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1. THE ESSENTIAL IN BRIEF

1.1. Introduction

HailFlow™ HF4 is an acoustic sensing instrument which operating principle isdégction of the
kinetic energy ofthe hydrometeorsimpact on its sensing disk heath particular the hailstonesilt is
an extremely robust and reliablénstrument for the monitoring of hail and thecharacterizationof
hailstone sizs.

It detects hailstones up to 7.5 cm diameter and will survive the most extremeronmental
conditions, including of§hore and extreme wind situations

The universal fastening mounting kit is an unbreakable plain high grade statdessrmwith
tiltable V-Brackes.

The sensinglementof thisnon-movingpart instrumentis aplainhigh grade stainlessteel head

Impacts of hailstones (or any other lithometeors
in the same range of kinetic energy) on this
sensing head induce a measurable change in the
acoustic pressure of an internal cavity of the
sealed body of the instrument.

It is not sensitive torain thus theinstrument

output cannot be biased by rairsplashes or
other liquid precipitation or aeolian transported
events.

(Cable not displayg

Typical applications:
Meteorology (hail, solid precipitation, lithometeors)
High resolution hail monitoring and warning
Building and infrastructure surveillance and insurance
Agriculture
Maritime and offshore applications (wind turbines, buoys)
Roadside, railway, airport protection
Land management

Applied scientific research
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1.2. Operating principle and measurement range

Tip: For a quick start with the instrumengo directly to sectioGetting acquainteavith your
instrument

The HailFlow HR#Astrumentmeasures the impact of individual solid particles on a stairdéssl disc
using & ultra-dedicatedacoustic transducersignal processing and calculation.

Theinstrumentintercepts the falling hailstones (or othieydro- or lithometeors) and a higiesolution
impulse detector converts the acoustic signal of each individual impact into a vaditegeis
proportional to thekinetic energy(KE) of the impactn a most general mannehe¢ KE transferred to
the instrument mostly depends on the size of the hailstone, i.e.higher theKE ofan impact, the
higher the detected signal and the bigger the size classification of the hailstone by the instrument

The sensitivity and the internal processing of thetrumentare set tonominallydistinguish between
15 classes of hailstone diametgeprognosis rangingfrom 0.5 to 8cm, with a capability of counting
up to 25 solid impacts per secon@.e. up to795 impactém ?/sec.).

This function, that is comparable to the-salled disdrometry (DSD) function foharacterizing the
raindrops provides ahighresolutionoutput data frame that contains a counting of the total number
of hailstones hits during a period of time (fexample:5 seconds), and for #se counted hitsthe
percentage ofthem situated in each nominalhailstone size class, according tihe following
classification table

1 10.0 5.0¢ D<10.0

2 15.0 10.0¢ D<15.0

3 20.0 15.0¢ D<20.0

4 25.0 20.0¢ D<25.0

5 30.0 25.0¢ D<30.0

6 35.0 30.0¢ D<35.0

7 40.0 35.0¢ D<40.0 25 impacts per second
8 45.0 40.0¢ D<45.0

9 50.0 45.0¢ D<50.0 (i.e. 795impacts/nt/sec.)
10 55.0 50.0¢ D<55.0

11 60.0 55.0¢ D<60.0

12 65.0 60.0¢ D<65.0

13 70.0 65.0¢ D<70.0

14 75.0 70.0¢ D<75.0

15 99 D2 75.0

Note: Theinstrumentis notsensitive torain, thus itcannotbe biased by a rain episodevenextrems.

The lower marker of the smallest cld43is a diameter 00.5 cmthat matches the detection threshold
of the instrument Except in very special conditions, smaller hailstones cannot be distinguished from
the electronic sethoise of theinstrument

The upper marker of thdargestclass(99) is a diameter of7.5 cmwhich matches thesaturation
threshold of theinstrument Still,hailstones with a diametdargerthan7.5cm may still be detected.

Note: For more information about hail physics, please refeAppendix E
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1.3. Data example

The following examplés araw data file of a HailFlow HF4 instrument that recorded a hail episode
lasting 1 minute and 40 second#h a 10secondsaveraging and writing resolution (i.e. the instrument
did record continuously the full episode and produced a data frame every 10 seconds).

1768
1769
1770
1771
1772
1773

1774

1775

1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787

¢KS RI

15:33:00
15:33:40
15:33:50
15:34:00
15:34:10
15:34:20
15:34:30
15:34:40
15:34:50
15:35:00
15:35:10
15:35:20
15:35:30
15:35:40
15:35:50
15:36:00
15:36:10
15:36:20
15:36:30
15:36:40

0 K S0z

y HUXAA

0O 0 0 O 0 o o 0o o o o o O O o o o o o o o
0O 0 0 O 0 o o 0o o o o o O o o o o o o o o
0O 0 0 O 0 o o 0o o o o o O o o o o o o o o
0O 0 0 O 0 o o 0o o o o o O O O o o o o o o
17 17 17 0 17 17 6 47 12 24 12 0 O O O O O O O O O
36 36 36 0 53 36 11 42 22 19 3 3 0 O O O O O O 0 O
29 29 29 0§82 })29 7 34 24 17 14 3 0 O O O O O O O O
31 31 31 O §113|31) 3 42 16423413 o0 3 O O O O O O O O
17 17 17 0 13 17+ 0 35 35 6 12 12 0 O O O O O O O O
37 37 37 0 167 37 8 49 27 o 3 o o o0 o o o o0 o
35 35 35 0 202 35 6 46 20 20 o 0o o o o o o o o0 o
39 39 39 0 241 39 15 56 13 10 o 0o o o o o o o o o
010101 0 242 1 0 0 O O 100 0O O O O O O O O o0 o
48 48 48 0 290 48 17 38 23 10 10 0 2 O O O O O o0 o0 O
33 3333 0 323 33 18 39 21 12 9 O O O O O O O O O O
o 0 o 0 33 o0 o0 o0 o0 o o o o o o o o o o o o
o 0o o 0 383 o0 o0 0 o0 o o o o o o o o o o o o
o 0o 0 0 328 0 o0 O O O O O0O o o o o o o o o o
o 0o 0 0 3280 0 O O O O O o o o o o o o o o
o o 0 0 33 0 0O O 0O 0o 0O o o0 o o o o o o o o

GF NBO2NR Ml Kt Ap aBRNPSOREKHAER RdZNAYy3I GKS I
Ay clask £20.6¢/Dim@ < 25.0), these 31 counts addinfyom the last/ | &+ £ dz§ 2 F
O SHAA Ol dzlat M b yIGA B2 O 2 dzy § &
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Hits

Hits

HAILSTONE_COUNT (hit)

60
()
40 ®
[
[ ] °® @ P
20 °® ®
0000000000000 000000 ® o0000000OOOOOOOO
0 50 100 150 200 250 300 350 400
Seconds
HAILSTONE_COUNT_CUM (hit)
400
300 .ooooooooooooooooo
[ X
200 o
.c»
100 o® o
0 ecococcooooooo0000000®
0 50 100 150 200 250 300 350 400
Seconds

HAILSTONE SIZE DISTRIBUTION OF THE E

HAILSTONE_SIZE >=75.00mr0

HAILSTONE_SIZE <75.00mro

HAILSTONE_SIZE <70.00mro

HAILSTONE_SIZE <65.00mro

HAILSTONE_SIZE <60.00mro

HAILSTONE_SIZE <55.00mro

HAILSTONE_SIZE <50.00mro

HAILSTONE_SIZE <45.00mro

HAILSTONE_SIZE <40.00nmn 3

HAILSTONE_SIZE <35.00nmn 3.99

HAILSTONE_SIZE <30.00nm—— 28.97
HAILSTONE_SIZE <25.00n s 46.62
HAILSTONE_SIZE <20.00mm e 67.86
HAILSTONE_SIZE <15.00m s 139.12
HAILSTONE_SIZE <10.00nmm——— 32.95

0 20 40 60 80 100 120 140 160
# of Hits

Note:

On the last graph, numbsiof hits are notintegers Thisis becaus¢he number of hitsin each class
is calculated from the raw datasaroundedpercentage of the total number bits (e.g, referring
to the data exampleon previous page, data record #17#etween 15:34:30 and 15:35:0the
23% in the size class 4 (2@. mm < 25.0) where 31 hits were countedgives 23%3 31=7.13
hitsin the class 4 size
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From the distribution presented in the previous examglatacanbe extrapolated in terms of Kinetic
Energy (KE) of the hapisode by applyinga model of the kinetic energy of the hailstones expressed
in terms of size. The example below shows such an extrapolation obtained by using the model

described in appendik.6

KE 1or ESTIMATION OF THE EPISODE (EXAMPLE: APPLICATION OF MODEL ?)

KE estimation, D=3.75 cm _ 15.8

KE estimation, D=3.25 cm _ 12.5

KE estimation, D=1.75 cm _ 20.0
KE estimation, D=1.25 cm _ 9.8

KE estimation, D=0.75 cm | 0.3

0. 100 20.0 30.0 40.0 50.0 0.0

o

1 Model: Kinetic Energy (KE) Prognosis, Joule

- Hailstone diameter taken as the diameter of the center of the class D= (Dyax - Dpind/2 [M]

- Hailstone mass taken as* M = 0.34 x D 29 [kg]
- Hailstone terminal velocity taken as* Vt=12.65 x D %55 for D < 2.05 cm and Vt = 15.69 x D °3%for D > 2.05 cm [m/s]

- Hailstone Kinetic Energy KE calculated as KE = 1/2 * M * Vt [Joule]
-->Total Kinetic Energy KE;qr per size class calculated as {# of hits} x {KE of hailstone} [Joule]

(*from Heymsfled & Wight)

10
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1.4. Communication protocols

Thefollowing serial and bugsommunicationprotocolscan be used with all ISAWstruments:

MODBUSRTU over R85 Modbus RTU is recommended for network installations. The device can op

(with Modbus adapter) on a Modbus RTU network, or in a petotpoint configuration with the Modbus
RTU protocol.

Continuous ASQlhative) TKS RS@OAOS Oly 06S O2yF¥AIdzZNBR G2
Necessarily, in this mode the device must be in a pfoint arrangement.
The output format is configurable by the user.

SDi12 The device is certified SD? v1.3 compliant, a multdrop serial data bus
interface, compatible with longlistance cabling (typically up to 15 and
with possibility to connect several instruments.

Theinstrument can also be used @amalogmode, i.e. through the reading of DC voltage outputs (+0 to
+2.5V or +0 to +5 ¥nalogvoltage; continuous or pulse), avhenusing the AD420 accessoaglapting
to a4-20mA current loop mode

1.5. Main operating modes

1.5.1. Smart adjustability for all uses

While the instrument is capable of producing very higholution data down to a-$econdintegration

time, in meteorologyapplicatiors the data services often process and display the data averaged o

relatively longer periods of time, like typically intervals of 1 minute, 5 minutes, 10 minutes, 30 minutes,
lhour,4hours? KSdZa Ay 3 | YR YIFyALzZ Fay3d aYS aSNRASa 2F YS(
a2YS NARal 2F YIFI{Ay3 FOSNIIAYy3I YAEAOlItOdZ Ia2ya oK
AN) ydzf  NRG@X GKATE S 0 KISF GKISING  LANIRR dzQ@B D¥ NRS/RI S B b K
YSIFadz2NBYSYyid 2NJ gNRAay3d AYGSNBIEOLOD

There are indeed most often different temporizations at play in a measure, because when we observe

a physical phenomenon with a systeseveral durations come into consideration:

The actual observation time of the phenomend® |j dzA &a A.0A 2y a! €
TheSand-by time which allows to optimizéhe energy consumptiomhennecessary.
Theobservation®® Of Sncladestone acquisition period ame stand-by period

Thea S I & dzNB Y Sifeliis tie mtérval betweentwo consecutive datavritings. It usually
covers severalycles.
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10 hailstones 24 hailstones 15 hailstones
e o
- 0
liing(A)  Standby @ ®e ..
! CyclgC)
5555 5s 5s 55 55 55 55 55 55 55 5955 55 55 55 58 55 55 55 55 55 55 5955 55 55 55 55 55 55 55 55 55 55 5955 55 55 58 55 55 55 55 55 55 55 55 55 55 55 55 55 58 55 55 55 58 5 5955 5s 55 55 55 55 55 58
'{ Buffer 1 Buffer 15 Buffer 21
i, = 0 hits i, = 6 hits i, = 2 hits
Measurement = 300 seconds = 5 minutes
— Data n — Data n+1
#Ofhits C/A* (j+b+... +40) # of hits =10/ 5 *24 =
AVG = # of hits / 30 AVG=48/30=1.6
MIN = MINy, b, ..., k) MIN =0
MAX =MAX(iy, b, ..., ko) MAX =j;= 6

Thisiswhy it is necessary to make averages and it is over these periods that the statistical data must
be calculated. For example, as per the scenario figure above, supposing we have an instrument
operating as follows

With a dutycycle of 50%, to cope with some power consumption limitations,aitial a writing
interval set to five minutes (so we will get a data frame every five minutes, which has to give the
total number of hailstone hits of the last five minsfevhereas thenstrumentwas acquiring and
measuring only 50% of that duration).

Or at the extremethe same scenaristill with a writing interval set to five minutes but measured
with a dutycycleof only10% (so a data frame every five minutes that has to give the prognosis
(supposedly the phenomenon was stationary over the period) of the total number of hailstones
hits oftheselast five minute, while the instrument was acquiring and measuring only 10% of that
duration,i.e.the phenomenon observeduringone seconcvery10 seconds):

As per the averaging calculation process described in the above example digdregain, with

the assumption that the observed event (the hail fall) was stationary over the total period of a
cycle (resp. 50% of 1 minute or 10% of 1 minute), the instrument will automatically process the
averaging and the statistics accordingly.

The choice of the internal averaging and output writing and logging data rate of the instrument then
depends orseveral contingencies, among thelre memory capacity and/or the transmission baud rate of
the receiving storing and displaying infrastructuregurthermore, in some cases, the total power
consumption of the instrument can be an important concern, especially when operating in isolated remote
locations.

To be able to cope very easily and smartly to every situatf@irtstrument can be adapted very largely to
almost any desired averaging, data rate and total power consumption thr@ugery simple and
immediate principle of operation that entirely relies on only three parameters of operation, and is called
GOKS '3/ 3a aSdiaiay3aeg 2F (GKS AyaildNHzySyi
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Acg. &)  Acg. B Acg. &) Acg. & Acg. &)  Acg. B

w_ Acquiring (power

Cycle ) consumption 21 mA)
©)

Stand-by (power
I I | &~ consumption 0 mA)

v v v
Value n-1 Value n Value n+1

| Measurementinterval (M)

A

Measurement
duration [M]

¥
F
O
=4
<})
3

v

Datam+1

The measurement duration M is the period you would like to read a |
measurement result, in other words, a data statistics of the period M. In o
words, it is the time between the production by the instrument of two consecu
output data records. Degnding on your need, it can vary fronone second to
seveal minutes, hours or even more. Whatever duration M you set, the instrum
will internally aggregate and process all intermediate acquisitions and prou
exactly the desired data.

During the measurement period, the instrument wilake some acquisitions ant

10
minutes

Acquisition process them to produce the result. Acquisition can be continuousnander to 10
duration [A] lower power consumption, it can also alternate wiélcertain percentage aftand  seconds

Cycle duration

[C]

by periodswherethe instrumentdoesnot consune any current.

Sum ofone acquisition duration A andne standby duration.If the instrumentis
set tooperate continuously (i.e. no stardy), we simply get A=@&/hen the staned
by duration A equals the measurement duration tkle instrument iscontinuously
acquiringand there is no need for averaging (1 acquisition = 1 measurement)
When the measurement duration M is greater than the acquisition duration A,
measurement result is produced as the MBY/G MAX, andSTDstatistics of all
the acquisitions produced during M.

Ratio between acquisition duration A and cycle duration C, i.e. fraction of time
which theinstrumentis effectively active to the fraction of time it is in staby
modeand drainsno current. The greater the duty cycle, the more precise and

10
seconds

Duty cycle accurate the data will be to the phenomenon being measured. For example, 8 100%

duty-cycle of 10% means that over a period M (for example M=10 minutes) th:
instrumentis 90% of the time in stanbly mode (54 seconds per minute) and the
acquisition happens 6 seconds pemnurie.

Numerical example of the figure pagdEL:

In this example we have supposé#tht duringa period of 5 minutes happened f& minutes
(minutes 2, 3 and 4) a hail episode with respectively 10, 24 and 15 hailstones per the.tisite
event has been recorded with the instrument configured to produce a data every 5 minutes, with
acquisition cycles of Seconds and a dutgycle of 50% (i.e. the instrument alternateycles of 5
secondsof acquisition then 5 seconds stand-by).

The real hail was composed of 0+10+24+15+0 = 49 hailstones and the instrument produced a
YSIFadz2NBYSyd 2F ny KAG&a 6423 F aYAaaeg 2F 2yS KA
0 hits/minute and a MAX of 22 hits/minute.
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A LY 20KSNJ g2NRazx GKS RIGF KFra o0SSy Fdzi2YlF GAOI
operation of the instrument, so that one could always directly rely on the output data, without
needing to reconsolidate the data by considering the different tirseales involved ithe global

setting.

A This means thaif the duty-cyclehadbeen 100% instead of 50%, the measurement result would
have been exactly the same as the real.hail

Note: The higher the dutgycle, the higher the accuracy of the instrument (i.e. maximal accuracy
reached fora duty-cycleof 100%), so thaiexcept forpower limitation reasons, the duigycle of
the instrument slould always be left to 100%.

This particularity is extremely useful to avoid any miscalculation in the time averaging of the output
data, and it allowshe instrumentto be used even underseverepower consumptiorconstraints with
an accuracy that depends on how much the phenomenon is stationary over the measurement cycle.

1.5.2. Standard continuous operation mode

The most standard andalsodefault factoryc configurationof the HailFlowHF4instrumentis a setting
of A,C,M=10,10,600 si.e.the instrumentcontinuously acquires sequences of A=10 seconds and the
data statistisis produced every 10 minutes on 60nsecutive samples:

A=10s A=10s A=10s A=10s A=10s A=10s A=10s A=10s A=10s A=10s A=10s A=10s

Acquiring (power
consumption 21 mA)

Stand-by (power
consumption 0 mA)

Val. n-1
Val. n+1
Val. n+2

M=600s M=600s
e ‘ B
Datam L Data m+1 L Data m+2

"The sensor isontiuously acquiringno stand-by period It produces alata frameevery 10 minutes
which is a MIN, MAX, AVG and STD statisti6é0 consecutive valuks

14
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1.5.3. Maximum accuracy mode

To analyze the hail with the maximum time resolution of the instrument (1 second), set the instrument
with the valuesA=C=M% second which corresponds to the following processing:

A=1s A=1s A=1ls A=1ls A=1ls A=1ls A=1s A=1s A=1s A=1ls A=1ls A=ls

Acquiring (power
consumption 21 mA)

Stand-by (power
consumption 0 mA)

r
0 N o o i - py q ? 3 Y <
fy < c c c - c c c c c c
— — — — — < —_ — _ — — —
(o] (o] [o [o © @ [ © © © ©
S S = = > - = s = s = =
«—>
F R D D D DR D N N A -
c c c c c . c c c c c c
192} [%2] [%2] [%2] %]
@ @ @ d @ 3 @ @ @ @ @ @
(] (] (] (] [J} S Q [} (] (] [} [}
= s = = b= s = s s = =
© [Te] < ™ [e\) — 1= — o [S2] < 19]
T v i i h f + + + + +
> £ 1S S IS £ £ < £ IS IS IS I
] © oo} © © © ©
g 8 &8 & & £ & § § £ § ¢
a a a o o a} a a a o a)

"The sensor isontinuously acquiringno stand-by period Itproduces alata frame every second
which is a statistic with MIN=AVG=MAX=Value n, and STD=0."

According to this diagram:
Theinstrumentwill be continuously powered aratcquiring, i.e. auty-cycle of A/G1=100%

There is no need for any averaging nor statist&ss eachacquisitionof A=1secondis directly
written in a data frame

In summary, this configuration allows to be in continuaaguisitionwith a data logging every 1 second.

Note: With a setting oA=C=M=18econds, we would also have a continuous measurententwith a
data logging every 10 secondsdstill with AVG=MINVIAX and STD= this configuration, the
data granularity is less precise, bhusaves space on the datalogger

1.5.4. Ultra-low power mode

At the cost of a greater probability of reducing the good coverage obbservedphenomenon, the
consumption of the instrument can be reduced as much as desireeldogingthe duty-cycle. Irplain

terms, with a small dutycycle,the longer and more stationary a hail phenomenon, thedter the
precision, because stationarity and duration mean that even if the phenomenon is observed only
partially, the acquisitiomperiodsare faithful to the average intensity of the phenomenon.

In the examplef pagell, the duty-cycleis50%i.e.the total consumption of the instrumernsg divided
by a factor of 2We have chosen to alternate acquisition and stabgl periodsof 5 second. We could

also have chosen periods of 1 seconds, but it seems unlikely thaeihatensity varies greatly from
one Xsecond period to the next.

To reduce the consumption of the instrument to a factor of 10, the duty ayulet be seto 10%. In
this case, iseemswiser to establish this setting with the highest possible periodiciybetter choose
A =1 scondand C = 10exondsthan A=1 minute and C £0 minutes becauseas illustrated on the
next diagram, in the first case we have a better chance to interpret correctly a short hail episode than
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in the second case, where the instrument conlidinterpret, or evertompletelymiss an episode while
in standby mode.

33hailstones P e 11hailstones

[
® © 0 o° o0 ©
..o.... o..'. %o o °, e
0® %0 20 %0 e e ®o e
1 I O | B 1 | I | N 1 | Y N | I
= P i i e i S F = Fi= e P~ P~ P PR PR PR
L Minute 1 L Minute 2 L’ Minute 3 L
Minute 1 L' Minute 2 Minute 3

1.5.5. Analog output mode

Inanalog?2 dzii LJdzi Y2 RSX aSd GKS aSIadaNBYSyd AyViulSINDIt &
reading device is programmed to periodically read a voltage or current from the instrumerleset
Measurement interval to the same periothenyou willalways get the expected data, whatever the
synchronization between the reading device and the instrument, becausartalgoutputs of the

instrument are persistent on the wire untiéfreshedby the next measurement.

For example, if you have configured your instrument wiflhrainute Measurement duration, and your
reading instrument is configured to take one reading of the voltage or the current every minute, then,
exceptfor the residual internal clock drifts of both instruments (which may rarely cause a loss of data),
you will always get the live current value of the last minute on the reading side.

g0
S R TT AR LT
:“,-ﬁw.'i., %@ 0% o & sodos’'s S "’..:...

T T

Meas. duration "M"

2.50r5Volt &
(or 20 mA)

0volt Analog output

{or4ama) L3 1

Reading interval

Reading Reading Reading Reading Reading

Also, inanalogmode, note that the instrument is able to operatepualse mode i.e. a mode in which
each time a certain amount of the physical phenomenon (happens astandardizegre-configured
pulse is produced.

