MNotoBa, LiBetenunHa A.

From: MonHukonoga, MeTpaHka A.

Sent: 01 roam 2022 1. 11:30

To: WoTtoBa, LigeTenunHa A.

Cc: AnekcaHgpos, MNMnameH I'.; boroesa, Koaua K.

Subject: FW: MASAPHA KOHCYNITALLNA N2 49499

Attachments: HavkatmeHo npeanoxenne_Cugen NHayctpuan OO/, pdf

BX-E-3525/ 01.07.2022

From: SIDEL INDUSTRIAL [mailto:office@sidelindustrial.com]
Sent: Friday, July 1, 2022 10:56 AM

To: commercial

Subject: MA3APHA KOHCYTTALIAS N2 49499

YBaxkaemu rocnoaa!

MpunoxeHo Bu nsnpawame MHANKaTUBHO NpeAsiOXeEHMEe 3a AOCTaBka Ha 50 6p. aeposorMyHM CoHAM
T1nn DFM-17, KOMNAeKT C aeponornyHun 6asoHu.

C yBaxkeHue,
Ynpasuten, Jlio6omMnp Pankos

mMo6. +359 8888 05529

CULAEJT UHAQYCTPUAIT 004
Cocpus, 6yn.Crambonuiickn 205, 6nok B, eT.3, oduc 329

Ten./dakc: +359 2 812 65 18

This email was scanned by Bitdefender
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Features and Benefits

= Multi GNSS PTU radiosonde (GPS, GLONASS,
BEIDOU)

Excellent temperature and humidity accuracy
Highly stable transmitter

Status indication via status LEDs

Optional XDATA interface

Optional barometric pressure sensor

Optional ground check via Near Field Communi-
cation (NFQ)

Overview

The DFM-17 radiosonde is designed for reliable measurement of
the atmospheric profile of pressure, temperature, humidity, wind
speed and wind direction from the ground to a height of 40 km.
Data records are continuously sent to the ground station via a

stable radio connection.

Sensor boom

All sensors are supplied ,Ready-to-Fly” - 100 % factory-set cali-
brated. An additional calibration before the flight is not neces-
sary. Temperature and humidity sensors ensure measurements
during the ascent, and are not influenced by thermal effects of
the housing. A mirrored surface reduces the susceptibility to er-
rors by solar radiation. The ceramic temperature sensor guaran-
tees a fast reaction time due to low mass and heat capacity. The
capacitive polymer humidity sensor is protected against icing by

a mirrored capsule.

High quality telemetry

The telemetry of the radiosonde was developed for an interfer-
ence-free transmission of the data and is capable of horizontal
distances up to 300 km. The continuous detection and transmis-
sion of the measured values of all sensors of the radiosonde is

performed in a time window of less than one second.

Indication of the operating status by status LEDs
The operating status of the battery, GNSS and radiosonde sen-
sors is indicated by three status LEDs. This makes it easy to check

the proper functionality of the radiosonde before launch.

Near Field Communication (NFC)
The DFM-17 radiosondes can be initialized either via a serial in-

terface or via integrated near field communication.

GRAW Radiosondes GmbH & Co. KG | Muggenhofer Str. 95 | 90429 Nuremberg | Germany | Phone: +49 911 3201-100 | Fax: +49 911 3201-150 | info@graw.de | www.graw.de G,R

Technical Data

E.‘:; Dimensions (body) 90 x 67 x 44 mm

mg Weight 639

g Battery type 2 x Lithium CR123A

S Operating time > 240 min.

