the
Precipitation types {rain, drizzle/rain, snow, hail and
sleer) according to an international weather code,
which was ariginally intraduced by the WMO. For
unmanned weather stations, the Aautsmatic, reliable

and unigue |d fthe current
BUeAIL i Necessary. The Parsivest deterrmines tha type,

ARaUnt and composition of the precipitation,

3. Flood early warning

To be able to warn afimpending flooding in a timely
Way, itis NBCESSATY 10 Measure the amount and Spatial
distribution of precipitation Quickly and exactly.

This goal is achisved with 2 combination of weather
radar measurements [spatial infarmatien with
reduced aceuracy) and graund-based disdrometer
Measurements,

Tha Parsivel” not only provides the droplet size
distribution on the groend (S) but also calculates all
fElevant around data for deriving the local 2/R and
245 ratios, such as precipitation rate (R) and the radar
reflectivity (2), Thess values can be used immadiately
to adjust the weather radar data and thus to optimize
the mtensity forecast in the spatial developmenr of the
precipitation event Combinad with water level sersors
and drainage modeling, the Parsivel? is thus the central
CAMPAnent for a modern, high performance, regional,
fleading early warning system.

4. Monitoring of
road conditions

Heavily localized precipitation can lead o aguaplaning
or packed srow. To Prevent accidents, fast traffic warn.
ing and control systems are necessary, Precipitation
Amaunt, tydrometeor composition and visibility are of
shanificant importance in these Fystems, The Parsivel®
1= an intelligent sensor contributing to your Road
Weather Information Systerm.

5. Monitoring erosion

The Parsivel* caloulates the distribution of kinetic
Brecipitation energy and OULpULs it. Together with
Precipitation data and ather Parameters such as

araund state or rafief, the Precipitation energyis
decisive for the effect of the rain on the araund and
an impartant input for ergsion madels,




Jeteoro

-4

4

Technical Specifications

Optical sensor, laser rode

Measuring surface (W x D}
Measuring ranges

Dlassifleation

Types of precipitaticn

Outputs

Pracipitation intensity

Raslar reflactivity 7

Kinetic enesgy

Visibdlity in precipitation (Mog)
De-icing protection

FPowar suppty

Nwmuwon:wm«;:hearlng]
Heating capacity sensor heads

Lightning protection
Interfaces {configurabiat)

Material

wigight

Dimensions (W x W x b}
Enviranmeantal conditions

Frotaction
Installation
Standards

= Wavelengeh: 650 e Qutput p
* Lasar dlase: 1, IEC/EN 0@ 2:
T80 % 30 mims (54 ey
* Particle size:
ligisief prcipitacion: 0.2 _ & ren
precinitation: 03 .25 mn
- Particke velodng 0.2 30 mys
32 siw and 33 el dasses
* Mezurement acamany't
L1 sle s (02, 2 emm)
205 sieedass > 2.mim)
B pracipttation types (oo, drizein; L i,
e raindsnow, s snpw Qrairs, skeet, hail)
= Repart= W0 4577 (SYNDF), 4678 L1 ancd BIWS e
+ Exflgrermiion of PrECilation fpes: drisde i, hal, snow =974
[cemrpared b a weither clerien)
*Snow depth intanaty fclura equnalent)
*ROOT 1,200 it
D 5% (gl 2 20 % (eolid
Bz

{peski: 0.2 mir

014

0. 20,000 m
Mufopracessar corzrelied healing
+ Elettranice 10 20V OC, reverse polarity protact

* Dplimum heat UL Of the sensar haad F
guarantesd with a power supply voltage of at lozsy

5 MASZA ¥ [0

= 50 W delal

+ 100 W {ackuseabln)

integrated

* 5485 fr all wolues inel.spectral data (E(A-485; 1 20057800 Baud)
#0112 for caleufated vakies

58 for PC connection {eenfiguraion ang senire)

* DutpuC rolsytar pufse euiput of the precipitation ameunt in 0.1 m
Powder-costed aluminivm howsing

mar, .4 kg

670 %500 ¥ 114 wen

+Temperature range - 40 +70 o

« Relative reamiditg 0., 130 %

IFg5

Inch pipe; @50 .. 62 mm

*ENE1326-1: 2013, CF commpliant

* 204/30EL, £F compfiant

* Froef nter o 7
FASDO anftueve suppled fborie wrsioa)

Tfirwte povsicts s

gy 0 5imey 1.0my



For more information, please contact

OTT Hydromet GmbH
Ludwigstrasse 16
87437 Kempten | Germany ‘
T +49 831 5617-0 | Fax -209
info@ott.com

www.ott.com
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Sperofing instructions
resent Weather S

: ens
OTT Parsivel? =

3.0!

for devices with order number 70.210.002.
(date of manufacture: from August 2017

valid



We reserve the right to make technical changes and improvements without notice.
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1 Scope of supply

OTT Parsivel? - 1 laser-optical disdrometer consisting of: two sensor heads with splash protec-
fion unit grid, tunnel housing with 30 mm wide and 180 mm long light strip,
base holder with integrated electronics and 8-pin panel jock for connecting

the supply voltage and electrical ports
= 1 installation set, consisting of

1 x cable lug for grounding

1 x flat washer

6 x grub screws M 8 x 16 mm

7 x grub screws M 8 x 25 mm

1 x hex nut M 8

2 x lock washers

1 x Allen key, 4 mm

~ 1 USB connection cable. USB connector type A to USB type B,

— 1 OTT Parsivel PC software "ASDO", basic version
- 1 set of operating instructions

2 Order numbers

OTT Parsivel?

Accessories

Spare parts

Laser-optical disdrometer

Connection cable, assembled

— 8-core, wire cross section 0.25/0.75 mm?

- one end prepared with plug

- one open cable end, insulation removed and
provided with end sleeves

- standard length Tm, 3mor 13 m
individual length available on request according
to customer requirements (1 m steps; max. 21/42 m)

Power supply 24 V DC/100 W;
control cabinet version

— Protection class IP 20

~ for top hat rail installation (TS 35)

~ Input voltage: 90 ... 260 V AC

Power supply 24 V DC/100 W;
protective housing version

— Protection class IP 65

- in aluminum protective housing

— Input voltage: 90 ... 260 V AC

Interface converter
- RS-485 / USB; galvanically isolated:
electrical supply via USB interface

Pedestal 2"
— with bottom plate for attachment to a concrete base
~ with mounting plate for mains adapter

(protective housing version)
— Laser strip installation height: 1 m (length: 0.53 m)
- Laser strip installation height: 2 m (length: 1.53 m)
= Laser sirip installation height: 3 m (length: 2.53 m)

Attachment set for pedestal

~ for attachment of the pedestal on a concrete base
— 4 x anchor rods

- 4 x anchor bolt glue cartridges

OTT Parsivel PC software "ASDO", full version

Splash protection unit grid (1 piece)

70.210.002.3.0

70.210.409.4.1

65.030.003.9.2

65.030.007.9.2

97.961.091.9.5

70.210.420.3.1
70.210.421.3.1
70.210.422.3.1

99.020.050.9.2

56.551.001.9.7

70.210.410.3.1



3 OTT Parsivel? factory settings

The OTT Parsivel? is a flexibly configurable device with respect to interface activa-
fion and parameters and the heating settings, and is supplied with the following
factory seftings:

Operating mode: RS-485 2-wire !
Baudrate RS-485: 19,200 baud
RS-485 bus mode: disabled
Bus address RS-485: 0
SDI-12 inferface: disabled
SDI-12 bus address: 0
Pulse output: 0.1 mm enabled
Sensor head heating
Operating mode automatic operation
Minimum temperature: +10°C
Screen heating
Status: enabled

Threshold temperature: ~ +10 °C

Minimum heating power: 25 %

Maximum heating power: 100 %
Data telegram: OTT telegram (see Chapter 11.4)
Measurement inferval: 60s

The parameters can be set with the OTT Parsivel software ASDO, or alternatively
using a terminal software. Notes on seffing these parameters can be found in
Appendix A "CS command set" or in the "OTT Parsivel software ASDO" Oper-
ating instructions.

1 the green and yellow wires in the connection cable are configured as an RS-485 inferafce
(alternatively: SDI-12)
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4 Basic safety information

4.1 Markings and symbols used in the instruction
This bullet point indicates an instruction relating to a specific action.

This bullet point indicates an item in a list.
= This bullet point indicates a sub-item in « ist.

Remarks: ...
Information on easier and more efficient work
Further information
Definition

Please note: ...
Information that prevents potenticl damage or malfunction on the OTT Parsivel2,

4.2 Explanation of safety information used

The safety information used in these operafing instructions is classified according
to the nature and severity of a particular hazard. The hazard level defined is
indicated by the signal word WARNING/CAUTION and o pictogram
(orange/yellow triangle) in these operating instructions.

WARNING  Warning of a hazardous situation with a medium level of risk
The safety information specifies the nature and source of the hazard. If you fail to
carry out the specified actions, the hazardous situation can result in death or
serious injuries.

Action to prevent the hazardous situation!
Action to prevent the hazardous situation!
CAUTION  Warning of a hazardous situation with a lower level of risk

The safety information specifies the nature and source of the hazard. If you fail to
carry out the specified actions, the hazardous situation can result in minor or
moderately severe injuries.

Action to prevent the hazardous situation!
Action to prevent the hazardous situation!

e

4.3 For safe and trouble-free operation, please note

These operating instructions contain basic instructions that must be followed
during installation, operation and maintenance. Therefore, it is absolutely nec-
essary that they be read by the assembler and by the responsible technical per-
sonnel/operator prior to installation and startup!

These operating instructions must be accessible af the point of use of the mea-
surement device.

Personnel responsible for installation, operation and maintenance must have
the appropriate qualifications for this work! Responsibilities, competency and
the monitoring of personnel must be closely controlled by the owner. If person-
nel do not have the required knowledge, it must be provided through training
and instruction. If necessary, OTT HydroMet can provided this service on a
contractual basis for the owner.

Non-adherence to these safety instructions can have dangerous consequences
for persons as well as for the measurement devicel

Non-adherence to these safety instructions can result in the loss of any indem-
nity claims!

Please adhere to the warnings and safety instructions listed in these operating
instructions, fo all existing national accident prevention regulatione and to any
infernal work, operating and safety rules as set forth by the owner!



The infended use of the OTT Parsivel? is the automatic determination of the
meteorological precipitation type, quantity and infensity (for further information
see chapter 4, "Introduction”). The operational safety of the supplied measuring
device is only guaranteed if it is used as infended! Modifications or changes to
the measuring device are only permitied after consultation with the manufactur-
er.

To ensure safety, buy only original replacement parts and accessories autho-
rized by the manufacturer. Use of other parts can void liability for any conse-
quences arising therefrom!

The OTT Parsivel? is equipped with a laser. Under reasonably foreseeable con-
ditions, (i.e. when the device is used as intended), the accessible laser radiation
is not dangerous for the eye (and for the skin). The OTT Parsivel? complies with
the standard IEC/EN 60825-1:2014.

— Classification:
~ Wavelength:
= QOutput power:

Laser class 1
650 nm [visible laser beam; colour: red)
0.2 mW max.

CAUTION

AN

Temporary impairment of vision possible due to laser radiation

When looking directly into the laser beam, glaire, impairment of colour vision and
other sight disorders may occur.

Do ot look directly into the laser beam with the naked eye or with optical
instruments!

Position of the laser beam (top) /
OTT Parsivel? type plate (bottom).

B T

o —— = = '— =

{
=

Parsivel 2
SN XOOXXXX

N & ce

LASER RADIATION - DO NOT STARE INTO BEAM
LASERSTRAHLUNG - NICHT DEM STRAHL AUSSETZEN

|| Wwoft.com Made in Germany




Fig. 1: Functional principle
of the OTT Parsivel2,

5 Introduction

The OTT Parsivel? is a laser-based opfical system for complete and reliable mea-
surement of all types of precipitation. The size range of measurable liquid pre-
cipitation particles is from 0.2 ... 8 mm, for solid precipitation particles it is from
0.2 ... 25 mm. In the process, precipitation particles can have a particle speed
(rate of fall) of from 0.2 ... 20 m/s. The precipitation particles are categorized
as follows:

Drizzle

Drizzle with rain

Rain

Rain, drizzle with snow
Snow

Snow grains

Soft hail

Hail

The precipitation measurements are carried out using a special sensor head that
was developed for this particular purpose. It detects precipitation optically. The
data thus determined are processed and stored by a fast digital signal processor.
The OTT Parsivel? issues one data telegram every 60 seconds.

5.1 Functional principle

The theory behind the OTT Parsivel? is a laser sensor that produces a horizontal
strip of light. The emitter and the receiver are infegrated into a single protective
housing.

Laser beam

Transmitter _— Receiver

Precipitation particle

Measurement of particle size

If there are no parficles in the laser beam, the maximum voltage is output of the
receiver. Precipitation particles passing through the laser beam block off a portion
of the beam corresponding to their diameter, thus reducing the output voltage; this
defermines the particle size.

Measurement of particle speed

To determine the particle speed, the duration of the signal is measured. A signal
begins as soon as a precipitation parficle enters the light strip and ends when it
has completely left the light strip.




The following parameters can be derived from these two determined quantities:

Size spectrum

Type of precipitation
Kinefic energy

Intensity of the precipitation
Radar reflectivity

Visibility

The splash protection attached to the sensor head prevents precipitation particles
from deflecting off the housing, falling into the laser beam and thus falsifying the

measurements.

5.2 Connection options for the OTT Parsivel?

The OTT Parsivel? can be connected to various devices as shown in the illustration
below. Refer to the respective chapters in this regard.

e == -
OTT Parsivel? ——— _éx

H = 1otal height
Disdrometer

Pedestal General: Im
Prasent Weather
Sensor OTT Parsivel,  2Zm

Power suppl

|power supply optionally on pedestal) —

Chapter 8 Chapter & Chapter 7.1 Chapter 7.3 Chapter ¢
s s e e e e s s e e T et s Y s e
| ! ] [ :
7 Tt T
| / }ﬁ
Cable Cable Cable ‘i\ Cable Pulse [: Cable length |
max, 300 m max. 300 m max. 300 m j x, 100 m Supply
[RS-485) L {R5-485) f‘\ (Rs-485) SDI-12 Pf valtage
N S88
— ' 4.% Ch. 6.1
Interface
converlar RS-485/ h
: Z-wira
online i l 1 i l
R5-232/USB RS-232/USB RS-485
e T——— - ‘| OTT netDL 1000 SDI-12 Datalogger
|| - ASDO Basic - ASDO full version Datalogger with pulse input
‘ Storage without Storage with
| precipitation precipilation
| spectrograph pecirograph

e /

1
i — OTT Hydres 3 | - ____,-/
|

=

Fig. 2: Conneclion opfions for the OTT Parsivel2,
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6 Installing the OTT Parsivel?

When installing the OTT Parsivel?, please observe the basic safety
instructions in Chapter 4 of these operating instructions in addi-
tion to the activity-related warnings!

It is of critical importance to the quality of the measurements that the setup loca-
tion be selected carefully. Here, wind and vibrations must be minimized (see
Chapter 13.2 "Disruptions due fo convection and vibrations"). If the protection
against these influences is not sufficient, virtual drops can be detected.

Prerequisites
The OTT Parsivel? is mounted on a pedestal. The pedestal must have the following
specifications:

Pedestal diameter 50 ... 62 mm
Pedestal consists of an electrically conducting material and is grounded
The concrete foundation of the pedestal must have minimum dimensions of

40 x 40 x 80 em (L x W x H).

Before the OTT Parsivel? can be fastened to the pedestal, the data transmission
cable and power supply must be installed.

6.1 Cable selection

The elecirical connection of the OTT Parsivel? is made with an 8-core cable,
prepared with a plug at the factory (accessory). This connection cable can be
supplied with a standard length of one, three or 13 meters (individual lengths
available on request). The wire cross section is 0.25 mm? (sensor head hectting
power supply: 0.75 mm?). If required, you can extend the cable keeping o the
following criteria:

Data transmission cable
The OTT Parsivel? has the following interfaces:

RS-485
SDI-12

Pulse output

A tofal of two wires are available in the connection cable for the RS-485 and
SDI-12 interfaces. The assignment of these wires with the RS-485 or SDI-12 infer-
face is carried out by the OTT Parsivel user software ASDO or with a terminal
program (factory sefting: RS-485 interface).

We recommend that the data transmission cable has the following characteristics:

Twisted-pair cable; unshielded

Usage length with RS-485 inferface: max. 300 m

Usage length with SDI-12 interface: max. 100 m

Usage length with pulse outout: max. 100 m

Wire cross section from a cable length of 25 mefer = 0.5 mm?
(below that: 0.25 mm2)

Power supply cable

Power supply for electronics: Wire cross section up ta a cable length of 25 matar
0.25 mm?, above that 0.5 mm2. Maximum cable length 250 meter (when using
an OTT power supply).

Power supply for sensor head heating: Maximum resistance of cable: 2 Q.

The length of the cable is dependent on the wire cross section:

Wire cross section max. cable length
0.75 mm? 2l m
1.0 mm? 28 m
1.5 mm? 42 m
2.5 mm? 70m
4.0 mm? 1125 m




CAUTION

Risk of crushing when installing the OTT Parsivel?
The OTT Parsivel? has a weight of approx. 6.5 kg!

Wear profective gloves when installing the OTT Parsivel2!

Fig. 3: Grounding the OTT Parsivel?.

The individual parts to fasten the cable lug
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are included in the installation kit.

6.2 Connecting ground to OTT Parsivel? (recommendation)

To ground the OTT Parsivel?, you will need the following parts from the installation
set provided:

1 hex key 4 mm

1 M 8 x 25 grub screw
2 lock washers

1 cable lug

1 flat washer

1 M 8 hex nut

Also, you will need a grounding cable with a wire cross section of 16 mm2

In order to ground the OTT Parsivel?, proceed as follows:

Rotate the grub screw using the hex key from inside into the grounding hole
(see Fig. 3) until the grub screw is flush with the inner wall inside the socket.
Place the lock washers, cable lug and flat washer as shown in Fig. 3 onto the
grub screw from the outside.

Likewise, screw the hex nut from outside onto the grub screw and tighten it.
Hold the grub screw from the inside using the hex key while deing so so that it
does not rofate during tightening.

Loosen the two copper screws of the cable lug by rotating them a few turns.
Remove the insulation from one end of the grounding cable approximately

2 cm.

Insert the uninsulated end of the grounding cable between the two plates of the
cable lug and retighten the two copper screws. The other end of the cable must
be properly grounded near the OTT Parsivel2.

OTT Parsivel? base

Ground hole

Grub screw
Cable lug

Copper screws




Fig. 4: Connecting the connection
cable to the OTT Parsivel? base.