Notes: In theseanalogmodes, the instrument cannot communicate the hailstone sipethe reading
device but only theaverage number of hailstones (HAILSTONE_COUNT_AVG [hfsjhow
this mode may be sufficient for some monitoring applicatjoasd/or convenient with long
distance cabling requirements (typically up to 16}
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1.6. The ISAW Toolbox software suite

Download and instalthe free ISAWToolbox software suite frormww.isawproducts.com Add an
ISAW icon on your Desktdg ensure a direct access to the ISAWoIbox utilities.

Plug theinstrument to your computerusing the USB Link accessory (UDONG). Wait for the device
driver to be automatically installed and completed.

Note: If the driver is not properly installed, download it frdrtips://ftdichip.com/drivers/vcpdrivers/
FYR Ayadrtt AG Ylrydattey Ay (GKS G/ 2yFAITdzNI GA2Y
YIEYyF3ISNES | y(GOMRYt 6 KE ab6PNABY>X &2dz gAtf FAYR |y
(e.g.COM?).

¢tKS #2RTO2E &2Dg| NB &dzA (S yAR, ONBHFRRIANTG S 2Nk W3 S /TS Sdze
02y U3dzNBX 2LISNI G SAFHIMNHANGGEEHAY &2dzNJ L{ ! 2

*  ISAW-TOOLBOX V145 (win64)  — b  ¢c[LeLO9{Y
File Tools 7
S Terminal: Serial terminal emulator used for example to
S display the data produced by thiastrumentor to send a
B cormand temina command to thenstrument
g;g;:mpe ScopeSimple scope tool allowing to check the live response
of an instrument
r! Datalogger . . .
€5 Datalogger downloader Datalogger:Download the data stored in thmstrumeniQ a
. Configuration Intema| data|0gger
Graphical interface o ,
. Configuration: Change the instrumentQ a O2Yy T A 3dzNI U
"‘wﬂ Fi::w:are loader utility parameters'
RESOURCES Flash:Update theinstrumentQa T A NXY ¢ | NB &
D Il:I:ﬂl;lollg'“Llserguit:le RESOURCES
T R E T Manual: ISAW documentation (PDF files)
Source code examples
Programming ExampleSource code examples that you can
UPDATE use to interface yourinstrument with your acquisition
ﬁ E':gf;date Utility eqUipment'
UPDATECheck for new upgrades of the utilities or resources.

When opening one of the ISAVVoolbox Utilities select theSerial portthe instrumentis connected
to, then press thgConnect] button. The connection procedure is completed when the [Connect]
button is disabled and the [Disconnect] button is enabled.


http://www.isaw-products.com/
https://ftdichip.com/drivers/vcp-drivers/
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Notes If the instrumentis plugged in after the start of the application and you can't find the serial port
in the list, click on the reload butto| « | to updatethe list, then select the right port.

When switching from one utility to another, firDisconnect]the instrumentfrom the first utility
before connecting it to the other one.

IAV Technologies constantly improves its products and provides upgrades of than§Aments
firmware as well ador the ISAW Toolbox utilities. Each time you open the ISAW Toolbox, it
automatically checks for new upgrades of tools and resources.
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1.7. Getting acquainted with your instrument

In this sectiorwe proposetwo ways to getacquainted with the instrument in a few minutesither
with a computeror with a smartphonegor tablet).

1.7.1. Quick start using a computer

You will need:
your HailFlow HF4 instrument
the USBink accessory (UDON@)ovided with the instrument,
the wood ball also provided with the instrument (optional),
the ISAWT oolboxsoftware suiteinstalled on your computefPC o Mac with USB port).

Tip:  To dwnload and install the ISAWWbolbox software suite and plug yoastrumentto your
computer using the USB link accessspe §1.6.

TO CHECK THE LIVE RESPAGINSHr instrument, open theScope utilityof the ISAW Toolbox and
connect your instrument. idp the wood ball and let it rebound on the disk (you can also tap on the
instrument with a pen or screwdriver). Ave signal appears on the scope window (see example
hereaften.

® - ISAW-SCOPE V145 (win64)

0 File Tools 7
®  ISAW-TOOLBOX V145 (winbd) — —
File Teols 7 Serialpot  COMB [ Debug Connect

UTILITIES Filtered acousticsignal : 5.00 hilfs

Terminal
M command teminal

Wood ballg 25 mm

[ et r=06glc || R A . e
- Da‘ah’ggerdrw"'"ader Falling height H=03n|| __________________ __________________ __________________ __________________

" Graphical interface

s Flash
;" Fimware loader utiity

RESOURCES
Manual
Sensor user guide
Progra

Source code examples
UPDATE :

5 Update
‘ Live update utility

ng Examples

[Disconnect]yourinstrumentwhen the test is over
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TO SEE THE DATA FRAMEBSIced by thénstrument, open theTerminal utility of the ISAW Toolbox
and connect youmstrument Drop the wood ball and let it rebound on the disk (you can also tap on

the instrument with a pen or screwdriver). The values in the displayed frames should increase
according to the number and intensity of the hits.

*  ISAW-TOOLBOX V145 (win6d) —
File Teols ? ‘i

UTILITIES

Terminal
M Command terminal Serialpot  COME [ Debug Connect Disconnect

§,°"f"|’:sm Zerial port 'COMS' open !

e seop HATL;17:hit/s;0.00;0.00;0.00;0.00;hit;0.00
'S Ry Wood balld 25 mm HRILSTONE: 17; hic: O mun;
3| Detologger dowrioader 4%21020;15;0:20;0:25;0:3020:35;0;40;0;45;0;5070755;0;60;0; 65:0:70:0:75:0

r = 0.6 g/cn 199:0

® - ISAW-TERMINAL V1.28 (win64)

File Tools 7

Configuration

HAIL;15:hic/5;0.00;1.5073.00;1.22;hic;15.00
» Graphical interface Fa|||ng he|ght H= 03 Y| HAILSTOME:18:hit:15:mn:
%:10;13;15;13;20;33;25-27;730513,35;0,40;0;45;0;50;0;55;0:60:0;65;0;70;0
. Flash

F75:0:99:0

HAIL;19;hit/s5;1.50;2.90;5.00;1.47;hit;44.00

HAILSTCNE; 19; hit ;29 ;mm;

TR %:1037:15:21;20:28;25;34;30;7;35;0;40;3;45;0550;0;55:0;60;0;65;0:70:0:7

5:0:99;0
Manual
Sensor user guids

Programming Examples
Source code examples

""" Fimware loader utilty

UPDATE

L ] Update
Live update utiity (
Command ||

[Disconnect]your instrumentwhen the test is over.

hd Send

Note: In its default factory configuration, tHastrumentprovides datavery 10 minutesTo increase the
data rate,adjustthe averaging parameters of thastrument in the Configurationutility of the
ISAW Toolboxgo to the Averaging panel aseét the values of parameters Acquisitigh), CyclgC)
and MeasurementM) respectivelyto 2 seconds, 2 seconds and 10 secofste screenshots
below), then press [Apply][Disconnect],and go back to the Terminal utilityVith this new
configuration, thenstrumentmeasures continuously and produces a data frame every 10 seconds,
and the MIN, AVG and MAX values are statistics on the 5 consecutives acquisitions of 2 seconds
each (more explanation about data and averaging rate in se@)ion

®  ISAW-CONFIG V1.60 (win64)

File Tools 7

Serialpot  COMT () Debug Connect Disconnect Men
Sensor  HAILFLOW Wersion 400 S/N  HF25B063 e 140 Fimware 3.54
= ISAW-TOOLBOX V145 {win6d) — % 42 Home Summary N\ Outputs 5 SDH2 U Seral || Datalogger o) Averaging 57 Expett (0% Factory
File Tools 7 AVERAGING
UTILITIES Acquisition duration "A" {s) 2

Terminal Cycle duration "C"
ycle duration (s) 2
\. Command teminal _—
Duty cycle "D" (%) 100.0
%_ S.cope Measurement duration “M" (s) 10
Simple scope

E | Datalogger
2 Datalogger downloader

Acquisition cycle
v Configuration > { stand-by = 9
Graphical interface ;| N L b L A
" at)
. Flash * P
" Fimware loader utiity )
‘| Measurement |
RESOURCES I I
Manual
Sensor user guide .
Acquisition VIN 1sec Duty MIN %
Duration MA o lim
Programming Examples ration ank e it Cycle X oo

Source code examples

UPDATE
Manufacturing 20& Visa 003D0037393839350D473533 Estimated Consumption ~ 17.% mA
;g Update

Live update utiity Apply Reload Reset
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TO RECORD AND DOWNLOAD THE: ByTdefault, theinstrumentQa Ay G SNy It RFGFf 23

Cyclicso theinstrument has already recorded your test data and you can retrieve iudigig the
Datalogger utility:

*  |SAW-TOOLBOX V145 (winb4) — X

File Tools 7

UTILITIES
Terminal
B corvr s
H Scope
Simple scope
E H Datalogger
& Datalogger downloader

Configuration
» Graphical interface

. Flash *  |SAW-LOGGER V1.26 (winb4)
S+ Firmware loader utility File Tools 7
RESOURCES Serial Pot COM8  ~ 2| [[]Debug Menu >
Manual STORAGE
‘Sensor user guide
Mode cyclic Measure 6977 /11912 {58%) —

Programming Examples
Source code examples

UPDATE Select 'serial port’ then click "Download” button to download data from sensor...

q Update
L Live update wtility Download Erase

1.7.2. Quick start using a mobile device (smartphone, tablet)

You will need:
your HailFlow HF4 instrument
the USBink accessory (UDON@)ovided with the instrumentywith USBto-USBC adaptey
the wood ball also provided with the instrument (optional),

a generic terminal / console app such as "Serial USB Terminal" installed on your mobile device
(smartphone or tablet with USB interface)

Note: Theinstrumentis directly powered by the USB connection.

Direct USB-C connexion
to smartphone

jj
N

Terminal app settingsMake sure to choose a baud rate of 115200. The HailFlowrdifdmentis
then immediately recognized and the data frames displayed in text mode. Frame example:

HAIl L; 9388; hit/s;11.00;11.00;11.00;0.00;hit;202¢

HAI LSTONE; 9322;:hit;7; mm; %; 10; 0; 15; 0; 20; 0; 25; 0; ¢
29:;50;29;55;14;60;0;65;0;70;0;75;0;99:0

|
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The frame contains all the data for characterizing the total number of hits and their distribution by size
classes. lIts definition is provided in th& &

Note: In its default factory configuration, thastrumentprovides dataevery 10 minutesTo increase the
data rate, set the Acquisition, Cycle and Measurement parameters dh#teimentto a shorter
duration, for example every 10 seconds by typing the following commands:

set avga=2
set avge=2
set avgm=10
With this new configuration, thénstrument measures continuously and produces a data frame

every 10 seconds, and the MIN, AVG and MAX values atatiatic on the 5 consecutives
acquisitions of 2 seconds each (more explanation about data and averaging rate in 8gction

TO CHECK THE LIVE RESP@NS8& instrument, dropthe wood ball and let it rebound on the disk
(you can also tap on thastrumentwith a pen or screwdriver). The values in the next displayed frame
will increase according to the number and intensity of the hits.

¢h w9/ hw5 ! b5 5h2bphRSTHSdNBOGG SNYFE RFEGHE 233
|

/& GE2h GRS N&IYS yHif NEF R8 NBO2NRSR 82dN) 6880 R
T2tt26Ay3 O02YYIlI yRY

datalogger download

A .CSV text file is produced, containing all recorded data frames.

1.7.3. Stand-alone use without any peripheral

In the simplest way of use, just power thestrumentwith a standard USB charger using the UQB
accessoryand let the instrument operatén standalonemodeon its internal datalogger

Tip:  Make sure that the datalogger is enabled, which is the case in the default factory configuration

Nosoftware installations required and when you need to collect the recorded d4test connectyour
instrumentto a laptop or mobile device and retrieve the data file from the internal dataloddete

that the deviceds not equipped wittan RTCQhusthe appendeddatais not timestamped with absolute
date andtime. In case of temporary power shutdown of the instrument, when the instrument is
powered againthe data continues tde appended after the last record.
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You can also indefinitely log the data of the instrumenta computeiby the means of thdivelogger
utility whichis a programming executable exampleailable with thel SAWToolboxsoftware suite
(see85.3). Inthis casg instead of connecting the USB link accessory to a USB cheogeectit to
yourcomputerand execute thdiveloggemprogram Thisway the data will be timestampeshd headed
using withthe computerclock.

Note: Of course, in more integrated ways of use, the instrument can as well be connected to most of the
existing datalogging, peripheral, network or all other kind of external units to get remote unlimited
monitoring.All these ways of use are explained in det&ker in thisdocument.

1.7.4. Direct USB Serial connection without UDONG
To connect thénstrumentto your computer without using thelSB link accessqryou can do a custom
connection as follow

Do not directly connect RX and TX wires to a serial RS232 connector (like a DB9)

But use a FTDI 3.3V serial USB converter/adapteuch as model

https://ftdichip.com/products/ttl-232r-3v3we/ (USBto-TTL Serial
Adapter Cable w/ Embedded Controller, 3.3V, Wire Ended),
equivalent (several other cable termination variamte available) /

Suchan adapter isrequiredto adapt the TTL 5V of the RS2 to the
3.3V of the device.

—


https://ftdichip.com/products/ttl-232r-3v3-we/
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2. HailFlow HF4 ACCESSORIES

Completemounting kit for fastening thenstrumentanywhere.
This item is included in the HFBRA reference.

USBLink accessoryor connecting thenstrumentto a computer or
UDONG ¢ 'Q, a mobile devicavith USBA or USEC port Providedwith each
HailFlowHF4instrument
Cable extension, 10 meteréncluding junction box
(Note: you can chain several items, or ask for a specific cable ler
on request).

EXT10

Modbus RTW85 adapterfor connecting thanstrumentto a

MOBUS ’ Modbus RT85 environment.

4-20 mA adapteffor converting the analog voltage output of the

AD420 instrumentin 420 mA current loop.

TMAST Supporting structure: Tripod mast

AVARM 1 Fastening arm (mounting Kit)

TheHailFlowHF4 standard mounting kis composed of a fastening arm with elastic coupler, equipped
with V brackets adaptable to a mast or structure of outer diameter between 16 and 82 mm. The elastic
coupler protects thenstrumentfrom the possible parasitic vibrations of the connected structure.

The arm is from 0° to 90° tiltablee.compatible with all possible orientations of mast or structute.
can also be screwed directly onto a flat surface. See mounting examples oBJage

24
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UDONG i USBIlink accessory

The UDONG is aniversal USBto-serial TTL3Vanterface for direct g%
connection ofanyISAWnstrumentto a PC, Mac, Linux, etc. It enables thea
instrumenQd L2 6SNJ adzllL & yR GKS A -
features of the ISAWOOLBOX freeware. The USB dongle is generic ar
can thus be used or interchanged with all ISigéfruments.

Main features
Immediate and standard consistenfpin connector and pinout
Direct 12V (84 mA) power supply (from USB 5VriaB) of every ISAWistrument
Genuine FTDI USRerial converter (FT232R). Reliable connection, drivers often already installed
on Windows/Mac.
USB port offering a solid and robust design. "Flex" riit®® cables can be used. Reduces the risk
of the USB connector breaking off the board.

Bright LEDs for Power, RX, and TX.

Thepower LEDA & 2y 6KSyYy (KS R2y 3t S A apottdndzsvicBeRond y i 2
TheTX LERurns on when data i$ransmitted (sent out) through the USB port, while tR¥ LED

turns on when data iReceived from the USB port.

i

ISAWinstrumentcable S=——— :‘ USBCOM port

I
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EXT101 Cable extension, 10 meters

Each instrument is delivered with andeter cable (see description and reference ih.§. Use one or
several EXT10 cable extensions to extend this default length up to typicalhg.200

EXT10 is 40 meters extension of the ISAW instrument cablequipped at one end with an IP68
aluminum enclosurgunction box which contains an-8in screw connector to connect any ISAW
instrument or chaining several EXT10 extension cables.

Instrument cabl

JUBOX (Junction box

Plugging the cable extension:

Open the junction box (4 screws), disconnect the instrument wires from the terminal
block plug, thread the instrument cable into the junction box through the cable gland, connect the
instrument wires back into the terminal block plug, plug it into the junction box, tighten back the cable
gland, tightly screw the lid back on the junctiooxo
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MOBUS 1T Modbus adapter

The ISAWodbus RTU RS485 Adapt@OBUS) enables the power supp"-
and connection of any ISAINstrumentto a Modbus network.

MOBUS is the recommended accessory to interconnectinlsgument
through the open serial Modbus RTU (RS485) protocol based c
master/slave or client/server architecture. The fieldbus environment is
base level group of digital networks in the hierarchy of plant networks.

Complete description and instructions for use are givefippendix D

AD420 i 4-20 mA adapter

The ISAW-20 mA Adapter (AD42@onvertsanalogoutputs voltages
OUT1 and OUT2 of the HailFlow HF4 te28 4nA current loop.

The enclosure is an IP&Riminumbox, with two cable glands, on one
side with an 8uin screw connector to connect your ISAWStrument
and on the other side a-gin screw connector to connect your power
supply and your 420 mA current loop terminal.

White  Power I
PWR+ Positive power

Brown  Signals GND supply

Green OUT1 Negative/groun
PWR  d power suppl

Yellow OUT2 P PPl

Blue SDH12 4-20 mA output
LOOP  current loop-

Grey RX

Pink TX 4-20 mA output

LOOP+  current loop +
Black Power GND (0V)
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TMAST 1T Tripod mast

TMAST is aheavyduty, modular, costeffective
stainless steel tripod mast, lightweight and easy to
transport It allows all the usual ISAWistrument
mountings, as well as supporting additional
instrumens and other accessories or auxiliary
equipment. The H=289m (from ground to top of
lightning rod) mast is dismountable (3 parts) and
equipped with 3 tiltable legs and a lightning rod.

28
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3. CONFIGURE THE HailFlow HF4

3.1. Introduction

Your HailFlow HRAstrumentis delivereccompletely preconfiguredto operate incontinuous mode

It is ready to be plugged into a power supply and into your reading peripheral (/0 module, data
datalogger automation server, controller, computer, etc§ee next page for an example of the full
factory default configuration.

Configuration settingsiclude
Measuring settings (e.g., acquisition and averaging / logging /writing durations)
Power settings (e.g. automated dutycle of theinstrument in case of implementation with
critical electrical consumption concerns)

Communication and mapping settings (eanalogand/or digital outputs, voltage scales, duty
cycle, bus address, etc.).

Note: The default configuration, as well as any other customized configuratiaopisolatile, i.e. your
instrumentremains in the desired operating configuration whatever the powering scenario
Thus, even in case of repeated power failutbs,instrument will always restart automatically
in the desired configuration modeWhen adding or replacing an ISAWtrument, it is possible
topreO2y U3 dzNE Ad Ay 2NRSNJ G2 | OKAS@Sitet £ dzZ3 FyR tfl
O2y U3dzNI A2y ®

You can change and adjust anytime the configuration settings, either by using the ISAW Toolbox
Configuration utility (see 8.3) or directly in terminal mode (see34), ), or even using an extended
SD#12 command (see Appendixd.
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3.2. Operating parameters

The complete configuration ofldailFlow HF#hstrumentconsists in the following parameters:

*  ISAW-TERMINAL V1.28 (winb4)

File Tools 7

Serial port  COME

CONFIGURATICN

Sens-type
Fens—version
sens-—date
SENsS-Sn
hw—ver=sion
hy-date
hwy—-zn
hw-dewv-id
hy—-extflash
fy—wversion
fw-build
cfg-ident
cfg-wversion
range-hail
fscale-hail
thld-hail
outl-mode
outZ-mode
sdilZ-mode
gdilZ-addr
serial-mode
logger-mode
logger-cfg
logger—-usage
logger—-capa
avg—a

s e

avg—Tn
pulse-thld
pulse-to
pulse-ms
pulse-1wl
lin-xecl
lin-xeil
calib-date
calib-hail
cons—idle
sys-clk
sy=—-speed
sys-uptime
sys—status
sys—watchdog
sys-reboot
misc-pwrdly
misc—-dbg
misc-admin
misc—-scopedry
misc-scopemode

[] Debug Connect Disconnect

HATILFLOW
4,00
2025-02-05
HFzZ5LOO3
1.40
2025-02-05
O01E00213234373610473432
Ox4z29 (STM3ZL151CETE-4)
OxC22013 (MEZS5L4006E)
3.54

Mar 15 2025 at 09:24:16 by &CC 10.3.1
HF

0.31

5
20.000000
3

hail

off

hail

u}

hail
cyolie
O0x151F
Tooa

11912

10

10

&00
10.000000
3600

50

5
5.100000
0.333333
Z025-07-09
0.E550000
10
external
15MH=

3z

ok

on

user

100

O=x0000

no

no

no

Command “

R

Send

Default @nfiguration of a HailFlow HF#hstrument
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sens_type Instrumenttype string ro HAILFLOW HAILFLOW
sens_version Model version of thenstrument version rw* <major>.<minor> 4.00
where major and minor cannot exceed 255
sens_date Date of manufacturing/assembly of the date rw* YYY¥M-DD 2025-02-05
full instrument YYYY: Year, MM: Month, DD: Day
sens_sn Instrumentserial number (matches string rw* HBKXXXXXX HF25B063
instrumentbody engraving)
hw_version Version of electronic hardware version rw* <major>.<minor> 1.40
where majorand minor cannot exceed 255
hw_date Date of electronic hardware date rw* YYYMIM-DD 2025-03-12
manufacturing/assembly YYYY: Year, MM: Month, DD: Day
hw_sn Electronic hardware serial number string ro XXXXKXXXXXXXEXXXXXXXXXKXXK 003D0037393839350D4735%
hw_dev_id Hardware device identifier string ro OXXXXX (chipid) 0x416 (STM32L151CBT6)
hw_extflash Internal Flash memory identifier string ro Oxxxxxxx(<model>) 0x202013 (M25P40)
(Ox000000 if no Flash memory is soldered to the
instrumentelectronic board)
fw_version Version of current firmware version ro <major>.<minor> 3.54
where majorand minor cannot exceed 99
fw_build Compilation information of current string ro Not specified Mar 18 2025 at 09:24:16 by
firmware GCC 10.3.1
cfg_ident Eeprom configuration map identifier string ro _HF_ _HF_
cfg_version Eeprom configuration map version version ro <major>.<minor> 0.31
where majorandminor cannot exceed 255
range_hail OUT1 and/or OUT2 range for faliale string rw 2V5 25 hit/s (HF4) fulkcale 5v
hail intensity 5V 25 hit/s (HF4) fulkcale
fscale_hail OUT1 and/or OUT2 fudicale hail string ro 25 20.000000
intensity, hit/s
thld_hail Hail noise threshold [mV] integer rw 0 to 3300 3
outl mode OUT1 mode (green wire) string rw off Disabled hail
hail Hail intensity (Persistent, 0 to fedtale)
out2_mode OUT2 mode (yellow wire) string rw off Disabled off