¢ £ | Measurement range -90 to +60 °C

5 & Resolution 0.01 °C (internal)
Reproducibility in sounding <0.2°C

;?_:-‘ Measurement range 0to 100 %rH

E | Resolution 0.1 %rH

* Reproducibility in sounding <2 %rH

£ | Measurement range 1100to 1 hPa

§ Resolution 0.01 hPa (internal)
Uncertainty > 100 hPa <1hPa
Uncertainty 100 - 10 hPa < 0.2 hPa
Uncertainty < 10 hPa < 0.04 hPa

SE | Measurement range -500 m to 40,000 m

%’_E Resolution 0.1m

gl°,* Uncertainty <8m
Reproducibility in sounding <5m

2 § Measurement range 0to 200 m/s

=g Resolution 0.01 m/s (internal)
Uncertainty <0.1m/s

26 Measurement range 0to 360°

= § Resolution 0.01°

° Uncertainty <1°

2 | Sampling rate 1 data set per second

§ Tuning range 400 - 405.99 MHz

= | Bandwidth <12kHz
Max. range > 250 km
Frequency stability, 90% probability | < 1 kHz

| . Emission bandwidth acc.to EN 302 054
§§ LType GPS / GLONASS / BEIDOU
; “ & Number of channels 72 |

FL-GRS-DFM-17 en V01.03 - 06/2021 - Errors and omissions excepted.
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Datasheet Radiosonde DFM-17

m Designed for balloon borne use throughout the

world under all meteorological conditions

m Multi GNSS radiosonde (GPS, GLONASS,
BEIDOU)

Highly stable transmitter

Low weight, small size

Simplified handling

Operating status indication via status LEDs
Optional XDATA interface

Easy ground check via Near Field Communica-
tion (NFC)

m Optional barometric pressure sensor

m Optional heated humidity sensor

)
GRAW

NRADIOSONDES

UK
CA "

ce

Overview

The DFM-17 radiosonde is designed for reliable measurement
of the atmospheric profile of pressure, temperature, humidity,
wind speed and wind direction from the ground to a height of
40 km. Data records are continuously sent to the ground sta-
tion via a stable telemetry connection.

Sensor boom

To ensure consistent and reliable performance, all sensors are
supplied ready to fly — 100% factory-set calibrated, and se-
curely mounted on the sensor boom. An additional calibration
before the flight is not necessary. Temperature and humidity
sensors ensure measurements during the ascent, and are not
influenced by thermal effects of the housing. A mirrored sur-
face reduces the susceptibility to errors by solar radiation. The
ceramic temperature sensor guarantees a fast reaction time
due to low mass and heat capacity. The capacitive polymer hu-
midity sensor is protected against moisture and icing by a mir-
rored capsule.

High quality telemetry

The telemetry of the radiosonde was developed for an interfer-
ence-free transmission of the data and is capable of horizontal
distances up to 300 km. The continuous detection and trans-
mission of the measured values of all sensors of the radiosonde
is performed in a time window of less than one second.

Near field communication (NFC)

The DFM-17 radiosondes can be initialized either via a serial in-
terface or via integrated near field communication.

Datasheet DB-DFM-17-EN | V01.06 | 21/09/2021 | Valid from product revision - | www.graw.de | info@graw.de

Indication of the operating status by status LEDs

The operating status of the battery, GNSS and radiosonde sen-
sors is indicated by three status LEDs. This makes it easy to
check the proper functionality of the radiosonde before launch.

Simple flight preparation

All sensors are well protected during transportation and
mounted ready to fly. After unpacking, the radiosonde just
needs to be initialized, thereafter it can immediately be at-
tached to the balloon. Since the DFM-17 initialization requires
very limited physical contact during flight preparation, there is
no undue risk of damaging the sonde during the preflight pro-
cess. The power needed during this procedure is provided by
the computer via the initialization cable, thereby saving battery
life. A well designed, sturdy, and convenient coupler is used for
attaching the DFM-17 to the balloon train. The complete
preparation takes less than 1 minute!

Stable housing

The Styrofoam housing is designed to balance between maxi-
mum robustness and minimum environmental impact. The
housing is designed to fully protect the electronics, including
from humidity and moisture, and is strong enough to avoid any
damages before and during flight. The shape and colour is de-
signed to minimize any thermal impacts on the sensors. The
soft material with smooth edges is designed to lessen the risk
of any injuries or damages as the radiosonde falls back to
ground.