6.3 Installing the OTT Parsivel? on « pedestal
Proceed as follows fo install the OTT Parsivel2:

If necessary: Attach the power supply (protective housing version) to the mount-
ing plate of the pedestal using the bolts and nuts supplied.

Feed the connection cable with the 8-pin plug from the power supply on the leg
or from a control cabinet upwards through the pedestal.

Connect the plug to the socket in the base of the OTT Parsivel2. Tighten the cap
nut for the plug by hand.

———— CITT Parsivel® base

8-pin plug
with cap nut

. 2 .
OTT Parsivel” connection cable

L 4

Slide the connected and grounded OTT Parsivel? onto the pedestal.

13
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Fig. 5: Installing the OTT Parsivel?
on the pedestal.

Orient the OTT Parsivel? such that the laser beam is perpendicular fo the local
main wind direction.

Evenly fighten the 6 M 8 x 16 grub screws, or M 8 x 25 depending on the
diameter of the pedestal, using the 4 mm hex key provided (installation set) so
that the sensor heads are horizontal as much as possible.

Grub screw —m




Fig. é: Wiring assignment of
the connection cable.

7 Connecting the OTT Parsivel? to a datalogger

The OTT Parsivel? can be connected to the following dataloggers:

OTT nefDL with RS-485 intferface

OTT netDL with SDI-12 interface

Any datalogger with an SDI-12 interface
Datalogger with pulse input

The connection to a datalogger is made with prepared, 8-core connection cable
(accessory). This cable also has 2 wires for the electrical power supply for the
electronics and two for the sensor head heating of the OTT Parsivel2.

Connection cable OTT Parsivel”

Color Assignment
B red sensor head heating supply +
B blue  sensor head heating supply GND
B brown electronics supply +
—— white electronics supply GND
B gray  pulse output -

pink  pulse output +

yellow  RS-485B (+) / SDI-12 GND
BN green  RS-485 A (-)/SDI-12 Data

L |

The green and yellow cable is assigned either fo the RS-485 or SDI-12 inferface.
The selection is carried out during setup via the OTT Parsivel user software ASDO
or a ferminal program. Both of these wires are assigned to the RS-485 interface af
the factory.

Parallel operation of the pulse output with either the RS-485 or the SDI-12 inter-
face is possible to a limited extent. With this operating type, the OTT Parsivel?
does not send the pulse at infervals of one minute but at the fime interval set for
sample intervals on the datalogger or PC.

15



7.1 Connecting the OTT Parsivel? to an OTT netDL IP datalogger
using the RS-485 interface

The measured values determined by the OTT Parsivel? can be called and stored
via the OTT netDL IP datalogger.

To do so, connect the OTT Parsivel? as shown in Fig. 7 to the OTT netDL using
the RS-485 interface.

Fig. 7: Connecling the OTT Parsivel” fo the

OTT nefDL via the RS-485 inferface.
’ i OTT netDL ...
The figure shows the example connection : :
using the terminal strip of an Screw terminal strip C @ @ @ @

OTT power supply (accessory).

In addition, the four wires of the voliage

supply (sensor head heating: red + blue;
elecironics: brown + white) must be con- Max. cable length 300 m

nected to the power supply; see Chapter 9.
Likewise connect the two wires of the
| : : R=120Q
pulse output fo the terminal sfrip.
For this application, however, they are Cable length < 20 m
not connected further. —» Remove bridge! \
Q|@|@)| Terminal strip
[ 7"\."] POWBT SUPPIY
ESSIET 24vDC/100W
Q@|@|@)| Protective housing version
% 8
1 I [ ‘ﬂ i OTT Parsivel”
n connection cable
+ o ¥ % | -; @ <
36% & 43 § §
1y 35 2 #
‘% =

Configuring the OTT netDL IP datalogger for RS-485
communication

To call the data from the OTT Parsivel? with the OTT netDL and to store them, @
configuration must be set up in the OTT netDL. Figure 8 shows an OTT netDL
example configuration for communicafion via the RS-485 interface. See also the
operating instructions for the "OTT netDL IP datalogger”.

Note that the measurement cycle must be set up with the same value in all chan-
nels set up in the OTT Parsivel.

16



Fig. 8: Configuration example of an
OTT netDL connected fo an
RS-485 interface.

-

hetDL1000: Parsivel RS455
- Interfaces (3]

- Devices (1)

(- Intemet Connections (1)

- Servers [1)

[#- Transmissions [1)

E Maintenance windows [1)

< Tirme synchranisation

- Alarm management

- Display / Observer

= Channel: 00071 / Intensity - high resolution
- Meas. eycle [00:01:00]

- [C1-2] Parsivel PwS
Instantaneous value

i Store

=) Channel; 0002 / Intenisity - low resolution

- Meas. cycle [00:01:00]

< [C 1-2] Parsivel Pw/S

- Instantaneous value

- Storg

hannel: 0003 / Rain amount since start of device

« Meas. cycle [00:01:00]

- [C1-2] Parsivel PwWS

- |hstantaneous value

- Store

hannel: 0004 / Weather code SYNOP wawa Tab, 4680
- Meas. cycle [00:01:00]

- [C1-2] Parsivel PWS

- Instantaneaus value

- Store

=1 Channel: 0005 / Radar reflectivity

- - Meas. cycle [00:01:00]

- [C 1-2] Parsivel P\WS

- Ingtantaneous value

(o]

()

(= Channel: D00 # MOR visibility in precipitation
- Meas. cycle [00:01:00]

= [C 1-2] Parsivel PwS

i Instantaneous valug

hannel: 0007 / Sensor status

- Meas. cyele [00:01:00]

- [C1-2] Parsivel PwS

- [nstantaneous value

- Store

(=1« Channel: 0008 / Signal amplitude of the laser strip
e Meas. cpcle [00:01:00]

- [C 1-2] Parsivel Pws

i Instantaneous value

i Store

[=I- Channel: 0009 / Temperature in the sensar
- Meas. cycle [00:01:00]

[C1-2] Parsivel Pws

Instantaneous value

. Stare

r
i
{]
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Fig. 9: Connecting the OTT Parsivel? fo
datalogger via the SDI-12 inferface.

The figure shows the example connection
using the terminal strip of an
OTT power supply (accessory).

In addition, the four wires of the voltage
supply (sensor head heating: red + blue;
electronics: brown + white) must be con-

nected to the power supply; see Chapter 9.

Likewise connect the two wires of the
pulse output fo the terminal strip.

For this application, however, they are not

18

connected further.

7.2 Connecting the OTT Parsivel® to a datalogger via an SDI-12
interface

If a datalogger is used that is connected via an SDI-12 interface, the datalogger
functions as "SDI-12 data recorder", and specifies the measurement time and
sample interval of the OTT Parsivel?. The measurement time must be =1 min in this
case in order for the OTT Parsivel? to collect sufficient data during winter opera-
tion as well to allow for the precise assignment of precipitation fype.

To make the OTT Parsivel? capable of communicating for an SDI-12 inferface, the
OTT Parsivel2 must first be connected fo a PC via the USB interface. The SDI-12
interface can be switched to active through the Parsivel user software ASDO or
using a terminal program and the command "CS/ S/E/1<CR>" (see operating
insiructions for OTT Parsivel user sofiware ASDO and Chapter 11 "Operating the
OTT Parsivel? with a terminal software").

For a detailed description of SDI-12 commands refer to Annex B.

Connecting the OTT Parsivel? to a datalogger using an SDI-12
interface (general)

Connect the OTT Parsivel? to any datalogger as shown in Fig. 10 via the
SDI-12 interface.

Datalogger with
SDI-12 interface |2 &
3§

Max. cable length 100 m ¢r__

—

|
Remove bridgel \ .
@‘Q@ @) Termindl strip
el

. —| Power suppl
e PRYY

il 24V DC/100W
@|@|@)| Protective housing version

T
OTT Parsivel
connection cable

Sensor head + ee—)
heafing GND m—)
Supply + Em—,
Supply GND ————3,

Pulse —

Pulse +
SDI-12 GND*
SDI-12 Dato’

*SDI-12 inferface aclivated!




Fig. 10: Connecting the OTT Parsivel? to an
OTT netDL via the SDI-12 interface.

The figure shows the example connection
using the terminal strip of an
OTT power supply (accessory).

In addition, the four wires of the voltage
supply (sensor head heating: red + blue;
elecironics: brown + white) must be con-
nected fo the power supply; see Chapter 9.

Likewise connect the two wires of the
pulse output fo the ferminal sirip.

For this application, however, they are not
connected further,

Connecting the OTT Parsivel? to an OTT netfDL [P datalogger via
the SDI-12 interface

Connect the OTT Parsivel? as shown in Fig. 10 to the OTT netDL using the
SDI-12 interface:

OTT netDL ...
Screw ferminal strip C @ @ @ @

Max. cable length 100 m

Remove bridge! \

Terminal strip

Power supply

24V DC/100 W
Protective housing version

[
1
I]IH X OTT Parsivel®
rE X L. ¥ connection cable
j338ii
g = < a o
_g g 8 o =
5 E A 6’ [a)
R . v 2 *SDI-12 interface activated!

Configuring the OTT netDL IP datalogger for SDI-12
communication

To call the data from the OTT Parsivel2 with the OTT netDL and o store them, a
configuration must be set up in the OTT netDL. Figure 11 shows an OTT netDL
example configuration for communication via the SDI-12 interface. See also the
operating instructions for the "OTT netDL IP datalogger ...". Note that the mea-
surement cycle must be set up with the same value in all channels set up in the
OTT Parsivel?, and that no "instantaneous value" can be stored in any of the
channels of the OTT netDL configuration, as false measurements can arise otherwise.

19



Fig. 11: Configuration example of an
OTT nelDL connected to an SDI-12 interface.
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Fig. 12: Connecting the OTT Parsivel? to the
datalogger with pulse input,

The figure shows the example connection
using the terminal strip of an
OTT power supply {accessory).

In addition, the four wires of the voltage
supply (sensor head heating: red + blue;
electronics: brown + white) must be con-
nected to the power supply: see Chapter 9.

Likewise connect the two wires of the
RS-485/SDI-12 interface to the terminal
strip. For this application, however,
they are not connected further.

7.3 Connecting the OTT Parsivel” to q datalogger with pulse input

Pulse input
The rainfall amount can be detected in @ manner similar to rain collectors accord-

ing fo the fipping bucket principle using pulse input to o datalogger.
For the pulse output of the OTT Parsivel?, the following values apply:

Pulse output duration: 250/25 ms

Pulse voltage: 0V (max.100 mA)

Open circuit voltage: 5 ... 28 V

Resolution: 0.1 mm/pulse, output frequency 2 Hz
0.01 mm/pulse, output frequency 20 Hz

You can set the resolution with the OTT Parsivel software ASDO or alternatively
using a terminal software. Notes on setting these parameters can be found in
Appendix A "CS command set" or in the "OTT Parsivel software ASDO"
operating instructions,

Connect the OTT Parsivel 2 as follows to the datalogger with pulse input:
’7 ]

Datalogger with
pulse input

Cable |engl|1 max, 100 m

0 Terminal strip
Power suppl
%) 24V DC/100 W

Protective housing version

:|L®

1
I . 2
1 OTT Parsivel
oy, 128 ;conneciion cable
= g Z
}o‘ﬁ%:;%wé
(=%
s 23 % T
g 3 38
é%i e
o 10
o0 o
¥ ¥
vy W
[= - 4
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8 Connecting the OTT Parsivel® fo a PC

The OTT Parsivel? contains an RS-485 inferface. Depending on whether your PC
has an RS-232 or USB interface, a corresponding interface converter must be
used that provides automatic conversion between the OTT Parsivel? and the PC.
Here we recommend using the RS-485/USB interface converters from our list of
accessories.

If you want to use the RS-232-interface of a PC, you have to buy a suitable
RS-485/RS-232 interface converter from a specialist dedler. (As RS-232-interfaces
are not common anymore for new PCs, OTT HydroMet does not offer RS-485/
RS-232 interface converters as accessories anymore).

To connect the OTT Parsivel? to your PC, proceed as follows:

Connect the RS-485 inferface of the OTT Parsivel? to the inferface converter
used (see Chapter 8.1or 8.2).

Connect the interface converter fo the PC.

Start the OTT Parsivel software ASDO ! or a terminal program on the PC

(such as "Hyperterminal").

Configure and operate the OTT Parsivel? with the OTT Parsivel software ASDO
(see also manual "OTT Parsivel software ASDO") or dlternatively with a termi-
nal sofiware (see also Chapter 11 "Operating the OTT Parsivel? with a terminal
software").

1 under Microsolt Windows 10/11 administrator rights are required!



Fig. 13: Connecting the OTT Parsivel? to an
RS-485/USB interface converter.

The figure shows the example con-
nection using the terminal strip of an
OTT power supply (accessory).

In addition, the four wires of the voliage
supply (sensor head heating: red + blue;
electronics: brown + white) must be con-
nected fo the power supply; see Chapter .

Likewise connect the two wires of the
pulse output o the terminal sirip.
For this application, however,

they are not connected further.

The power supply for the inferface con-
verter comes from the USB interface.

8.1 Connecting the OTT Parsivel? to the RS-485/USB interface
converter

The RS-485/USB interface converter (accessory; see Chapter 2) can be st for
2-wire communication as well as 4-wire communication.
Setting the dip switches at the interface converter

Set the external dip switches at the inferface converter as follows:

Operating mode 1 2 3 24

RS-485, 2-wire, without echo,
autematic control, termination on

OFF ON OFF ON

2-wire communication

Connect the OTT Parsivel? as follows to fhe 5-pin terminal of the
interface converter:

Interface converter
RS-485/USB

QR
15 Spege

D+ D-

|

Max. cable length 300 m -]

W R=120Q
Max. cable length < 20 m

~+ Remove bridgel \
\%)%] %)

ESroel

Terminal strip
Power supply 24 vV DC/100 W

Protective housing version

8
i ;
] OTT Parsivel” connection cable
3
+ % _; % 1 ; @ =L
PO E6E 2 q 3
fe53°9%  §
§ g & 4 2
5& 7

When using an inferface converter that can nof be
from OTT HydroMet, the following must absolutely be adhered fo:

8.2 Connecting the OTT Parsivel? to any RS-485 interface

converter

purchased as an accessory

Inferface converters must be configured in the "automatic send/receive control"
mode for 2-wire connections through software commands without hardware

handshake cables and "Echo-Off'
The inferface converter must be galvanically isolated!
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Fig. 14: Position of the USB service
inferface in the OTT Parsivel? base.

Meaning of the LEDs:

A (green): Communication via
RS-485/5DI interface active

B (green): USB interface active
C (red): an error has occurred
D [yellow): particle recognized

8.3 Connecting the OTT Parsivel® fo a PC for configuring using
a USB interface

If you do not want to work with the factory settings of the OTT Parsivel? and read
out the data only with a datalogger, it is necessary to configure the OTT Parsivel?
before ifs first use using the OTT Parsivel software ASDO Basic 1 or @ terminal
program. To do so, the OTT Parsivel? is temporarily connected to a PC with a
USB inferface.

Please note: The OTT Parsivel? is not supplied with power via the USB inter-
face! As in normal measurement operation, the power supply is from an addition-
ally connected power supply (brown and white wire of the connection cable).
Connecting the OTT Parsivel? to a PC via USB interface:

(Requirements: USB interface drivers are installed; see below)

\@| 41— OTT Parsivel? base
© ©)

USB service interface

e

Remove the cover of the OTT Parsivel? base (Allen key, 4 mm).

Connect the USB cable to a USB interface of the PC (USB plug type A).
Connect the USB cable to service inferface of the OTT Parsivel? (USB plug type B;
see Fig. 14).

Start the OTT Parsivel Software ASDO Basic ' or terminalsoftware on your PC
and make the required seffings.

1 under Microsoft Windows 10/11 administrafor rights are required!




After completion, disconnect the connection between PC and OTT Parsivel?.
Replace the cover on the OTT Parsivelz base; ensure that you do not kink or
jam the cable in the process!

Installing the USB interface driver

For establishing a communication link over the USB inferface, the PC requires g
dedicated USB interface driver. Depending on the operating system used, proceed
as follows when connecting OTT Parsivel? 1o the PC for the first time:

= Windows 7/8:  install OTT USB-Schnittstellentreiber manually

= Windows 10/11: the operating system usually avtomatically installs o univer-
sal Microsoft USB interface driver (if necessary: install OTT
USB interface driver manually)

Windows 7/8 1!

Log on to the PC with administrator rights.

Connect the OTT Parsivel? to a USB interface of the PC, see above — the

PC detects the new hardware and displays the message 2 "Found New
Hardware — OTT Parsivel2" —» the "Found New Hardware Wizard" opens.
Select "No, not this fime".

Select "Next",

Select "Install from a list or specific location (Advanced)".

Select "Next".

Connect the USB stick (supplied) with the OTT USB inferface drivers to another
USB port on the PC ),

Select "Search for the best driver in these locations” and "Search removable
media (CD-ROM, ...)".

Select "Next" — the assistent installs the OTT USB interface driver. After complet-
ing the installation process, the message "The software for the following hard-
ware has been installed: OTT PARSIVELD" appears.

Select "Next". Now a communication link via the USB interface may be
established.

Windows 10/11 4

Log on to the PC with administrator rights.

Copy USB interface driver from USB sfick (supplied) to PC 3,

Connect the OTT Parsivel? fo o USB interface of the PC, see above.

IF an installation wizard starts: cancel he installation wizard.

Start Windows device manager (right click on start menu and select "Device
Manager").

Click on "Serial USB Device (COMx)" under "Ports (COM & LPT)".

Click on "Install Driver" in the "Driver" tab.

Click on "Browse my computer for driver software”.

Click on "Browse", navigate to the OTT USB Interface Driver directory and click
"OKII.

Click "Next" — the operating system installs the OTT USB interface driver on
the PC.

°  Notes:

The USB interface cannot be used as o permanent connection between your PC
and the OTT Parsivel?,

When using the USB interface, the OTT Parsivel? does not send any data vig
the SDI-12/RS-485 interface or the pulse output.

" description based on Windows 7; with small differences also valid for Windows 8

% in the notification area of the faskbar

¥ dlternatively, please download the OTT Us interface driver from "www.oft.com/ resources/"
4if manuel installation is required
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9 Connecting the OTT Parsivel? to a power supply

OTT HydroMet offers two power supplies (accessory) for the power source:

Power supply 24 V DC/100 W; profective housing version
Power supply 24 V DC/100 W; control cabinet version

The connection of the power supply is made with an 8-core, prepared connecfion
cable (accessory). If required, you can extend the cable. More information on this
can be found in Chapter 6.1 "Cable selection.

[ sl

WARNING Risk of electric shock!

