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Fidas® Fly 200
Lightweight aerosol spectrometer integrated in a HORUS octocopter

Description
The Fidas® Fly 200 is a combination of an ultra-light real-time dust monitor made by Palas® and a ﬂight robot made by Airclip
Service GmbH Co KG. With the Fidas® Fly 200 as measuring system has been created, which enables - based on the wellapproved measuring technique of the Fidas® systems - the continuous and simultaneous measurement of the PM-fractions
PM1, PM2.5, PM4, PM10, TSP or respirable, thoracic, and inhalable mass fractions as per DIN EN 481 as well as in addition the
particle number concentration as well as the particle size distribution in 32 size classes per decade within the particle size range
of 0.18 – 18 µm or 0.5 – 40 µm - and all this in an additional spatial dimension. This is made possible by applying the ﬂight
robot HORUS of the company Airclip GmbH, Dresden, Germany as a carrier unit for the ultra-light ﬁne dust monitoring system
Fidas® Fly 100. The ﬂight robot is an octocopter, oﬀers an exceptionally high operational safety due to redundant layout of the
ﬂight system and can be controlled manually by hand as well as automatically. By using GPS, deﬁned way-points / routes can be
patrolled in an automatic and reproducible way. The ﬂight time per battery charge is approx. 20 min, the exchange of battery is
only about 2 min. The Fidas® Fly 200 allows among others ﬁne dust measurements at up to now inaccessible locations (e.g. in
the area of transfer of emissions to the athmosphere), can be used for the assessment especially of line and area sources (e.g.
open mining sites) and also deliver valuable parameters for RD purposes (e.g. for prognosis models). The Fidas® Fly 200 uses
the recognized measurement technology of optical light scattering of single particles and is equipped with an LED light source
with high intensity (dpmin = 180 nm), highly stable output and long lifetime. The calibration of the system can be checked and
adjusted, if necessary, easily and quickly also under ﬁeld conditions on site at any time with the help of a monodisperse test
powder. The Fidas® Fly 200 is equipped with a data logger with 4 GB Compact Flash storage. The ﬁrmware supports complete
remote access with remote maintenance and optional data storage at www.palas.de/user. The Fidas® Fly 200 is distributed
by the company Airclip GmbH, Dresden, Germany ( Contact Airclip1 ). All necessary training / education for the operation
of the ﬂight robot are carried there out, too. Furthermore it can be agreed there on ﬂight campaigns as a service (e.g. for
project-related campaigns). Measuring principle The actual aerosol sensor is an optical aerosol spectrometer that determines
the particle size using Lorenz-Mie scattered light analysis of single particles. The single particles move through an optically
diﬀerentiated measurement volume that is homogeneously illuminated with white light. Each particle generates a scattered
light impulse that is detected at an angle of 85° to 95° degrees. The particle number is measured based on the number of
scattered light impulses. The level of the scattered light impulse is a measure of the particle size diameter. The lower detection
limit for immission measurement was able to be reduced to 180 nm through improved optics, higher light density using a new
white LED as the light source, and improved signal analysis (logarithmic analog digital converter). This enables greatly improved
detection, especially of smaller particles, which are mainly found at high concentrations near roadsides (see Fig. 1).

1 Contact

Airclip: http://www.airclip.de/company/contact
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Fig. 1: Higher sensitivity with the Fidas® ﬁne dust measurement system for the 0.18 – 18 µm particle size range The better
the classiﬁcation accuracy and the resolution capacity, the more accurate the deﬁnition of the particle size distribution. Using
a white light source enables a precise and unambiguous calibration curve to be obtained, resulting in an extremely high size
resolution. The patented T-stop provides a precisely deﬁned optical measurement volume and enables particle measurement
without border-zone errors, resulting in a precise size measurement. The new digitized electronic signal analysis system enables
the rapid identiﬁcation and correction of coincidence, as necessary.
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Fig. 2: Comparison of the algorithms for conversion of the particle size distribution by PM values In order to convert the
measured values into a mass or mass fraction, the high-resolution particle size distribution in each value is multiplied by a
correlation factor that reﬂects the diﬀerent sources (e.g. combustion aerosols, tire wear, pollen) of the environmental aerosol
(see Fig. 2). A mass fraction is obtained by additionally applying the separation curve (see DIN EN 481) to the determined
particle size distribution. Multiple separation curves can be used simultaneously for the same size distribution, which enables
the simultaneous output of PM10, PM2.5, PM1 (and others). For example the Fidas® Fly 200 can be operated with the same
conversion algorithm, which has also been implemented in the type-approved and certiﬁed ambient air monitoring system
Fidas® 200 for regulatory monitoring of ambient PM2.5 and PM10 concentrations. The delivered software allows for manifold
evaluations and presentations of the measured data.

Fig. 3: Flight of Fidas® Fly 200
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Beneﬁts
• Measurement at up to now inaccessible locations possible
• Continuous and simultaneous real-time measurement of multiple PM values in all three spatial dimensions
• Additional information based on particle number concentration and particle size distribution
• Light source: LED
• Up to 20 minutes measuring time during ﬂight operation per battery charge
• Only 2 min per battery exchange
• 8-propellers-platform
• High operational safety due to redundant design of the ﬂight robot
• Live transfer of all relevant ﬂight data and control data
• Flight mode: manual control with stabilisation of position, automatic stabilisation of height, dynamic stabilisation of GPS
position, automatic following of GPS routes, automatic taking oﬀ/landing
• Fidas® data analyzer software for individual analysis of your measurement data on an external PC
• 8-propellers-platform
• PDAnalyze Fidas® software for individual analysis of your measurement data on an external PC
• Low maintenance
• External check of calibration on site possible
• Reliable function
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Datasheet
Parameter
Interfaces
Measurement range (size)
Size channels
Measuring principle
Measurement range (number CN )
Volume ﬂow
Dimensions

Description
USB, Wi-Fi
0.18 – 40 µm (2 measuring ranges)
64 (32/decade)
Optical light-scattering
0 – 20,000 particles/cm3
1.4 l/min
10.5 • 37.5 • 17.5 cm (H • W • D, sensor only)

Weight
approx. 4 kg, tare weight: 1.9 kg
Data logger storage
4 GB
Measurement range (mass)

Reported data
ﬂight time

0 – 1,500 µg/m3
PM1, PM2,5, PM4, PM10, TSP, CN , Partikelgrößenverteilung
approx. 20 min.
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Applications
• Fine dust monitoring at inaccessible locations or diﬀuse sources (road, quarry, surface mining site)
• Indoor air quality studies in, e. g., factory halls
• Immission and emission monitoring
• RD projects for, e. g., determination of emission factors or for obtaining data for dispersion modelling

Palas GmbH
Partikel- und Lasermesstechnik
Greschbachstrasse 3 b
76229 Karlsruhe
Germany
Contact:
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E-Mail: mail@palas.de

Managing Partner:
Dr.-Ing. Maximilian Weiß
Commercial Register:
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company registration number: HRB 103813
USt-Id: DE143585902
Internet: www.palas.de
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