Radiosonde DFM-17




| Technical Data

GRAW Radiosondes GmbH & Co.KG

Technical Data

Temperature

Type -
Measurement Range
Resolution 7 B
Terﬁpe(ature accrtrjr'arc’y
Repeatability in Eélibration
Reprpdggibﬂi{yir‘!ﬂsogndring

Response time (63.2%, 5 m/s, 71 000 hPa)
S{ability (05 Vyearrs) - '

| -90t0+60°C

Resistive

0.01 °C(internal)
c02c
<0.05°C
7:<76.2 °C
< Oé s
<003°C

Type B -
Nlearsurement Rangre )

VFSers;oIlijti;)n - N
Uncertainty
Re'producrirbilirt;/rinréounqmr_cr;r
Repeatability in calibration i
VRequl;)ée Vtime (677nl/s;1:0(7)OVhPa7, +29;°7C)7

Response time (6 m/s, 1000 hPa, 60°C)

Optional heating (de-icing)

Type o
Measurement Range
Reéo!utiohﬁ v - 7
Uvn_certaintx > 1Qé>hP_a
Uncertainty 100 - 10hPa
Uncertainty < 10hPa

Geopotential height

 <1%rH

~ Expected availability end (7)f720207

~ <004hPa

Thin-film capacitor
0t0 100 %rH
01%H

< 3 %rH

< 21%rH

025 0000
105 (time lag corrected)

Calculated by GPS (optional barometric)
11000 1 hPa
0.01 hPa (internal)
<1hPa
<02hPa

Measurement Range
Resolution

Uncertainty

Reproducibilty in sounding

Wind speed

500 m t040,000m
01m
<8m
<sm

Method
Measurement Range 7
Resolgtiop -
Uncertainty

Wind direction

‘Calculated by GPS
0t0 200 m/s
lO.vOJWm/s (Vinrternali) B
;<7 0.1 m/s

Method o
Measgrem_ent Rangg
Résolution
Uncertainty

~ Calculated b_y_GPs

0to360°
70.91 ° v(intemal)

<1°
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GRAW Radiosondes GmbH & Co.KG Technical Data |

Transmitter type i ) Synthesized o - .
TuningRange ] - © 400-405.99 MHz 7

Bandwidth <12 kHzr 7

Max. range o 77> 256 km i 7 o

- <1kHz gfrerciﬁency drriftﬁ<;1 ki-}z)
‘Acc. to EN 302 054

Frequency stability
Emissionrbiargo!yvidth B

Output power - ' N o <i00mw

Sideband radiation . - © Acc.toEN302054

Moduation e

Datadownlink ' . 12s0bivs

Dataloss T

‘Sampling rate 7 ) 7 N THz .
Frféqrueincyrcrhia:nnels B o ) i - 300 (Vturneabilie in20 kHz steps)

7N7a‘tionarl standards - o ) - - “ETSI (Eurqu), NTIA (U§A) -

GNSS receiver

Type - 7 ) @PS/GLONASS/BEIDOU

Numberrgfrcrhra’nnelsr i N R - ,,,i72 - - o

Cold start acquisition time B . 265 .
Reacquisition time ' . s , ,
Technology : B - V'VISGPS (SQAS) i ) )
Horizontal position accuracy ) <2smo .
Horizontal position error 7 - B 7 ~ <5m(CEP90) . B B
VVeritii;quositicrgqrgrror 7 - » <10 m (CEP90)

Velocity accuracy ) - - 7 - <0.05m/s

Heading accuracy < 0.3°

Mz;xinrﬁurrrn ajltitudé 7 N » ) - . unlimitéd

Interface to external sensors
Pro@o;gl )

_Xdata

Transfer rate - B l?4,bxt,e;/5 )

Battery type o 7 ~ 2xLithium CR123A, replaceable |
Battery capacity ) 7 2x 1500 mAh 7 )