Only connect power supplies if you have the required electrical knowledge!
For all work on the power supply: Always ensure the mains cables are off-
circuit and secure them aggainst switching back on.

..

Connect the power supply fo the OTT Parsivel? as shown in Figures 15 or 16.

Fig. 15: Connecing power supply control

cabinet version fo the OTT Parsivel?. e I Power supply
Il inth (ol 24V DC/100W
Istal the power supply in fhe e @ & @ @l @ E@J 0| Control cabinet version

cabinet on a standard top hat rail.

For opfimum running of the cable, in the
area where the cable enters the control cab-
inet a terminal sirip should be used.

(Accessory)

When using the RS-485 interface, the total Connection '% k)
cable length between the OTT Parsivel? and Mains voltage & é
the datalogger may be @ maximum of 20 (100 ... 240V AC) Sz Portsfor
meters! Otherwise, a 120 Ohm terminator %3 connection o
is necessary on the OTT Parsivel? between +88 © datalogger
the yellow and green wires! 220

Terminal strip for
control cabinet installation
(ot in scope of delivery)

OTT Parsivel” connection cable

* Assignment is dependent on device configuration
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fig. 16: Connecting power supply profective
housing version to the OTT Parsivel2.

Install the power supply onfo the pedestal of
the OTT Parsivel? using the bolis and nuts

supplied. In this case, the connection cable
has a length of one mefer. Feed it through
the hole in the leg and one of the three
cable connections on the inside of the

power supply.

—
==

Connection
g Mains voliage
(100 ... 240V AQ)

Ports for connection fo o datalogger

1T |JI Remove bridges
; | depending on
Tesr;?mczl QQQ’@@'Q?Q?,J app!icaﬁon!
b @eeoelele
=lilz]ala[s]5]7 | 8
\.'\.. 5: Pulse -
6: Pulse +
5 7: RS-485 B/SDI-12 GND*
Infegrated fuse 8: RS-485 A/SDI-12 Data*
(+ spare fuse) »
Power supply 24V DC/100 w OTT Parsivel” connection cable
Control ccEinei version
(Accessory)

* Assignment is dependant on device configuration

-
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10 Heating the OTT Parsivel®

10.1 Sensor head heating

An automatic sensor head heating system prevents ice buildup on the sensor
heads. A temperature sensor in the sensor head measures the temperature each
second. The sensor head heting system adjusts according to this valve

The purpose s to hold the sensor heads at @ constant temperature of af least
+10 °C. If the outside temperature drops below +10 °C, the sensor head heating
current is switched on until +10 °C is reached again in the sensor heads. The
heating control can be adapted to the respective climatic conditions.

Note:

Enable the sensor head heating in any case if the OTT Parsivel? is used at tem-
peratures below +4 °C! We recommend o power supply of 24Vy to provide for
unlimited heating functiondlity in all climatic conditions {resulting heating current
of 4 A).

You can set the sensor head heating performance (operating mode, minimum
temperature) with the OTT Parsivel sofiware ASDO or alternatively using a fer-
minal software. Notes on sefting these parameters can be found in Appendix A
"CS command sef” or in the "OTT Parsivel software ASDO" operating instructions”.

10.2 Screen heating

Inlet and outlet openings of the laser beam in the sensor heads are each covered
by one glass screen. The formation of condensation (thawing) on the glass screens
is possible, depending on the climate conditions at the installation location. In
most cases, the formation of condensation will affect the measurements.

To prevent thawing, the screens of the OTT Parsivel? are equipped with a screen
heating which may be switched off. The screen heating can either be used sepa-
rately or together with the sensor head heating. Compared to the sensor head
heating, power consumption of the screen heating is very low.

In principle, if there is a risk of thawing, we recommend to turn the screen heating
on, especially in case the sensor head heating is turned off (factory setting: ON).

A typical application to furn the screen heating on/sensor head heating off would
be a limited power supply of the OTT Parsivel?; e.g. if the system is running on
solar power supply.

You can set the screen heafing performance (ON/OFF, threshold temperature,
minimum heating power, maximum heating power) with the OTT Parsivel software
ASDO or alternatively using a terminal software. Notes on sefting these parame-
ters can be found in Appendix A "CS command sef".



11 Operating the OTT Parsivel? with o terminal software

11.1 Setting up communications between the OTT Parsivel? and
the terminal program

The OTT Parsivel? provides a USB inferface for communication. This serial inter-
face can be operated at various baudrates, Communication with the sensor is pos-
sible with any standard terminal software. Below, operation using the termingl
software program "Hyper Terminal” is described since this is a part of Microsoft
Windows® scope of delivery.

In order to operate OTT Parsivel2 using Hyper Terminal, proceed as follows:

Connect the OTT Parsivel? fo your PC as described in Chapter 8 "Connecting
the OTT Parsivel? to o PC",

Start Hyper Terminal.

Alfter starting Hyper Terminal, the window "Connection Description” opens,
Enter a name for the connection, select an arbitrary symbol and confirm your
input with "OK". The next window "Connect fo" now opens.

Select the COM interface of your PC and confirm your input with "OK". The
next window that opens is "Properties of COM [No.]".

Enter the following connection seftings:

Bits per second: 19200

Databits: 8
Parity: none
Stopbits: 1
Flow control: none

Alfter a successful connection with the OTT Parsivel? is made, it sends a "I" as an
input prompt after pressing the enter key:

BOOTLOADER PARSIVEL
after approx. 10 seconds, the following message appears:

F*% PARSIVEL 2 *%+#
OTT HYDROMET GmbH
Copyright (C) 2019
Version: v2.11,6

Approximately 60 seconds after starting fo establish the connection, the
OIT Parsivel? starts measuring automatically and outputs the data telegram.

11.2 Measured value numbers

The measurements and status values are output from the OTT Parsivel? in the form
of a telegram. To this end, each value that can be output was assigned a mea-
surement number. In addifion, the number of digits that the value in the telegram
can contain, the form in which this value is output, the covered range and in what
unit it is precisely defined. These specifications are listed in the following table:
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No. Description Range Unit

01 Rain intensity {32 bit !
ot emoontoccomlaed @2b7) 7 00000 00003000
03 Woeather code acc. to SYNOP wow,; Table 4680 2 00 00...99
04 Weather code acc. to SYNOP ww; Table 4677 2 00 00...99
05 Weather code METAR/SPECI w' w': Table 4678 5 +RASN
06 Weather code according to NWS 4 RLS+
07  Radar reflectivity (32 bit | 6 00.000 -9.999 ... 99.999 dBz
08  MOR visibility in precipitation 5 00000 0 ... 20000 m
09  Sample interval 5 00000 0... 03600 s
10 Signal amplitude of the laser strip 5 00000 0 .. 99999 1
11 Number of particles detected and validated 5 00000 0 .. 99999 1
12 Temperature in the sensor housing 3 000 -99 ... 100 °C
13 Sensor serial number 6 123456
14 Firmware IOP version number 6 2.02.3
15  Firmware DSP version number 6 2.02.3
16  Sensor head heafing current 4 0.00 0.00 ... 4.00 A
17  Power supply voliage 4 00.0 0.0...30.0 v
18  Sensor status 1 0 0.:3 see Chapt. 12.1
19  Date/time measuring start 19 00.00.0000_00:00:00  DD.MM.YYYY_hh:mm:ss
20  Sensor fime 8 00:00:00 hh:mm:ss
21  Sensor date 10 00.00.0000 DD.MMYYYY
22 Station name 10 XXXOOOOOK
23 Station number 4 XXX
24  Rain amount absolute (32 bit h 7 000.000 0.000 ... 999.999 mm
25  Error code 3 000
26  Temperature PCB 3 000 -99 ... 100 °C
27  Temperature in the right sensor head 3 000 —99 ... 100 Y
28 Temperature in the left sensor head 3 000 -99 ... 100 *C
30 Rain intensify (16 bit ') max. 30.000 mm/h 6 00.000 0.000 ... 30.000 mm/h
31 Rain intensify (16 bit ) max. 1200.0 mm/h 4 0000.0 0.0 ...1200.0 mm/h
32 Rain amount accmulated (16 bit 1) 7 0000.00 0.00 ... 0300.00 mm
33 Radar reflectivity (16 bit 1) 5 00.00 -9.99 ... 99.99 dBz
34 Kinetic energy 7 000.000 0.000 ... 999.999 J/(m?h)
35  Snow depth intensity {volume equivalent) 7 0000.00 0.00 ... 9999.99 mm/h
40 Number of all particles detected 8 00000000 0..8192 1
61 List of all particles detected
(including size and particle speed) 13 00.000:00.000 0.200 ... 25.000; mm;m/s
0.20 ... 20.000
90  Field N (d) 223 00.0005 -9.999 ... 99.999 log,, (1/m? mm)
1. Value = average volume equivalent diameter (ved) of the 1. class
91  Field v (d) 223 00.000S 0.000 ... 99.999 m/s
1. Value = average parficle speed (ps) of the 1. class
93 Raw data [volume equivalent diameter) 4095 0005 0..999 1

1. Value = number of particles 1. ved/1. ps ... 32. Value = number of particles 32. ved/1. ps;
33 Value = number of particles 1. ved/2. ps ... 64. Velue = number of parficles 32. ved/2. ps;
65. Value = ...

11 depending on which datalogger is used, the measured value number must be selected with the corresponding number of bits. $ = Separator

* Notes:
I Other values in the telegram that are not listed here are for service purposes only. Please ignore them.
The OTT Parsivel? outputs all numerical values with decimal point as decimal speparator!



11.3 Defining the formatting string

There are various sirings available to tailor the format of the existing data protocol
to your individual requirements. These must be individually assigned to each mea-
surement number in the data telegram.

Formatting control codes

String: Meaning:

/n Line feed

/r Refurn

/s Start fransmission
/e End transmission

Formatting individual measured values

String: Meaning:

%04 Output measured value No. 4

Formatting fields

String: Meaning:

%90: Output data field no. 90 with ":" as o separator

Other signs can be used as well as o separator.

11.4 OTT telegram
The following telegram configuration has been preset at the factory:

9%13;%01 1%02;%03;%07,;%08,%34,;%12;%1 0;%11,%18;/r/n

According fo this configuration, the measurement values are displayed as in the
following example:

2002118;000.OOO;OOOO.00;00;~9.999;9999;025;] 5759,00000;0;

According fo the table in Chapter 11.2, the data protocol is thus defined as
follows:

Meas. value No.  Meas. value Definition

13 200248 Sensor serial number

01 000.000 Rain intensity

02 0000.00 Rain amount since start of device

03 00 Weather code according to SYNOP w,w,

(see Appendix D "Categorization of precipitation
type by precipitation codes")

07 -9.999 Radar reflectivity

08 9999 MOR visibility in the precipitation

34 000.00 Kinetic energy

12 025 Temperature in the sensor housing

10 15759 Signal amplitude of the laser strip

11 00000 Number of particles detected and validated
18 0 Sensor status
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Fig. 17: "Send file" window.

Fig. 18: "Xmodem file send for
OTT Parsivel2" window.

11.5 Updating OTT Parsivel? firmware

OTT HydroMet provides the latest update versions to OTT software on its internet
Site ot wwa.oft.com under the rubric "Software updates". The following file is
needed to update the OTT Parsivel? firmware:

*|OP.BIN

where * represents the respective version number.

To update the OTT Parsivel? firmware, proceed as follows:

Connect your PC to the OTT Parsivel? via the corresponding inferface converter
as described in Chapter 8.

Load the newest update of the OTT Parsivel? firmware onfo your computer from
the OTT home page.

Start o ferminal software program on your PC and make the appropriate sef-
fings as described in Chapter 11.1 "Sefting up communications between the
OTT Parsivel? and the terminal software".

After OTT Parsivel? has started measurement operations and has issued a data
telegram, reset the OTT Parsivel? firmware with the command CS/Z/1<CR>.
OTT Parsivel? answers with "Bootloader OTT Parsivel?".

Press <CR> repeatedly directly after the message.

OTT Parsivel? replies with "2".

Input the command sup <CR>.

OTT Parsivel? answers with "Start upload Firmware with XMODEM/CRC".
Select "Transfer | Send file" in the menu bar.

The "Send file" window opens:

Folder: T\

Fiename:

[CAT00PARSIVELZ BIN Browse.., ]
Prototol

[Xmodem _YJ

[ Ged | Cose | coce |

Select the file "IOP.BIN" under "Filename" using the "Browse" bution; you had
previously stored this file on your PC.

Select the "Xmodem" protocel type from the "Profocol" selection window.
Confirm your input with "Send". The "Xmodem file send for OTT Parsivel2"
window opens:

¥modem file send for Parsivel
Sending: [CVOOPARSIVELZ BN
Packet r Enar checking: lﬁ
Reties [0 Toubmuiss G

Lastenor |

He T e T

Elapsed: [u&ma Remaring: l 000015 Theaughput: !1103 ops

2




Abb. 19: Splash protection unit.

]

Splash protection unit

Allen screw

Clean the splash protector as follows:

Loosen the four hex screws of the respective splash protector using an M4 hex
key and remove the splash protecor.

Clean the splash protector using a brush and commercially available household
cleanser on both sides under running water.

Reinstall the splash protector onto the respective sensor head using the hex
screws.

If the splash protector can no longer be cleaned or if it is defective, it can be
purchased as a replacement part from OTT HydroMet
(see Chapter 2 "Part numbers").

12.4 Verifying particle size measurements

If there is any doubt in relation to the plausibil ity of the measurement values deter-
mined by the OTT Parsivel?, you can perform an approximate verification in the
field (or in a laboratory). Reference spheres (e.g. steel spheres) with known diam-
eters are required here; dlternatively, o reference drop dispenser is used.

The reference spheres must fall through the centre of the laser strip within a mea-
surement inferval of 60 seconds. (Reference spheres falling through the edge of
the laser strip must be avoided.)

Example:

In each case, 15 steel spheres (@: 1, 2.5 and 4 mm) fall individually, from o
height of 0.25 m, through the centre of the laser strip. The list 1) that is output must
contain all 30 objects and their respective classes for both the diameter and the
particle speed. The particle speed is approx, 2.21 m/s.

(Resulting classes: diameter: 9, 15/16, 18/19; particle speed: 16)

"l measurement value number 31, see Chapter 11.2

Please note:

Such verification is representative only when using a device fo precisely specify
the particle speed and the falling path (centre of the laser strip).

In addifion, a collecting device must be used below the sensor heads to prevent
damage fo the struts and base of the OTT Parsivel2.

This method of verification permits only an approximate statement.

In case of doubt, we recommend inspecting the OTT Parsivel? in the factory.

A precision fest stand is available for this purpose. The resulfs are documented
in an acceptance test certificate (FAT; Factory Acceptance Test).
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13 Functional disruptions and remedies

13.1 OTT Parsivel? does not start

Check the polarity of the power supply, the A+B connections of the RS-485
cables and the baud rate (see Ch. 6 and 7).

If this does not work, start any terminal software program on your PC (e.g.
Hyper Terminal) and iry to make & connection to OTT Parsivel? (see Ch. 11
"Operating the OTT Parsivel? with terminal software"). The OTT Parsivel?
should send a status message of "ok" in response to the "CS/<CR=" command.
If this does not happen, contact OTT Hydroservice.

13.2 Disruptions due to convection and vibrations

In rare cases, infense sun can affect the sensor due to the high sensitivity of the
device; this is caused by refractive index fluctuations (mirage effects) in connection
with wind. The same applies to vibrations. Most of these types of disruptions are
recognized and removed through formal andlysis of the signals. Nevertheless,
some disruption signals cannot be differentiated from the signals of small particles.
Further examinations of the particle collective over the respective reporfing period
help to prevent precipitation reports during good weather for the most part.

14 Note about the disposal of old units

Within the member countries of the European Union

In accordance with the European Union guideline 2012/19/EC, OTT takes back
old devices within the member countries of the European Union and disposes of

them in an appropriate way. The devices concerned by this are marked with the
symbol shown aside. [WEEE registration number: 49590817.)

For further information on the return procedure, please contact your ocal sales
contact. You will find the addresses of all sales pariners in the internet on
www.oft.com". Please fake into consideration also the national implementation
of the EU guideline 2012/19/EC of your country.

For all other couniries
Dispose of the OTT Parsivel? properly after taking out of service.
Observe the regulations valid in your country for the disposal of electronic
devices.
Never put the OTT Parsivel? into the normal household waste.

Used materials
see Chapter 15, "Technical Data”



15 Technical data

Optical sensor laser diode
chvetengfh
Qutput power (peak)
Laser class
Light strip surface (W x D}
Measuring surface (W x D)
Measuring range

Particle size of liquid precipitation
Particle size of solid precipitation

Particle speed
Design

Radar reflectivity Z
Kinetic energy
Qutputs

Visibility in precipitation (MOR)

Rain rate
Minimum infensity
Maximum intensity
Accuracy

De-icing protection

Power supply

Current drawn
Electronics
Electronics + screen heating
Sensor head heating

Interfaces

Lightning protection
Material

Weight
Temperature range
Relative humidity

Max. wind speed without device damage

Type of protection
Size (Hx'W x D)

650 nm

0.2 mW

1 (IEC/EN 60825-1:2014)
30x 1 mm

180 x 30 mm

0.2...8 mm

0.2...25mm

02..20m/s

32 precipitation size classes

32 particle speed classes

-9.999 ... 99.999 dBz

0 ... 999.999 J/(mh)

Weather code:

— SYNOP w,_w, Table 4680,

— SYNOP ww Table 4677,

- NWs

— METAR/SPECI w'w’ Table 4678
differentiation of the precipitation types drizzle, rain, hail,
snow > 97 % compared to a weather observer
Snow depth intensity (volume equivalent)
Measurement range 0 ... 20000 m

0.001 mm/h drizzle rain

1,200 mm/h

+5 % (liquid) / £20 % (solid) !
Microprocessor confrolled sensor head heating

10 ... 28 V,, reverse polarity profection
Optimum heating output of the sensor head heating system can
be guaranteed with a power supply voltage of at least 20 V...

110/55 mA at 12/24 Ve

275/235 mA at 12/24 V.

max. 4 A at 24 V.2

max, 2 Aat 12 V.3

RS 485 (EIA-485) 1,200 ... 57,600 Baud
half-duplex, 2-wire

SDI-12

USB

OTT Parsivel? has an output relay for pulse output for precipitation
in 0.1 mm/pulse with max. 2 Hz pulse rate
integrated

powder-coated aluminum housing

max. 6.4 kg

-40 ... +70 °C

0...100%

50 m/s

IP 65
670 x 600 x 114 mm

" under loboratory conditions and stafistically correlated by OTT calibration system with reference particle calibration of 0.5; 1.0; 2.0 and 4.0 mm

* power cutput 2 100 W necessory
3 not recommended
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Product certifications
CE (EU)

FCC (US)

IC (CA)

38

This device fulfills the essential requirements of the

EMC Directive 2014/30/EU

FCC Part 15, Class "B" limits.