1 ro: readonly ¢ rw: read/write ¢ rw*: read/adminwrite

hail Hail intensity (Persistent, 0 to fedtale)

raw Raw analog AC signal
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sdil2_mode SD#12 mode (blue wire) string rw off Disabled hail
hail Hailstone count and hailstone disdrometry

sdil2_addr SD1i12 address string rw ASCII character (standard SRIcharactersare 0to 9) 0

serial_mode Serial mode (pink wire) string rw off Disabled hail
hail Hailstone count and hailstone disdrometry

datalogger mode Datalogger mode string rw off No recording cyclic
on Data are recorded until memory is full.

cyclic Data are recorded and the oldest data are
constantly overwritten when memory is full.

datalogger cfg Datalogger field configuration integer rw The value is expressed in hexadecimal. Each bit matc 0x181F
a field. If the bit value is 1, the field is logged.
Bit 15: reserved Bit 7: min. hail
Bit 14: reserved Bit 6: avg hall
Bit 13: reserved Bit 5: max. hail
Bit 12: hailstone classes Bit 4: std hail
Bit 11: hailstone count Bit 3: N.A.
Bit 10: N.A. Bit 2: N.A.
Bit9: N.A. Bit 1: N.A.
Bit 8: N.A. Bit 0: N.A.
datalogger usage Datalogger record count usage integer ro Number of recorded measurements. 0
datalogger capa  Datalogger record count capacity integer ro Maximum number of recordable measurements. 11912
Depends on the number of fields selected in
datalogger cfg.
avg_a Acquisition duration (s) integer rw Must be > 0 (see Averaging duration rules below) 10
avg_c Cycle duration (s) integer rw Must be >= avg_a and avg_m/avg_c is integer 10
(see Averaging duration rules below)
avg_m Measurement duration (s) integer rw Must be >=avg_c and avg_c must be modulo avg_m 600
(see Averaging duration rules below)
pulse_thld OUT1/0OUT2 pulse threshold (hit) float rw No limit 10.000000
pulse_to OUT1/0OUT2 pulse reset timeout (S) integer rw Must be > avg_m 3600
pulse_ms OUT1/0OUT2 pulse duration (ms) integer rw 1 < pulse_ms <500 50
pulse_Ivi OUT1/0OUT2 pulse level string rw 2V5 Pulse level is 2.5 volts 5v
5V Pulse level is 5 volts
lin_xcl Hail linearization coefficient XC1 float rw Default factory setting 5.100000

lin_xel Hail linearization exponent XE1 float rw Default factory setting 0.333333
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calib_date Date ofinstrumentcalibration date rw* YYY¥M-DD 202505-22
YYYY: Year, MM: Month, DD: Day
calib_hail Hailstone count calibration factor float rw* Must be >0 1.000000
cons_idlé Timeout of console to return in idle mod¢ integer rw Seconds 10
sys_clk {eadsSy O0t201 oLGQa&a string rw internal  Use internal clock external
change this parameter) external Use external clock
sys_speed {eadSY alLISSR oLiQa&a string rw 4MHz Run at 4 MHz 16MHz
change this parameter) 8MHz Run at 8 MHz
16MHz Run at 16 MHz
32MHz Run at 32 MHz
sys_uptime Time elapsed since power on integer ro Seconds 23
sys_status System status string ro ok No error ok
adcoverrun ADC Error
sys_watchdog Hardware watchdog timer status string rw on Watchdog is enabled on
off Watchdog is disabled
sys_reboot Last system reboot type string ro user Instrumenthas been rebooted manually by user
the user (power or software)
watchdog Instrumenthas been rebooted by the
watchdog
misc_pwrdly Analog stage power delay: time to wait = integer rw Milliseconds. 100
after power on amplifier and start Must be < 500
acquisition
misc_dbg Debug bitfield status integer ro See "debug" command. 0x0000
misc_admin Current admin rights status string ro yes User is admin, special parameters can be change no
no User is not admin, special parameters cannot be
changed.
misc_scopeqry Enable scope mode at next reboot, integer ro yes or no, set by scopemodsee appendiB.? no
(automatically reset after startup)
misc_scopemode Scope mode currently enabled integer ro yes or no, set by scopemodsee appendiB.? no

2 When you enter this command, the console temporarily hides the measurement message (to clear the display), and themftetutims selected timeout, to idle mode (stop
hiding message).

3 Thewatchdog timeris and independent hardware system which detects and recovers ifistrumentmalfunctions due to software failure: if thastrumentfails to reset the
watchdog regularly (every 10 to 20 s) the timer will elapse, andrtsteumentwill be restarted automatically.
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3.3. Configuration using the ISAW Toolbox software suite

The configuration of the HailFlow Higtrumentcan be doneeither with the ISAW Toolbox software

suite (see sectior®.), and/or by direct or remote connection methods. This section describes how to

configure your HailFlow HF4 instrument using the ISAW Toolbox Configuration Utility.

1.
2.

Open the ISAWoolbox by doublelicking on the ISAW icon on your desktop.

Start the Configuration utility by clicking on the corresponding item.

Select the Serial port thestrumentis connected to and press the [Connect] button. Once the

instrumentis connected, th&onfiguration tabs appear and the control buttons are enabled.

®  ISAW-CONFIG V1.60 (win64) - X
File Tools ?
Serial pot  COM7 v & [JDebug Connect Disconnect Menu >>
£ Home
ed
W
Summary Current configuration.
Outputs Setting analog outputs, voltage ranges, and pulse settings.
Sdil2 Setting SD12 settings.
Serial Serial settings.
Datalogger | Internal data recorder.
Averaging Setting acquisition duration, cycle duration, duty cycle and measurement duration.
Expert Setting coefficients of the polynomial linearization functions, internal clock and timeout
parameter.
Factory Reading thénstruments factory information.
[Apply] Sends the complete configuration displayed in all tabs tans&rument After receiving the
configuration, theinstrumentrestarts.

[Reload] Reloads thenstruments configuration.
[Reset] Resets thenstrumentwith the default factory configuration. To confirm that the configuratic

has been properly installed, the application then reloads the configuration and displays it
again. See therksetconfirm' command inappendixB.2for moreinformation.
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3.3.1. Summary panel

To quickly check the full configuration of yomstrument, the summary panel lists all the settings and
instrumentinformation.

See§ 3.2for more details orthe parameters.

® - ISAW-CONFIG V1.60 (winb4)

File Tools 7
Serial pot  COM7 [_] Debug Connect Disconnect Menu
Sensor  HAILFLOW Version 4.00 5/N HF25B063 Hardware 1.30 Firmware 3.54
a0 Home Summary M\, Outputs T SDI12 % Seral [ Datalogger (& Averaging 59 Expet &3 Factory
SUMMARY
sens-type : HATLFLOW
SEens-version : 4.00
sens-date : 2025-03-12
Sens-sn : HFZS5BOG3
hu-wversion : 1.40
hu-date : 2025-03-12
hu-sn : 003D00373938393500473533
hu-dew-1id : Ox416 [(3STM32L151CETE)
hu-extflash r Ox20z2013 (M25P40)
fw-version HEEC IS 5‘1|
fu-build : Mar 18 2025 at 09:24:16 by CC 10.3.1
cfg-ident i _HF_
cfg—wer=sion : 0.31
range-hail HE=At)
facale-hail : Z0.000000
thld-hail g 3
outl-mode : hail
outi -mode 1 off
sdil2-mode : hail
sdilZ-gddr H 1|
serial-mode : hail
Copy to clipbboard
Manufacturing 2025-03-12 Visa 003D003T7393839350D473533 Estimated Consumption  17.9 mA
Apply Reload Reset

The [Copy to clipboard] button allows you to copy the whole configuration and paste it in another
destination for example in case of concurrently testing different settings, or for diagnostic, reporting
or backuppurposes
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3.3.2. Outputs panel

The outputs panel allows you to set the-salled OUT1 and OUT2 analog outputs, which mapping is
userselectable as explained in the next paragraph.

® - |SAW-CONFIG V1.60 (winb4)

File Tools 7

Serial pot  COM7 [_] Debug Connect Disconnect Menu
Sensor  HAILFLOW Version 4.00 5/M HF25B063 Hardware 1.40 Firmware 3.54
¢4t Home Summary "% Outputs 52 512 O Sedal || Datalogger o) Averaging .7 Expert (i Factory

OUTY (Analog) - OUT2 (Analog)
() Disabled © Disabled
Wind speed (Persistent, 0V to fullscale) WWind speed (Persistent, 0V to full-scale)

Q Hailstone count (Persistent, OV to full-scale) (_) Hailstone count {Persistent, DV to full-scale)

() Hailstone count (Pulse, OV to ful scale) (_) Hailstone count {Pulse, 0V to full-scale)

(") Raw signal (/- 2.5 V)

OUTPUT VOLTAGE RANGES

Hailstone count full-scale 5V v | = 20.000000 hit /=
Wind speed full-scale 25V = km/h
PULSE SETTINGS
Threshold (hit) 10.000000 Integrator timeout (s) 3600
Voltage BV e Duration (ms) 50
Manufacturing 2025-03-12 Yiza 003D003T393839350D473533 Estimated Consumption  17.9 mA .
Apply Reload Reset

When choosing to connect yoinstrumentto the analog input(s) of a reading device (so the reading
device reads positive continuous voltage or counts pulses from either the green or the yellow wire of
the instrument), you can decide which output signal you want to be physically present on each of the
wires.

This functionality, called theutput mapping is a facility that allows thmstrumentto be adapted to
almost any reading device.

To understand the output mapping, the only thing to consider is thatrieeuments have two generic

analog outputs, called OUT1 and OUT2. OUTL1 is always carried by the green wire, OUT2 is always
carried by the yellow wire. You decide which signal is attributed to OUT1 and OUT2 by selecting one
of the options in this panel.

Further settings available in the output panel are the voltage ranges and the pulse settings, so that you
can also adapt these to the characteristics of your reading device.

Tip: The average power consumptiogorresponding to your selected settinigsdisplayedat the
bottom right of the panel.
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3.3.3. SDI-12 panel

When choosing an SIDP interface for youmstrument, its positive voltage is always physically carried
by the blue wire You can select in the SR panel the data frame content you need and set the
instrumentaddress of your choice. For more instructions about the use of thd ZDterface, please
refer to Appendix C

& ISAW-CONFIG V1.60 (winb4)

File Tools 7

Serial pot  COM7 [ Debug Connect Disconnect Menu >3
Sensor  HAILFLOW Version  4.00 S5/N  HF25B0G3 Hardware 1.40 Firmware 3.54
£t Home Summary "\ Outputs j sDnz2 -";"T Serial | ! Datalogger L) Averaging .0 Expert jﬁE. Factory

SpI2

| |
(") Disabled

Wind speed only
© Hailstone count and hailstone disdrometry

Wind speed and hailstone count

Sensor address 0

Manufacturing 2025-03-12 Viza 003D0037393839350D473533 Estimated Consumption  17.9 mA

Apply Reload Fleset

3.3.4. Serial panel

Serial communication is always available and, unless disabled by the user, physically carried by the pink
(TX) and grey (RX) wires in all ISA8%fuments. You can select the data frame content you need in
the Serial panel and set the idle timeout of your console.

- ISAW-COMFIG V1.60 (winb4)

File Tools 7
Serial pot  COM7 [ Debug Connect Disconnect Menu >3
Sensor  HAILFLOW Version 4.00 S/N  HF25B063 Hardware  1.40 Fimware 3.54
#4 Home Summary s Outputs i sbna2 -'@'T Seral | | Datalogger W2 Averaging 5.7 Expert é!;E. Factory
SERIAL
| |
() Disabled
Wind speed only
O Hailstone count and hailstone disdrometry
Wind speed and hailstone count
CONSOLE
ldle timeout(s) 10
Manufacturing 2025-03-12 Viza 003D003T393839350D473533 Estimated Consumption  17.9 mA

Apply Reload Reset

For more instructions on the use of the serial communication, please tefppendix B
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3.3.5. Datalogger panel

The internal datalogger can be configured as follows:

Disabled: No dataisrecorded.

Enabled: Data are recorded until the memory is full.

Cyclic:  Data are recorded and the oldest data are constantly overwritten when the memory is full.

The logging frequency matches the measurement duration (seeseexior).

® - |SAW-CONFIG V1.60 (winb4)

File Tools 7

Serial pot  COM7 [_] Debug Connect Disconnect Menu
Sensor  HAILFLOW Version 4.00 S/N HF25B063 Hardware 1.40 Fimware 3.54
¢4t Home Summary "y Outputs j Spnz v Serial || Datalogger W) Averaging .0 Expert EE, Factaory

DATALOGGER

() Disabled
() Enabled

O Cyclic

FIELDS

8 Hailstone count minimum {hit/s)
8 Hailstone count average (hit/s)
B Hailstone count maximum hit/s)
B Hailstone count standard deviation fhit/s)
B Hailstone count cumul fhit)
Wind minimum {fm./h)
Wind average (km/h)
Wind maximum (m/h)
Hailstone count (hit)
Hail mean rate (hit/s)
Hail max rate (hit.s)
B Hailstone count (hit)
B Hailstone size classes distibution (%)

Datalogger capacity : 8337 measures, 57 days 21 hours
Manufacturing 2025-03-12 Yiza 003D003T393839350D473533 Estimated Consumption  17.9 mA

Apply Reload Reset

You can individually select the fields you want to record.

Note: The more fields you select, the fewer measurements you can record.

The datalogger capacity indicates the estimated number of measurements and the duration of the
measurement session based on the measurement duration.

WARNING: The datalogger must be erased after changingdbefiguration fields (seg 5.1).
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3.3.6. Averaging panel

The averaging panel allows you to set all the measurement settings, i.e.

Acquisition duration (true observation time of the physical phenomena, also ctilieel
integration window,

Cycle duration (the sum of the acquisition duration and a staypduration),

Duty cycle (ratio between acquisition duration and cycle duration, the fraction of time in which
the instrumentis effectively active),

Measurement duration or also called tlaweraging duratior{the reading or writing data interval
you want).

These parameters are explained in details in sec@i@n

® - ISAW-CONFIG V1.60 (winG4)

File Tools 7

Serial pot  COM7 [C] Debug Connect Disconnect Menu
Sensor  HAILFLOW Version 4,00 5/MN  HF25B063 Hardware 1.40 Firmware 3.54
a0 Home Summary ™\ Outputs T SDH2 % Serial [ Datalogger ) Averaging 5 Expert i Factory

AVERAGING
Acquisition duration "A" (s) 10
Cycle duration "C" (s) 10
Duty cycle "D" (%) 100.0

Measurement duration "M" (s) D0

Acquisition Cyile
— — > —
it stand-by
imin .'-\.rr-mll. l B
1 2
& . ¥ A
‘_‘ Measurement 1_|J
Acquisition MIN 1sec. Duty MIN 0%
Duration MAX na limit Cycle MAX 100%
Manufacturing 2025-03-12 Yiza 003D003T393839350D473533 Estimated Consumption  17.9 mA .
Apply Reload Reset

Tip:  Theaverage power consumptiogorresponding to your selected settings is displayed at the
bottom right of the panel.

Averaging duration rules:

The parameters "avg", "avgc" and "avgm" are interdependent and must satisfy the following rules:
avg- a, avg - ¢ andavg - mare integers
O<avg-atavg-c ¢avg-m
avg- m/ avg- c is an integer



HailFlow HF4

Pr

oduct

Notice

v.5.03

The rules are checked each time a parameter is changed. Therefore, in some cases, the user is unable
to set the requested value.

In this case, set the requested averaging parameters in the following order:

Set theavg - a parameter to 1.

a kD

3.3.7. Expert panel

Set theavg - ¢ parameter to 1.

Set theavg - mparameter to the requested value.
Set theavg - ¢ parameter to the requested value.
Set theavg - a parameter to the requested value.

The Expert panel, reserved for scientific users or customized use wfstihements, allows you to set
advanced linearization parameters, i.e. changing the internal calculation mode wistinement

* - ISAW-CONFIG V1.60 (winb4)

File Tools 7

com7

Serial port

Sensor  HAILFLOW

WIND LINEARIZATION

WC1
WC3
WC4
WC5h
WCe
WE1
WE2

SYSTEM

Clock frequency

MISCELLANEQUS

Hail noizge threshold {my)

Manufacturing 2025-03-12

.0 Home Summary M Outputs i SDI12 ' Serial |

Power delay before acquisition (ms)

() Debug Connect Disconnect
Version 400 5/N  HF25B063 Hardware  1.40
| Datalogger (&) Averaging 3¢ Expet [if
HAIL LINEARIZATION
XC1 5.100000
XE1 0.333333
16 MHz v Clock type Extemal ~

B Enable hardware watchdog timer

100

Visa 003D0037393839350D473533

Apply

] Reload

Estimated Consumption

Reset

Fimware 3.54

Factory

179 mA

For example, you can turn thestrumentinto passthrough mode, change the internal noise threshold
y 2 0) &rSmplérieNtRifatentt cRefficients/ to the internal calculation

0asSsS a4alI I Af
functions of theinstrument

WARNING: Changing these parameters is not recommended.

The [Reset] button allows you to always return to the default factory settings.
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3.3.8. Factory panel

The factory panel displays, in a readly mode, the factory identifiers and calibration settings of your
instrument

Note: Only the manufacturer or the integrator can modify these parameters.

® - |SAW-CONFIG V1.60 (winb4)

File Tools 7
Serial pot  COM7 [_] Debug Connect Disconnect Menu >3
Sensor  HAILFLOW Version 4.00 S/M HF25B063 Hardware 1.40 Fimware 3.54
¢4t Home Summary "\ Outputs o SDN2 % Sedal || Datalogger o) Averaging 5.7 Expett i Factory
SENSOR
Wersion 400
Manufacturing 12/03/2025
Serial number HF25B063
HARDWARE
Wersion 1.40
Manufacturing 12/03/2025
CALIBRATION
Calibration 22/05/2025
Hail calibration factor 1.080000
Wind speed calibration factor
Unlock
Manufacturing 2025-03-12 Vizsa 003D003T393839350D473533 Estimated Consumption  17.9 mA
Apply Reload Reset

In case of failure of youinstrumentor when contactinghe support, it is recommended to keep a copy
of this information at hand to facilitate the identification of yanstrument
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3.4. Configuration in Terminal mode (serial communication)

This section describes how to change a parameter of ytailFlowHF4instrument using a serial
terminal utility.

To use the ISAW Toolbox Configuration Utility, refer to se@&i8n

In the following explanations we use the terminal emulator provided with fiee ISAW Toolbox
software suite (available atww.isawproducts.con), but you can also use any serial terminal like
Putty, TeraTerm, HyperTerminal, or other.

Open the ISAW oolboxby doubleclicking on the ISAW icon on your desktop.
Start the Terminal utility by clicking on the corresponding item.
Select the Serial port thiastrumentis connected to and press the [Connect] button.

Optional: To check the current configuration, enter @enfig command in the Command entry field
and press the [Send] button.

The values of all parameters are displayed

* . |SAW-TERMIMAL V1.28 (winb4)

File Tools 7

hw-extflash
fw—version

¢ Ox20zZ013 (M25P40)
To3.54

Serial pot  COMY "] Debug Connect Disconnect Menu
Serial port 'COM?' open !
config
CCNFIGURATICH
sens-type : HATLFLOW
sens-version o 4.00
sens-date 1 2025-03-12
Fens-sn : HF2S5EBOG3
hw—version :1.40
hw-date 1 2025-03-12
hw-sn : 003D0037393839350D473533
hw-dewv-id 1 Ox416 [STM3ZL151CETA)

fw-puild ¢ Mar 18 2025 at 09:24:16 by GCC 10.3.1
cfg-ident : _HF_
cfg-version : 0.31
range-hail : 5V
fecale-hail ¢ Z0.000000
thld-hail H]
outl-mode ¢ hail
Command |coﬁ@| v| Send
To dange the required parametererier the commandset <parameter> <value> in the

Command entry field, then press the [Send] button.

Note: More serial commands are availablefippendix B

5 All parameters are detailed section3.1
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3.5. Import/export configuration

3.5.1. Import configuration
This function allows you to relodde previously exported configuration ohanstrument
Open the ISAW Toolbox Configuration Utility

Open the Import windowselect the "File > Import Configuration" menu. The Import window is
displayed.

Fle | =

B “pply imported parameters

8 Check for sensor signature

[ Import factory parameters Import
[ lgnore import emror

Select the file to import*.isawcfg file) either enter the file name in the fielar click on the selection
button, or drag and drop the file directly on the entry field.

Choose the import optiong he default settings cover most of the situations, but you can change any
of the following options

Apply imported parameters =~ Send the imported configuration directly to tlestrumentwhen the
import is completed.

Check foinstrument Check if the imported file has been exported from the sanstérument

signature (check thenstruments physical address).

Import factory parameters Include the factory parameters in the import. This operation requires a
password to unlock the factory parameters.

Ignore import error Continue the import even if an import error occurs. If this option is not

activated, the import stops at the first error.

Startimporting by clicking on the [Import] button.

Note: If the option "Apply imported parameters"” is unchecked, you will need to click on the [Apply]
button once the import is completed to send the imported configuration toitterument

3.5.2. Export configuration

The export function operates the samay. It allows saving thestrumentcurrentconfiguration ino
a file.

Open the ISAW Toolbox Configuration Utility.

Open the Export windowselect the "File > Export Configuration" menu. The Export window is
displayed.

Enter the name of the export fileThe default file name is thmstruments serial number with a
Isawcfg extension.

Start the exporby clicking on the [Save] button.
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4. INSTALL THE HailFlow HF4

4.1. Conditions of use

Always remember that the HailFlow HF4 instrument is an acoustic instrument and could thus
potentially be affected by structurborne vibrations issuing from the supporting structure (for
example, a steel cable impacting repetitively on a metal mast whbjested to wind); or to a lesser
extent by parasitic lowrequency noise from the immediate environment (for example, excessive
proximity to heavy traffic or machinery could lead to parasitic signals). It is recommended that you pay
attention to avoiding pssible parasitic noise when mounting the project.



HailFlow HF4 Product Notice v.5.03

4.2. Wiring & I/0O Mapping

4.2.1. Instrument cable

Each instrument is delivered with @ m cableprepared with bootlace ferrules at each of its 8
conducting wires, ready to be plugged into thgi@ screw terminals of the ISAW accessories or any
other terminal of your choice.

"ﬁiﬁﬂmii ?-““ii»’i' v s %

Cable reference:
LUTZE SUPERFRERRONIC (C) PUROZ25, ref. 117103with 7 conductors AWS 2&.25 mn?