Iéattery operating time o 7 o v>v240 min

Battery voltage . A 7 -3 -6V 7 B

BratrteryAsrayirrig feature 7 7 LR'édiosonde prowered by groundstation during preparation )
Dimensions (body) 90 x 67 X 44 mm

Antenna _ softwirewith coverto protect from njuries

Documentation Complete user documentation set is available

Material of string ~ Polypropylene (optional cotton)

Tenacity - 7 7 - <120N )
Ifengih §fstriﬁg - ' ) - - ‘ 30 mﬁ -

Unwinding Speed 7 03m/s

Weight ! . TR

DB-DFM-17
GRAW Radiosondes GmbH & Co. KG | Muggenhofer Str. 95 | 90429 Nuremberg | Germany | Tel: +49 911 3201-100 | Fax: +49 911 3201-150 | inffo@graw.de | www.graw.de
Errors and omissions excepted
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| Technical Data GRAW Radiosondes GmbH & Co.KG

Packing / Labelling

Packing type ) B ) ) Robust carton with individual protective placeholders i
Mgistgﬁrgrbrortectiqn o 7 7 ) . - 7 o Orprtrionarl sealed backing with an approbriate desiccant package
‘Quantity per carton ) B - VStandarrcrj (1,5,25)orcustomrgri-speciﬁrc B . o
Larberlilringi - 7 . ) 77 7 - ) Standard or cusfqmgj;sbécifigwith durable and legible marking )

Serial numbers Standard or customer-specific

Shipping documentation Standard or customer-specific packing lists, commercial invoices, cus-
toms documents, etc.

Notes: Uncertainties are expressed with 2-sigma confidence level (k=2); Reproducibility calculated by twin soundings.
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EN17050:2004 DOC )
Industrie / Industr . ..
DOC-CE-IND 4 EU — Konformitatserklarung G,?né W
EU - Declaration of Conformity ( ~
Zertifikatsnummer / Certificate ID: DOC_2020-034_CE-IND_DFM
Hersteller / Manufacturer: GRAW Radiosondes GmbH & Co. KG
Muggenhofer Stralle 95
90429 Nurnberg
Germany

Gegenstand der Erkldrung / Object of declaration:

Hiermit erklart der Hersteller in alleiniger Verantwortung, dass die folgenden Produkte /
We hereby declare on our exclusive authority that the following products:

Produktgruppe / Produkt /
Productgroup Product

Radiosonde / DFM-09, DFM-17, PS-15
radiosonde

EU-Richtlinien und Normen / EU Directives and standards:

gemal den nachfolgenden EU-Richtlinien unter Einhaltung der beschriebenen Normen konform sind /
are in conformity with the following EU Directives. This is verified by confirming the listed standards:

EMV-Richtlinie / EMC Directive: 2014/30/EU EN 301489
RoHS-Richtlinie / RoHS Directive: 2011/65/EU EN 50581 : 2012
Telekommunikationsrichtlinie / 2014/53/EU EN 300220-2 : 2018-09

Radio Equipment Directive (RED):
Niederspannungsrichtlinie / Low Voltage Directive (LVD): ~ 2014/35/EU

Gesundheits- und Sicherheitsanforderungen / E:“ 222(758--12 10
Health and safety requirements: pLel

Harmonized Standards (Meteorological Aids): EN 302054-2

Unterzeichnet fiir und im Namen des Herstellers / signed for and on behalf of the manufacturer:
Ni’xmj‘erg / Nurgmberg, 03.03.2020
s Y}

Horf

i i;' & / ‘/
¥ ) A~
— /\ D
i A
i [ .
Florian Schmidmer (CEO)
( GRAW Radiosondes GmbH & Co. KG, Muggenhofer Strafle 95, D - 90429 Niirnberg
L Telefon: +49 911 3201-100, Fax: +49 911 3201-150, info@graw.de, www.graw.de
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