This device complies with part 15 of the FCC Rules. Operation is
subject fo the following two conditions:

(1) This device may not cause harmful interference, and

(2) this device must accept any interference received, including inter-
ference that may cause undesired operation.

Modifications or changes to this device that have not been expressly
authorised by the body responsible for conformity may invalidate
the user's authorisation to operate the device.

Canadian Radio Interference-Causing Equipment Regulation,
ICES-003, "Class B".

This Class B digital apparatus meets all requirements of the
Canadian Interference-Causing Equipment Regulafions.



Appendix A - CS command set

CS/F/1<CR>
With this command, all factory settings can be recreated.

CS/!/<parameter><CR>

Adjust sample interval and start transfer

In automatic mode, the sample interval can be adjusted in seconds with this com-
mand. After confirmation of the command, the first data set is output.

Value range: 0; 10 ... 3600

Factory sefting: 30

If the value "0" is entered for the sample inferval, the Polling mode is encbled.

CS/P<CR>

Enabling polling mede
OTT Parsivel2 issues a data telegram no later than 500 ms after receiving the command.
This command disables the interval-controlled telegram.

CS/PA<CR>

Output all measurement values (in accordance with the table in Chapter 11.2).
This data sequence is necessary for the import info the OTT Parsivel sofware ASDO.

CS/R<CR>

Repeat polling mode
OTT Parsivel? outputs the data telegram no later than 500 ms after the confirma-
tion of the command.

CS/R/xx<CR>

Output individual measurements
After confirmation of the command, the indicated measurement is output accord-
ing to the table in Chapter 11.2 "Measured value numbers".

CS/C/R/<parameter><CR>

Adjust baudrate
Warning: Changing the baudrate can lead to loss of the connectivity!
The baudrate can be adjusted from 9600 ... 115200. The baudrate is set ot
19200 at the factory.
1200 baud, 8, N, 1 8, N
4800 baud, 8, N, 1 9400 baud, 8, N
19200 baud, 8, N, 1 38400 baud, 8, N
57600 baud, 8, N, 1

CS/C/R<CR>

Query baudrate
With this command, the current baudrate sefting can be queried.

2400 baud,

o1
o1
f!.l

’

CS/C/B/<parameter><CR>

Setting up RS-485 bus mode

Warning:

Enabling the bus mode can cause the loss of the connectivity!

With this command, it is possible to operate more than one sensor through one
RS-485 inferface. The sensors are than operated via the bus address.

Value range: Qissi}

Factory setting: 0

Description: 0 = RS-485 bus mode disabled
1 = RS-485 bus mode enabled

Address query: *<CR>

Answer: <Address><CR><LF>
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CS/C/A/<parameter><CR>

Set bus address for RS-485 bus mode

Warning: Changing the bus address can cause the loss of the connecfivity!
Value range: 09

Factory seffing: 0

CS/T/12:00:00<CR>

Adjust time of day
The time of day of the OTT Parsivel? is set fo the time of day of the PC.

CS/D/01.01.2000<CR>

Adjust date
The date of the OTT Parsivel? is set to the calendar of the PC.

CS/S/E/<parameter><CR>

Set SDI-12 mode
Enable or disable the SDI-12 mode.

Value range: sl
Factory setting: 0
Description: 0 = SDI-12 mode disabled

1 = SDI-12 mode enabled

CS/S/A/<parameter><CR>

Set bus address for SDI-12 bus mode
This command sets the bus address for the SDI-12 bus mode.

Value range: 0.9
Factory setting: 0
CS/K/ xo0000000x<CR>

Input station name

This command allows a user-specific station name fo be used. This name can
encompass a maximum of 10 characters.

CS/K/PWS00001<CR>

Station name: PWS00001

CS/J/500ex<CR>

Assign station 1D
This command assigns a 4-digit station ID.

CS/M/M/<parameter><CR>

Select data telegram
The data telegram can be input with the parameters O ... 1

Value range: 0..1
Factory sefting: 0
Description: 0 = OTT telegram

1 = User telegram

CS/M/S/<parameter><CR=>

Set formatting string

You can create a data telegram that is optimized according to your needs. This
command sets the formatting string. The formatting string is placed in the <param-
eter> spot (see also Chapter 11.3 "Defining the formatting string").

CS/Z/1<CR>

Restart sensor, reset the rain amount



CS/L<CR>

Output current configuration

CS/2<CR>

This command outputs the command list.

CS/H/M/<parameter><CR>

This command adjusts the operating mode of the sensor head heating.

Value range: 01,3
Factory sefting: 1
Description: 0 = OFF

1 = Automatic operation

(Sensor head heating is always on whenever the fem-
perature in the sensor heads falls below the adjustable
minimum temperature)

3 = Sensor head heating continuosly ON

CS/H/T/<parameter><CR>

Set minimum temperature of the sensor heads

If the temperature in the sensor heads is lower than the adjusted value, the sensor
head heating in operating mode 1 will be active until the minimum temperature is
reached.

Value range: -40 ... +40 °C

Factory sefting: 10 °C
CS/H/N/<parameter><CR>

This command turns the screen heating ON or OFF
Value range: 0,1

Factory setting: 1

Description: 0 = OFF

1 = Screen heating is continuosly ON and works with
minimum or maximum heating power, depending
on the temperature of the housing.

CS/H/U/<parameter><CR>

Set threshold temperature for screen heafing.

If the temperature of the OTT Parsivel? housing falls below the adjusted value, the
the screen heating works with maximum heating power; if the temperature of the
housing is higher than the adjusted value, it works with minimum heating power.
The minimum/maximum heating power is each adjusted by a separate CS-com-
mand.

Value range: -40 ... +40 °C
Factory sefting: +10 °C
CS/H/Q/<parameter><CR>

Set minimum heating power of the screen heating
Value range: 0...100 %

Factory sefting: 25%
CS/H/P/<parameler=<CR>

Set maximum heating power of the screen heafing

Value range: 0..100%
Factory sefting: 100 %
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CS/U/01.01.2011 10:55:11<CR>

Set real fime clock
This command sets the real time clock of the OTT Parsivel2,

CS/U<CR>

Read out real fime clock
With this command the current date and fime of the OTT Parsivel? is read out,

Response: 01.01.2011 10:55:11 (example)

CS/*/D/<parameter><CR>

Activate/deactivate "Parsivel " Communication Mode”

With this command the OTT Parsivel? telegram (see Chapter 11.2 and 11.4) is set
to the format of the previous generation of Parsivel.

This is required if you are using the OTT Parsivel? in a measuring network, together
with one/several Parsivel ! unit/s and the telegram/s of all units has/have to be
identical.

Range of valves: 0, 1

Factory seffing: O (— OTT Parsivel? felegram)

Descripfion: 0 = Parsivel ! Communication Mode deactivated
1 =Pa

rsivel ) Communication Mode activated

For a descripfion of the Parsivel ! telegram refer to the "Operafing instructions
Present Weather Sensor Parsivel" (70.200.005.B.E).

I predecessor model of OTT Parsivel?

CS/*/X/<parameter><CR>

Actlivate/deactivate smear suppression

A heat haze (also known as a heat shimmer) occurs across hot surfaces if ascend-
ing atmospheric layers of different temperatures, and therefore different atmo-
spheric densities, are present. Smear suppression compensates against the effect
of a heat haze on measurement values.

Range of values: 0,1
Factory setting: 1
Description: 0 = Smear suppression deactivated

1 = Smear suppression activated



Appendix B - SDI-12 commands and responses

B.1 Basic commands

All SDI-12 basic commands are implemented in the OTT Parsivel?. The following SDI-12 basic commands are relevant for the
operation of the OTT Parsivelz:

Command Response Description

at a<CR><LF> Acknowledgement active
a - Sensor address; factory setting = 0

aIl al3cecccceccnmmmmn .. Send identification
. VUVEXXXXX<SCR><LE> a — Sensor address

13 = SDI-12 profocol version
ceccecee — Manufacturer's identification {company name)
mmmmmm ~ — Sensor identification
vvv — Sensor version (firmware)
xxxxxx - Serial number
Response OTT Parsivel2 = 0130TT PARS_2202123456

aAb! D<CR><LE> Change sensor address
a — Old sensor address
b — New sensor address

21 a<CR><LF> Query sensor address
a — Sensor address
aM! atttn<CR><LF> Start measurement
and after 9 seconds a ~ Sensor address
a<CR><LEF> ttt ~ Time in seconds until the sensor has

determined the measurement result
Response OTT Parsivel2 = 009
n — Number of measured values
Response OTT Parsivel? = 8
a<CR><LF> - Service request

ano! a<valuel><value2><value3>..  Send data~Part 1 (after aM1, aMc!, act, acc)
.. <valued><value5><valueé>. a — Sensor address
.. <CR><LF> <valuel> - Rain intensity [mm/h]

Measured value format: pobbb . ece
Range: +0.000 ... +9999.999 mm/h
<value2> - Rain amount accumulated [mm]
Measured value format: pbbb . ee
Range: +0.00 ... +300.00 mm
<value3> - Weather code according to SYNOP A
Table 4680
Measured value format: pbb [1]
Range: +00 ... +99
<valued> - Radar reflectivity [dBz]
Measured value format: pbb . eee
Range: -9.999 ... +99.999 dBz
<value5> - MOR visibility in precipitation [m]
Measured value format: pbbbbb
Range: +0 ... +20000 m
<value6> - Sample interval [s]
Measured value format: pbbbb
Range: +0 ... +3600 s

P - Sign (+-)

b = Number (before decimal point)
Output without leading zeros!

e = Number after decimalpoint



Command

aDl!

aMC!

ac!

acc!

aD0!
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Response

a<value7><value8><CR><LE>

atttn<CR><LF>
and after 9 seconds
a<CR><LF>

atttnn<CR><LE>

atttnn<CR><LF>

atttn<CR><LF>
and after 9 seconds
a<CR><LE>

a<valuel><value2><value3> ..
.. €<valued><value5><valueé> ..

.. <CR><LF>

Description

Send data - Part 2 (after aM!, aMC!, ac!, acC!)
<value7> - Signal amplitude of the laser strip [1]
Measured value format: pbbbbb
Range: +0 ... +99999
<value8> — Number of particles detected and validated [1]
Measured value format: pbbbbb
Range: 40 ... +99999

P - Sign (+)

b — Number (before decimal point)
Output without leading zeros!

e ~ Number after decimal point

Start measurement and request CRC (Cyclic Redundancy
Check); for details see command am! .

The responses to the following ap0! and ap1! commands
are extended by one CRC value:
<valuel><value2><value3><valued><value5>
_ <value6><CRC><CR><LF> or
a<value7><value8><CRC><CR><LF>

Start concurrent measurement simultaneous measurement
with multiple sensors on one single bus line); for details see
command am! . The number of measured values in the
response to this command has two digits: nn = 02.

Start concurrent measurement (simultaneous measurement
with multiple sensors on one single bus line) and request
CRC (Cyclic Redundancy Check); for details see command
am! . The number of measured values in the response to this
command has two digits: nn = 02.

The responses to the following apot and a1t commands
are extended by on CRC value:
a<valuel><value2><value3><valued><value5>
. <value6><CRC><CR><LF> or
a<value7><value8><CRC><CR><LF>

Start additional measurement

a — Sensor address

ttt — Time in seconds until the sensor has
determined the measurement result
Response OTT Parsivel? = 009

n — Number of measured values
Response OTT Parsivel? = 8

a<CR><LF> — Service request

Send data - Part 1 (after aM1t, aMc1t, ac1!, acC1!)
a ~ Sensor address
<valuel> - Kinetic energy [J/(mZh)]
Measured value format: pbbb . eee
Range: +0.000 ... +999.999 J/(m?h)
<value2> - Snow depth infensity [mm/ h]
Measured value format: pbbbb . ee
Range: +0.00 ... +9999.99 mm/h
<value3> - Weather code according fo SYNOP ww
Table 4677
Measured value format: pbb [1]
Range: +00 ... +99
<valued> - Temperature PCB [°C]
Measured value format: pbbb
Range: =99 ... +100 °C

Continued on page 42



Comand

aD1!

aMC1!

aci!

aCCcl!

Response

a<value7><value8> ..

. <value9><CR><LF>

atttn<CR><LF>
and after 9 seconds
a<CR><LF>

atttnn<CR><LF>

atttnn<CR><LF>

Description

<value5> - Temperature in the right sensorhead [°C]
Measured value format: pbbb
Range: -99 ... +100 °C

<value6> - Temperature in the left sensorhead [°C]
Measured value format: pbbb
Range: =99 ... +100 °C

P = Sign (+,-)

b = Number (before decimal point)
Qutput without leading zeros!

e = Number after decimal point

Send data — Part 2 (after am11, amMc11, ac11, accl 1)
<value7> = Sensor status [1] (see Chapt. 12.1)
Measured value format: pb
Range: +0 ... 43
<value8> - Sensor head heafing current [A]
Measured value format: pb. ee
Range: +0.00 ... +4.00 A
<value9> - Power supply voliage [V]
Measured value format: pbb . e
Range: +0.0 ... +30.0 V

P = Sign (+)

b - Number (before decimal point)
Output without leading zeros!

e ~ Number after decimal point

Start additional measurement and request CRC (Cyclic
Redundancy Check); for details see command am1 1.

The responses fo the following abot and ap11 commands
are extended by one CRC value:
a<va1uel><value2><va1ue3}<value4><value5>Iu
... <valueé><CRC><CR><LF> or
a<value7><value8><value9><CRC><CR><LF>

Start concurrent meassurement (simultaneous medsurement
with multiple sensors on one single bus line); for details see
command aM1 1. The number of measured values in the
response fo this command has two digits; nn = 02,

Start concurrent measurement (simultaneous mecsurement
with multiple sensors on one bus line) and request CRC
(Cyclic Redundancy Check); for details see command am 1.
The number of measured values in the response to this com-
mand has two digits: nn = 02.

The responses to the following abo t and ap1 1 commands
are extended by one CRC value:
a<valuel><value2><value3><valued><value5>
.. <value6><CRC><CR><LF> or
a<value7><value8><value9><CRC><CR><LF>

45



Command Response Description

av! atttn<CR><LF> Perform system test
a ~ sensor address
ttt — time in seconds until the sensor provides the

result of the system test

Response OTT Parsivel? = 000
n — Number of measured values

Response OTT Parsivel? = 0
a<CR><LF> — service request

aDno! a0<CR><LF> Send data (after av!)
a — sensor address
0 - no system test performed

More information on the SDI-12 basic commands can be found in the document "SDI-12; A Serial-Digital Interface Standard
for Microprocessor-Based Sensors; Version 1.4" (refer to website "www.sdi-12.org").

B.2 Advanced SDI-12 commands
All advanced SDI-12 commands are preceded by "O" which stands for OTT. Using these commands, the OTT Parsivel2 may
be configured from the Transparent Mode of a datalogger.
Command Response Description
Deactivate SDI-12 interface
aOSEOD! a0<CR><LF> a — sensor address

This command deactivates the SDI-12 interface if it was
activated after commissioning via the OTT Parsivel ASDO
software or via terminal software.

For further information see Chapter 3 and 7 (wire assign-
ment of the connection cable), as well as Appendix A, com-
mand "CS/S/E/<parameter><CR>"



Appendix C - Classification of precipitation types

After determining the volume equivalent diameter (D) and the particle speed (V),
the OTT Parsivel? subdivides the particles info appropriate classes. The scale of this
classification is smaller for small, slow particles than for large and fast particles.

C.1 Class limiis

The measured particles are subdivided into D and V classes in a two-dimensional
field, wherein there are 32 different D and V classes so that there are  fotal of
32 x 32 = 1024 classes.

Classification according to volume-equivalent diameter

Class number Mid-value of class [mm] Class spread [mm]
1 0.062 0.125
2 0.187 0.125
3 0.312 0.125
4 0.437 0.125
5 0.562 0.125
é 0.687 0.125
Z 0.812 0.125
8 0.937 0.125
9 1.062 0.125
10 1.187 0.125
11 1.375 0.250
12 1.625 0.250
13 1.875 0.250
14 2.125 0.250
14 2.375 0.250
16 2.750 0.500
17 3.250 0.500
18 3.750 0.500
19 4.250 0.500
20 4.750 0.500
2] 5.500 1.000
22 6.500 1.000
23 7.500 1.000
24 8.500 1.000
25 9.500 1.000
26 11.000 2.000
27 13.000 2.000
28 15.000 2.000
29 17.000 2.000
30 12.000 2.000
31 21.500 3.000
32 24.500 3.000
Note:

Class 1 and class 2 are limits and are not evaluated at the current fime in
measurements using the OTT Parsivel? since they are outside the measurement
range of the device.
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Classification according to particle speed

Class number Mid-value of class [m/s] Class spread [m/s]
1 0.050 0.100
2 0.150 0.100
3 0.250 0.100
4 0.350 0.100
5 0.450 0.100
6 0.550 0.100
7 0.650 0.100
8 0.750 0.100
Q 0.850 0.100
10 0.950 0.100
11 1.100 0.200
12 1.300 0.200
13 1.500 0.200
14 1.700 0.200
15 1.200 0.200
16 2.200 0.400
17 2.600 0.400
18 3.000 0.400
19 3.400 0.400
20 3.800 0.400
21 4.400 0.800
22 5.200 0.800
23 6.000 0.800
24 4.800 0.800
25 7.600 0.800
26 8.800 1.600
27 10.400 1.600
28 12.000 1.600
29 13.600 1.600
30 15.200 1.600
31 17.600 3.200

32 20.800 3.200




Appendix D - Categorization of precipitation type by
precipitation codes

From the classification of precipitation particles, the OTT Parsivel? calculates the

rain rate. The type of precipitation is based on the number of particles within the
measurement range, and the precipitafion code is determined from the precipita-
tion intensity R (in mm/h of an equivalent amount of water).