The & conductor (color: BLACK) is a 10 cm length termination welded on the shield.

WARNING:It is strongly advisedot to shorten the factory cableShould you be obliged to, you
must absolutely treat the shield as the BLACK (POWER GND) conductor, that is, protect
the nude shield with a black thelhsleeve, crimp a terminal, and make sure to connect
it to the GND of your connected device.

White Power No Positive power supply (6 to 30) VDC
Power GNC

Black V) No Power GND (0V)

Pink X . ) .
Disabled RS232 active, Hailstone count and
Hailstone count and hailstone disdrometry hailstone disdrometry

Grey RX
Disabled
Hailstone count . .

Green OouT1 (Persistent, +0V to fulicale +2.5V or +5V) Hailstone count (Persistent, +0V'to full

; +2. +
Hailstone count scale +2.5V or +5V)

(Pulse, +0V to fullicale +2.5V or +5V)

Disabled

Hailstone count

(Persistent, +0V to fuicale +2.5V or +5V) Hailstone count (Pulse, +0V to fattale
Yellow ouT2 Hailstone count +2.5V or +5V)

(Pulse, +0V to fulicale +2.5V or +5V)
Raw signal°.5V) (Note: direct, unfiltered AC
output of the instrument)

Blue SDH.2 Disabled SDI 12 bus active, address: 0,
Hailstone count and hailstone disdrometry Hailstone count and hailstone disdromet
Brown | Signals GNI No OUT1 GND, OUT2 GND andBOEND

Theinstrumentcan simply be used by reading B@puts (+0 to +2.5V or +0 to +5V continuous or
pulse analog voltages available). Note that the continuous DC analog voltages are persistent on the
outputs so that output voltages can be read at any time (the readingvatdrom your peripheral is
independent from the duration of the time integration of tiestrumeny).
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4.2.2. Wiring diagrams

DirekSBLi nk Serial connection to computer COM port

POWER (6-30V) White ® «wPOWER +12V x
<+ POWER GND Black ® ©POWER GND 3
£ ™D (Tx) Pink o EXT1@able @ TXD (TX) 3@) 5
2 RXD (Rx) Grey w extension anc ©RXD (Rx) 8 USB 3
E Analog Signal OUT1 Green w junction box wAnalog Signal OUT1 > %
£ Analog Signal OUT2 Yellow «» (optionnal) w Analog Signal OUT2 8 o
SDI-12 or Analog OUT3  Blue w ®» SDI-12 or Analog OUT3>
Analog Signal GND Brown ® w Analog Signal GND
SDi12 Data Logger -(@r lotkef aBb)
POWER (6-30V) White w  PWR+ (6-30V)
<+ POWER GND Black ® ©PWR- (OV, GND) 5
S TXD (Tx) Pink o w EXTi@able o o
Z RXD (Rx) Grey  extension anc o E
L Analog Signal OUT1 Green w junction box « i
% Analog Signal OUT2 Yellow w (optionnal) o 8
SDI-12 or Analog OUT3 Blue ® w SDI-12
Analog Signal GND Brown
ModbWwsTU RS5
| MODBUS RTU RS-485 2-wires
POWER (6-30V) White ® ©POWER +12V ¥ [Power+ WPWR+(9-36V)
<+ POWER GND Black w EXT1@able ©»POWER GND @ |Power- ®@PWR- OV, GND)
£ TXD (TX) Pink ® extension ®TXD (TX) 2 5 [TXDUTX+/B © TXD+HRXD+B/XD1 D
g RXD (Rx) Grey A and ®RXD (Rx) 24 ‘% TXDO/TX-/A ® TXD-/RXD-/A/XDO X %
E Analog Signal OUT1 Green o junction w Analog Signal OUT1 8 2 % s
£ Analog Signal OUT2  Yellow box wAnalog Signal oUT2 & a
SDI-12 or Analog OUT3  Blue o (optionnal) ®» SDI-12 or Analog OUng jumper on g
Analog Signal GND Brown o w Analog Signal GND 2-wire mode
| MODBUS RTU RS-485 4-wires |
POWER (6-30V) White © © POWER +12V ¥  [Power+ wPWR+(9-36V) <
<+ POWER GND Black w EXT1@able »POWER GND @ |Power- ®PWR- (0V, GND)
L::L TXD (Tx) Pink < w extension » TXD (Tx) E 5 TXDLU/TX+/B > o TXDL/TXD+/B E .
2 RXD (Rx) Grey » and wRXD (Rx) @ & |TXDOTX-/A wTXDO/TXD-/A @ %
E Analog Signal OUT1 Green junction w Analog Signal OUT1 % 2w 5 MK Bk ERXDL/RXD+/B' 8 s
2 Analog Signal OUT2 Yellow box w Analog Signal OUT2 8 w- 551K Tk ¥ L RXDO/RXD-/A' 8
SDI-12 or Analog OUT3  Blue (optionnal) » SDI-12 or Analog OUT3% jumper on g
Analog Signal GND Brown » Analog Signal GND 4-wire mode
4-20 mA Current Loop
POWER (6-30V) White ® ©POWER +12V PWR wPWR+ (6-30V) ©
< POWER GND Black o EXT1@able «» POWER GND E PWR wPWR- (0V, GND?
£ ™D (Tx) Pink » extension » TXD (Tx) & LOOP]  Loop+ g o
2 RXD(RX) Grey w and wRXD (Rx) ® [ Loor ®Loop- 3£
L Analog Signal OUT1  Green @ junction w Analog Sighal OUT1 § o o &
£ Analog Signal OUT2  Yellow w  box @ Analog Signal OUT2  Q . 2
SDI-12 or Analog OUT3 Blue w (optionnal) w SDI-12 or Analog OUT3 o (%
Analog Signal GND Brown w w Analog Signal GND

RS232 Serial (ex. DB9 on computer)

POWER (6-30V) White ® > 0PWR+ (6-30V) Power
<+ POWER GND Black w >  PWR- (0V, GND)supply
£ TXD (Tx) Pink © EXTi@able wTXD (Tx) ® o 8
2 RXD (Rx) Grey  extension an wRXD (Rx) E g 3
E Analog Signal OUT1 Green w junction box o > g 2
£ Analog Signal OUT2 Yellow « (optionnal) o o2 NS

SDI-12 or Analog OUT3 Blue ® o I @

Analog Signal GND Brown ® o x g




HailFlow HF4 Product Notice v.503
4.3. Mounting instructions
HFBRA Package content
HF4 HailFlowHF4instrument 1
UDONG USB dongle 1
REAFR Anti-vibration arm front piece 1
REABK Anti-vibration arm back piece 1
DAMPN Dampener 2
BRARF Front bracket 1
BRARB Back bracket 1
BRASH Reduction shim 2
BN 611 M10X70 M103 70 mm screw 2
BN 610 M10X40 M103 40 mm screw 2
BN 13289 M10x25x4 M10 washer 4 mm thick 10
BN 33010 M10 M10 securing nut 7
: - = m BN 611 M10X70 BN 610 M10X40 BN 33010 M10
T [T F . . Fﬂ;}: s=>! =
; UDONG ! _ ) )
=I5 USB LINK =t [ [
x7
b BIN 13289 M10x25x4
P ®2 f—\
P
e *:@9\ E N
x2 %10

UDONG

BRARB + 2xBRASH + BRARF

REARM
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AVARM Mounting instructions

BRARB [BRASH] [BRASH BRARF REABK

BN 611 M10x70

®

BN 33010 MI0]

BN 13289 MI10x25x4] [BN 13289 M10x25x4 BN 33010 MIQ] REAFR

g

Ak

DAMPN

N 33010 MI0)

BN 13289 M10x25x4
BN 13289 M10x25x4

For aMAST OF OUTER DIAMEXER mm replace the screws BN 611 M10X70 with provided BN 610

M10X40.

For aMAST OF OUTER DIAMEFER mm remove the reduction shims (BRASH).
To fasten thenstrumenton aFLAT SURFACGErew the front bracket (BRAFR) directly onto the surface.
TheinstrumentQ & O 0 f tightlyyseziirédtodhs arm and mast using tie wraps.
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TMAST Package content
T™MO1 Leg with inclinable foot 3
TMO02 Base tube 1
TMO03 Mid tube 1
TMO04 Top tube 1
TMO5 Lightning rod 1
BN 610 M10x25 M103 25 mm screw 4
BN 611 M10x70 M103 70 mm screw 9
BN 675 M10 M10 serrated lock washer 2
BN 13289 M10x25x4 M10 washer 4 mm thick 11
BN 33010 M10 M10 securing nut 9
— ﬁ P
o q
OP q
@ o
D —
; BRIt ] N
T™MO01 T™MO01 TMO3 TMO04 TMO5
X 3 X1 X1 x1 X1

BM 611 M10X70

f“f]?

x9

BM 610 M10x25 BN 675 M10 BN 13289 M10x25x4 BM 33010 M10
o © B
1 \ J
S
¥ 2 x9

E
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TMAST Mounting instructions

BN 610 M10x25|

BN 13289 M10x25x4]

BN 610 M10x25]

(BN 33010 M10] BN 411 M10x70]

[BN 13289 M10x25x4)
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4.4. Mounting examples

On a vertical, horizontal (or inclined) cylindrical m
with an outer diameter o5 mm, use the providec
V brackets andeduction shims

On aninclined mast turn the arm to position the
instrumentvertically.

On a vertical, horizontal (or obliqueylindrical mast
with an outer diameter 040 mm, use the providec
V brackets without the reduction shims.

On aflat surface screw the front brackebnto the = Alternative mounting using standatdiBolt
surface. fasteners (noprovided).

51
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4.5. Chaining examples

mm) Analog
4= Digital

52
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5. OPERATE THE HailFlow HF4

5.1. Disclaimer

When usinghe HailFlow HF4#hstrument, IAV Technologies SARL is not responsible for the choice,
selection, relevance and usage appropriateness ofiierumentinstallation site; nor for the usage,
interpretation, and extrapolation of the information made available to the users. Any known system
issues that may induce dysfunction skewthe measurements are reported to the users through
documentation updates. To continually improve the system, the ISAW Products division of 1AV
Technologies SARL reserves the optiorupgradethe instrument hardware, software, and user
recommendationganytime

5.2. Recording data using the internal datalogger

By default, the internal datalogger is activated dyclic mode, i.e. the newest data constantly
overwrites the oldest ones when the memory is full.

To change the recording mode or the content of tdata frames pleaserefer to section3.3.5

¢2 OKSOl GKS adldidsy 20K 3 KBl RiF iz IR IMISHEMDEE SST 0K

® - |SAW-LOGGER V1.26 (wint4)

File Tools 7

Serial Pot COMB v | &| [ Debug Menu >3
STORAGE
Mode eyelic Measure 97T / 11912 {58%) e

Select "serial port”then click "Download’ button to download data from sensor...

Download ‘ Refresh | Erase Cancel

The node can be:Disabled(no data is recordeld Enabled(data are recorded until the memory is full
or Cyclic(data are recorded and the oldest data are constantly overwritten when the memory)is full

Measureis the rumber of recorded measurements / Total number of recordable measurements
Thegaugeshows the datalogger's memory status.
Press the [Refresh] button to update this information.

To download data from the dataloggepressthe [Download]button. The content of the datalogger
is savednto a .CSV file. This operation does not clear the datalogger.

Toclear the dataloggefi.e. delete all logged data), use the [Erase] button.

WARNING:  This operation is irreversible: deleted data are definitely lost.
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5.3. Recording data on a computer

If connected to a computer with the USB link accessory, you can also log indefinitely tipecditeed
by the instrument and without installing any software by means of likelogger utility whichis an
executableprogramexampleavailable with thd SAWToolboxsoftware suite

Open theProgramming Examplefolder from the ISAW Toolbox to get the full pathname of the
livelogger executable.

*  ISAW-TOOLEOX V145 (winbd)  — has . = [m} x
livelogger X |
File Tools 7
& aq c :\Program Files {x86)\|SAW-Toolbox\Examples\liveloggerjilii Rechercher dans Q@
UTILITIES
Terminal ® Nouveau T Trier = Afficher (B Détails
M Command terminal .
A Accu Nom Modifié le Type Taille
Scope
livel Fichier 18 Kq
- - ) e . .
[ tivelogger.c Fichier C 17Ko
) @ OneDrive - Personal
[ Datalogger (@] livelogger.exe Application 55 Ko
&% Datalogger downloader
gg [E] make.bat Fichier de comma... 1Ko
Configuration M Bureau [ makesh Fichier SH 1Ko
Graphical interface 7 sambashare = readme.et Document texte 1Ko
», Flash L Téléchargements [=] winterm.bat Fichier de comma... 1 Ko
=" Fimware loader utility | Documents
PN Images
RESOURCES
3 Musi
Manual o Wsiue
Sensor user guide 3 videos
Programming Examples
Source code examples CePC
8 Réseau
UPDATE
Update S— E O
7 (s
i 3 Live update wtility clement(s) =
\ )

Open a command prompt, go to the right directory and execute livelogger.exe on the COM port the
instrument is connected to.

Invite de commandes x aF

Microsoft Windows [version 10.0.26108.6899]
(c) Microsoft Corporation. Tous droits réservés.

C:\Users\Vince>cd C:\Program Files (x86)\ISAW-Toolbox\Examples

C:\Program Files (x86)\ISAW-Toolbox\Examples>livelogger.exe COME|

The data is displayed according to the specified A,C,M setting of the instrofe®t.5.1), and a .CSV
file is also produced in the same directohe data is timestamped according to the clock of your
computer.
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CAWINDOWS\system32\cnd. X + -

LIVELOGGER SAMPLE V1.81 (WIN6L)

Waking up sensor...

Getting sensor type...

Getting sensor serial number...

Logging data from HAILFLOW unknown to 'ISAW_HAILFLOW_unknown_20251125_175U11.csv’'...

(Use CTRL+C to abort)

2025-11-25 17:54:27;HAIL;87;hit/s;0.00;0.00;0.00;0.00;hit;0.00

2025-11-25 17:5U:27;HAILSTONE; 87;hit;0;mm;%;10;0;15;0;20;0;25;0;30;0;35;0;U0;0;U5;0;50;0;55;0;60;0
;65;8;70;0;75;8;99;:0

2025-11-25 17:54:37;HAIL;88;hit/s;0.00;0.00;0.00;0.00;hit;0.00

2025-11-25 17:5U:37;HAILSTONE; 88;hit;0;mm;%;10;0;15;0;20;0;25;0;30;0;35;0;U0;0;U5;0;50;0;55;0;60;0
;65;0;70;0;75;0;99;06

2025-11-25 17:5U4:47;HAIL;89;hit/s;0.00;0.00;0.00;0.00;hit;0.00

2025-11-25 17:5U:U7;HAILSTONE; 89;hit;0;mm;%;10;0;15;0;20;0;25;0;30;0;35;0;U0;0;U5;0;50;0;55;0;60;0
:65;0;760;0;75;8;99:6

Note: If the internal dataloggeof the instrumentis activated in case of unwanted interruption of the
livelogger communication you will still be able to retrieve a backup of the data.
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5.4. Getting a .WAV signal from the instrument

The instrument has a function that allows the direct recording of the raw measurement signal in the

format of a.WAVsound file. To activate this functionpen the Scope utilityof the ISAWToolbox
(seeg 1.6) and check théRecord to wav'item in the "File" menu.

¢2 2LISY

The WAV filés 16 bits PCM, 2000 Hz sampling rate stereo file, which contains in the left channel the

* - ISAW-SCOPE V1.45 (winb4)

File Tools 7

+  Record to wav
Connect

«  Check for update at startup

_______

GKS ®21 + FAEST dzasS (GKS ac¢22fa p hLSy

*  ISAW-5COPE V1.45 (winb4)

File Teools 7

Teolbox Menu...
Seri: nnect

Terminal...
Datalogger...
Configuration...

Flash...

Open application directory...

Open wav directory...

________________________________________________

______________

_____________________

RMS, unfiltered envelop of the raw AC signal, iarttie right channel the unfiltered raw AC signehe

following example shows a reading of such .WAYV file in the Audacity® freeware, the capture showing
a 17 seconds time history recording obtained while dropping several times the test woodball on the

head of the instrument.

X f HF4 wav filew

Silencer l Solo

= +
[ .,A,o_. .
G D
L""""O"" ey

Stéréo, 2000Hz
32 bits flottant

A Sélection |

U“\NN@MWW\I“\M

ey

NN

s

g |

¢
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5.5. Update the instrument firmware

IAV Technologies constantly improves its products and provides upgrades of the ISAW firmware for all
instruments. This section describes the procedure for upgrading the ISAW firmware.

Note: ¢ KS Ay aidNHz¥SydQa O2yFAIdzNI GA2Yy A& y2i FFFSOGSR
0KSANI @I tdz2S IyR ySg LI NF¥YSGSNAZ AYGNRRddzOSR A FK
default value (see section 3.1).

Prerequisites:
The ISAWTIoolbox is installeds€e§ 1.6).
The last versions of the instrument firmware are installed (use the Update utility to check).

The instrument is pluggei your computerusing the USB Link accessory.

Open the ISAW Toolb&tashUtility

= |SAW-FLASH V14T (wing4)

File Teols 7

Serial Port COM4 ~ & [_|Debug  Firmware file =

Select 'seral port” and Timware file”, Power down senser, click "Flash Fimware” button and then quickly power up the sensor..

Bootloader Info Cancel Menu ==

Select the Serial Port the USB link is connected on.

Note: LT @2dz R2y QG aS8S (G4KS !'{. Ayl aSNALIFf LRNIZ Ad
applications and restart ISA¥lash.

Select the firmware file: Select the last version of the firmware corresponding to your instrument:

ISAWHailFlowx.xx.bin (where x.xx is the version number)

WARNING: The firmware folder contains all instruments firmware filkkkesure you select the one
dedicated to your instrument!

Shut down the instrument power supply: set the USB Link power switch to OFF.

Press the [Flash Firmware] button. At this stage, |$A&8h will automatically search for a powered
instrument during ten seconds.

Poweron the instrument: Switch the USB link power back to ON. As soon asABaMhas found the
powered instrument, the firmware upload starts automatically.
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ISAW-FLASH W1.47 (winbd)

File Teools 7

Serial Port COM4

Debug

Firmware file C:\Program Files (x86)"/SAW-Toolbox\Fimwares|5AW-HailFlow-3.54

Uploading firmware 21 % (20224./94516 bytes)...

ash Firm Boatloader Info Cancel Menu >

Wait during the firmware upload. This may take a few minutes.

WARNING: Do not disconnect the power supply during firmware upload.

When the firmware upload is successfully completed, a confirmation message is displayed.

The instrument is now ready to use.

Note: The [Bootloader Info] command button retrieves the information of the bootloader installed on

the instrument.
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5.6. Troubleshooting

5.6.1. USB connection problem

Not or no longer recognizing the COM pavhen theUDONGSs pluggedo the computer The port is
not auto-selected noravailablein the pulkdown menu.

Power off the UDONGJnplug theUDONG from the computer and unplug timstrument from
the UDONG

Plug the UDONG alone back to the computdre TX and RX (red and orarigelp®n the UDONG
should blink for a few millisecondhen,whenpoweringd h kthe UDONG, the green led on the
UDONG should switch olfi not, either the UDONG or the USB port is defective.

If youhave a multimeterconnect the instrument (or just thierminal blockalone)to the UDONG

and check on théerminal blockscrews ifyoureallyget®2 6 S 6SSYy dt h2 9w bBMH*+
Gt h2 9w Db 5If ndt,dhis méxhsiihatdhe USB port of your computer is not providing the
standard 12V, 500 mA USB powering.

Doublecheck the wiring of thénstrumentto the terminal block pins (cut cable, untightened
screw, cablés) on the wrong terminal p{g)).

If the LEDsare working properly anthe wiringis correct it may happen that he COMport is
preemptedby anotherapplication for example if anotheltd SBto-serial devicdas beerinstalled
which can caus®@ NA GSNJ O2y Ff A0Gd Ly (GKA& OFasSs GNB G2
Ml y I Jds Nl uninstalland reinstalthe driver. In bothcases unplug and replug the device

after to reenumerate USB and/or reinstall the driver.

As anothersimpletest of the full chain UDONGand instrument) try to connect the instrument to
another computer or smartphone (saatroduction chaptej. If the instrument is recognized, this
means that thassueis most probably on the USB side of your computer.

Tip:  While testing the USB connection, seize the opportunity to upgthddéSAWToolboxsoftware
suite (just open itps well aghe instrumentfirmware (see 8.5). This is not a requirement, but
may help to solvéhe issue.
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5.6.2. Remove false positives

Ly a2Y$S dzasS OFaSazr HIKSa 3 yEgNIHETaAYIVE BSREGEHEDOLS Of
O2y il Ayad KAla o6KSYy y2 KIFIAf KIFIad 200d2NNBRO®

The factory default value of the detection threshold of the instrument (Hail noise threshold = 3 mV)

must then be increased to a higher voltage value, in order to eliminate these "false detections". This is
R2yS 2y (L8 S Sé ¥E 1ISFNIG Kifity:/ 2y FAIdzNF A2y dz

* - |SAW-COMFIG V1.60 (win64)

File Tools 7

Serial pot  COMT () Debug Connect Disconnect Menu
Sensor  HAILFLOW Version  4.00 S/N - HF25B063 Hardware  1.40 Fimware 3.54
£ Home Summary " Outputs __ﬁ 5012 %' Seral | ! Datalogger W) Averaging 0 Expert :':’;E, Factory
WIND LINEARIZATION HAIL LINEARIZATION
wWeC1 XC1 5.100000
we3 XE1 0.333333
WC4
WC5
WC6
WE1
WE2
SYSTEM
Clock frequency 16 MHz ~ Clock type Extemal ~

@ Enable hardware watchdog timer

MISCELLANEOUS

Hail noige threshald (mV) 1 .

Power delay before acquisition (ms) 100
Manufacturing 2025-03-12 Visa 003D0037393839350D473533 Estimated Consumption ~ 17.9 mA
l HApply l Reload Reset

In most cases where false detections occur, they are parasitic shocks between the instrument and the
structure to which it is attached, such as the knocking of a cable in the presence of wind, or, for
example, a bird resting on the instrument.

In general, the higher the possible parasitic events, the higher the detection threshold shall be set. The
higher the detection threshold is set, the better the rejection of the false hail events, but with the
consequence of ignoring the lowest classebaifstone diameter.

