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The IAGOS Packages BCP: Principle of Operation | | Installation: FAAM BAe 146
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IAGOS-ERI eParticles pass through open laser beam *Modified BCP commissioned by IAGOS from DMT
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«IAGOS-ERI uses a DMT Backscatter Cloud Probe — eScattered light in the 56° cone is collected by .'OptICS cap separable from main body o
th iniat BCP photo-detector instrument

VS mlrr:;alusrlf be di . eIntensity of back-scattered light dependent on: *BCP can be removed from flange independently of
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'_X X - CIAWIE o cm diameter; optics cap intensity and shape of laser beam eAllows aircraft to remain in-service if probe fails:

*ls just as reliable, using common components eSignal is amplified, digitised and sized into 10 or 20 crucial for installation on commercial aircraft
and techno.logy size bins, size range 5-75um diameter *Mounted on third starboard window blank:
*Mounted in-board — no extra drag, leads to lower Probe consists of optical head, separate electronics minimises depth of aircraft boundary layer

running costs, minimal certification costs
eUsed on a flange with two Rosemount inlets for
the main Package 1

control box, optics mounting cap

*Mounted on a reduced
MOZAIC flange with a
Rosemount housing and SAW
H,0 vapour instrument as part
of the Small Package
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Testing on the FAAM BAe 146 |Fiights Future Work
The BCP has been flight validated on the NERC/FAAM The BCP was operated on a number of flights «Full analysis of BCP data to
BAe146 UK research aircraft: during Septex supported by NERC and FAAM correctly scale the data for tru
eTried-and-tested platform with extensive experience of Date | Flight | Details air speed and sample volume

e . . . 7/9/2010 | B551 | Evolution of polluted layer advecting across North i . K X
certifying and using new instruments Sea covering the hours before and after sunrise eContinuing validation and
'Comparison with a number of other cloud probes 9/9/2010 | B552 | Tracking the pollution plume of a large cargo ship in re||ab|||ty testing with FAAM  The FAAM BAe146
. . . he North Sea
including “core instrument” CDP ‘ i

g 14/9/2010 | B553 | Detailed microphysical measurements in cumulus, ola boratory testsin the

*BCP uses components common to CDP cirrus and stratiform, cloud, centred on Chilbolton University of Manchester Ice
Issues to be addressed: 14/9/2010 | B554 | Companion flight to B554 with multiple cloud Cloud Chamber - MICC.
*Sampling within the boundary layer of the aircraft: ponctoton o ToLonL eheh i ith f

) pling V7 ER] ) 15/9/2010 | B555 | Development of cumulus towers off the north coast Comparlson with a number @
quality of data of Scotland cloud measurement
eSafety certification before commercial use commences 16/9/2010 | B556 | Development of cumulus towers off the north coast instruments under a wide

f s . of Scotland
eReliability testing range of conditions down to

Comparison with CDP and CAS Instruments : UG Wilers (e em i

Droplet spectra compare
100

well between the probes: www.cas.manchester.ac.uk/restools
BCP is on front fuselage,

: - cloudchamber/index.html M CCashonineChs ShHichn
_ CDP s on port wing / / cloud instruments

ePreliminary results — calibrations still to be applied
eResults for Flight B553 shown. Range of cloud
conditions: pure liquid, mixed-phase, ice-only

g & pylon, CAS is on
£ starboard wing pylon.
& BCP tends to undercount
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«BCP agrees well qualitatively with CDP and CAS Rl ( S
*BCP responds to presence of ice o] 0 it ummary
o H A will more closely follow *STC Certification successfully completed
0
roplet Diameter pm ti lines. . . N
A S Sreamines «Flight validation of probe FAAM BAe 146
g peretySTidous *Good qualitative agreement with other reference
Allthree probes s e o probes, with limitations due to sampling within
respond to presence

of ice in cirrus at

aircraft boundary layer
35000ft

eFurther quantitative analysis to be carried out on
BCP data
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200- BCP also responded . . .
to sea spray on an ‘ ePotential to upgrade BCP in future with a
lier flight 04 " " . . .
' ‘ garter fight : depolarisation option which would enable reliable
100- I a Al a q
‘ ' i o NM' h '\ s M © discrimination between water, ice, sea-salt spray
L HA | || L } | pl il ‘} o0 M\ V \y w \W M.M I \ul 3 and dust X
w100 w0 | we e 2w Zw| mw o € €5 Ih *The IAGOS packages require that the BCP act only
Comparison of liquid water content dunng flight 5553.Quantative agreement is good, . . . .
Comparison of droplet number concentration during Flight BSS3 despite BCP sampling within the aircraft boundary layer. as a cloud indicator: this requirement is amply
\_ ~ /) \_ fulfilled, with added droplet spectra information )
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