D.1 Precipitation code according to SYNOP

The definitions of the precipitation codes below are listed according to the follow-

ing tables:
SYNOP w_w,_ Table 4680
SYNOP ww Table 4677

No precipitation Tab. 4680  Tab. 4677
00 00

Drizzle

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

light <0.1 51 51

moderate 20.1..<05 52 53

heavy =05 53 55

Drizzle with rain

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

light <25 57 58

moderate 225..<100 58 59

heavy >10.0 58 59

Rain

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

light <25 61 61

moderate =25..<100 62 63

heavy =10.0 63 65

Rain, drizzle with snow

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

light <25 67 68

moderate =225..<100 68 69

heavy =100 48 69

Snow

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

light <1.0 71 71

moderate =10..<40 72 73

heavy >40 73 75

Snow grains

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

=N >0 77 77

Soft hail

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

light <1.0 87 87

mod./heavyy = 1.0 88 88

Hail

Intensity Rain rate [mm/h] Tab. 4680  Tab. 4677

light <25 89 89

mod./heavy 225 89 90

1 no classification made
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D.2 Precipitation code according to the NWS and
METAR/SPECI w'w’, Table 4678

The definitions of the precipitation codes below are listed according to the
following tables:

NWS
METAR/SPECI w'w' Table 4678

No precipitation

NWS Tab. 4678

% NP
Drizzle
Intensity Rain rate [mm/h] NWS Tab. 4678
light <0.25 - -DZ
moderate >025..<05 L DZ
heavy 205 L+ +DZ
Drizzle with rain
Intensity Rain rate [mm/h] NWS Tab. 4678
light <35 RL- “RADZ
moderate =D BT b RL RADZ
heavy =74 RL+ +RADZ
Rain
Intensity Rain rate [mm/h] NWS Tab. 4678
light <25 R RA
moderate D8 106 R RA
heavy 276 R+ +RA
Rain, drizzle with snow
Intensity Rain rate [mm/h] NWS Tab. 4678
light <25 RLS- “RASN
moderate >25..<76 RLS RASN
heavy =76 RLS+ +RASN
Snow
Intensity Rain rate [mm/h] NWS Tab. 4678
light <1.25 5- SN
moderate >1.25..<25 5 SN
heavy =25 S+ +SN
Snow grains
Intensity Rain rate [mm/h] NWS Tab. 4678
light =1.25 SG -SG
moderate >125..<25 SG SG
heavy =25 SG +SG
Soft hail
Intensity Rain rate [mm/h] NWS Tab. 4678
light <1.25 sp &8
moderate > 1,25 ..<2.5 SP GS
heavy =225 SP +GS
Hail
Intensity Rain rate [mm/h] NWS Tab. 4678
o0 >0 A GR

1 no classification made



Appendix E - Note on the declaration of conformity

If required, you can download the current version of the declaration of conformity
for the OTT Parsivel? from our website as a PDF file: "www.ott.com/resources".
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The Parsivel ASDO sofiware makes it very easy to configure the Parsivel, read out
data and display it. The software is available in the following versions:

~ ASDO Basic

Just application software, without database
ASDO .
Full version with integrated datobase

ASDO is tailored especially to read out and configure the OTT Parsivel and sup-
ports the following functions:

Online collection of Parsivel data sets

* Visuglization of particle disiribution
Time sequence graph of precipitation intensity and other parameters
Integrated database (not in the basic version)
Automatic export in text format (for example to OTT Hydras 3)
Configuration of the OTT Parsivel



2.1 Connecting the Parsivel to the PC

Since the Parsivel is equipped with an RS-485 interface and common PC's use
standard RS-232 or USB interfaces, the Parsivel must be connected to the respec-
five PC through a corresponding interface adapter.

2.2 Installing ASDO

Proceed as follows to install the Parsivel ASDO software:

End dll applications before you run the Setup program.
* Insert the ASDO CD-ROM into the CD drive of your PC,

* Open the appropriate language folder on the CD and start by double-clicking
on the file "setup.exe” contained therein.
The program “setup.exe” starts the installation assistant, which leads you
H’zrough the rest of the installation process.
Follow all messages given by the installation assistant and input the required

information when asked:

Target directory for the installation

Program folder

User information

Each time you press the “Next” button, you are directed to the next window.
In the last window, check your inputs once more and start the copying process
by clicking on the “Next” button.

The Setup program copies all required files into the selected directory of your
PC.

End the Setup program.



2.3 Starting ASDO for the first time

Proceed as follows to start the Parsivel ASDO software for the first time:
Start ASDO (for example Windows Start menu “Programs | ASDO"). The soft-
ware starts and the “ASDO Licensing” window opens.

Fig. 1: Inputting the License Key [T TEe e S ]

in the "ASDO Licensing” window.

If you have the full version of ASDO with integrated database, input the licen-
sing key into the input field and confirm by clicking on the “OK” button. The
license key can be found in the CD booklet.

If you have the ASDO Basic software without the database, click on the “Can-
cel” button without entering a license key.

The next time ASDO is started, the key request no longer appears.

If you would like to enter the license key later, proceed as follows:
Start ASDO.
Select the “File | Register full version” menu. The “ASDO licensing” window

opens.
Enter the license key in the input field and confirm by clicking on the “OK” but-
ton. The full version can now be used



Fig. 2: “Configuration” tab.

You can configure Parsivel system parameters and and telegram setup. To do so,

proceed as follows:

% Connect the Parsivel to your PC as described in the operating instructions “Pre-
sent Weather Sensor Parsivel”.

= Start the Parsivel ASDO software on your PC.

1 Select the “Configuration” tab:

| Paisalor Set L S -y
w1 e s

Enter the interface on your computer to which the Parsivel is connected under
“Interface”.
* Enter the value of the baud rate of your connection under “Baud Rate”,
 Make sure that Online Mode is stopped in the “Data” tab, since otherwise the
COM-Port is active (see Chapter 4.1).
Click on the “Read" button. The data of the connected Parsivel are read in and
displayed in the left window as a tree diagram.



3.1 Set system parameters
To set the system parameters, proceed as follows:

& Click on the parameter in the tree diagram that you wish fo change. The field
“Set System Parameters” indicates the corresponding setttings that are availa-
ble.

Enter the desired value and confirm this input by clicking on the “Assign” but-

ton. The respective parameter is

changed.

G Proceed in the same manner for all other parameters to be changed.
[T Store the changes in the Parsivel by clicking on the “Write” button.

The system parameters are defined as follows:

Sensor
Station ID

Sensor ID

Setup date
Setup fime
Measuring interval /sec

Pollmode

Heating
Mode

Max. Current in A/100
Min. Current in A/100
Switching temperature / °C

Telegram
Usertelegram

Telegram

Alphanumeric name of the station,

10-place input.

Alphanumeric name of the sensor,

4-place input,

Coordinated with the PC, cannot be manually set.
Coordinated with the PC, cannot be manually set.
Indicates the sampling interval at which the Parsi-
vel automatically sends measurement data.

IF the polling mode is activated, ASDO reads the
measured values from the Parsivel. The sampling
interval entered in the “Data” tab applies here (see
Chapter 8 “Displaying Data in Online Mode”).

This mode can be set within the value range of 0

e

0 = Healer turned off

1 = Heater automatically regulates the power sup-
ply within the range | ;, to |, to protect
against ice buildup (see operating insiructions
“Present Weather Sensor Parsivel”).

2 = Healer constantly running at |,

Configuring |,

Configuring | ;,

Configuring the minimum temperature. If the tem-

perature drops lower than this, the heater turns on.

The prerequisite for this is that Mode = 1.

The user telegram is configured through the tele-
gram setup {see Chapt. 6.2 “Configuring the Tele-
gram Setup”). If the user telegram is active, the
measured values are oulput according to the user
telegram.

IF it is inactive, the measured values are output in a
predefined standard telegram.

All paramsters and formatting that had been defi-
ned for the user telegram are displayed here with
formatting sirings (see operating instructions “Pre-
sent Weather Sensor Parsivel” Chapter 8, “Opera-
ting the Parsivel with a Terminal Software Packa-
ge”). This list is read-only and cannot be changed

}ISI'R.
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RS-485
Baudrate

4-Wire Mode
Busmode
Bus address

SDl 12
Mode

Bus address

Configuring the baud rate. In order to run in Onli-
ne Mode, a baud rate of 19200 must be set.
Activation/deactivation of 4-wire mode
Activation/deactivation of bus mode

Bus address configuration

Activation/deactivation of the SDI-12 conneclion
Bus address configuration



Fig. 3: Configuring the telegram setup,

3.2 Configuring the telegram setup

This is where you can configure the telegram sefup any way you wish.
The following values are available to you:

= Telegram configuration
= Values

Intensity
Preciplation since starl
‘Weathes code SYNOP Wawa
‘Weather code SYNOP W
‘Weather code METAR/SFEC
Weather code NWS
Pladar reflectiviy
MOR Visibisty
Meanuing merval
Signal ampBude of Laserbend
Musrhes of detected parbicles
Temperahae m sensor
Sensor senal number
Famwiete vession I0P
Firmweare vession DSP
Healing current
Senzot voltags
Sensor status
Date/Time Measuring start
Sensortime
Semoidate
Station [D

= Fields e
Fiedd M[d)

Figkdvid)
Rawdata
M charactenstic for Weathercode
M chatactedistic lor Weathercode
E State
P Slate
Z Fomat
Enefesd
R
Stast trargmession
End ransmizsion
= Scpaator

To put together your individual telegram from this selection, proceed as follows:
[ Mark the value in the free diagram that you would like to include in the tele-

gram.
2 Click on the “Add” button. The marked value is included in the right selection
window.
[ Proceed in the same manner for all other values that you would like fo include.
[Z To change the order of included values in the right selection window, mark the .
corresponding values and change their position using the red arrow keys.
[ To delete @ value from the selection window, mark the corresponding value and
click on the “Remove” button.
[ Store the completed telegram setup in Parsivel by dlicking on the “Write” but-
ton.

Note:
Every change in the telegram setup is also recorded in the formaiting siring in the
“System parameters | Telegram | Telegram” branch.
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Fig. 4: “Dalo” fab.
The Online Mode is
selected and active.

In the Online Mode, ASDO displays the currently measured values of the connec-
ted Parsivel. The display is updated af every sample. The Online Mode is not
dependent on the database, and therefore can be used with any ASDO version.
To do so, a baud rafe of 19200 must be set in the configuration (see Chapt. 3.1
“Set System Paramelers"”)

4.1 Starting Online Mode

To start Online Mode, proceed as follows:
i Select the “Data” tab in the start window.

Curtent Weoathe + % T won i i
7 06 2005 Q "
‘ - s —FI
; | I I e i
4 - // L
: . ¥ g | o
] 7.4 B E
Weather code SYNDP 'waiwa 7 L =
Wieather cods STNDR WY 5  F—
Woather code METARASPED WEM = -
Weather cude HWS G |
Filaddar seflacavity 7644 + |
MOR Vibiity o |
Mensimg rterval o =
Signial arrpbtade of Latedard 1261 I
Huribess of datactad particle: omaz
Terperahsn n senior 0% :n
Healingg coment 112
Senses vollage 134 R
Seron shohn U] |
m
E wm
Tine Range: 15nm '-i 4 I j-l L |
nEET S | ::I[li‘J_‘||i_|:|.]l.!IHI
e i - = - e I
o He s PR e et |

Select the “Online” option in the options bar.

From the options bar, select the COM port through which the Parsivel is
connected to your PC.

Select the sampling intervall from the options bar at which ASDO is to accept
measured values from the Parsivel,

Note:

- Ehis sefting can only be made if Online Mode data iransfer is deactivated
“Stop”.

E N{uke sure that the poll mode is activated in the configuration (see Chapt. 3
“Configuring the Parsivel”). IF it is decclivated, Parsivel actively sends its
data at the period set in the configuration.

The sampling interval does not coincide with the fime when the communica-
tion starts, but rether with the PC clock.

11
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Fig. 5: Displaying the current weather.

Example:
Sampling interval = 10 minutes
IF communication is started at 14:04:32, ASDO transfers the first measurement
at 14:10:00.
The current clock time and the fime of the next measurement sample are dis-
played in the left field of the ASDO status line.

Click on the “Start” bution in the options bar.
ASDO will transfer the data from the Parsivel at the next polling interval.

4.2 Storing measured values in a database
The full version of ASDO contains a database fo which the polled measured

values can automatically be sent. In order to store measured values in the databa-
se, the Station ID must have been defined in the configuration (see Chapt. 4 “Set
System Parameters”) In order fo store measured data from Online Mode in a
database, proceed as follows:

Activate the “Store Data in Database” option in the opfions bar with [. Al
current measured values will automatically be sent to the database.

Note:

If you have the ASDO Basic Parsival software or if the “Store Data in Database”
option is not aciivated, ASDO stores the data in Online Mode in a circular buffer
that can collect up to 86,400 values per parameter. For example, at a polling
interval of 10 seconds, approximately 10 days worth of data can be collected
and filed. As soon as the circular buffer is full, the oldest data are writien over. if
the Parsivel's ASDO software is closed, the data on the circular buffer are deleted.
The data on the circular buffer can not be displayed in Offline Mode.

4.3 Displaying current weather

Cunent Weathet a +
17.05.2005 ;
164010 . ¥
Heavy Snow

In this frame,

~ the date

— the time

_ and the weather conditions, in words and pictorially

are displayed for the currently polled measurement. The data are updated each
fime @ new measurement is read out.

“4 signifies a state of heavy precipilation

“r signifies a light stote of precipitation
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Fig. 6: Precipitation spectrograph.

4.4 Representing measurement data in the precipitation

spectrograph

8

Wi mils
B = N U e W oM oW o8 ow B

The X-axis of the precipitation spectograph is subdivided into 32 diameter classes
and the Y-axis is subdivided into 32 velocity classes for precipitation particles. The
Gunn-Kinzer curve is the reference curve, which is always shown in the spectro-
graph.

Parsivel determines the diameter and rate of fall of each precipitation particle.
ASDO classifies the particles in the spectrograph according lo these parameters.
Depending on the number of detected particles, the display is colored accordingly.

This precipitation specirograph is also updated in Online Mode with every newly
read out data set.

The dimensional and the color representation of the spectrograph can be changed
through four buttons on the options bar:

m: Display color. Every particle class is assigned a color. Example: In
—= Figure 6, a green marking means that Parsivel has detected befween
5 and 10 precipitafion particles.

- Display in shades of gray. Display by means of gray shading is conti-
= nuous. The darker the fields are marked, the more precipitation par-
ticles were detected.

' E.' 2-dimensional representation of the specirograph,

3-dimensional representation of the spectrograph, only functional in
the full ASDO version.

Note:
To obtain the precise number of particles of a field in the precipitation spectro-
graph, point the mouse poinfer to the desired field. The number of particles is
output in the right field of the status row.
To zoom the spectrograph in the X- or Y-axis, click in the specirograph with the
mouse pointer and draw it to the desired size.

13
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Editing the colored column
The color assignment and division of upper boundaries of closses can be sef as

follows:

Click on the colored column to the right of the specirograph.
The “Particle Classes” window opens:

Fig. 7: “Particle Classes” window 1o (- TR - 21

determine the upper boundary of the S i barws ik Pt

closs and to define the color column. 7 —————— J200
&0
« 200
i
2 100
50
]

To add a new upper boundary class, click on the “Add” button. The “Add Par-
ticle Class” window opens.

Fig. 8: "Add Particle Class”
window. Entry for the value

of the class boundary. i e e o P!

’
|

Enfer the desired upper boundary of the class and confirm your input with
“OK”. The class boundary will be created with the standard color black.

To edit the color of the class boundary, click in the “Preview” frame of the “Par-
fidde Class* window on the corresponding color. The “Color” window opens.
Select an arbitrary color and confirm your choice with “OK”.
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Fig. 9: "Current Status” tab.

Fig, 10; “Static Info” tab.

4.5 Displaying current measurement status

Cunrent Status | Staticndo |

‘Nama [vas |
Intensity 0007.315
Frecipiabon snce start C000.31
Weather code STNOP Wawa 73
\Waather code SYNDP Ww s
Weathes cods METAR/SPECI +5N
Weathe: code NWS S+
Radar 1efiectiviy 37644
MOR Visbdly 0020
Messung interval 00010
Signal ampkiude of Laseiband 12261
Nusnber of detected pariclas ofa2
Tempeishure in sensor 0%
Hesting curent 112
Sensor yolage 134
Sencor status 0

In the “Current Status” tab, all dynamic parameters and associated current values
are displayed. These are updated with every new poll. To display these values
graphically, proceed as follows:

@ In the “Current Status” tab, click on the parameter that you wish to graphically
display.
Iis graphical representation appears in the fime sequence graph. The fime
frame corresponds to the seftings from the “Time Frame” frame (see Chapter
“Time Sequence graph” and “Time Range”).

4.6 Displaying static Parsivel information

Curter Statur ' Stelic nfo |

[ Haros Ve ]
Sensor sedal pumber

Femweare version [OP vi.01

Firowate vetsion DSP V1ol

Date/Tme Measuring stait 124216 06.05...
Sensortime 1308:35
Senzodate 06.05.2005
Station ID Parsiveil8

Seme ID 1234

All static system selfings of the connected Parsivel are displayed in the “Stafic Info”
tab.

15
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Fig. 11: Time sequence graph display.

4.7 Representing measurements in the time sequence graph

1200
10,000
8,000
%

£ h

2,000

0ies 100 1105 10 1115
06.05 2005 10:55:00 06.05.2005 11:17:00
05052005 7002256 000 0O0%00 0,00 0505200510 2956 0,00

]

150001 i
14000 i

The values of the parameter that is selected in the “Current Status” tab are shown

graphically in the time sequence graph. The following parameters can not be
shown graphically:

B> Weather Code SYNOP ww
I Measurement inferval
b Sensor status

The parameter that is currently displayed is to the left in the time sequence graph
next fo the Y-axis. The time range shown coincides with “Time Range” seftings.
The following values are output below the X-axis in two rows:

Upper row

To the left, the date and fime of start is indicated, and to the right the date and
flime range is indicated. If a numerical time range was selected, ASDO updates
the date and fime info according to the polling interval.

Lower row

In the lower row te the left, the date, time and numerical value of the measure-
ment where the left ruler is positioned are output, and on the right are the same
parameters for the right ruler. The difference of the two fime values and the wo
measurements is displayed between these two displays.

Rulers

You have two rulers at your disposal in the time sequence graph. In order to
quickly position the rulers using the mouse, they have a square mark at their
upper end. To shift a ruler, click on this mark and move the ruler while holding
down the mouse key. After releasing the mouse key, the ruler jumps to the next
measurement. The mark of the currently aclive ruler is green and that of the inac-
tive ruler is blue. The aclive ruler can also be moved with the cursor key.

i
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Fig. 12: Sefting the time range of the
time sequence graph.

Setting the fime range of the time sequence graph

Tino Range: [y = 4l
st [6052005 [0S0 =
et [06052005 [[112000 =

In the “Time Range” frame, the display range of the time sequence graph can be
adjusted. The following time ranges are possible:

> Arbitrary > 12h
> 5 min > 24 h
> 15 min >2d
> 30 min >7d
> 60 min > 14d
> 2h > 30d
>éh

Proceed as follows fo set the time range:

[ Select the desired time range in the “Time Range” selection window.

Selecting “Arbitrary” as the time range

If you would like to more precisely view a desired time range in the time sequence
graph, select “Arbitrary” as the time range. ASDO continues to receive all upda-
ted values at the polling interval setting, but the time sequence graph remains
locked onto the selected time range.