Note: This is NOT a change of scale (which would affect the sensitivity and calibration of the instrument)
butsimplyalowf A YAl GKNBaAK2fRXI A®dSd | aasSad G2 1T SNpé¢ 27
GKNBaK2f R (2 aA3dy2NBe GKS O2yOSNYySR S@Syidao

The following table shows the relationship between this voltage settirgx(®), the corresponding
theoretical diameter of the hailstones-@kis), for the five smallest classes (see the complete table in
AppendixE.5.
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1 10 5.0¢D<10.0 5 0.94 10 7.54
2 15 10.0¢ D<15.0 10 7.54 15 25.44
3 20 15.0¢ D<20.0 15 25.44 20 60.31
4 25 20.0¢ D<25.0 20 60.31 25 117.79
5 30 25.0¢ D<30.0 25 117.79 30 203.54

For example, as per the above table, setting thadl noise thresholdo 7.5 mVwould automatically
remove all the parasitic events that could be mistaken for an occurrence of class 1 hailstones.

A recommended field approach consists of first put the instrument in the field with the factory default
setting of 3 mV, to get the maximum extension to the low limit of the scale, and then, after having
analyzed the data, and only if necessary, increasettireshold value in order to eliminate what has

0SSy 20aSNIBSR & ay2rasS¢o

Tip: In SDI12 on adistant location, it may be easier to modify the threshold remotely by using the
SD#12 extended commana@ X S @n the parameterthld - hail

To read the value of thiéhld - hail
> 1XGthld - hail!

To change the value of thild - hail

< OK3

> 1XSthld - hail=7.5!

< OK

LI N} YSGSNI 6 KSNBY ovaxX@easS (KS

LI NI} YSGSNI G2

TOpS akBS®! 1KS

Do not forget toreboot the instrumentafter changing the instrument configuration:

> 1XR!
< OK

5.7. Qualitative field-check of the response of theinstrument

As halil is a rare event, thgroduceddata is most of the time equal to zero, anthy therefore be
confusedwith an instrument failure. It may then bereassuringto checkfrom time to time ifthe
instrument reacts to an impact.

To quantitatively beckthe sensitivity ofthe instrument, and if you can temporarily reconnect the
instrument to a laptop through the UDONG UISBk accessoryyou canreproduce theindicative but
easy testof the getting started sectiorl.7.1 thanks to the woodball that is provided with the

instrument

a{
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6. ORDERING, MAINTENANCE & SUPPORT

Orderingreferences Warranty

The HailFlow HF4 instrument is available with itSheHailFlow HF4 Btrument is a repairable products
fastening arm, and a set of complementaryand benefits of awo-yearwarranty. The instrument,
accessories allows you to select the equipment thahe USB dongle accessory and the mounting
perfectly matches your operating situation accessories are designed and produced with the
highest standards. In case of failure, DO NOT TRY to
open theinstrument Opening is destructive unless it
HailFlowHF4 instrument with mounting kit~ is done at the factory for repair. None of the moving

HFBRA ) _ : \

(AVARMastening arm) or userserviceable parts requires routine

AVARM Fastening arm (included in HFBRA) maintenance. Opening the unit will void the
warranty.

UDONG USB Link accessdrovidedHFBRA) _ _ _
Cable extension, 10 meters, including JUBC In the event of failure, before returning the unit, we

EXT10 junction box. (Note: You can chain several ~'€commend that you: o
items, or ask for a specific cable length.) 1. Check all cables and connectors for continuity, bad

MOBUS Modbus RTUI85 adapter contacts, corrosion, etc. . -
2. Conduct a bench test e.g. using the Scope utility.

ADA20 | 4-20 mA adapter 3. Contact us directly for advice.

TMAST Supporting structuretripod mast
Disposal

Shipping The instrument and mounting accessories are made

Ecofriendly packaging, worldwide shipping within®f détachable and separable plain metals parts
1-5 days a.r.0., URGENT BUSINESS shipping modéstalnless steel andluminum), plastic or elastomer
’ elements, a PUR cable and one electronic PCB circuit.

Safety andcare To recycle the instrument and its entire assembly kit,

The full instrument and fastening elements is a hea§ll Screws must be disassembled, all the unit
and plain device, it must always be fastened Ve@lements listed above must be recognized and
cautiously and all the nuts tightened to avoid anyeparated, and placed in the appropriate recycling
possible looseness. The nuts are all with an integratdtins Or circuits.

anti-unscrewing washer flange so apart froom a

improper assembly they cannot loosen themselves.

Cleaning andhandling c €

There is no specific recommendation for cleaning or
handling the instrument. The only soft material of the
instrument are the cable and the elastomer dampe CI O 2 NB NB (G dzNy | R RINSEEAY
of the mounting kit They only require the standard | 1 + ¢ 9/ 1 bh[ hDLO9{ {Aaw([é X A
state-of-art of protecting cables and connections,anc | { 1 2t N2 RdzOG a4 Hh®A DDV H

visual check of the integrity of the material. I KSYAYy RS& /[ 2dzZt SdrZzar > -
MHGpp ¢! bb! E E
Productrepair {2L¢%IOW[! b5

In the event of a instrumentbreakdown or damage,
IAV Technologies SARL provides all the support a L L
spare parts necessary for a repair, either remotely ¢ 66 6 ®NINBR dzO i
by returning the instrument to the factory, if the

repair requires a recalibration of the instrument.
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Spare parts
c
g HailFlow
S HF4 . HailFlow HF#hstrument 1
= instrument .
k=
REAFR Fastemng arm Fastening arm, front piece 1
front piece
Fastening arm ‘ ; . .
2 REABK back piece .-] Fastening arm, back piece 1
@©
% DAMPN Dampener . Elastic coupler for fastening arm 2
§=
3 BRARF Front bracket A Front bracket for fastening arm 1
2 A o g
BRARB Back bracket S5 Back bracket for fastening arm 1
BRASH Reduction shirr Ay Reduction shim 2
T™O1 Leg with f— - Leg with inclinable foot for supporting structur:
inclinable foot \‘_/ TMAST
. TMO02 Base \q Base for supporting structure TMAST
= TMO3 Mid tube \ Mid tube for supporting structure TMAST
TMO04 Top tube "\ Top tube for supporting structure TMAST
TMO5 Lightning rod Lightning rod for supporting structure TMAST
§ JUBOX Junction box ' Junction box for cable extension EXT10 1
Hex socket head cap screws fully threaded (D
3
3’\1'0?(12% S'\"c':lrgw 25 mm . 912, ISQI762), stainlessteel A2, M10x25 (e.g.,
‘\{\ Bossard BN10 Art. No. 1233505)
\ Hex socket head cap screws fully threaded (D
3 \
I'\3/IN106X1£0 Z(I:lrgw 40mm 912, ISQI762), stainlessteelA2, M10x40 (e.g., 2
Bossard BM10 Art. No. 1032860)
© 1 Hex socket head cap screws patrtially threade:
3 1
g ||\3/|N106x1710 Z:lrgw 70 mm \ (DIN 912, ISO 4762), stainlesselA2, M10x70 | 2
IS (e.g., Bossard B6lL1 Art. No. 1113356)
@ Flat washers without chamfer, for bolts with
BN 13289 M10 washer 4 ‘Q; heavy duty type spring pins (DW849), A2, 10
M10x25x4 mm thick => M10/10.5/25/4 (e.g., Bossard BN 1328&. No.
3062099)
. Hex flange nuts (DIN 6923; EN 1661), stainles
BN 33010 M10 securing
M10 nut @ steel A2, M10 (e.gBossardBN14476 Art. No. | 7

1329359)

11
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Short name

Full description

Quantity

TERM

BLOCK PLU Terminal block 8 Position Terminal Block Plug, Male Pins 0.2 112

8POS STR plug (5.08mm) 180° Free Hanging

5.08MM

BALL Calibrated Calibrated wooden ballboxwood- 2.5 cm 1
wooden ball

6 4
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Appendix A: TECHNICAL DATA

Specifications

Measuring surface

Precipitation detected

Solid only (hail).

by theinstrument the instrument).
Counting of the number dfailstonesmpacts up to 25 impacts per second.

For a given controlled elastic momentum impact (such as spheres of equal diameter,
density, Young modulus, falling speed and incidence arpkeresponse of thénstrument

Measurement accuracy

200 mm outer diameter disc

15 classes, from 0.5 cm (minimal detectable diametef) 15 cm (possible saturation of

varies typically by 10%, depending on the spatial position of the impact on the disc an

on theinstrument(®° 10% variability between twmstruments).

Particle velocity Not measured.

Voltage
outputs

Hail scaling

Material

Installation

Weight

Dimensions
(H2 WR D)

Voltage

Current

Continuousanalogvoltage or pulsenalogvoltage, user selectable +0 to +2.5V or +0 to +5V are
available. Pulse threshold, integrator timeout and duration are also user selectable. The contir
analogvoltage persists on the outputs so that output voltages can be read at any time.

Sensitivity @voltage range +2.5V: [100 mV/(hits/s)] i.e. +2.5V corresponds to 25 hits/s

Sensitivity @voltage range +5V: [200 mV/(hits/s)] i.e. +5V corresponds to 25 hits/s

Stainless steel, plastic and anodized
aluminum(breakdown voltage >

40+t K > YU

Universal mounting kit provided
(ordering reference: HFBRA)

3.2 kg without mounting kit

5.4 kg with mounting kit

260 mm?3 450 mm3 200 mm

with mounting kit

6V1to30VDC(9.6Vand16V DCin (
of powering through the SEI2
terminals)

<1 mA in standy mode and 20 mA
max in acquisition mode.

For a typical nominal dutgycle of 10%:
2.1 mA (20mA for dutycycle of 100%).

Analog

SDi12

Serial 3V3 TTL

Modbus RTU
(RS485)

Temperature
range
Relative
humidity

Protection

Standards

Pulse and continuous (and
persistent) voltages,.5V or 65V
Yes, 1.3 certified (fully complies wit
the NR Systems SD2 Verifier)

Yes

Yes, with the Modbus adapter
accessory

-40°C to +80°C.
Can even operate over this range.

0 to 100%

IP67, survive to 1 m temporary
immersion in salt water

EN 61326L: 2013, CE compliant
2014/30/EU, CE compliant
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Materials

¢KS aSyaRy@AnAKSYR RAIFIYSGSNI YSGIfEAO FyR LX I &as0O Aal
iKS SY0OSRRSR SftSOUNRYyAOa 2F (KS RSOA OSIRdA] ‘
A0 Ayad & FLadgSy Ay r NS ANRYHEN R ASNS®D f

Stainless steel, 1.4404 2B [SS316L)
certified grade, polished)

Stainless steel, 1.4404 2B
[$$316L) certified grade,
polished)

Stainless steel, A4 grade

Stainless steel, A4 grade)

Plain aluminiun
Hard Coated
Ematal ancdized

Nickel-brass

cable gland

TPU High resistance rubber

Fastening arm and brackets :
- All plain metal parts in Stainless steel, 1.4404 2B (S$316L) certified grade
- All nuts, washers, screws, welded gudjeons in A4 grade
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Dimensions

255
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TMAST

340

800
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Appendix B: SERIAL COMMUNICATION

ISAW provides a serial communication with the instrument with any serial terminal utility like Putty, TeraTerm,
HyperTerminal, or other.

B.1. Connect in terminal or console mode

First you need to connect the instrument to a computer with the USB dongle accessory (or using a FTDI 3.3V
serial USB converter/adapter).

WARNING: Do not connect the instrument directly to a ndiTL serial port like standard RS232 (DB9 connector).
You must use 8.3V serial adapteiotherwise, you may cause permanent damage to the
instrument!

Connect your Terminal software

Open your favorite serial terminal on the serial party.: COM2Bat 115200 bauds, 8 bits, 1 stop, no parity.
Input terminator is <CR>, Output terminator is <CRLF>.

Example: You can use the lightweight and nontrusive "putty.exe" freeware available at
http://www.putty.org:

& PuTTY Configuration

Category:
&- S_ession Basic options for your PuTTY session
&1 Ten Lloglging Specify the destination you want to connect to
=]~ Terminal o
. Keyboard Serial line Speed
Comz3 115200
Bell
- Features Connegtion type:
- Window .
[ Jier () Other:  Telnet ~
- Appearance
- Behaviour Load. save or delete a stored session
-~ Translation Saved Sessions
[#- Selection
- Colours
[=)- Connection Default Settings Load
. Data
me Sa!e
-55H
¥ ) Delete
- Serial
- Telnet
- Rlogin
- SUPDUP Close window on exit:
() Aways (O Mever € Only on clean exit
ot D
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Type "help" and press [Enter] to display all available commands:

£ COM23 - PuTTY

Execute ISAW command

Once connected, you can enter any one of the following commands.

B.2. Console commands

All command results share the same format:

OK : Successful command.

OK=<value> : Successful command with return value.

ER=<message> : Command error with error message.

help Displays the list of all available commands.

reboot After changing thénstrumentconfiguration,you need to reboot thenstrument
by using the "reboot" command.

reset confirm Recovers the default factory configuration and reboots itherument All
parameters are reinitialized, except the following ones (internal factory
parameters):
senstype hw-version fw-build calib-halil
sensversion hw-date cfgident sysuptime
sensdate hw-sn cfgversion sysstatus
senssn fw-version calib-date miscdbg

config Displays thenstrumentcurrent configuration (list of all parameters and
corresponding values).

admin <password> Activates the admin rights and allows changing special parameters. This

command is reserved for factory parameters initialization and requires a
password.
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debug <module> <on|off>

get <parameter>

set <parameter> <value>

datalogger <command>

datalogger <field>
<on|off>

scopemode

Activates / deactivates the debug mode for a given module. Debug messag

are available on the serial console.

Note: Itis not recommended to activate the debug mode in production as it
may result in ADC overrun.

<module> can be:

all Enable/disable all debug messages (very verbose).
console Enable/disable console debug messages.
acq Enable/disable acquisition buffer output.
measure  Enable/disable measurement calculation debug messages.
power Enable/disable power status.
board Enable/disable board debug messages.
sdil2 Enable/disable SElI2 debug messages.
Example: debug sdil2 on
OK

Allows getting a parameter value from the configuration.
Example: get sens - date
OK=2025- 02- 05
Allows changing a parameter value of the configuration.
The list of all parameters and corresponding valsegivenin 8 3.2,
Note: Remember you need to reboot thestrumentafter changing the

instrumentconfiguration.
Example: set sdil2 - addr 7
OK

Control the datalogger:
<command>can be:
download Download the data.

clear Delete all logged data.

Activates/deactivates the logging of a valusfield> can be:

hail_min Minimum hailstone count (hit/s)

hail_avg Average hailstone count (hit/s)

hail_max Maximum hailstone count (hit/s)

hail_std Standard hailstone count deviation (hit/s)

hail_cum Cumulative hailstone count (hit )

hailstone_hit Number of hailstones (hit)

hailstone_size Percentage of hailstones within the class (%)

Note: The datalogger must be cleared after changing the configuration fielc
(see p53).

Example: datalogger hail _min off

Reboots the instrument in scope mode.

This command is used llye Scope Utility. It toggles the "misc_scopeqry" flag

and reboots theénstrument, which then restarts with the streams activated vie

the serial port.

Note: Streams are transmitted in binarlf you execute this command in a tex
console, it may display strange characters or behave oddly.
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B.3. Error messages

Parameter is rea@nly
Need admin permission

Busy

Invalid unsigned integer
value/argument

Invalid integer value/argument

Invalid float value/argument

Invalid value/argument size
Invalid value/argument

Invalid dependent value/argument
Value/argument out of range
Invalid internal function

Invalid internal parameter type
Invalid internal limit type
Unknown command

Unknown parameter
Forbidden

Invalid password

You cannot change this parameter.

You need to use the "admin" command before executing the present
command.

Command currently executed. Retry later.

Value or argument is not a valid integer (only digits and <+> (plus) charact
are allowed).

Value or argument is not a valid integer (only digits, <+> (plus) anfinus)
character are allowed).

Value or argument is not a float (only digits, <+> (plus) (minus) and
<.>(dot) characters are allowed).

Value or argument size is too long or empty.

Value or argument is not valid.

Value or argument is not valid and depends on another parameter.
Value or argument is out of range.

Internal error.

Internal error.

Internal error.

Command is unknown.

Parameter is unknown.

Operation is forbidden with these parameters.

Password is not valid.
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HailFlow HF4

B.4. Serial measurement frame

Get a measurement result in a CSV formatted parameter after eachtiavam the serial port (TXaink wire).

The serial result is computed and reset every [Measurement duration] interval.

HAIL

HAl;l<xcounter>; <unit>; <min>; <avg>; <max>; <std>; <un
<counter>sa I FNJ}IYS O%dzyuSNJ AYONBYSYGdSR G SIO
<unit > Aada (GKS dzyAld 2F GKS T2t 26Ay3 gt dzSa A
<mi n> Ad GKS YAYAYdzy 2F (GKS KFIAfadgzy$S O2dzi
<avg> Ad GKS @SN} 3IS 2F GKS KIFIAftaldzyS Oz2dzi
<max > Ad (GKS YFEAYdzY 2F (GKS KIAtadzy$S O2dzy/i
<std> Aa (GKS adlryRFENR RS@OAlLa2y 2F (GKS KIFAf A
<unit > Ad GKS dzyAld 2F GKS F2tt26Ay3 Gt dsS Ay
<sum> Ada GKS Odzvdz I @S KIFAfadz2yS O2dzyd wKAI

Example: HAIL;9388;hit/s;11.00;11.00;11.00;0.00;hit;20283.00

HAILSTONE

HAI LSTONE; <counter>; <unit>; <hit_count>; <unit>; <

<di strib>; <class>; <distrib>; <class>;<distrib>;28&
<counter>a I FTNIYS O2dzyiSNJI AYONBYSYyiSR G SIO
<unit > Ad GKS dzyAld 2F GKS F2tt2¢6Ay3 O fdzSa A
<hit_counfh& (GKS KHzvD ZokAZBa

<unit>; <uhNB>0KS dzyata 2F (GKS F2ff26Ay3 LI ANER
<cl ass> Ad (KS UESR KIYMif & A2yWBY SNBSS Ofil #4 SA Y
<distrib>Aa GKS LISNOSyarasS 2F KIFIAfaltz2ySa o6AGKA

Example: HAILSTONE;9322;hit;7;mm;%:;10;0;15;0;20;0;25;0;30;0;35;14,40;14;
45:29:50;29;55:14:60;0;65;0;70;0;75;0;99;0
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Appendix C: SDI-127 SERIAL DIGITAL INTERFACE

The ISAW firmware supports Serial Digital Interface-{8pistandard V1.3 (the SD2 V1.3 standard
specification can be found attp://www.sdi-12.0rg).

SDi12 stands for "serial data interface at 1200 baud" [Soumeew.sdil2.ord. It is recommended for
applications of the ISA\Wistruments that you intend to interface with battery powered data recorders with
minimal current drain and/or longlistance cabling (typically up to 15f).

It is possible to connect more than one ISAAtrument (as well as other Sistruments) to a single data
recorder thanks to the fact that SIP is a multdrop interface that can communicate with multiple and multi
parameter instrumens. The SB12 bus supports having ten or more connectgdtrumenti ® & a dzf G A
LI NF YSGSNE Y S insframeriitriay feturh moiiekhArddneSmeasurement.

This seriatligital interface is thus a logical choice for interfacing your |S#8tvumentwith a distant data
recorder.
This has advantages fimstruments and data recorders:

Unique and complex setfalibration algorithms are executed in the microprocessased ISAW
instrument

Theinstruments can be interchanged without reprogramming the data recorder with calibration or other
information.

Power is supplied tostruments through the interface.

The use of a standard serial interface eliminates significant complexity in the design of data recorders.
SDi12 data recorders interface with a varietyinftruments.

SDil12instruments interface with a variety of data recorders.

Personnel trained for SRR will have skills to work with a variety of 92l data recorders and SD2
instruments.


http://www.sdi-12.org/
http://www.sdi-12.org/
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C.1. SDI-12 standard commands

Acknowledge Active
Instrumentldentification
Change Address
Address query

Start Measurement

Start Measurement and request
CRC
Send Data

Additional Measurements

Additional Measurements and
request CRC
Start Verification

Start Concurrent Measurement

Start Concurrent Measurement
and request CRC

Additional Concurrent
Measurements

Additional Concurrent
Measurements and request CRC
Continuous Measurements

al

al!
aAb!

?!
aM!

aMCl!

F5nH X |

aM1l! e a

aMC1! € a

av!

aC!

aCC!

acCl! é a

aCcC1l! é a

aRO0O! é a
aRCO! é a

13IAV - TECHAILFLO354
No need to reboonstrument
a

Always reset measure
a0005

Always reset measure
a0005
aDO!
aD1!
aD2!

Min. hailstone count (hit/s)

Avg hailstone count (hit/s)

Max. hailstone count (hit/s)
aD3! | Std hailstone count (hit/s)

aD4! | Cumulative hailstone count (hit)

No additional measurement
a0000

No additional measurement
a0000

No verification

a0000

Always reset measure
a0005

Always reset measure
a0005

No additional measurement
a00000

No additional measurement
a00000
aRO0!
aR1!
aR2!
aR3!
aR4!

Min. hailstone count (hit/s)

Avg hailstone count (hit/s)

Max. hailstone count (hit/s)

Std hailstone count (hit/s)
Cumulative hailstone count (hit)

Notes: Wildcard character "?" is supported.

Start Measurement (aM!) and Send Data (aD0!...aD9!) always send measurement since last request. So in
this mode, measurement is reinitialized after each request.

Continuous Measurement (aR0!...aR9!) sends the current measurement. So in this mode, measurement is
reinitialized after M duration.

The interval used for the calculation of the min, max and average statistical values starts either with each
SDi12 command, or after the awgy parameter's duration, depending on which of these two conditions

occurs first.

The behavior of the SDI depends on the sdiidtle setting.




HailFlow HF4 Product Notice v.5.03

C.2. SDI-12 extended commands

ISAW firmware can handle an extended-$®Dlcommand that allowimstrument configuration from SB12
bus.

All SDi12 extended commands derivate from console commands.

All SDi12 extended commands, in compliance with-3Dktandard V1.3, have a generic format like:
axXxcoooe!

a . Instrument address

c : Extended command identifier
0 0 0 é Optional argument

! : Command terminator

For each SEI2 extended command, thiestrumentanswers with a response formatted in the same way:

a OK Y /2YYlFYyR a4dz00Saa

aOK: vvvvé<CRY<LFVLYFIYR adz00Saa ¢AGK @ f dzS

aER: mmmmé <CRY </LFYYlF YR SNNEBNI 6A0K SNNBNJ YSaal 3§
a YLy a i NHABNEA &

VVVVE Y =+ f dzS

mmmmé Y 9NNENaAFSap IS o

<CR><LF> Y wSaLRyaS GSN¥YAYIl G2NJ

Notes: Writing to eeprom to store a new parameter can take some time, which is why the "axXS!" command is
delayed.

When the "aXS!" command is received, thetrumentchecks if the parameter and the value are correct

and then sends the "aOK" response before the value is written on eeprom. Sending another "aXS!" while
the instrumentis currently writing a previous parameter value may result in a "Busy" error. Waiting at

least 20 ms between two "aXS!" commands is recommended.

¢2 0SS FaadaNBR 2F GKS AydiSaNadGe 2F GKS LI NI YSGESND
after each "aXS!" command.

Remember that you need to reboot thestrumentafter changingnstrumentconfiguration.
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reboot (aXR!) After changing thénstrumentconfiguration, axR! aOK<CR><LF>
; i i aER=mmmmé <CR><LF>
you need to reboot thenstrumentby using this a - Instrumentaddress
command. ! : Command terminator a :Instrumentaddress

mmmmé : Error message (see 13)
<CR><LF> : Response terminator

NEXSH 61 Use this command if you want to recover the aXZccccccc! aOK<CR><LF>
' [ aER=mMmmMmMé <CR><LF>
Qeftault facttc')Ar?I/ conf|gu:at|on and .re'?olc.)t tze a - Instrumentaddress
m);s ruTiE:t] m Ipfar?n:e ersr anr]e trerlnl 1alized, cccecee  : Reset confirmation "confirm” a - Instrumentaddress
exceptinternal factory parameters. ! : Command terminator mmmmé : Error message (see 13)
<CR><LF> : Response terminator
FRYAY 6F This command activates the admin rights and axXAwwwwwwww! aOK<CR><LF>
i i aER=mmmMmé <CR><LF>
a'k']‘?‘”s Chang'gg special pj;amiter.sz iivation 2 : Instrumentaddress
Tf f|s command is reserved for the initialization wwwwwwwwAdmin password a - Instrumentaddress
offactory parameters. ! : Command terminator mmmmé : Error message (see 13)
<CR><LF> : Response terminator
386 61 . px Thegetcommand allows getting a parameter a XGppppppé! aOK=vvvve<CR><LF>
i i aER=mmmMmé <CR><LF>
value from configuration. a - Instrumentaddress
p p p p p pRarameter name (se®3.1) a - Instrumentaddress
: Command terminator v vvyveé :Parameter valuesge §3.1)
<CR><LF> : Response terminator
2806 ol - { X This command allows changing parameter a XSppppé=vvvyve! aOK<CR><LF>
' i ' aER=mmmmé <CR><LF>
values of the configuration. a - Instrumentaddress
ppppp pRarameter namesge §3.1) a : Instrumentaddress
vV vV v v é :Parameter value (se®3.1) mmmmeé : Error message (see 13)
! : Command terminator <CR><LF> :Response terminator
. This command allows gettirdisdrometry axD! aOK=vvvvé<CR><LF>
disdrometer (aXD!) results AER=mmmmé <CR><LFE>
a : Instrumentaddress
! : Command terminator a : Instrumentaddress

v v v Vv é :Disdrometry value
mmmmé : Error message (see 13)
<CR><LF> : Response terminator
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Note: Due to the limited size of an SDI12 frame, the class sizes do not appear in the response of the
aXD! command (unlike for the serial command). Only the total number of hailstidokswed
by the distribution of 15 counters is mentioned as follows:

aOK=<hit _count>; <distrib>;<distrib>;<distrib>; ¢
<hit_count> is the number of hailstones [hit]
<distrib> is the percentage dfailstoneswithin the class [%]

C.3. SDI-12 Synchronous vs Asynchronous mode
Reminder about thanstrument configuration:

[A] Acquisition duration
[C] Cycle duration
[M] Measurement refresh interval

Typical values: [A]=6s,[C] =60 s, [M] =600 s

Theinstrumentacquires data for 6 seconds, then sleeps for 54 seconds, then wakes up for 6 seconds,
etc. Theduty cycleis 10% (= 6 / 60 seconds).

After 600 seconds, the measurement (min, max, avg, std, cum, etc.) is refreshed; the statistics are
therefore calculated over 10 acquisitions of 6 seconds.

Note: Turning off the power of thenstrumentresets all measurements: cumulative values and counters
are reset to zero.

Dataloggerg SD#12 Interrogation:

SDi12 commands always wake up tmstrumentimmediately and generate a response according to
SDi12 specification v.1.4, within 15 milliseconds.

Theinstrumentcan be interrogated in two wayasynchronousnode orsynchronousmode.

Asynchronous mode: "aM!/aDx!"

¢KS REGHINEENINSFSE REGE Fd F Odad2YAl SRE LI
RAGSNBY (G TFTNRY: i KISYIQy@NRIZKSsA K 65! ¢! [ hDD9

| 2YYl YRY

FaH{KRNE&I NIAISHdINE YSy i &
O2YYlIyRI FyR NBaSia YS!
 5EMk wSONARSGSa 1 ad YSIF&adiNBYSyida 6SAy3a aG2NBR ¢
b2iSay

Ly (KAAAYARSEHYMKBSGESN vad Aa o
LY GKAAAYARSVAISHENBYSyYyGa FNB dzLJRIFGSR F DSNJ S| OK |
5FdFf233SNI NBGNRSOS NIXridS aos r
T OGRS (RHEBEENGNSGSE RIGF SOSN

@80tS / o6h+x9w{!at[LbDO®

olm



HailFlow HF4 Product Notice v.503

z

LT (KRS GRHEREENGNS @Sa RIGF SOSNE cn aS02yRaz Al NBO
frad cn aSO2yRazI AdSodr 2yS 0edftS FyR 2yS | Oljdzaai
I NBE ARSyaOlf o®

LT (KRS (RHEREENNS FS 3 mul- 2y0S | RIe&xX Al NBOSAGSa
ycnwcanimnOoe Of Sad it GKS adGloadallf @FfdzSa O0YAYyI Y
0§KS OdzydzZ  e@S NBadzZ 4 Aa )\)/GS N} SR 20SNJ GKS flad

Synchronous mode: "aRx!"

The datadataloggershould be programmed to send a "retrieve" command every [M] interval to
acquire alinstrumentdata.

Measurements (min, max, avg, std, cum, etarg¢ automatically updated after [M] interval.

Command:

aRx! /I Retrieves the last measurements available (min, max, avg,
cum, etc.)

Datalogger retrieve rate scenario (e.g., [M] = 600):

If the data datalogger retrieves data more frequently than every [M] seconds, for example every
60 seconds, the instrument will respond with 10 successive identical values (OVERSAMPLING).

If the data datalogger retrieves data less frequently than every [M] seconds, for example every
6000seconds, it will only receive 1 value in 10 (UNDERSAMPLING).

Notes:

If the data datalogger command frequency is set to [M], the measurement retrieved in
asynchronous mode "aM!/aDx!" will correspond to the measurement retrieved in synchronous
mode "aRx!".

The asynchronous mode is generally preferred when the user wants to update the sampling
interval according to the previous measurement. For example, if the last average instrument
intensity exceeds a certain threshold, the command frequency is increased.
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Appendix D: MODBUS RTU 48571 INSTRUCTIONS FOR USE

D.1. Introduction to using Modbus

Modbusis one of the most widely adopted industrial communication protocols for interfacing field
instruments with supervisory control and data acquisiti@CADAsystems. Designed for simplicity,
robustness, and interoperability, it provides a standardized method for exchangingimeal
measurements, status information, and configuration data betwégstruments, controllers, and
central monitoring platforms. When integrated int@CADAiInfrastructures, Modbus ensures
deterministic polling, structured réster mapping, and straightforward compatibility wi.Cs, RTUs,
and industrial data loggers

In its Modbus RTUimplementation ¢ operating over RS485 twistedpair cabling ¢ the protocol
supports longdistance, multidrop networks of up to 247 addressable devices, making it well suited
for distributed environmental and industrial monitoring architectures.

Modbus RTU is also widely usedinlding Management Systems (BM3helSAWModbus adapter
therefore enables direct integration @l ISAW instrumentsto auxiliary such aslVAC controllers,
facility automation units, and centralized building monitoring infrastructures. This all®A&V
instruments dataand risk indicatorgo be natively incorporated into building protection strategies,
automated procedures, and alert systems.

D.2. The ISAW Modbus adapter

Because of its low overhead, minimal hardware requirements,
and universal support irSCADA software suiteshe ISAW
Modbus adapteris often a preferred interfacéor transmitting
instrument data into supervisory dashboards, alarm systems,
and automated decision sequences. It provides access to
measurement frames, configuration registers, and diagnostic
functions through standardized Modbus function codes,
ensuring consistent and reliable daacquisition

The ISAW Modbus adapteris housed in a castluminium

enclosure, offering excellent mechanical robustness, strc
electromagnetic shielding, and high resistance to outdc
exposure and sealing constraints. Its internal electronics

designed and assembled to demanding indaststandards, with
reinforced isolation, comprehensive electrical protections, a
high-quality components that ensure lorigrm reliability in harsh
and missiorcritical field deployments.
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Protocol

Physical Layer
Galvanic isolation
Unit load

Startup time
Power supply

Implemented function codes

Configurable Baud rate
Configurable Parity
Configurable Stop Bit
Configurable Address

Address

Baudrate

Parity

Stop bits
Response timeout

Material
Protection
Dimensions @W? H)

Operating temperature

Manufacturer references

MODBUS RTU (V1.1b3)

EIA/TIA485 (RS485)-@ire and 4wire
Power 3kV RMS, Bus 5kV RMS
1/8-unit load, up to 256 nodes on the bus

1s

9 to 36 VDC (Typ. 100A, Max. 500nA)
0x04 Read Input Registers

0x03 Read Holding Registers

0x06  Write Single Register

0x10 Write Multiple Registers

0x64 Passthrough
0x08 Diagnostic
0x17 Report Server ID

9600, 19200, 38400, 57600, 115200, 128000, 256000

No, Odd, Even
lor2
1to 247

247

19200 bauds
Even

1 bit

1000 ms

Aluminum box

Nickelplated brass cable glands

IP 68 (up to 10 bar)
IP 69 for the cable glands

160 mm3 100 mm3 60 mm

Box thickness: 2.5 mm

-40°C / +85°C (most sensitive electronic component)

Box: Bud Industries, product number R866-AB
Cable glands: AGRO, product number 1160.12.065
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D.3. Description

/ hbb9l

W at leel m[ 95 Lb{ ¢w!
— . D S

BUTTONS
REBOOT wSaidl Nlia G(KS az2Rodza FRIFLIWGSNI gAGK GKS | 2
Note: Switching the power OFF/ON also restarts the Modbus adapter.
CONFIG  Holding the CONFIG button pressed while starting (or restarting) the Modbus adapter s
(or restarts) the adapter with the default communication parameters (cf. previous page)
Note: This operation does not change the parameters stored in the Holding register.
LEDS
COM Flashing during a Modbus communication.
ERR Flashing when a Modbus communication error occurs. Steady when a critical error occt
requiring a restart.
CFG Flashing when the instrument is in CONFIG mode (started with the CONFIG button pre:
PWR Steady when input power OK.
SENS Steady when output 1¥ instrument power OK.
CONNECTORS
1 PWR 12V White | Power output 12VDC 1 PWR  Black Power ground
¢ 300 mA
2 PWR GND | Black Power ground 2 PWR+ Red  Powerinput
3 TX Pink Serial input 3V3 dXoc+t5/ o
4 RX Grey Serial output 3V3
5 O0OUuUT1 Green | Not connected
6 OUT2 Yellow = Not connected
7  SDi12 Blue Not connected
8  Signal GND Brown | Not connected
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1  TXDL/TX+/B Yellow Output terminal 1, Vb voltage (Vb > Va for binary 1)
2 | TXDO/THA Brown Output terminal 0, Va voltage (Va > Vb for binary 0)
3  RXDORX ! Q White Ly Ldzi GSNX¥YAYLFE nz 21 Q @2fdl 3
4 w- 5MKW- Blue Ly Ldzi GSNX¥YAYyLFE mZ 20Q @2f il 3
5 | COMMON Grey Signal ground
6 COMMON Grey Signal ground
1  TXD1/TX+/B | Yellow Transceiver terminal 1, Vb voltage (Vb > Va for binary 1)
2 | TXDO/THA Brown Transceiver terminal 0, Va voltage (Va > Vb for binary 0)
3 RXDO/RX ! Q White Not connected
4 w- 5mMkKw- Blue Not connected
5  COMMON Grey Signal ground
6 COMMON Grey Signal ground
Note: TXDORXDO and TXERXD1 are connected.
¢CKS LRfFINRGE 2F (GKS a! ¢ FYR . ¢ gANBa OFly o6S |
w{inypkw{nHH O2YJBSNIHSKINMES 2INREOINEN(I& TFSOIGBRI d2 (K-

82 dzNJ 02y D¢

LT @82dz R2y Qi FAYR GKAA AYF2NXIGA2Y AY
if you get no communication, just invert the wiring.
JUMPERS

Notes:

N PN 2-WIRE MOD#default] 1. If the ISAW Modbus adapter node is the last one
(TXDERXDO et TXBRXD1 are iKS 0dzas GKS 2dzYLISNI w
connected) bMHA mhbo®

e ofleo 2. In 4 wire mode only, if the ISAW Modbus adap

e ofe 4-WIRE MODE node is the last one of the bus, the jumper TX m

besetto"100mb 2 NJ bMHA mbd

ol ols NO TERMdefault] o ole NO TERMdefault]

No termination resistor on TX No termination resistor on RX

e olo . o ol o .
pair pair
120m 120m

- -

Standard 1200 G SNIX A Y Standard 1200 G SN A Y
resistor wired on TX pair resistor wired on RX pair
o o]o 100m - - [0 oo  100m
o 100m USNXNAYLFOAZ2 o 100m USNXAYLIUAZ2

wired on T)Xpair

wired on RXpair
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D.4. Modbus function / Register definition

D.4.1. INPUT Regqisters

The Input registers contain measurements. The content of these registers is updated each time the
instrument sends new measurements to the Modbus adapter.

Modbus function: READ INPUT REGISTER  (0x04)

0x0000 UINT32 4 0 Counter | Hail measurement frame count

0x0002 STRING: 8 2 Unit Hail measurement unit: "hit/h"

0x0006  FLOAT 4 6 Min Hail measurement minimum

0x0008  FLOAT 4 8 Avg Hail measurement average

Ox000A FLOAT 4 10 Max Hail measurement maximum

0x000C FLOAT 4 12 Std Hail measurement standleviation
OXO00E STRING: 8 14 Unit Cum.h Af YSI &dz2NBYSyd dzyAdy
0x0012 FLOAT 4 18 Sum Cumulative il measurement

0x0020  UINT32 4 32 Counter | Hailstone measurement frame count
0x0022 STRING! 8 34 Unit Hailstone count unit: "hit"

0x0026 UINT32 4 38 Hit count Hailstone count

0x0028 STRING:! 8 40 Unit Hailstone distribution unité%6'

0x002C UINT16 2 44 Classe 1 Hailstone distribution of the class 1
0x002D UINT16 2 45 Classe 2 Hailstone distribution of the class 2
Ox002E UINT16 2 46 Classe 3 Hailstone distribution of the class 3
O0x002F UINT16 2 a7 Classe 4 Hailstone distribution of the class 4
0x0030 UINT16 2 48 Classe 5 Hailstone distribution of the class 5
0x0031 UINT16 2 49 Classe 6 Hailstone distribution of the class 6
0x0032 UINT16 2 50 Classe 7 Hailstone distribution of the class 7
0x0033 UINT16 2 51 Classe 8 Hailstone distribution of the class 8
0x0034  UINT16 2 52 Classe 9 Hailstone distribution of the class 9
0x0035 | UINT16 2 53 Classe 10 Hailstone distribution of the class 10
0x0036 ' UINT16 2 54 Classe 11 Hailstone distribution of the class 11
0x0037 | UINT16 2 55 Classe 12 Hailstone distribution of the class 12
0x0038  UINT16 2 56 Classe 13 Hailstone distribution of the class 13
0x0039 | UINT16 2 57 Classe 14 Hailstone distribution of the class 14
Ox003A | UINT16 2 58 Classe 15 Hailstone distribution of the class 15
0x0057 UINT16 2 87 UINT16 Tes Fixed Value: 54321 (0xD431)

0x0058 UINT32 4 88  UNIT32 Tes Fixed value: 1234567890 (0x499602D2)
0x005A FLOAT 4 90 | FLOAT Tes Fixed value: 3,14159265 (0x40490FDB)
0x005C UINT16 2 92 VERmaj Major version of Modbus adapter firmware (since V1*t9
0x005D UINT16 2 93 VERmIn Minor version of Modbus adapter firmware (since V1*t9

*  Note: String are zerpadded.
**  |If not present, Modbus adapter firmware is V1.18
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D.4.2. HOLDING Registers

Holding resisters are mainly used to configure the Modbus adapter communication.

Note: Restart the Modbus adapter after changing the configuration.

Modbus functions: READ HOLDING REGISTER®x03)
WRITE SINGLE REGISTER (0x06)
WRITE MULTIPLE REGISTEHRSL0)

0x0000 = UINT32

0x0002 = UINT16
0x0003 UINT16
0x0004 UINT16
0x0005 UINT16
Total bytes:

Nb. REG:

=
@I\)I\)I\)I\)I\)J>

9600, 19200 [default], 38400, 57600,

0 Serial speed 115200, 128000, 256000

2 Parity 0: No parity, 1: Even [default], 2: Odd
3 Stop Bit 1 [default] or 2 (if no parity)

4 Device address 1 to 247 [default]

5 Response timeout (ms] Default: 1000

D.4.3. DATA TYPE Format

UINT16 (Big Endian)

| HighByte | LowByte |

UINT32 (Big Endian) |

High Byte | \ | LowByte

FLOAT (IEEHB4) \

SEEEEEEE | EMMMMMMM | MMMMMMMM | MMMMMMMM

(S: Sign, E: Exponent, M: Mantissa)

RAW | Char1 | Char 2 \ Char 3 \ X \
EXAMPLES: Decimal Hexadecimal Register N Register N+1
UINT16 (Big Endian) 54321 0xD431 | 0xD431 |

UINT32 (Big Endian) 1234567890  0x499602D2 | 0x02D2 | 0x4996 |
FLOAT (IEEEE4) 3.14159265  Ox40490FDB | OxOFDB | 0x4049 |

RAW

"hit" 0x68697400 | 0x6869 |  0x7400

|
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D.5. Modbus function PASS-THROUGH (0x64)

This userdefined Modbus function, available for Modbus firmware version V1.19 and higher, allows

to send an ISAW command through the Modbus @&ependix Bor more information about the ISAW
O2y&a2tS O02YYlIyRavd C2NJ SEFYLX S35 dza$S G(KA& TFdzyOlAcz
0KS AyailuNdzySyiQa O2yFAIdzNI GA2y ®

Note: The use of this function is limited by the request and answer lengths.

Request: | Address | Function | ISAW console command | CRC |
- Modbus PDU g
Address 1 Device address (target)
Function 1 0x64
ISAW Command N ISAW command as ASCII string
CRC 2 CRC16
Response:| Address | Function | ISAW command result | CRC |
b Modbus PDU "
Address 1 Device address (same as request)
Function 1 0x64
Result N ISAW command result as ASCII string
CRC 2 CRC16

Note: The response timeout of this command must be > 2 seconds to allow instrumentupake




HailFlow HF4 Product Notice v.503

D.6. Modbus frame examples

Raw examples of Modbus communication.

READ HOLDING REGISTER (all registers)

TX > 0xF7 0x03 0x00 0x00 0x00 0x06 0xD1 Ox5E
RX > OxF7 0x03 0xOC 0x4B 0x00 0x00 0x00 0x00 0x01 0x00 0x01 0x00 OxF7 0x03 OXE8 0x9D
RX > Ox9E

READ INPUT REGISTERS (All registers)

TX > 0xF7 0x04 0x00 0x00 0x00 Ox5E 0x65 0x64

RX > OxF7 0x04 0xBC 0x00 0x01 0x00 0x00 0x68 0x69 0x74 0x2F 0x73 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x68
RX > 0x69 0x74 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x01 0x00 0x00 0x68 0x69 0x74 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x25 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00
RX > 0x00 0xD4 0x31 0x02 0xD2 0x49 0x96 0xOF 0xDB 0x40 0x49 0x00 0x01 0x00 0x13 0x14
RX > 0xC6

READ INPUT REGISTERS (read adapter version only)

Available on firmware version V1.19 or higher. If you receive a Modbus exception, firmware version is
V1.18.

TX > OxF7 0x04 0x00 0x5C 0x00 0x02 OxA5 Ox4F

RX > OxF7 0x04 0x04 0x00 0x01 0x00 0x13 0x7D 0x86

PASSTHROUGH (get &g

TX > OxF7 0x64 0x67 0x65 0x74 0x20 0x61 0x76 0x67 0x2D 0x61 OXEC 0x5D
RX > OxF7 0x64 0x4F 0x4B 0x3D 0x31 0xD3 0x12

PASSTHROUGH (get ayg

TX > OxXF7 0x64 0x67 0x65 0x74 0x20 0x61 0x76 0x67 0x2D 0x63 0x6D 0x9C
RX > OxF7 0x64 0x4F 0x4B 0x3D 0x32 0x93 0x13

PASSTHROUGH (get am}

TX > OXF7 0x64 0x67 0x65 0x74 0x20 0x61 0x76 0x67 0x2D 0x6D OXEC 0x58
RX > OxF7 0x64 Ox4F 0x4B 0x3D 0x38 0x13 0x14

PASSTHROUGH (get-bm)

TX > OxXF7 0x64 0x67 0x65 0x74 0x20 0x68 0x77 0x2D 0x73 OX6E 0x68 0x12
RX > OxF7 0x64 0x4F 0x4B 0x3D 0x30 0x30 0x32 0x45 0x30 0x30 0x34 0x30 0x33 0x36 0x33
RX > 0x32 0x33 0x30 0x33 0x36 0x30 0x43 0x34 0x37 0x33 0x34 0x33 0x31 Ox1E OxDF

PASSTHROUGH (getibwild)

TX > OxF7 0x64 0x67 0x65 0x74 0x20 0x66 0x77 0x2D 0x62 0x75 0x69 0x6C 0x64 0xOA OXEO
RX > OxF7 0x64 Ox4F 0x4B 0x3D 0x4A 0x75 0x6C 0x20 0x32 0x32 0x20 0x32 0x30 0x32 0x30
RX > 0x20 0x61 0x74 0x20 0x31 0x36 0x3A 0x31 0x37 0x3A 0x30 0x36 0x20 0x62 0x79 0x20
RX > 0x47 0x43 0x43 0x20 0x37 Ox2E 0x32 0x2E 0x31 OxF8 0x2C
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PASSTHROUGH (set an@)

TX > OxF7 0x64 0x73 0x65 0x74 0x20 0x61 0x76 0x67 0x2D 0x6D 0x20 0x38 0x14 0xD8
RX > OxF7 0x64 Ox4F 0x4B 0x07 0x88

PASSTHROUGH (reboot)

TX > OxF7 0x64 0x72 0x65 0x62 Ox6F Ox6F 0x74 0x6F 0xC7
RX > OxF7 0x64 Ox4F 0x4B 0x07 0x88

NOTESSome useful tools to manually forge and decode your Modbus frames:
Compute CRC16 for Modbus onlittps://crccalc.com/?method=CRG/MODBUS
Convert ASCII to HEX onlihetps://www.rapidtables.com/convert/number/asciio-hex.html
Convert HEX to ASCII onlihetps://www.rapidtables.com/convert/number/hexo-ascii.html

Parse and decode MODBUS frame online (remove 0x prefix on the previous examples):
https://rapidscada.net/modbus/



https://crccalc.com/?method=CRC-16/MODBUS
https://www.rapidtables.com/convert/number/ascii-to-hex.html
https://www.rapidtables.com/convert/number/hex-to-ascii.html
https://rapidscada.net/modbus/
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D.7. Testprocedure

Communication example between an ISAW instrument and a PC using the Modbus Adapter.