Proceed as follows to set the time range to “Arbitrary”:

[ Select the “Arbilrary” time frame opfion.

= Input the date and time for the start and end of the fime range. You can either
direcily mark the individual positions of the date and time fields and overwrite
them or you can edit the values using the black arrows in the selection fields.

i Click on the “OK” butfon.

&2 To display the previous or following fime range with the same interval, click on
the corresponding arrow key.

Selecting a predefined Time Range

If you select one of the predefined time ranges from the selection list, it is always
displayed in the fime sequence graph beginning with the most recent value and
extending into the future. As soon as a new value is polled, this time frame shifts
into the future by the polling interval selected.

Proceed as follows fo set a numerical time range:

(7 Select the desired predefined fime range in the selection list.
The time sequence graph is adjusted immediately after the selection.

17
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Fig. 13: “Data” fab.
Offline Mode is selected.

Fig. 14: Displaying the current weather.

The Offline Modle is only available in the full ASDO version with database. In this
mode, the data sored in the database can be displayed by all Parsivels connected

previously.

5.1 Starting Offline Mode
To start Offline Mode, praceed as follows:

© Select the “Data” tab in the ASDO start window.

Dats | Confeeaton]
o 3] s [RSVELR =] W 4 » M| (s cJwmo = 6e | ['_E,Eg

Cupent ‘Wnather + DI IEE 11810 i

0605 2005 Q v -
1020 a * L] /,,4_ i |
Heavp Snow ™ ® e 1 s |
i A Y -

Cerend Statiat | Shat Ik | . : /,/ a
Hame fvas ™l s °

Irkenidy 2ME LR s =
Frecptalion srice that s i L f-_'

Wealher code SYHOF Waw'a 72 - L]
\Woathes code SYHOP W 73 ] -

Westher code METAR/SFEQ +5M L
Waathey code NWE G

Flada seflttraty 32557 e
MO Vastaty &

Mpassing slencal e ]
Sugrial ampiuds of |, zedband 12452

Thiumbei of delecied partbcle: 87

Temperstue in senae 3

Healzg cusient 108

Banzar volage 133

Senaol ctghus o

TrieBange:  [astmmay = ]

Sat  [BEHNE J0Bm0 = |

o I ; i :
End |nsaﬁmas =i = — 0 T oo TN 0
=k e e L. 50 L

© Select the “Offline” option in the options bar.
In the options bar, select the station whose value you wish to display.

5.2 Displaying current weather

Curtent Westher +
rerien "
10120 P
Heavy Snow

In this frame,

— the date

- the time

- and the weather conditions, in words and pictorially

are disployed for the measurement that is selected either in the precipitation spec-
trograph or using the ruler in the fime sequence graph. See the other chapters in
this regard os well.
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5.3 Representing measurement data in the precipitation
spectrograph

Fig. 15: Pracipilnlif:m Cs}?gcn:ong:é}:I qiiD _Hl [i ﬂ@ g

in I
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a0

in mie
w = oM o= o ow B
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op of n 15 m 25 w B m i &0 85 L11)
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See Chapter 4.4 of these operafing instructions for a general description of the
precipitation spectrograph.

To display in the precipitation specirograph a particular measurement from the
database of the selected Parsivel, proceed as follows:

Enter the date in the left selection field above the spectrograph and in the right
selection field enter the time at which you would like to display the measure-
ments. You can either directly mark the individual positions of the date and
time fields and overwrite them or you can edit the values using the black arro-
ws in the selection fields.

Click on the “Go To" button.

To display the measurement directly before or affer, click on the ¢ or » key.
In order to display the first or last stored measurement from the measurement

sequence of a Parsivel, click on the 1 or M key.

Note:
When a measurement is selected, the corresponding data is output in the
“Current Weather” window and in the “Current Status” tab, Also, the ruler in

the time sequence graph is set fo this measurement.

19



5.4 Displaying current measurement status

Fig. 16: “Current Status” tob. [ CutentStats [statc nio]
‘Name | Value |
Intensdy 3448
Preciplation tince slat 015
Westhe: code SYNOP Wawa 72
Waather code SYNOP Ww 72
Westhes code METAR/SFECT +5M
Weathes cods NWS Se
FRada refiectiviy 2567
MOR Visiliy 80
Measuting interval 0010
ampliuds of Lasesband 12452
Nurrbet of delecled particles 8
Temperatute in sensor 37
Heating current 18
Sentor vokage 133
Senyor slatus 1]

In the “Current Status” tab, the dynamic parameters and the associated value of
the selected Parsivel are displayed for the time range that had been entered
through the precipitation spectrograph or had been selected in the time sequence
graph using the ruler.

5.5 Displaying static Parsivel information

Fig. 17: "Sloﬁ:;lnfa" tab. Cunent Status Sﬁhfﬂn]

| Vo |
Sensor sesiad numbes
Fimweare vession |OP Vi1.01
Firmeware vession DSP vi.oi
Date/Time Measuing stat 124216 08.05...
Sensodtime 130835
Sensoedate 0505 2005
Station ID Parsivel08
Semor ID 1234

All static system seftings of the Parsivel selecied in the options bar are displayed in
the “Stafic Info” tab.

r—
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Fig. 18: Time sequence graph display.

5.6 Representing measurements in the time sequence graph

15,000 i
14 000 P

12,000
10,000
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6,000
40004
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Initensity

The values of the parameter that is selected in the “Current Status” tab are shown
graphically in the time sequence graph. The fime range in the display corresponds
to the sefting in the “Time Range” frame (see Chapter 4.7). The parameter that is
currently displayed is to the left in the time sequence graph next lo the Y-axis.

The following values are output below the X-axis in two rows:

Upper row
To the left, the date and time of start is indicated, and to the right the date and
time range is indicated. '

Lower row

In the lower row to the left, the date, time and numerical value of the measure-
ment where the left ruler is positioned are output, and on the right are the same
parameters for the right ruler. The difference of the two time values and the two
measurements is disployed between these two displays.

Rulers ’

You have two rulers at your disposal for lime sequence graph. In order to quickly
position the rulers using the mouse, they have a square mark at their upper end.
To shift a ruler, click on this mark and move the ruler while holding down the
mouse key. After releasing the mouse key, the ruler jumps to the next measure-
ment. The mark of the currently active ruler is green and that of the inactive ruler
is blue. The aclive ruler can also be moved wiin the cursor keys. If a measurement
is selected using a ruler, this measurement is also displayed in the precipitation
spectrograph.

Note:

When a specific value is marked with the ruler in the fime sequence graph, the
corresponding data are output in the “Current Weather” window, in the “Current
Status” tab, and in the precipitation specirograph.

21
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Fig. 19: “Options” window
“Dotabase” tab.

ASDO provides the following options:

Database Options
Export Opfions

6.1 Setting database options
You have the ability fo adjust the following database options:

Store data set only if there is precipitation

Ignores all datfa sels when no precipitalion has been defected.

Store Parsivel raw data (spectrum)

This function is the standard sefting. It allows the data from the database to be
displayed in the precipitofion spectrograph afterward as well. If this function is
activated, much more of the database’s storage space is used. If this function is
not activated, the data can still be displayed in the time sequence graph, but
not in the precipitation spectrograph.

Proceed as follows to set the database opfions:
Select the “Database” tab:

¥ Slare Data only in case of peciptabion
[¥ Save Pasivel Rawdata (Spechum]

D'K] Cemall

Activate the desired settings with [7] and confirm with “QK”.



Fig. 20: “Options” window
“Export” tab.

6.2 Setting export opfions
The following export seffings are available fo you:

Defining the export format
» Defining the export data
 Activating automatic export

Proceed as follows to set the export options:

" Select the “Export” tab:

Format
|H}¢.§S‘3M{m V]

Gererate Hyckias3 3041 fle

|
.:j <
|

v lriens*v

I Frecipitation snce stant

v Weathet code SYHOP Wawla
W ‘Weather code METAR/SPECI

j:l

o \Wealher code WS
¥ Radat reflectivly
- MDH \-‘JM :] Edit Expout 1D |

1‘ MUMI: Export wiru!ed

= =l
B

Defining the Export Format
The following export formats are available fo you:

Hydras 3 Autoimport

Prepares the measured data for automatic import from the Hydras 3.
Separate columns

Outputs the measured data as CSV data that can be opened using Microsoft
Excel, for example,

Proceed as follows to define the export format:

Select the “Export” tab:

Select the desired export format in “Format”.

If you have selected the “Separate Columns” format, select the field separator,
the decimal separator, the date format and the time format in the correspon-
ding selection fields.

Then, define that data that you would like to export {see “Defining Export
Data”).

23



Fig. 21: “Export ID" window. The Export-ID

24

of each parameter can be changed.

Defining Export Data
Under “Values to Export”, you have the ability to define that data that ASDO is to
export and in what sequence this is to occur.

To define the export data, proceed as follows:
Select the values in the selection field under “Values to Export” that ASDO is to
export by clicking in the box to the left of the corresponding value.

To edit the export data sequence, proceed as follows:
Click on the name of the corresponding value so that it is marked in blue.
Change the position of this value using the red arrows.

To edit the Export IDs , proceed as follows:
Click on the “Edit Export IDs” bution. The “Export ID” window opens.

Patsivel Parameter Bt |
Inlensity Rain
Precipitation since start 00d2
Weather code SYNOP \walwia 0003
‘Weather code METAR/SPECI 0005
Westher code NS 0006
Fadat reflectiviy ooa7
MOR Vadiily 0008
Signal amglifude of Laserband oo
Humber of detected particle: om
Temperalure n semot oz
Heating curient 3115
Senzor vollage o7
aK Cancal

Click on the ID number of the corresponding value and change it. The ID must
not be longer than 4 places. Input is alphanumeric. The ID number that you
determine here corresponds fo the sensor number in the Hydras 3 application
sofiware.
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Fig. 22: Automalic Export selfings.

Activating Automatic Export
This function allows you to autematically export to a database the values that
ASDQ retrieves from Parsivel. To do so, proceed as follows:

@ Adivate “Automatic Export activated” with [
12 Select the desired mode:
> When new data becomes available
Exports only when new data has been collected
> Cyclical
Exports data at a determined interval
@ Enter the desired interval for the “Cyclical” mode for automatic exporfing.
[0 Enter the path for the database to which the values are to be exported.
[@ Enter an export file name. To issue an individual name for each export file, you
can define the file name from variables:

<DATE> includes the date of the measurement in the file names.
Form: YYYYMMPP

<TIME> includes the time of the measurement in the file names.
Form: HHMMSS

<STATION> includes the station name in the file names.

Give the file name the ending “.MIS".

[ If you would like to overwrite the data in the selected file, select “Overwrite Exi-
sting Files” with (7.

¥ Auiomalic Exgot activaied

Mods [When ew dsta e svalabie  ~]
vl |10 =]
Pathe IE\ASWJ Datenbark\,

Flenara: <DATE> <TIME><STATION> MIS
™ Dvomwie eisting fles

Note:

If you would like to combine the automatic exporting of data from ASDO with the
automatic import function of Hydras 3, make sure that the export and import
paths agree.

25



Automatically exporting measurements from ASDO to Hydras 3
To export Parsivel measurements from ASDO to Hydras 3, a corresponding stafion
must be created in Hydros 3 including sensors for the Parsival measurement. You
have the ability to manually create this measuring station in Hydras 3 (see Hydras
3 Online Help) or in a simpler manner to export the desired measurement configu-
ratien from ASDO as an XML file. This, in turn can be imported to Hydras 3.

To do so, proceed as follows:

[Z Select the “Export” tab in the “Options” window.

Select the “Hydras 3 Auto Import” format.

[@ Define the valves to be imported.

[Z Confirm the configuration with “OK”.

[ Reopen the “Oplions” window and select the “Export” iab. The configuration
that you defined in the previous steps is already in place.

& Now, dick on the “Generate Hydras 3 XML File” bution. A window with the
same name opens.

[Z Enler the Station ID of the corresponding Parsivel in this window and confirm
your entry with "OK”. The “Save as” window opens.

3 Enter a file name for the XML file and select the directory in which the file is to
be saved.

[Z Open Hydras 3.

[3 Select the work area in the tree diagram in which the Parsivel measuring stati-
on is to be created.

[Z Select the “File | Import measuring station configuration (XML)” menu. The
“Open” window opens,

12 Select the XML file that you exporfed in the previous steps from ASDO and
confirm your selection with “OK". Parsivel is now a measuring station in
Hydras 3 with corresponding sensors.

"



OTT Hydromet provides the latest update versions to OTT software on its internet
site at www.off.com under the heading “Software updates”. To update
Parsivel firmware, proceed as follows:

Download the update software for the Parsivel firmware from the OTT homepa-
ge into a direclory on your computer. The update software for the Parsivel firm-
ware includes two files with the names “*DSP.bin” and “*IOPbin”,

Connect the Parsivel that you would like to update to your computer as descri-
bed in the operating instructions “Present Weather Sensor Parsivel”.

Start the Parsivel ASDO software.

Select the “Configuration” tab in the ASDO start window.

In the “Interface” field, select the COM port of your PC to which the Parsivel is
connected and the baud rate at which the fransmission is configured.

Click on the “Update” button. The “Open” window opens.

From the file siructure, select the directory to which you have saved the two
Update files and mark the two files.

Confirm the selection by clicking on the “Open” button. The Parsivel firmware
is updated. When the update process is finished, the message “Firmware
Update Successful” appears.

Acknowledge the message by clicking on the “OK” button.
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The computer programs provided with the hardware are supplied under a license. The
software provid@ed should be used only with the NCOM series hardware designed and
manufactured by TITAN Electronics Inc.

Trademarks

TITAN and the logo is a registered trademark of TITAN Electronics Inc. in Taiwan. Microsoft,
Windows, Windows XP, Windows Vista, Windows Server, Windows 7, Windows 8,
Windows 10 are trademarks of Microsoft Corporation. All other trademarks and brands
are property of their respective owners.

Copyright

Copyright © TITAN Electronics Inc. 2016. All right reserved. Reproduction of the manual
and software without permission is prohibited.

Disclaimer

TITAN Electronics Inc. provides this document and computer programs “as is” without
warranty of any kind, either expressed or implied, including, but not limited to, its
particular purpose. TITAN Electronics Inc. reserves the right to make improvements and
changes to this user manual, or to the products, or the computer programs described in
this manual, at any time.

Information provided in this manual is intended to be accurate and reliable. However,
TITAN Electronics Inc. assumes no responsibility for its use, or for any infringements on
the rights of third parties that may result from its use.

This product might include unintentional technical or typographical errors. Changes are
periodically made to the information herein to correct such errors, and these changes are
incorporated into new editions of the publication.
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INTRODUCTION

The USB-COMi-M/USB-COMI-SI-M USB-to-Industrial Single RS-232/422/485 Adapter is
designed to make industrial communication port expansion quick and simple. Connecting
to an USB port on your computer or USB hub, the USB-COMi-M/USB-COM:i-SI-M instantly
adds an industrial communication port to your system. By taking advantage of the USB
bus, the USB Industrial I/O Adapter makes it easier than ever to add RS-232, RS-422 or RS-
485 device to your system with easy plug-and-play and hot plug features. Adapting the
new technology, the industrial I/O communication port expansion now takes the new bus
with easy and convenient connectivity.

Plugging the USB-COMi-M/USB-COMi-SI-M to USB port, the adapter is automatically
detected and installed. There are no IRQ & COM port conflicts, since the port doesn't
require any additional IRQ, DMA, memory as resources on the system. The RS-
232/422/485 port functions as native Windows COM port, and it is compatible with
Windows serial communication applications.

The USB Industrial I/O Adapter provides instant connectivity to RS-232/422/485
communication device for factory automation equipment, multi-drop data collection
devices, barcode readers, time clocks, scales, data entry terminals, PC to PC long distance
communications and serial communication in harsh environments. The USB Industrial I/0
provides industrial solution for applications requiring single node or multi-drop
communications over short and long distance.

Optical-isolation and surge protection are available to USB-COMi-SI-M.

The RS-232/422/485 port is optically isolated with 2000V DC optical isolation. The optical
isolation protects your PC or notebook from spikes and surges on the RS-232 port or RS-
422/485 network, by converting the electrical pulse into an optical signal and then
changing it back into an electrical pulse. Your computer is well protected, since the surges
and spikes cannot cross the optical link.

The RS-232/422/485 port is protected by a surge protector to withstand electrostatic
discharge and power surges up to 25KV ESD. Surge suppression on all signals prevent
damages caused by lightning or high voltages.



SPECIFICATIONS & FEATURES
USB-COMi-M

Adds a high speed RS-232/422/485 serial port via USB connection

512 byte receive and transmit buffer for high speed data throughput

Requires no IRQ, DMA, 1/O port

Data rates: 300bps to 1Mbps

Connector: one DBY male connector one 6-pin terminal block connector

Auto transmit buffer control for 2-wire RS-485 half-duplex operation

Termination resistors installed on-board

RS-232 data signals: DCD, RxD, TxD, DTR, GND, DSR, RTS, CT5, RI

RS-422 data signals: Tx-, Tx+, Rx+, Rx-, GND, RTS-, RTS+, CTS+, CTS-

RS-485 data signals: Tx-, Tx+, Rx+, Rx- (4-wire), and data-, data+ (2-wire)

Monitor LEDs of TxD, RxD indicating port status

Supports power output of DC 5V 150mA, through pin 5 of terminal block connector,
for external devices requiring power

Easy operating mode configuration and setting

Virtual COM port drivers provided for Windows 10, 8.1, 8, 7, Vista, 2012, 2008, 2003,
XP

USB-COMi-SI-M

Adds a high speed RS-232/422/485 serial port via USB connection

512 byte receive and transmit buffer for high speed data throughput

Requires no IRQ, DMA, I/0 port

Data rates: 300bps to 1Mbps

Connector: one DB9 male connector and one 6-pin terminal block connector

Auto transmit buffer control for 2-wire RS-485 half-duplex operation

Termination resistors installed on-board

RS-232 data signals: RxD, TxD, GND, RTS, CTS

RS-422 data signals: Tx-, Tx+, Rx+, Rx-, GND, RTS-, RTS+, CTS+, CTS-

RS-485 data signals: Tx-, Tx+, Rx+, Rx- (4-wire), and data-, data+ (2-wire).

Monitor LEDs of TxD, RxD indicating port status

Supports power output of DC 5V 150mA, through pin 5 of terminal block connector,
for external devices requiring power

Easy operating mode configuration and setting

Virtual COM port drivers provided for Windows 10, 8.1, 8, 7, Vista, 2012, 2008, 2003,
XP

The RS-232/422/485 port is optically isolated with 2000V DC optical isolation

The RS-232/422/485 port is protected by surge protector to withstand electrostatic
discharge and power surges up to 25KV ESD

Note: The USB-COMi-SI-M only supports RxD, TxD, GND, RTS, CTS signals for R§-232
mode.