D.7.1Hardware setup

A 2 4 A x

TheinstrumentA & O2yySOGSR RANBOGte G2 GKS aLb{¢w! a9b¢é

Picture2.

Topower both the Modbus adapter and the instrument we simply u:
the white and black wires of the UDONG accessory, connected to
Gt hz9wé O2yySOG2NI 2F (GKS az2Rod
the PC either directly or via a USB Hub (eture2 and Picture3).

To communicatebetween the MODBUS ADAPTER and the PC we

an RS485/422 adapter (e.g. FTDI{BRSB85NVE1800BT) connected to ‘)
GKS daahs5.!{¢ O2yySOG2NI 2F (KS - GSNJ 2y
the USB hub (or directly to the PC) on the other side. USBto-RS485

Serial Converter Cable
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Picture2: Modbus adapter connectors. Left: MODBUS and POWER connectors.
Right: INSTRUMENT connector.

Picture3: USB hub with UDONG on the left and Picture4: POWER connector (on the left), MODBU
RS485/422 adapter on the right connector (on the right)

Picture5: Jumpers Picture6: Modbus adapter LEDs
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Cable signaland wire colors are detailed on the following figure:

0V or +5Y (default is +5V)

GND ] d BLACK
Data- (B} 2

POWER"

CABLE 18m RED

3
_"""'-._-‘

Teminator 120R, Pin 1 4
pata* (&) 5, /

5
Temninator 12018, Pin 2 B

BROWN

(Sourcehttps://www.ftdichip.com/Support/Documents/DataSheets/Cables/DS _USB_RS485 CABLES.pdf

If needed, download the driver according to your operating systeitps://ftdichip.com/drivers/vcp
drivers

Then, on the Modbus adapter side, connect the {RS85 FTDI as geicture4, i.e. only black, yellow
and orange wires (thus leaving the red, green and brown wires unused).

Set the jumpers of the Modbus adapter as pectureb.

Set the UDONG power switch to ON which activates the UDONG green |&icfsee3) and also two
green LEDs on the Modbus adapter (Béeture6).

The hardware setup is completé/e can now communicate.


https://www.ftdichip.com/Support/Documents/DataSheets/Cables/DS_USB_RS485_CABLES.pdf
https://ftdichip.com/drivers/vcp-drivers
https://ftdichip.com/drivers/vcp-drivers
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D.7.2. Communicating with the HailFlow HF4 instrument

Download a communication software, for example QModMaster. QModMaster is a fréadged
implementation of a Modbus master application. A graphical user interface allows easy
communication with Modbus RTU and TCP slaves. QModMaster also includes a bt fooni
examining all traffic on the bus. Sk#ps://sourceforge.net/projects/gmodmaster/

Open the «Device Manages on your computer.

Plug the RS485/422 adapter USB connector to the USB hub or PC and install the required drivers. When
the drivers are successfully installed, a new serial port appears (here: COM6).

Fichier Action Affichage I
&= | = HF

4 = SUPADESKTOP
» B Appareils mobiles
b @ Batteries
:> B Cartes graphigques
-EF Cartes réseau

<= Claviers

-& Contrdleurs audio, vidéo et jeu

- i Contréleurs de bus USE

- i Contrdleurs héte de bus IEEE 1394
g Contréleurs IDE ATA/ATAPI

<y Lecteurs de disque

- Lecteurs de DVD/CD-ROM

- Moniteurs

1M Ordinateur

> ﬂ;—"a Périphériques d'interface utilisateur

VW W W W W W W VW

:> M Périphériques systéme
T Ports (COM et LPT)
‘? Port de communication (COML)
-../5 USB Serial Port (COM4)
| T3 USB Serial Port (COME) .
b I Processeurs
i --B Souris et autres périphériques de pointage
> i Universal Serial Bus devices



https://sourceforge.net/projects/qmodmaster/
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Start QModMaster and open the Configuration Panel.

Options  Commands  View Help

T3 L ED C 5D AE @

Modbus Mode Slave Addr 1 E Scan Rate (ms) 1000 E
‘ Function Code |Read Colls (0x01) v | startaddress 0[]

MNumber of Coils 92 E Data Format Signed

@ RTU:COMIL | 960081 None Base Addr:0 Errors : 0

Set the serial communication parameters. Use the relevant serial port number (here: 6).

Serial device
Serial port
Baud

Data Bits
Stop Bits
Parity

RTS

94
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Connect the MODBUS adapter:

[1] Open the QModMaster serial port.
[2] Set the Modbus address (e.g. 247).
[3] Display grid header if needed.

File

I [=

wt QModMa

1

Optio Commands

: ¥

View Help

(0]

EEn T~

bv,maﬂgu O

Modbus Mode |RTU | Slave Addr 247 /5| Scan Rate (ms) 1000

-
ke

Function Code [R.ead Coils (0x01)

v | start Address 0

-
-

MNumber of Coils 92

+| DataFormat Signed [

00

0o -

10 -

30 -

40 -

50 -

70 -

80 -

01 02 03

04 05 06 07 08

09

@ RTU: COMG |19200,8,1,Even Base Addr: 0

Packets : 0

Errors : 0

Tip:

If you receive the €onnection failed> message below, your serial port is probably already
opened by another application. Stop the other application and retry.

Connection fa
Could not com

ect to

serial port.

95
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To read the configuration:

[1] Select the function code Read Holding Registess
[2] Set the number of registers (e.g., 6 for the whole configuration).
[3] Click on the [Read/Write] button.

&* QModMaster EE.L

(0)
File Options ands View Help

: :@::’:?c;-c\.lzl&‘@*geuvﬁ@

Modbus Mode |RTU | Slave Addr 247 5| ScanRate (ms) 1000 5
\Y/® Function Code |Read Holding Registers {(0x03) Y]Siart.l'-'tddress a =
I
(T8 Mumber of Registers ? Data Format Signed [C]
00 01 02 03 04 05 06 O7 08 09
00 19200 0 1 1 247 0 x x x x
- L

@ RTU: COMG |19200,8,1,Even Base Addr: 0 Packets : 1 Errors : 0

You can see for example theBaudrate» (Register 0) and Address» (Register 4). To understand the
registers definitions, values and formats please refer .4

Tip:  If you receive « Read data failed » message below (Timeout or CRC), please check your hardware
wiring (especially data wire swapping), jumper position and QModMaster serial configuration
(especially baud rate and parity).

Read data failed.

Error : Timeout
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To read the measurements:
[1] Select the function code Read Input Registers
[2] Set the number of registers (e.g. 92 for the whole measurement).
[3] Click on the [Read/Write] button.
r-'} OModhMaster =
File Options 5 ands View Help
[(#]E|o v e DA|Z e 00
Modbus Mode | RTU Slave Addr 247 5 Scan Rate (ms) 1000 5
\Y/pp Function Code [F‘.ead Input Registers (0x04) Y] Start Address 0 =
I
H Mumber of Registers 92| |5 Data Format Signed []
00 01 02 03 04 07 08 0a
i d 26720 20743 20440 0 0 16752 0 16752
10 0 167520 0 26720 29606 0 0 26624 18053
20 0 0 0 0 0 0 0 0 0
30 0 Q U 26729 29696 0 a 30 0
40 9472 0 [u] 0 100 0 a a 0 0
ss0 o0 0 0 0 0 0 0 0 0
(00 O o0 0 0 0 0 0 0 0
0 0 ©0 0 0 0 0 @0 0 0
80 0 Q [i] 0 0 0 a 54321 722 18838
g0 4059 16457 x X X X X X b4 ®
—
Packets : 2 Errors : 0

@ RTU: COMG |19200,8,1,Even Base Addr: 0

Youcansee for example &rame counters (Registers 0 & 3
88 & 90).

2) andlest fixed values (Registes 87,

To understand the registers definitions, vaduend formats please refer tol®4.3

¢tKS AYyUiSNBIt 0SisSSy (g2
a! SN IAy3I¢ aSidAay3ay oeé
refresh of the displayed data every 10 minutes. To get
g2dz Oy OKFy3S (GKS

Tip:

G! SNI Ay 3¢

YSIF &dz2NBYSyiGa 2F GKS Ay
RSTFldA 6 GKS AyadNHzySyi
more frequent refrettte displayed data,

LI NI YSGSNER da! Ol dz

instrument. To do so, connect the instrument to a PC using the UDONG accessory and refer to the

a! gSNF AAy 3
this case, do not forgetto & S
your needs after this test.

idKS

LIy S f Guided Bx&bripla BryGuick fEst: 8eKS-1s) G & Mdd M=4s. In
G! OSNIY IAy3Ié

O2y FAIAzNI GA2Yy 2
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D.8. Update the Modbus adapter firmware

IAV Technologies constantly improves its products and provides upgrades of the ISAW firmware for all
instruments. This section describes the procedure for upgrading the ISAW firmware.

¢tKAA OKILIISNI RSaAONROSa G(GKS LINRPOSRdAzZNB T2 NJ dzZLJANI RA

D.8.1. Hardware setup
You will need
a USB0-RS485 Serial Converter Cable,
the USB link accessory, which will be used as a 12V power supply,
optional: an FTDI TTA32 cabldif you want to know the Modbus adapter versibefore V1.19.

USBto-RS485 Serial Converter Cable FTDI TTH232 Cable (optional)

4. Tocommunicate between the Modbus adapter and the,RGe any RS485/422 adapter (e.g. FTDI

A ¥ 4 A x

USBRS488VE1800. ¢ 0 O2yySOGSR (2 GKS daahs5.!{¢ 0O2yySOi

5. Optional: Connect the Modbus adapter to the PC using the FTDI 232 cable with the black wire
(ground) facing the GND mauk.

6. To power the Modbus adapteruse the white and black wires of the UDONG accessory connected
G2 GKS ath29wé O2yySOG2N®

3
= ok
v (&)
US"G
=2

2

&

.
z o
\

3%
o
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Hardware setup with USB hub and Modbus adapter

D.8.2. Update procedure

Prerequisites:
The hardware setup is complete.
The ISAWTIoolbox is installed (see8.
The last versions of the firmwares are installed (use the Update utility to check).

To display the currenModbus adapter configuration(optional), open your favorite serial terminal
(e.g., Putt§, TeraTerm, HyperTerminal) on the right serial fbere COM6at 115200 bauds, 8 bits, 1

stop, no parity.

Tip:  To identify the serial port the FTDI 232 cable is connected to, open the Control Panel > Device
Manager > Ports interface. Unplug then plug the FTDI USB end and check the activated USB serial

port.

6 Lightweight and no#intrusive "putty.exe" freeware available attp://www.putty.org.


http://www.putty.org/
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PuTTY Configuration

Category:

—J- Session

H Logging
- Teminal

- Keyboand
- Bell

- Features
—I- Window

- fppearance
- Behaviour
- Translation
+- Selection
.- Colours

—I- Cannection

.. Data

.- Proxy

+- 55H

- Serial

- Telnet

- Rlogin

- SUPDUP

Help

Basic options for your PuTTY session

Specify the destination you want to connect to
Serial line Speed
COME 115200

Connection type:
(O 55H &Enal (D) Other:  Telnet w

Load, save or delete a stored session

Saved Sessions

Default Settings

Save

Delete

Close window on exit:

() Mways ) © Only on clean exit

D

() Never

a

Press the REBOOT button on the Modbus adapter.

Confiuration made | odd 247. W2,

avwn pority. | etop

CONFIG REBJOT
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Open the ISAW ToolbdstashUtility.

- ISAW-FLASH V147 (winbd)

File Tools 7

Serial Pot |[COM3  ~ | 2 [JDebug Firmware file [

Select 'serial port” and Tirmware file', Power down sensor, click ‘Flash Fimware' button and then quickly power up the sensor...

Bootloader Info Cancel Menu ==

Serial Port: Select the FTDI 485 serial port.

Tip:  To identify the serial port the FTDI 485 cable is connected to, open the Control Panel > Device

Manager > Ports interface. Unplug then plug the FTDI USB end and check the activated USB serial

port.

{StSOG GKS TFTANXSINB FAESY {StSO0 GKS ISAW ali

ToolboxModbug RANBOG 2 NBEY
ISAWModbusAdapterx.xx.bin (where x.xx is the version number)
Shut down the Modbus adapter power supply: set the USB link power switch to OFF.

Press the [Flash Firmware] button. At this stage, |5A&8h will automatically search for a powered
device during ten seconds.

Poweron the Modbus adapter: Switch the USB link power back to ON. As soon ad-I&#kWas
found the powered Modbus adapter, the firmware upload starts automatically.

& |SAW-FLASH V147 (winb4)

File Tools 7

o

Senial Pot  COM3 Debug  Fimwarefile C:\Program Files (x86)\SAW-Toolbox'\Modbus'ISAW-Modbus-Adapte

Bootloader Info Cancel Menu >3

Wait during the firmware upload. This may take a few minutes.

WARNING: Do not disconnect the power supply during the firmware upload.

When the firmware upload is successfully completed, a confirmation message is displayed.

The Modbus adapter is now ready to use.

Optional: Use your serial terminal to check if the firmware version is properly updated (see first step).

@S
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Appendix E: More about hail physics, principle of detection and
classification of hailstones

E.1. About hailstone size, terminal velocity & kinetic energy (KE)

The kinetic energy (KE) of a hailstone depends on the mass and the speed of the hailstone, i.e. two quantities
that seem relatively easy to determine by calculations, laboratory experiments and/or field measurements.
This introductory section reproduces a reference publicatipresenting a statef-art discussion in the
knowledge of the impact kinetic energy of natural hailstones. There are many other publications available on
this topic; this second referen&enay also be used.

Tip: For a quicker read, the essential points in the context of this document have been highlighted.

fMAbst Thhetphysical properties of 2295 hailstones t
measur ed, including their npsaexcitnmuonm adi naernesai.o nU s i nmag
si-aependent relationships for theiareedevelhopecd.
These rekcatni oeshispsl i n weather forecast model i nc¢
asses Whemt . hail stones are assumed to be spheri c:
energies are in agneempattedthnwhaesplesibeietugdi s
considered, which is the case for natur al hai | |
average, | ower than those of spheres of the same
I nt r oduk]Jt idfoon accur ate estimate of the terminal ve
for assessing the factors that affect damage t
assessment , | oss estimation, pahpdi eaknthahachetes
7 OMBeYAaUSEtRET ! ® WS LPd ad DAIFYYlIyO2Z yR wod 2NAIKG SoHamnl
DS2LIKe ad WOMEP cyrfcBaich R#A X H K H A® N D[ 1CHOHI
8 [2] Betschart, M., Hering, A.: 2012, Automatic Hail Detection at MeteoQWwissification of the radar

based hail detection algorithms POH, MESHS and HAIL, Arbeitsberichte der MeteoSchweiz, 238, 59 pp.


https://doi.org/10.1002/2014GL062324
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e not included or typicall ypaedadatrad Faor | @xampl
, storm reports are compiled by the National V
tabase, Storm Dat a. Fdehdwbr Bi hasi sh8wor mhBat a
l ow that of what -cesobetidenvtbbtieedausibng hiOghe
ighton, 2012]. With the upg®8a&8de Dofppdlelr- Natdias rsa
| arci ngeatpraibi | i ty, there is now the potential to
ch as their shapes and si zes. Reliable infor ma
rameters for horizontrabcased |Hdxislc v My@anidodual g
intineo et al ., 2012, Ryzhkov et al., 2013a, 2
tigate damage to property (e.g., vehicles) and
orResl.atively small changes in the terminal vV e
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d extent on graupel/ hail Tpropeetiesclieage, e il
rminal velocities Vt and kinetic energies KE o
the I ack of informat-seatibondaheamaaseA of atnlle <
i's proportKBniaé$ poloptéédtmatnili s study, detail ed
2295 hailstones from 2012 to 2014 are compal
ammae®s relationships and to estimate Vt and K|
provide bsestboérgeasupmatand hail terminal wvelociti
forecast models remote sensing retrievals of hai

QO<TTPVUPATZIOVWITTOUTCTACS

Res Wet g eference our results to those of Laurie [

termi nal velocity or kinetic energy and di ameter
applications to evaluate tobegmestandandeée zefd Y &isit
[ UL 2218, Underwriters Laboratory, 201 2; FM 4473
Society for Testing of Materials, 2010]. Al so, f
of thetalcctlueasl ipnart he | aboratory at the National (
physical properties of some of the | argest stone
Kansas (1970), hailstone waaralowotfanld 7a7nc camr & an rdat
(Ar, the ratio of the area of the particle relat
the Vivian, South Dakota (2010), hail si,omendhad a
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Nebraska (1928), hail stones. The relationships w
Table 1.

Table 1. List of Relationships Used From Heymsfield and Wright [2014]7

Variable

Mass mﬂmmﬁr

Area A=0.66Dmqyx

Area ratio

Terminal velocity, 1000 hPa V= 12650, 2%, D < 2.05 cm

Vy=1569Dmm ", D > 2.05 cm
Kinetic energy, 1000 hPa KE= o.asuu,.ﬂ;’“, D<23cm
KE=135D0 D>23cm

#At other pressure levels, V; approx. V, (1000) x (1 OOOIF]D‘“S, KE approx. KE[1m0]” LI
[ ] The terminal velocity is proportional to the
cresestional area and the drag coefficient. For t
values for solid icheousgph2ercem dmd isd zelso she |l toav iat
Therefor e, the terminal vel ocities of the hail st
spheres at the smaller si zes, approaching those
sadaer in the ratio, catter in the values of V t
but may be the result of the snBdst snaumpb eer sa pzper.o
given in Heymsfield and Wrtighmi Mal0lvél oomet iheasv eo
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In the two following figureswve have replotted the curves according to the formulas explained in the article.

40 : . e i
Heym=field and Wright [2014] model ‘ g
|
35 R
i 1l
vt = 12.65 * D*% , D < 2.05 em o
s0l V& =15.60 * D°*** , D> 2.05 om i N
i
|
D hailstone max diameter [com] |
25 vt terminal velocity [m/=] ‘ —
|
i

Vt - Terminal velocity [ m/s ]
o 8

Io) | L L | L L L F| | L L | L L L L

0.1 0.2 05 1 2 5 10
Hailstone diameter[ cm ]

10°%

10° =

KE - Impact kinectic energy [ J ]

10°F 4 -
r },' Heymsfield and Wright [2014] model
’ |
L : KE = 0.0374* D°*%7 , D < 2.3 om
i KE = 13.5 * D°*%® , D> 2.3 em
107 |
L 1 D hailstone max diameter [cm]
E é KE impact kinectic energy [J]
9
[39]
f o
I
102 L9 i | |
s 1 2 5 10

Hailstone diameter[ cm ]
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E.2. Simplified classification for practical use: Size of hailstones

expressed in nominal classesof diameter

Ly

iKS ySE

Lot S

g S

NBLINBaSyd

AAYLE ATASR

aLKS

diameter from D=7.5mm to D=72.5mm and, to give a very simplified idea of the corresponding kinetic

energy, we indicate the theoretical value olsted by the reference formuld] when applied to this circular

diameter D. From the refrenégve know that the variability of the kinetic energy can be extremely high around

the values indicated in this table (by one or several factors of ten), this, iedlpdor high diameters over-2

cm. The kinetic energy values of column 4 are then only of a very rough correspondence with the said
nominal diameter sizes of hailstoned his point is discussed and illustrated in more details in the suite of the

document.

10

11

12

13

14

15

GOOQOOOQQOQ ol ol o o

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

99

5.0¢D<10.0

10.0¢ D<15.0

15.0¢ D<20.0

20.0¢D<25.0

25.0¢ D<30.0

30.0¢ D<35.0

35.0¢ D<40.0

40.0¢ D<45.0

45.0¢ D<50.0

50.0¢ D<55.0

55.0¢ D<60.0

60.0¢ D<65.0

65.0¢ D<70.0

70.0¢ D<75.0

D2 75.0

1.30E02

8.48E02

2.92E01

7.33E01

1.53E+00

2.83E+00

4.78E+00

7.57E+00

1.14E+01

1.64E+01

2.30E+01

3.12E+01

4.13E+01

5.37E+01

> 6.86E01

Hailstone size classes and corresponding estimated Kinetic Energy values
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E.3. Operating principle and kinetic response ofthe HailFlow HF4
instrument

The operating principle of the HailFlow HF4 instrument consists in intercepting a falling hailstone (or more
generallyany kind of hydre or lithometeor) with a plain stainless steel disk plateadand measuring the
response of thismpactwith a microphonenside a cylindrical acoustic cavity structurally connected to the
disk Thedisk is suspended through dampers to a secondéasigthat closes a pipe, the air column in the pipe
forming a sealed acoustic volume in which a specific microphone arrangeswnts the acoustic signal of

the vibrational response of thwhole head. The closed pipe containing the electronics is a ptainless steel
cylindrical bodysupported by and sealed on a plaluminumpiece that is the foot of the instrument that
fastersto the external supporting structurthrougha heavyduty damper*, bracket and arm, (*the damper
integrated into the bracket and arm euples theinstrument from possible parasitic structudeorne
vibrations that could be issued/transmitted fromdtexternally connected structures).

Suspended
/'nfercepﬁon disk

( b e, =—Suspension disk
‘ b s I and dampers
. L ;
Welded Secondary disk
Air volume
Closed pipe Microphonic head

When theinstrumentis subject to an impact of sufficient kinetic energy impulse detector converts the
identified transientacoustic signal of the impact into a voltage, processes the peak maximum amplitude of
this acoustic signaturef the impact, and interprets thigeak maximum amplitudasan image of the kinetic
energy of the impact.

Srictly speaking, the kinetic energy of the impact is not equal to the kinetic energy of the hailstone, and
subsequently the kinetic energy of the impact is not a direct measurement of the kinetic energy (without
impact) of the hailstone, becausige energy that is transferred to the instrument depends from many factors
related to the impact itself such as angle of incidencef the hailstone shapeof the hailstone (round or
irregular) place of impact on the head of the instrument (partial impact & dlalge), breaking of the Hailstone
into multiple debris

Forexample if we consider two hailstonesf the sameKE, but of different geometries and ice structilike

for example onesolid round and ondragile angular at impact, the first may bounce back withbahavor
Ot2as8 G2 | LzNBE-LBfl B0 Ldzy O 2D f O &/ LIk DNEEKOF 3L ISEK Asf SO 20yKR
could break and explode in smaller pieces ejected in all directions.
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Also concerning theinstrument itself and as a wholei.e. the instrument with its supporting elements
(brackets,arm, connected structure or ground): for low KE energies, the instrument and its mechanical
environmentwill behaveasl y  airigi& btiucture, while the more KE will increase and especially when
reaching extreme KE valydise forces will be able to induce some flexions and internal losses in the fastening
elements and supporting structure, so evolving toward a more inelastic behavnah will tend to cause an
underestimation of the impact (a part of the energy is dissipated in the flexion of the supporting structure).

To copeas better as possiblavith these magnitudes in terms of mechanical and acoustical impedance
matching, and being able to rely ovarreliableKE dynamic range of interest, the whole mechanical and
acoustical design of the HailFlow HF4 instrumantl supporting armhave been tuned in order to best
homogeneously possible respond to hailstones of a kinetic energy ranging from about 0.01 to 100 Joules. The
0.01 to 100 Joules detection range of tinstrumentis a range including the bounds of the estimated kinetic
energy values of the column 4 of the table on pa@4, and these limits typically corresponds to respectively

the detection and the satation thresholds of thanstrument with a certain headroom of operation (i.e.
hailstones with a diameter under 5 mm and over 80 mm may still be detected).

E.4. Time resolution limitations

There is a physical limit to consider in terms of the number of impacts that can be separated and well
individually discriminatedecause the flexural and viscoelastic response of the instrument (Note: and its
supporting elements when considering the highest KE hailstones) has a certain response time, i.e., the said
GYSOKIFYAOLFE FyR | 02dzadA Ol f  Aitd thelzictiaSdeB &f thi2 WagF®w BFE K
instrument, this limit is &apability of counting up to about at least 25 solid impagper second

Also, in caseof simultaneous impactghe instrumentcannot discriminate between two (or more) impacts
occurringtoo close in such casthey will be countedas a single impaeindtheir energylikely coherently or
incoherentlyd | R R $»Baéisingan underestimation or an overestimatian that case

Another important consideration for the interpretation of an operation principle based on a reading of
AYLI OGaz A& GKS FFOG GKIG ¢6KSYy O2YLMziAy3d GKS aLISIH |
is extremely sensitive to the effective dumati of the shock (i.e. the effective duration the moving object
exercises direct forces on the measuring instrument).

{OKSYIFGAOFffex a FFEINIFa GKS 1AYySGAO SySNHe 27F (K
YSOKFYAOFf NBOSAOBSNE oO6FyR (KAa AyOfdzRSa (KS adzJl?
elastic, therthe duration of contact can be extremely shoftypically some microseconds in the case of small
to-mediumsize hailstones on the head of the HailFlow HF4 instrument), in such case (note: here assuming
adequate sample rate and bandwidth x time constant product) the tinge aisd decay time sharpness of the

peak amplitude of the shock is very well marked, and the reading is directly well proportional to the energy of
the shock that has been transferred to the instrument. But, when the inertia of the impacting object is bigge
enough to deform the reception instrument, and all the more if the shock makes the objects explode, then
the duration of the shock can become by an order or so longer, thus showing a maximum peak amplitude rise
that can be much lower if considering theme very shoritime integration.
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EFFECTIVE CONTACT DURATIOM

EFFECTIVE CONTACT DURATIOI

' Max peak amplitude

Natural mechanical and
acoustical impulse response
of the instrument

‘Max peak amplitude

Natural mechanical and acoustical
impulse response of the instrument

—

Ex. small rebounding round hailstone with KE=1 Ex. heavy and exploding hailstone with KE=3
Quasipure elastic shock Inelastic shock
Short duration and high peak amplitude Long duration and low peak amplitude
Surface S Same surface (=S)

In other words, to cope with these phenomena and still keep a detection calculation that is the less possibly
biased by all these factors, one must search for some very careful impedance matching over the KE range of
interest and in the signal processingdalinearization function calculations of the instrument: for these
reasons, unless taking these considerations into account, the instrument shall only beareédly for
applications other than the one the linearization has been implemented fomiaricase ice hailstones from

a fewmillimetersto a dozen otentimetersin diameter, with terminal velocities of one to several dozens of

m/s.

Senal port A Debug

Filtered acoustic'signal : 7.00 hitjs

i b ) e

To illustrate this difference of behavior and phenomenology between elastic and inelastic response of a kinetic
impact instrument, an experience can be reproduced by dropping for example a D=85 mm plain steel ball onto
the instrument from a height of 1 mwhich theoretically represents an impact energy equivalent to a giant
hailstone. Proceeding so, one will observe that the result of this impact is a shock that is outside the flexural
NI y3aS FRFELIWGFGAZ2Y 2F GKS Ay aid Ndzy&gkiibwt tolckeS, dgfopmanly o6 | f
few reboundsand then somehovalmostrolls out on the surface of the instrument. In such a case the shock
duration becomesorders of magnituddonger than if an elastic shock (like it could be on an ideally rigid
surface). Slow motion video shows that a major part of the energy is dissipated into the viscoelastic response
and deformation of the instrument and the associated structures (heady bodunting brackets, supporting
structure): the max amplitude voltage of the tifis event is about 5 times lower than what the instrument
delivers when a real giant hailstone of the same KE hits and explodes on the instrument.
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E.5. Correspondencebetween output voltage andtheoretical
hailstone size class

The calculation model that is applied is called tm@minal linearization function of the HailFlow HF4
instrument and is a function that, for every single individual impact detected, extrapolates a hailstone size
diameter prognosis (hereafter D [cm]) from the measured (acousticiput voltage of theenergy of impact,

as follow:

06O 'QY | DREBAICAA Bi Qe ‘&p =
00 Qd | @@ 6 Did
VE NOHBIOWNQQ aw
FUEQBEQQAQAOBRERN DOQD ROHAMO Q
L F0 ¢ QREQVAVDBQEW DOQDR WO ADO Q
This function is comparable to the-salled disdrometry (DSD) function for rain dr@sl produces frame
of 36 semicolorseparated valuedefinedasfollow:

= -

HAILSTONE;<counter>;<unit>;<hit_count>;<unit>;<unit>;<class>;<distrib>;
<class>; <distrib>; <class>; <distrib>;¢é&; <class>; <di

where <counter> is a frame counter incremented at each result
<unit> Ad GKS dzyAld 2F GKS F2tft26Ay3 Ol tdzSa Ay
<hit_count> is the number of hailstones [hit]
<unit>:<unit> I NBE GKS dzyAda 2F GKS F2ft26Ay3a LI ANR 2
<class> is the fixed hailstone size clasgmillimetersmm] (see table below)
<distrib> is the percentage of hailstones within the class [%]

Example:

HAILSTONE;9322;hit;7;mm;%:;10;0;15;0;20;0;25;0;30;0;35;14:40;14;45;29;50;
29:55:;14:60;0;65;0;70;0;75;0;99;0
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The nextablegives the lower and upper markeralues correspondence between voltage and diametth
the factory default valueNote: for custom applicationshe value of the coefficients can be maodified in the
Expert mode panel of thiastrumentQd O2 Yy FAIdzNF GA2Y dziAf AGeo P

1 10 5.0¢ D<10.0 5 0.94 10 7.54

2 15 10.0¢D<15.0 10 7.54 15 25.44
3 20 15.0¢ D<20.0 15 25.44 20 60.31
4 25 20.0¢D<25.0 20 60.31 25 117.79
5 30 25.0¢ D<30.0 25 117.79 30 203.54
6 35 30.0¢ D<35.0 30 203.54 35 323.22
7 40 35.0¢ D<40.0 35 323.22 40 482.47
8 45 40.0¢ D<45.0 40 482.47 45 686.95
9 50 45.0¢ D<50.0 45 686.95 50 942.32
10 55 50.0¢ D<55.0 50 942.32 55 1254.23
11 60 55.0¢ D<60.0 55 1254.23 60 1628.33
12 65 60.0¢ D<65.0 60 1628.33 65 2070.28
13 70 65.0¢ D<70.0 65 2070.28 70 2585.73
14 75 70.0¢D<75.0 70 2585.73 75 3180.34
15 99 D2 75.0 75 3180.34 n.c. max. 3300

The next figure plots this linearization formula with the factory default value (Note: for custom applications,
the value of the coefficients can be modified in the Expert pan& AW Toolbox software sujte

soFT T T —
TS mR
TO- e Gttt 14 -
83 e e 13 -
60— e D 12 .
55 o 1 _
£
E 50 SO 10 =
S, =g |
*uE-; 45 O
g 40 o 8 HF4 MODEL .
g a5 ot 7 i
= K XE1l
K] e = XC1 *
ge’o, o a C U o2 |
pl s d=5.10 *u" i
Y4 _
20:0 d hailstone diameter [mm]
15100 3 U input voltage [m7 ] |
%C1 model coefficent = 5.10
1012 XE1 model exponent = 0.33 !
1 -
LL 1| | | | 1 | 1 1 | 1
@M 1 N 10 5 2] o o © ™~ 2]
wee g ¢ 38 ¢ g g g p 3
-q o =) o © =] 9 5

Input Voltage [mV]
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Considering the realty of the hailstone dynamics which is discussed in the other sections of this document and
in reference [1], this linearization function must always be interpreted only as a nominal and theoretical
classification, i.e. a classificatioarresponding to simplified and practicaltpriented model.

E.6. Correspondencebetween output voltage andkinetic energy of
an impact on the instrument

The tablebelow proposes a summary of formulas to rely from tiearization function of the instrument
with the kinetic energy relationshipdiscussed in the first sectidrom [1].

0 Qi@ N & Qb H WO 'QQ Y ©ia QO 6D EH Qe WS 0 aw
OO0 | QAR ¢ "QEE | W T™oud Y8 OO OO0 Qo W@ 0 O a
"DOQ0 i ®RBAAY O Qi (0] @ a
00 QA { W@ iEpa ¢ ™t o 8 QU ©a
00 QA § i Rug 6 ™o O B8 AYs
0 Q& CDEWN Kup VO Mroxt™ 8 "QED dHA 0
0 Q& CDEAR (Xup VO p® O 8 VED LG 0
YQI8H Qo EfPREG (pd w6 p& UL O & QED Brwa an
YQI8H QA EMPREG (pd O pBH WO & QED Brwa anx
0@ ®NINT B'QL Qaiomn 1) ig8op M pr At & QO N/ I8E@p mmemr T8
- HailFlow
£ HF4 Lin. Heymsfeld & Wright Relationships
§ Function
= 2 Term. vel Vt, AVG KE, Distribution of KE
g = 2 3 € 1000 HPa 1000 HPa Around median Values
5 se 2 2
> £ g a 3 for D for Din for Din for Din
] = & = or ax or ax or ax or ax .
E = = < <2.05cm | >2.05cm <2.3cm >2.3cm KE Min. KE Med. KE Max.
=
£ | xc1| xe1| xcz| xe2| xc3| xe3| xca| xe4| xcs| xes| xce | xee| xc7| xE7| xc8 | xE8| xc9 | xE9| xC10| XE10
g 5.1|0.33|0.34|2.96|0.66| 1.74 | 12.65| 0.65| 15.7 | 0.35|0.0374| 3.67 | 13.5| 0.63 | 0.0035| 4.68 | 0.0189| 4.43|0.0330| 5.17
XCi*Dhai®l
6.4 0.9 2.49 0.6 12.2 0.03 0.00 0.01 0.02
12.9 1.2 4.90 0.9 14.1 0.07 0.01 0.04 0.08
25.8 15 9.64 1.3 16.4 0.16 0.02 0.11 0.26
51.6 1.9 19.0 2.0 19.0 0.37 0.07 0.30 0.85
103 2.4 37 2.9 21.2 23 0.19 0.84 2.76
206 3.0 74 4.4 22.9 27 1 2.31 9.02
413 3.7 145 6.5 24.9 31 2 6.38 29
825 47 285 9.7 26.9 36 5 18 96
1650 5.9 560 14.4 29.2 41 14 48 313
3300 7.4 1103 21.4 31.6 48 41 133 1022




HailFlow HF4 Product Notice v.503

E.7. Calibration method of the instrument

The electronic and the mechanical response instrument is factalifprated individually
and this for a lifetime duration so without requiring periodic recalibration.

This is performed trough a controlled vibroacoustic coupler
and some artificial hailstone excitation of each instrument.
The method produces the needed reference acoustics and
vibration signals and the needed kinetic energy impacts
excitations so that thevhole sensitivity of the instrument can
be set to the desired nominal reference sensitivity, with a
precision and an accuracy €0 %.

Asexposed in theprevioussectionsand as illustrated through the example grampiow,
extrapolated from the formulas and tabt# previous pags, even with a calibrated instrumenthere are a
considerable number of
35.0 10000.00 possibly  high variability
factors that are to be
considered for a correct
interpretation of hail data
from a kinetic mode of
operationinstrument

30.0 1000.00

THEOR. TERM. VEL. {IVI/S)
EST. KE MAX. )

25.0 100.00

In particular, laboratory
tests confirm that the larger
size and sharper shapes the
hailstones, the more they
break and explode during
the impact on the
instrument (Note: which is
of a mechanical impedance
similar to a wide range of
usual construction matgals
concerned by hail damage).

20.0 10.00

ATHEOR. AREA {CM2)

EST. KE MIN.J

15.0 1.00

10.0 0.10

5.0 ® 0.01

e The transition typically

- =9 @‘\ occurs at about 20 to 30 mm
0.0 T30 0.00 aAl So Ly {(KAa a
6.4 129 258 516 103 206 413 825 1650 3300 NB 3 A Y- S 2 -_F é. K 2 OzI I

MAX AMPLITUDE VOLTAGE MV Py . =OLE
UKS KIFIAftaouz2yS R2

=& Dmax (cm) prognosis =& Area (cm2) —t—Term. vel. Vt @1000 HPa the ShOCk iS more Of a pure
Mass (grams) Est. KE Med., ) - Est. KE Min., ]

DMAX PROGNOSIS BY HF 4 (CM)

elastic nature, but when the
hailstone breaks, the shock

is nore of an inelastic nature, in the breaking case a part of the kinetic energy of the shock is dissipated into
the hailstone itself, and thus not transferregdso possibly underestimategby the instrument.

- Est. KE Max. , J

This said, if in an optic of further relating the output data from the instrument to real effective damage (for
instance for insurance or construction design matters), one may have to take into account that if the same
happens with natural hailstones hity a structure or construction of similar mechanical impedance, then the
kinetic energy transferred to the structure or construction (and thus the effective damage) shall also reveal
lower. So, in the endthe measurement remains relatively precise and acate with the potential for
damage
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Appendix F: DECLARATIONS

EU DECLARATION OF CONFORMITY
TREACABILITY AND CALIBRATION DECLARATION
WMO APPLICABILITY



" I."-.I J )
T

DECLARATION DE CONFORMITE UE
EU DECLARATION OF CONFORMITY

Mous | We 1AV Technologies SARL
Chemin des Couleuvres 44
CH-1295 TANMNAY

1D CHE-157.530.466

déclarons que les produits | declare that the products

Désignation Fabriqués depuis Muméro de série 5/N*
Name Manufactured since Serial number S/NF
FlowCapt FC4 Jan. 2016 FCYYBaxx
SandFlow SF4 Jan. 2016 SFYYBxxx
RainFlow RF4 Jan. 2018 RFYYBaoo
Hail Flow RF4 Jan_ 2020 HFY¥Bxxx
WindFlow WF4 Jan. 2016 WYY Bxx
USE Link Accessory (UDONG) Jan. 2016 U¥¥uxx
Modbus Adapter (MOBUS) Jan. 2020 B Bxxx
4-20 mA Adapter (AD420) Mar. 2024 Ao
Extension Cable (EXTL0) Now 2019 E¥¥uxx
*  ¥Y = Année de fabrication (2 chiffres) — Year of manufacturing (2 digits)
B = Muméro de batch (de A a Z) — Batch number (from A to 2)
soxx = Muméro de production dans le batch — Preduction number in the batch

auxquels se référent cette déclaration, sont conformes aux prescriptions de la directive et des
normes qualité suivantes | to which this declaration relates, are in conformity with the
requirements of the following directive and quality standards:

2004/108/EU « Compatibilité électromagnétique », selon les standards suivants |« Electromagnetic compatibility », using the
following standards:

EM 61326-1:2013 Matériels &lectrigues de mesure, de commande et de laboratoire | Electrical equipment for measurement, contral
and labaratory use.

EN 55022-2010 Appareils de traitement de l'information - Caractéristigues des perturbations radicélectriques - Limites et méthodes
de mesure | Information technology equipment — Radio disturbance characteristics — Limits and methods of measurement.

2011/65/EU « Limitation de 'utilisation de certaines substances dangereuses dans les équipements électriques et
électroniques », selon les standards suivants |« Restriction of the use of certain hazordous substances in electrical and electronic

equipment »_using the following standards:

EN 50581-2012 Documentation technigue pour I"évaluation des produits électrigues et lectronigues par rapport & la restriction
des substances dangereuses | Technical documentation for the assessment af electrical and electronic products with respect to the
restriction of hazardous substances.

200642 /CE « Machines =, avec les qualités de composants Electronigues et mécaniques suivantes | « Machinery », with the
following additional electrical/electronic and mechanical qualities:

Parties électrigues/électronigues : | Electrical/electronic parts:

o Production certifiée |SO9001 et 15013485 (EN4G001) |ISO2001 and 1S013485 (EN46001 ) certified production

o Assemblage conforme & RoHS | RoHS compliant assembly

a  Contrdle final par échantillonnage AQL 0065 pour les défauts majeurs et 1.00 pour les défauts mineurs | Final cantrol per
sampling AQL .85 for major defects and 1.00 for minor defects

o Référentiel qualité par défaut IPC-A-610, produits de classe Il | Default quality referential IPC-A-610, class Il products.

1AV Technologies SARL — 1SAW Products Division —Chemin des Coulewvras 44 — 1295 TANMNAY SWITZERLAND
Tel +41(0)22 960 11 04 —www isaw-products com — A Swiss Registered Company — Company ID: CHE-197.530 466 1/2




Parties mécaniques métal/plastiques | Metal/plastic parts:
o Production certifiée [OQNet et 505 | IQNet and 5Q5 certified production

o Acier certifié INOX 1.4301 2B / 316L 1.4404 1.4401 2B, soudures selon la norme 1SO5817 Qualité D | Certified stainiess steel

INOX 1.4301 2B / 3161 1.4404 1 4401 2B, welded process IS05817 Quality D

o Conformité plastique PET-C | PET-C plastic conformity: FDA 21 CFR 177.1630 2011/65/EU (RoHS2); 2015/863/EU (RoHS3);

1907/2006/EU (REACH)

Nous déclarons également que la personne autorisée 3 constituer le dossier technique est le
chargé de projet de la société, basé au sigége social de la société |AV Technologies SARL | We also

declare that the person authorized to produce the technical documentation is the project

manager located at the IAV Technologies SARL Company.

Mis & jour 3 Tannay, le 1% avril 2024
Updated in Tannay on the 1% of April 2024

Signatures autorisées et timbre -
Authorized signatures and stamp:

LAY Technoicyg i SARL

A, ch. e COUSIYTIN
.) 'AV CH- 1195 Ternary
SWTTZERLAMD

Technulnglesfﬁﬂltcln |1

o
Fax +41(0)12 ®60 11 D&

Elamolano \~ T i

Dr. Eric VAN LANCKER Dr. Vincent CHRITIN
Directeur / Director Fondateur / Founder
Associe-gérant Associé-gérant

1AV Technologies SARL — 1SAW Products Division — Chemin des Couleuvras 44 — 1255 Tannay SWITZERLAND
Tel. +41 (0)22 960 11 04 —www. isaw-products.com — A Swiss Registered Company — Company 1D: CHE-197 530 466
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ISAW PRODUCT
TRACEABILITY AND CALIBRATION DECLARATION

1AV Technologies SARL
Chemin des Couleuvres 44
CH-1295 TANMNAY

ID: CHE-197.530.466

hereby certify that all ISAW instruments: HailFlow HF4,

RainFlow RF4,
FlowCapt FC4,
SandFlow SF4
and WindFlow WF4

are delivered factory calibrated and accompanied by their individual calibration certificate.

The

factory calibration is valid for the entire lifetime of the instrument. It consists of a calibration

coefficient written in the internal memory of the instrument in a non-volatile and non-modifiable way. This
calibration value is accessible anytime in the sensor parameters list.

This

Should you wish to check the instrument calibration, |1AV Technologies SARL has the exclusive right to
perform this check. This operation requires the instrument to be returned to the factory, where it will be

calibration is stored and remains valid even after a firmware update.

recalibrated and issued a new calibration value and a new individual calibration certificate.

Tannay, May 16%, 2023,

Vincent Chritin

LAY Techfrodogles SARL
. A, ch. des coulsUYTES

CH-1195 Tannry

SWITZIERLAND

C Ul Technolog!esTe «41(0)22 960 11 04
'ﬁﬂl'ﬂ}ﬂ%..ﬂﬁ

{Authorized signature)

1AY Technologies SARL — 15AW Products Division —Chemin des Couleuvres 44 — 1295 TANNAY SWITZERLAND
Tel +41(0)22 960 11 04 —www isaw-products_com — A Swiss Registered Company — Company ID: CHE-197.530 466

1/1




HailFlow HF4 Product Notice v.503

WMO Applicability

The HailFlow HF4 kinefimpact hailinstrument(measuring solid precipitation, hail occurrence, hail intensity,

or hailstone size) has been engineered in accordance with the key recommendations of the World
Meteorological Organization (WMO) for the observation of solid precipitation, including ltaitreace, hail
intensity and hailstone size. In particular,

Its measurement principle, hailstorsze class reconstruction, impastergy detection, and time
resolution performance comply with the guidance provided in WM@ 8¢ Guide to Meteorological
Instruments and Methods of Observation, particularly the sewi addressing hail monitoring and
impactbased detection methods.

¢KS 1 cnQa ¥FI Ol 2 NSablserisitivily Ndeflicket yintl nefolatife Sdnfigir&tion meet
the requirements of WM&No. 49 Technical Regulations for traceable, reliable, anddeelimented
meteorological instruments.

Furthermore, the HF4 produces data fully compatible with WNI® 306 (BUFR) descriptors for hail
occurrence and hailstone size, enabling integration into national and international observation networks.
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Appendix G: ISAW INSTRUMENTS OVERVIEW

A total of five instrumentsis available adSAWultra-specializednstruments for the monitoring of solid and
liquid precipitation, as well asaeolian blowing particles

WindFlow WF4
Extreme winds monitoring

RainFlow RF4
Rain gaugesain disdrometry
& hail detection

]
. ‘—\
&3

Hail surveillance

SandFlow SF4
Sand particles &ind

FlowCapt FC4
Snowdrift &wind

£d Made in Switzerland EX
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