HARDWARE INSTALLATION

Outside the unit, there is a 4-pin DIP switch used to select the mode of operation. You will
need to set the switch settings to RS-232 mode, RS-422 mode, or RS-485 mode, as per the
requirements of your application. After setting the switches, plug in the adapter to a USB
port to start driver installation. The RS-232 & RS-422 & RS-485 mode block configuration
settings are listed as follows.

geral
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RS-232 & RS-422 & RS-485 MODE BLOCK CONFIGURATION

SW (External DIP Switch) for Mode Setting

Ope ration M ud_u-.




JP1: Termination and Biasing Option Configuration

Inside the unit, there are 7x2 (JP1) header blocks for jumpers which enable Tx, Rx, CTS
1200 termination resistors and Rx, Tx 750Q biasing resistor. You will need to open up the
case and set the jumper setting for RS-422 mode, or RS-485 mode, as per the
requirements of your application. Settings are listed as follows:

JP1 Jumper

Pull-up Tx+ to VCC by 7500 bias rééistdr
This jumper should he populated for pull up Tx+

duplex mode.

Pull-up Rx+ to VCC by 7500 bias resistor.

This jumper should be populated for pull-up Rx+.
Pull-down Rx- to GND by 7500 bias resistor.

This jumper should be populated for pull-down Rx-

CTS termination of 120 Ohm.

This jumper should always be populated for R$-422 mode.

Close
Close

R:(+/ termmatlon of 120(’1
Close  This jumper should always be populated for RS-232/422/485 full-
Note: Sometimes, when operating in RS-422 or RS-485, it is necessary to configure
termination and biasing of the data transmission lines. Generally, this must be done in

the cabling, since this depends on the installation of connections. Before applying the
option, check your cable specification for proper impedance matching.

Biasing of data lines must only occur at a single point anywhere in the cabling. USB-COMi-
M/USB-COMi-SI-M provides biasing for ease of installation. If your cabling already
provides biasing, please be sure to disable this inside the unit.

Termination must not be installed in the middle of the cable. It is only permitted at both
ends. Since a computer controlled serial port is almost always at one end of the cable,
termination is disabled by default.



JP2: Enabling the +5V 150mA Power for an External Device

The USB-COMI-M/USB-COMI-SI-M provides a unique feature of supplying power output
of 5V/150mA through pin 5 of the terminal block connector to serial device requiring
power. By default, this feature is disabled; you need to open the metal case and close the
jumper (JP2) to enable 5V 150mA power.

JP2 Jumper Function

(default)



SERIAL PORT CONNECTOR PINOUT

RS-232 Mode Pinout of 9-pin D-sub Connector (CN2)
The RS-232 serial ports are configured as data terminal equipment (DTE), with a 9-pin D-

sub connector. Pin assignments are according to TIA/EIA-574, which formally defines the
assignments for a COM port that are found on many personal computers.

12345

O 0000
@ O QO @

6 789
DB9 Male connector pin numbers

Pin Number Pin Type
~ Input  DCD Data Carrier Detect
Input RxD  Receive Data
Output  TxD  Transmit Data
Output DTR ~Data Terminal Ready
Ground ~ GND Signal Ground
Input DSR  Data Set Ready
Qutput RIS RequesttoSend
Input CTS  Clear to Send
Input RI Ring Indicator
RS-232 pinout for DB-9 connector

Descriptn >

Note: The USB-COMi-SI-M only supports RxD, TxD, GND, RTS, CTS for signals for RS-232
mode.



) J

RS-232 Mode Pinout of 9-pin Terminal Block (TB1)

= ? G "

DTR Data Terﬁ;_nina_l Réa‘dy
+5V  DC+5V1SOmA
GND Signal Ground

RS-232 pinout for 6-pin terminal block connector

Note: The USB-COMi-SI-M only supports RxD, TxD, DC+5V, GND signals for RS-232 mode.
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RS-422 Mode Pinout

Pin Number Pin Type Description

tm-o _'a':rty

€ 1t
positive polarity

RS-422 pinout for 6-pin terminal block connector
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RS-485 Full-Duplex Mode Pinout

Pi

12



RS-485 Half-Duplex Mode Pinout

Pin Number Pin Type Description

CREE L RN

RS-485 half-duplex pinout for DB-9 connector

Pin Number PinType Description

_ Gro_ud GND 'Signal Ground
RS-485 half-duplex pinout for 6-pin terminal block connector

13



PROPER WIRING FOR RS-422/485 OPERATION

This section will provide proper wiring information about RS-422 and RS-485 data
communication. It is necessary to have the basic knowledge in order to avoid or find
errors in data transmission. Failures in cabling are responsible for the vast majority of
transmission problems.

RS-422 & RS-485 Transmission Technique

The RS-422 and RS-485 use the same balanced transmission method. Signals are not
transmitted as voltage on a single wire, like in RS-232. Instead, two wires are used; when
one carries high voltage, the other one carries low voltage. The signal is defined by the
difference in voltage between those two wires. This hardens the transmission against
noise. Usually twisted pair cables are used, which further reduces the sensitivity for noise.

To make sure the signals meet the common voltage range, the GND of sender and receiver
must be connected somehow. To ensure the signals are in the valid voltage range and the

differential voltage can be correctly sensed by the receiver, the GND lines of the
transmitter and receiver must be connected.

RS-422 Signals Connected

The following diagram shows how RS-422 signals are connected.

USB-COMi-M o rT RS-422 Device
USB-COW-SiM |
GND Rl D TaDeTaD- J 750 L H 20 NI RuDv+ Al TxD TaD-

120

120 |
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RS-422 & RS-485 4-wire Scheme

The RS-422 requires dedicated wire pairs for transmit and receive, The transmit wires are
used to send data to as many as 10 receivers, as stated in the specifications of RS-422.
Since the USB-to-Industrial Single RS-232/422/485 Adapter uses the RS-485’s line driver
technology, up to 32 receivers are possible. The following diagram shows RS-422 and RS-
485 4-wire scheme:

USB-COMi-H | rsazz2/ass RS-422/485 RS-422/485
USB-COMi-SI-M | | Device Device Device
anlﬂ}m‘w mmm% mmwm;ﬂ MWMTN;I}
1 =8 = x] | S-wirelfull depiex technoiogy | |
— o —— - . m 1
i — o — — - —
] TS0
L - p—
RS-485 2-wire Scheme
The following diagram shows RS-485 2-wire scheme:
USB-CON-M RS-485 Device RS-485 Device R5-485 Device
USB-CON-SLM
e Date et * AT Datas Cate- GNT Cotes Dete SAD Date Date-
I e I I 2-weetvat depejuechocipy T
m Date- _ 10
70
- oes e es S
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INSTALLING WINDOWS DRIVER

In most cases, the Windows driver of the USB-to-Industrial Single RS-232/422/485
Adapter will be installed automatically.

Installing in Windows 10, 8.1, 8, 7, Server 2012 and 2008 R2

Connect your computer to Internet and plug USB-to-Industrial Single RS-232/422/485
Adapter to the USB port. The driver will be installed automatically via Internet.

Installing in Windows XP, Vista, Server 2003 and 2008

Connect your computer to Internet and plug the USB-to-Industrial Single RS-232/422/485
Adapter to the USB port. When asked to install the drivers, allow your computer to search
the Internet to load and install the drivers from Windows Update website automatically.

When USB-to-Industrial Single RS-232/422/485 Adapter driver installation is done, you
will find “USB Serial Port (COMX)” under “Ports (COM & LPT)” of device manager.

44 Device Manager = (=] X
File Action View Help
e« B HmM 8 2M%D

F Mice and other peinting devices ”
1 Meniters
fl Network adapters
EE Portable Devices
v 7 Ports (COM &LPT)
"9 Communications Port (COM1)
' |ntel(R) Active Management Technology - SOL (COMS3)

"7 USB Serial Port (C
= Print queues
[ Processors
B Secunity devices
_ Seftware devices
& Sound wideo and game controllers
<> Storage controllers
[ System devices

v ' Universal Senal Bus controllers
§ Generic USB Hub
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PRE-INSTALLING WINDOWS DRIVER

The Windows driver is also available as a setup program (CDMvX.XX.XX WHQL
Certified.exe) to pre-install Windows driver into your PC. Run the pre-install setup
program before plugging the USB-to-Industrial Single RS-232/422/485 Adapter into the
PC. You can download the setup program (CDMvX. XX. XX WHQL Certified.exe) from:

http://www.ftdichip.com/FTDrivers.htm

After downloading the driver setup program right click it and select “Run as administrator”

Open
Run as administrater
Troubleshoot compatibility
7-Zip
@  Scan with Micrasoft Security Essentialsi.,

Share with

Shred - HP File Sanitizer
Pin te Taskbar

Pin to Start Menu
Restore previous versions
Sendto

Cut
Copy

Create shortcut
Delete
Rename

Properties

17



Press the “Extract” button

FTDI CDM Drivers

Click Extract’ to unpack version 2. 12.06 of FTDI's Windows

The driver will now be automatically installed.

['® Frorcom o

Extracting Files
FreeExtractor is extracting the compressed files in this archive.

Please wait while the files in this archive are exiracted.

Extracting Static/amd64/ftd2ocib ...

18



Whenever the USB-to-Industrial Single RS-232/422/485 Adapter is plugged into the PC,
the Windows driver will be installed and listed in device manager.

24 Device Manager — m] x
File Acticn View Halp

G m D HeE & RS

1" Mice and other pointing devices -
E1 Monitors

@ Network adapters

B Portable Devices

¥ Ports (COM& LPT)

¥ Communications Port (COM1)
7 Intel(R) Active Management Technology - 50L (COM3)

£

7= Print queues
[ Processors
& Security devices
. Software devices
& Sound, video and game contrellers
<} Storage contrcllers
Bl System devices
v § Um | Senal Bus ¢ Al
§ Generic US8 Hub
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UNINSTALLING WINDOWS DRIVER

The program CDMuninstallerGUl.exe is used to remove installed drivers from the user’s
system and clean them from the Windows registry. You can download this program
(CDMUninstaller_vX.X.zip) from:

http://www.ftdichip.com/Suppert/Utilities htm#CDMUninstaller

Supported Operating Systems

The uninstaller is currently supported on the following operating systems:
e Windows 10/8.1/8/7 (32 and 64-bit)

e Windows Vista (32 and 64-bit)

e Windows XP/2003 (32 and 64-bit)

Running the Application

To run the application, simply double click on the .exe file.

Removing a Driver

The figure below shows the window displayed upon running the application. The vendor
ID and product ID text boxes allows the user to enter a 4-character hex value specifying
the device that they wish to remove. All installed device drivers can be viewed from
within the Windows device manager. The USB-to-Industrial Single RS-232/422/485
Adapter uses the FTDI default Vendor ID (0x0403). Depending on the specific model of
USB-COMI-M/USB-COMI-SI-M, the valid Product IDs may be: 0x6001, 0x6010 or
0x6011...etc.

20
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To remove a device, it must be added into the device window. They must all have a unique
vendor ID and product ID combination. To remove the device(s) click on the ‘Remove
Devices’ button.

The ‘Remove’ button will remove the currently selected item from the device window and
the ‘Clear’ button will remove all the devices from the device window.

A message box will confirm successful removal from the system and the device will be
removed from the device window. To create an uninstall log file, check ‘Generate
uninstall log file'’ prior to removing the device. This will create a text file outlining all
operations that were attempted during the removal process that will be saved in the same
directory as the .exe file.

i > |

» i ) Device remaved from system.

Error Messages

If there are no devices specified within the device window the following message will
appear. Make sure that at least one device has been specified within the window by using
the ‘Add’ button.

WoDevices Added B3

Please add at least one device,

If the application is unable to find any devices matching the vendor ID and product ID
when removing a device, the following message box will appear. In this situation make
sure that the details that you have entered are indeed correct by checking with the
windows device manager.

22



:: Failed to remove device VID_0403 FID_6001
3 This device could not be found on the system!

23
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The Vendor ID and Product ID must be a unique combination, if an attempt is made to
add the same device twice the following message box will appear.

24
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5-Port Gigabit Desktop
switch with 4-Port PoE+

MODEL: TL-SG1005LP/TL-SG1005P

sPtodek SO Gigabit Desktop Switch with 4-Port Fok+

- 5 10/100/1000Mbps RJ45 ports

- With four PoE ports, transfers data and power on one single cable

- Working with IEEE 802.3af/at compliant PDs, expands your network

- Supports PoE Power up to 30 W for each PoE port

- TL-SG1005LP supports PoE Power up to 40 W for all PoE ports, and TL-SG1005P supports up to 65 W
- 802.1p/DSCP QoS enable smooth latency-sensitive traffic

- IGMP Snooping optimizes multicast application

- Plug and play, no configuration and installation required
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Specifications

Interface & Performance

j TL-SG1005P
u, IEEE 802.3x, IEEE 802. D, IEEE 802.3af, IEEE 802 .3at

RJ45 Ports with 4 PoE+ Port ts (Port 1 to Port 4)
HMN MDP\

e (maximum 100 m)

TP {maximum 100 m)

|
- 0000 - @ @@ ]
|
|

1000 S
TX:UTP category 5, 5e cable (maximum 100 m) i
1000 STP {maximum 100 m)

UTP category 5, Be, 6 or above cable (maximum 100 m) |
E Jﬂ’llﬂ\—. 68 |u[_",! HTI’ (maximum 100 m) |

—
| | 412W [)n‘] VI50 Hz, no P ) connected) [ 1144 W (220 V50 Hz. ho PD connected)
17.5 W (220 V50 Hz, with 40 W PD con- ! 79.74 W (220 V/50 Hz. with 56 W PD can-

|
| n_ec‘.er_!] !
e —— S e ——— S _‘i- - T ; - ——— i —~a I __- :_ _I — _'_ e -I_ S —
™ 4.05 BTU (no PD connectec | 39.03 BTU/h (ne PD connected) |
| {= |

Heat Dissipation |

| 161.98 BTUW/h (with 40 W FD c red) Z &-8.4'_&‘ L’-T{.Jx’h f\'-.fitf'. %55 U‘-.f' PD connected) ‘
[ ‘ Standard: 8Lr¢.~€ flat l,nml ant [ bldfmal(l 802343 r':tfr:r npliant :
| PoE Ports (RU45) | PoE Ports; Port 1- Port 4 | PoE Ports: Port 1- Port 4 |
|

l li-k:f-.-\-‘er Supply: 40'W | Power Supply; 65 \W/ [

re-And- I—Urtmru . __l

IHGI’_);'J'- B - . __|

x ————-_________‘

| Fan Quantity —_._,_',-”-”\.—m.\__ - T __._i

External I" ower Ad um—n(‘l. put: 53.5 VDC / External Power /\ dapter(Output 53.5 VDO / |

’_\L —xrernal Powe 2By | l']r-lﬁ‘ | 1.31 A)

—

Power, Lir lk f\«T PoE %tL POE Max :
T —_— ]

|

,_ p -— __I — — — S — — — —— = — — = -— — —_— :

FCC, CE, H{" |

| Package Contents | ‘?\ﬂm h, Pc nw' ﬁ\Lc,a er, Installation Guide Jl

Note: PoE budget calculations are based on laboratory tes sting. Actual PoE power budget is not guaranteed and
will vary as a result of client limitations and environmental factors.
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Specifications ) Frequently Ash ) Questions (FAQ)
General Specifications Q1. Why is the Power LED notlit?
Standard IEEEG02 3, IEEE302.3u, [EEEBO2.3ab, [EEEB02.3% IEEEBO2. The Power LED should be litwhen the power system is working rormally. If the Power LED 18

|EEES02 3at, IEEEE02.3b1 (for TL-SG1006PP onlyl. IEEEB02.1 u

For TL-SG1005LPTL-SG1005P:
510110041000 Mbps RJ45 Ports
Auto-Negotiation MDUMDEX

PoE Ports: Port 1-Port 4

For TL=5G1006PF:
610001000 Mbps RJ45 Ports
Auto-Negotiation MDIMDIEX

PoE Parts: Port 1-Port 4

Far TL-SG116F:

16 1041001000 Mbps RJ45 Ports
Auto-Negotiation MDIMDIX

PoE Ports: Port 1-Port 16

Total Power Supply:

40 W [TL-5G1005LPYES W (TL-SG1 005PHBAW (TL-SG1006FPY
120W (TL-SG116F)

Inleriace

10BASE-T: UTP category 3, 4, 5 cable fmaximum 100 m);
EIA/TIA-568 1000 STR (maximum 100 my)

100BASE-TX: UTP category > cabile fraximum 100 ),
ElA/TIA-G6E 1000 ST {maximum 100 mj

Metwork Media (Cabile)

1000BASE-T: UTP catagory Se cable or above (maximum 100 mj;

EIAMA-568 1000 5TF | mum 100 m)

10 Gbps (TL-SG1005LAITL-5G1005R) 1 2Gbps (TL-SG1006PF)

Switching Capacity 32 Ghps (TL-8G1167)

Transfer Method Store-and-Forward

MAC Address Learning Automatically learning, automatically aging

External Power Adapter

Input 100-240 WAC, 50/80 Hz

Output:

53.5 VDG /0,81 A {TL-SG1005LP)

53.6VDC /1.31 A (TL-SG1005R TL-SG1006PF}
53,5 VDC /243 A (TL-5GT116F)

Power Supply

Wall Mountatyle Yes

Distance Between
Waourting Holas

39 mm (TL-551005LP/TL-SG1008P)34mm (TL-SG1006PP)
200 mm (TL-5G116F)

Environmental and Physical Specifications

Operating Temperature 0 "Cto 40 "C ({32 "Fto 104 "F)

Slorage Temperature  -40°Cto70 "C (-40 "Fto 158 °F)

Operating Humidity 10% to 90%RH non-condensing

Starage Humidity 5% to 90%RH non-condensing

EU declaration of conformity

TP-Link heraby declares that the device is in compliance with the essential requirements
and other relevant provisions of directives 2014/30/EU, 2014/35/EU, 2011/65/EU and
{EL2015/863.

The original EU declaraticn of conformity may be found at

https:hwww tp-link.comien/supportice/

UK declaration of conformity

TP-Link hereby declares that the device is in compliance with the essential requirements
and other relevant provisions of the Electromagnetic Compatibility Regulations 2016 and
Elactrical Equipment (Safety) Regulations 2016.

The original UK declaration of conformity may be found at
https:fwivwtp-link.com/supportiukca

not lit, please try the following:

A1: Maka sure the AC power cord is connected to fhe switch with power source properly.

A2: Make sure the voltage of the power supply meets the requirments of the input voltage
of the gwitch.

A3: Make sure the power source is on.

Q2. Why is the Link/Act LED not lit while a device is connected to
the corresponding port?

It is recammended that you check the following items:

A1: Malke sure that the cable cannectors are firmly plugged intozhe switch and the device.

A2: Make sure the connected device is turned on and warks nomally,

A3: The cable must be less than 100 meters long (328 feet), If Eitend Mode s enabled, it
should be less than 250 meters (B20 feet).

Q3. Why are PoE ports not supplying power for PoE devices?

\Wher the total power cansumption of connected PoE devicesaxceads the maximum, the
PoE port with a smaller port number hias higher priority. The system will cut off power to the
ports with larger port numbers to ensure supplying to other pors,

Take TL-SG100SP as an example. If port 1, 2 and 4 are consuming 15.4'W respectively, and
an additional PoE device with 19 W is connected to port 3. the g/stem will cut off the power
of port 4 to compensate for the ovarload.

Q4. What should | notice before using the PoE Auto Recovery
feature?

A1 Before upgrading a connected PoE powered device {PD), dsable PoE Aulo Recovery 10
avoid the PD's damage.

AZ:When a BD does not send data packets to the switeh fora bng period in certain
scenarias leg.an IPC in sleep mode), disable PoE Auto Recvery 10 avoid the PD
repeatedly rebooting.

To ask questions, find answers, and communicate with TP-Link
users ar engineers, please visit https:/fcommunitytp-link.com
to jain TP-Link Cormmunity.

For technical support and other information, please visit
https:/iwww.tp-link.com/support, cr simply scan trs QR code,

Safety Information

Keep the device away from water, fire, humidity or hot erviroments.

» Do not attermpt to disassernble, repair, or modify the device.f you need service, please
contact us.

Place the device with its bottom surface downward.

Do not use damaded charger or USB cable to charge the device.

Do not use any other chargers than those recommenced.

Adapter shall be installed near the equipment and shall be easily accessible.

The plug on the power supply cord is used as the disconnett device, the
sacket-outlet shall be gasily accessible.
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Cables to indoor

. Are there any holes where . Disdrometer can be installed
cables can be pulled into the near the center of this root top?
house from the outside? If no, .C R th f
is it possible to make a hole? toapnf}’;?)r??u Cailes ol Ihe 10

. The logging computer can be ' . .
out Insgide %his d(?or? « How should dlsdromgter be fixed

. on the floor? By putting heavy

» AC power and LAN is weight? Any recommendations

available? | are welcomed.




LAN Cable PoE

Indoor Outdoor and Weather-proof

®
High spee

https://direct.sanwa.co.jp/Item Page/500-LAN6A-05BL https://www.sanwa.eo.jD/Droduct/syohin?code=KB-T6AWP-1OBK
https://direct_sanwa‘co_jp/hem Page/500-LANGA-03BL https://www,sanwa.co.jp/product/syohin?code=KB—T6AWP-2[}BK

L
—

~ PoE Switch PoE Injector

waug-fy B PR J 3-‘}"'“9“'9

https://www.tp-link.com/jp/business-
networking/poe-switch/tl-sg1005| p/vl/ https://www.elecom.co.jp/products/El B-UG01-PL2.htm|




PoE extender

h[lps:.-’."www.amaz.on.co.jprunIonly-RM5-‘3{.53%32?%8%ES%BS%BT%ES'}GM%&B%EB%BE%BC-
HEINE2NEIEIRAILADHEIRBLRAFHEINREZNEF-

CATEA/dp/BOCESEPDNA/ref-pd ci_mcx pspedp d 2 t 17pd_rd w-65h5d&cuntent—id-'amzn‘l.sym.OBsG{leD-ESdc-daEB-
a4f-2db2cZal 2eddEpf rd_p--UBeﬁfleO-ﬁ&dc-daQE-aﬂh—

2db2cza?ledddpf rd 1~ 25PYG4FQGAIWESKKCP3ad rd wi=xtsdwapd_rd [=6H86f0ch-B1H6-400f-b50E-
10d1=0fcd3558pd_rd_i=BOCESSPONG&Th=1

gx100mzEs!

EAMPOETIAT ¥~

4 400m--» Potn
IPREAS

https://www.sanwa.co.jp/product/syohin?co
de=LAN-EXPOE3

Corrugated Tube  Tube fixture

19mm X 25m X 2

https://www.monotaro.ccm/p/30/6354/
https://www.monotaro.com/p/0330{6345/




Spacer/Wedge

~  TKSB-B ©

https://store.shopping.yahoo.co.jp/interiortool
- ? —h
https://www.monotaro.com/p/3918/2157/2fem1=1 /sm-99000131.htm|

SH-LVS140-SET

~ Cable Management Tube

https://www.elecom.co.jp/products/BST-15CR.htm|
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New Whole-sky camera

Specification

Camera
Raspberry Pi camera module v2

« Sensor: Sony IMX219 p- . [

+ Sensor resolution: 3280x2464 pixels 3 '_*‘.. §

+ Optical size: 1.4" =

« RGB color
Blower

+ Power supply & Data transfer: PoE LAN

Fish-eye lens (Entaniya Co. Ltd.)
« View angle: 220°
- Equidistance projection
Housing (Prede Co. Ltd.)
- Weather resistant
« Blower to protect the glass dome
« Heater to melt the snow and to
evaporate water on the dome
-
. tware

+ Capturing an image with an exposure
depending on different scenes by

python software.
« Time lapse recording by linux command, Connect to
“cron”. Raspberry Pi by
shorWNC_

Geometric calibration

~Seometric calibration estimates the intrinsic
.nd extrinsic parameters to determine the
measurement direction (zenith and azimuth
angles) at each pixel in the world reference
system.

Calibration of Intrinsic parameter

1. More than 10 different attitudes of the
chess board are captured.

2. Finding the chess board corners.

3. Retrieving the intrinsic parameters from the -
?etect)ed corners by a method of Zhang o_Zenith angle (degree) _Azimuth angle (degree)
2000).

4. Zenith and azimuth angles of each pixel in
the camera reference system are

determined. 1500 1
2000 A

500 500

1000 1000
1500

2000

Zhengyou Zhang. A flexible new technigue for camera
calibration. Pattern Analysis and Machine Intelligence, IEEE

Transactions on, 22(11):1330-1334. 2000.

1000 2000 3000

=100 0 100




Geometric calibration

Calibration of Extrinsic parameter

1. Finding the center positions of sun and
moon in the images at different times
by the ellipse detection. The zenith and
azimuth angles of sun and moon in the
world reference system are known.

2. Retrieving the rotation from the sun and
moon positions in the camera reference
system to their positions in the world
reference system by the Kabsch
algorithm.

3. Checking the retrieved rotation by
drawing the sun and moon positions
derived from the images and from the
corrected zenith and azimuth angles.

Campason of targel positions.

https://en.wikipedia.org/wiki/Kabsch algorithm

1000 1500 2000 7300

+ Target posiont derived from the mage
Target positions derived fram the cabbrated directions

Distribution of Cloud Base Height by Stereo Cameras

The distribution of cloud base height is estimated by
the stereo camera (Beekmans 2016).

1. Prepare a pair of two calibrated images.

Epipolar rectification.

Stereo matching.

Calculate the cloud base height by triangulation.
Cloud pixels are discriminated by Red-Blue ratio.

oo~

Beeksman 2016, https://doi.org/10.5194/acp-16-14231-2016

Image Cloud discrimination 5 Cloud height (m) i
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Plan regarding to Sky radiometer

® Cloud screening for aerosol retrieval

Excluding cloud contaminated measurements to
upgrade the reliability of the aerosol retrieval.

®Improvement of Cloud retrieval

Cloud retrieval by sky radiometer has multiple
solutions, i.e. small and large COT. Thin and thick
clouds could be discriminated by a picture of clouds.

The view angle of sky radiometer is very small. The
spatial representation of the retrieval is small. The
multiple retrievals for the measurements at each
spatial points in the principal plane would be useful
for the better spatial representation, and validation
of the satellite remote sensing. Such retrieval
becomes possible by the cloud discrimination by
whole-sky camera.

®Whole-sky polarization camera

New whole-sky camera to measure the polarization
(degree of linear polarization and angle of
polarization) was developed. Now I am developing the
software for the routine observation. Using the sky
radiometer, polarization camera, and new RPstar
(developed by Momoi, Sekiguchi, and Nakajima), the
cloud and aerosol retrieval would be improved.

Polarization |
Filter

Radiance (W m™ gr~! ym=1)

=== Red-IPA
= Red-3D
=== Biue-iPA
=== Blue-30

Masuda
01 1.0 10.0 "To0.0 2019

Cloud Optical Thickness

=]

Whole-sky polarization camera
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It's quite complicated, so please contact me if you have any questions.

I don't think you can install AnyDesk within the Meteorological Research Institute network,

so you will need to temporarily switch networks or install it at home.

* When connecting from outside
Case 1
Install AnyDesk on the remote Windows and also install AnyDesk on your home PC. Connect

to the remote Windows from your home PC with AnyDesk.

Connect to the camera's Raspberry Pi from Windows using VNC or Windows Remote

Desktop (see Remote Desktop Connection below).

Case 2
If you also install AnyDesk on the Raspberry Pi, you can connect to the Raspberry Pi directly
from your home PC with AnyDesk without going through the remote Windows.

See below for information on installing and setting up AnyDesk.

+ AnyDesk

[nstall AnyDesk on Windows and Raspberry Pi, and set up unattended access to connect from
outside.
https://anydesk.com/ja/downloads/raspberry-pi
https://www.blue-star.jp/introduction-of-anydesk-for-easy-control-of-home-pc-from-

outside-the-home/

Unattended access https://support.anydesk.com/ja/knowledge/unattended-access

* Remote desktop connection
Connect to Raspberry Pi from Windows using remote desktop.

https://www.raspberrypirulo.net/entry/remote-desktop

* Transfer observation data from a remote Windows to the Meteorological Research Institute
Case 1
Synchronize with NextCloud.
Case 2



Mirror to mri-2.mri-jma.go.jp using WinSCP.

WinSCP
https://forest.watch.impress.co.jp/library/ software/winscp/
https://winscp.net/eng/docs/lang:jp

WinSCP mirroring

https://9-
bb.com/winscp%E3%81%A7pc%E3%81%AS%EB%SZ%BS%EB%83%BC%E3%83%90%
E3%8
3%BC%E3%81%AE%E5%90%8C%E6%9C%9F%E3%81%A8%E3%83%9F%E3%83%A
9%E3%83%BC%E3%83%AA%E3%83%B3%E3%82%BU%ES%SZ%A2%E3%83%83%E3
%83%97%E3%83%AD%E3%83%BC/

- Transfer the image data from the Raspberry Pi to the mri-2
Log in to the Raspberry Pi and create a key with ssh-keygen -t rsa.
Copy .ssh/id_rsa.pub to the mri-2.
On the mri-2,
cat id_rsa.pub >> ~/.ssh/authorized_keys
Check whether you can connect to the mri-2 via ssh from the Raspberry Pi without a password.
Once you've done this, the preparation is complete.
Connect to the Raspberry Pi and edit the shooting commands (capture.py and
capture_tmp.py) in a text editor.
If you turn on the switch below, the shooting data will be synchronized every time you take a

photo.

# Setting of data transfer
sw=1#0n (1), Off(0)

The synchronization source and destination are set below.

indir = f'/media/picam/ESD~EMA/observation/data/{y:04}{m:02}{d:02}f'
outdir = f'Xhomefmriobonbservation/k0zushimafpicamZ/data/{y:[}4} {m:02}{d:
02}/

cmd_data_transfer = 'rsync -auz -e ssh ' + indir +' mriobs@mri-2.mri-

jma.go.jp:' + outdir




You also need to set the latitude and longitude (lon, lat)

of the installation location and the
offset from UTC (dh).
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Introducing AnyDesk
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Introducing AnyDesk

AnyDesk is a simple, fast, multilingual remote desktop. You can oagily connect to a

remote computer using a workspace ID. It is free for personal use, but there

is a fee for business use.
&> AnyDesk

Compatible with all platforms:

o & @

android MacOS FreeBSD

Bl Windows ‘iOS ¢ ‘

chromeO$S RaspberryPi

-

Machine Translated by Google

Get started
[AnyDesk]
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Start using 1

Here's how to access Ubuntu remotely using the Windows version of AnyDesk. First,

access this page from the connection source and click "Download now for free" to download
it.

&> AriyDesk

LI~ pr

| -
Machine Transkated by Google
Start using 2
When you open the application downloaded from the connection source, the following
|

screen will be displayed. § Click "Install AnyDesk" here. §
Select "Agree and install" in the opened tag to complete the installation.

A2Ab=H
MRS, o L st
W33 b hrvatrs
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Start using 3

§ Download AnyDesk in the same way at the connection
destination. ¥ You can see that the workspace address to connect to is "100 100 100".

# AnyDesk o
E3 100 100 100
L

Remote Desktop Software

AnyWhate

1] vl Trengi® e

Machine Translated by Google

Remote Access Methods
[AnyDesk]
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Remote Access Method 1

[Unmanned Access 1]

Let's actually use AnyDesk to access Ubuntu from Windows. Here, we will

use "unattended access" which does not require manual approval when connecting (you set a
password instead of approval). 1. First,

set a password at the connection destination. Click the button in the upper right of thesfollowing dialog .

Click the button to open the settings menu.

¥ Go to the "Security" tab in the connection menu and select "Disable security settings"
Click "I'm

(You will need to enter your computer password here.)

Mx dr=k o 1] F o
- @ - @

E4100 100 100

11

—

Machine Translalsd by Google

Remote Access Method 2

[Unmanned Access 2]
After that, the window with global settings for the connection (see left) will open.
y Check "Allow unattended access” y Click

"Change workspace password..." to set a password.
R

JO—1LEE eF¥alFs

O AR—AADRRAT—FEEET S

& fwsuse WA SRS
ae
BERERIFETS
2 O amteskrsr 1 F FRIZHABRDAIRET L
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S
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Remote Access Method 3 "

[Unmanned Access 3]
Once the settings are complete, return to the Windows desktop from

which you want to connect. 1. In "Other Workspaces" on the Windows desktop, enter the
Ubuntu workspace address "100 100 100 that you confirmed earlier, and click "Connect."

§ In the dialog that opens, enter the workspace password.

NAD-FlhpATT

'....‘...".'4—

100100100
O EEfSEEROYAZTS

5 I
e

O,

| I—

-
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Remote Access Method 4

[Unmanned Access 4]

Conneclion complete screen

" W 100100 100

12
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Remote Access Method 5 L
[Access by ID]
When connecting with AnyDesk, you can connect just by entering the ID. However, if you do not set
a password first, you will need to manually approve the connection from the other party.
Click either
| -
=1
Machine Translated by Goagla
Remote Access Method 6 1
[Security Settings 1]
By operating the control panel of the remote device, you can grant various privileges to the remote device.
The most commonly used functions are as follows:
Play sound
Use a file manager . IR oo
Using the Clipboard 55958 Sl
Use a keyboard and mouse e ous, g
Crawing on the screen -
Use a VPN
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Remote Access Method 7

[Security Settings 2]
For security reasons, we recommend that you set access restrictions at the destination. 1.

Check the option "Limit to the following desks”
§ Click the "+" button. § Enter the

AnyDesk 1D from which you want to connect.

T2 ARE

939939999

OO,

AnyDesk AntyDesk ID

Open the global settings of the destination and select "Limit device access" under "Access Restrictions”.

15

’7 Maching Translated by Google

Security Settings

[Security Setting 3]

If a user not on the list attempts to connect, the following screen will be displayed.

FORAESTENELR

'J-E—I‘-3‘/E:L—"?—b".“:ﬂ]‘tz'b’*‘Ja‘/'J‘?iRFtﬁ??tZ

siEokpETENELE.

If you set access restrictions, only users on the list will be able to connect to this device.
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Diverse remote functions
[AnyDesk]

17
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Various remote functions 1

[Chat function]

You can use the chat function to exchange messages between the connection source and the connection destination.

¥ Click the "Chat" button in the top toolbox. § Enter your message and send it.

Zoir SEEESTRE(
B
T ARII RN

raat
W Caemssneln

CAEEE. IS E R TS L,
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Various remote functions 2

[Screen display settings 1]

You can configure various screen display settings by clicking the "Display Settings" button in
the top toolbox of the connection source.

HpE E {tad@ L E

.6
O =Esme-r
® FEOHAL

Lol - 1|1

Adjust your screen quality based
on your connection

B By TRRHTE
O oAt - SERTETS
O YE—Fa-UERT-F3

O Bty
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Various remote functions 3

[Screen display settings 2]

Since monitors have different resolutions, you may have problems occupying every corner of the
screen as shown on the left.

This can be fixed by clicking "Adjust resolution".

3 tEEe—F
® FEOHL
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O WERE
O REiEm
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Various remote functions 4

[Screen display settings 3]

y If you are in "full screen mode" and want to return to the original screen, move your mouse
to thegtop of the screen. y Click the button.

Bl SEsHnY3

)

® A
O R
O HasiEm

B mesTrmses

O Broyaditd s seEx93

T e i Ran Wz
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Various remote functions 5

[Restart the connection destination]
You can use AnyDesk to restart the connected computer. y Open the
"Action” pull-down menu in the top toolbox. y Select "Restart the computer." ¥ Select

"Normal restart."

g I 1-5-oEEs

Lk 2-F-OBESITETRIRL TR R,

2 PRI ELET
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Various remote functions 6

[Audio transrmission]

§ Operate the "Audio” tag in the destination settings (so that the audio from the destination

can be played on the source). y As shown below, check the option "Enable audio transmission

and reception" and select "Transfer workstation audio output.”

ERE

B AmERREHMITS
3 La v —F4 AHNERETS
s O EE T
@ | O a= ]
T e

o B mEEHBCTS

BEFNnTR

1 B W

BE

Built-in Audio Digital Sterec (IECS58;

|
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\arious remote functions 7

[Drawing on the screen]

You can use the "Whiteboard" in the top toolbox to draw on the screen.

| drew an arrow on the screen by following these steps:

AryDek Rt Coine A wm Cage Py

Pmophe sl md

*
*
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Various remote functions 8

[File transfer 1]
You can use the AnyDesk desktop to transfer files between your remote and remote devices.

When you click the "Start File Transfer" button in the top toolbox, the following screen will appear.

% W 0000100 im t = I &l
q 5 B 2 rom-f © F0-F q = g r-d ”
= a9 "y 5 2] L . f " -1 ]
Source b " s
file list e |
\ Destination file list
| -
Machine Translated by Google
Various remote functions 9 8
[File transfer 2]
N To transfer a file to the destination, follow the steps below. 1.

Select the file you want to transfer.
2. Click "Upload." 3. When the
message "Complete” appears on the right side of the screen, the transfer is complete.
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