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Operating Ceiling: 43,000 ft (13.1 km)
Climb Rate: 3300 ft/min (16.8 m/s)
On Station Time: Up to 4 hours

Cruise Speed: 340 knots (175 m/s)
Sampling Speed: 160 knots ( 82.3 m/s)

o Low fuel consumption at all altitudes.
o Certified for flight into known 1cing.

o Long wingspan allows for take oft from Structural Modifications:

shorter airstrips.

e Pylons beneath wing tips.

o Hard points on tuselage.
e Nose Boom

Cabin

The minimum crew 1s a pilot, co-
pilot, and flight engineer. Two ad-
ditional seats are typically availa-
ble for a flight scientist and an ob-
| server. The cabin size is approxi-
mately five feet in diameter and
more than 16 feet in length.

The data system always records basic parameters such
as position, altitude and speed. The meteorological
package mcludes measurements of temperature, dew
point temperature, pressure and wind. The three-
dimensional wind field algorithms use measurements of
acceleration, pitch, roll and yaw combined with angle
of attack, angle of sideslip and airspeed measurements.
An Applanix POS-AV strap-down gyro system, with in-
tegrated global positioning system (GPS), provides the
ground relative parameters, while the gust probe pro-
vides the air relative parameters Software calculates

‘ ' the turbulence intensity
from differential pres-
sure transducer meas-
urements.

The cabin can accommodate the installation of mstru-
ments provided by outside investigators. Several 19-
inch racks are available to accommodate standard in-
struments with space available for additional project
instruments. A KVM switch and time sync are avail-
able for guest data systems.
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""" » Interface DMT CCNC - Droplet Measurement Technology Cloud Condensation Nuclei Counter

X Valve SEAA/D - Science Engineering Associates Analog to Digital Board
SEADAS  -Science Engineering Associates Data Acquisition System
Filter TSI CPC - TSI Inc. Cloud Particle Concentration

Uwyo CCNC - University of Wyoming Cloud Condensation Nuclei Counter
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The Calibration Lab enables testing and calibration of research instruments deployed
on airborne platforms and at surface monitoring sites. Two center room work bench-
es, with power and Internet, are available. A fume hood vents air outside the lab.
Pressure, volumetric flow and temperature standards are available for instrument cali-
bration. Windows computes, along with an M200 Science Engineering Associates
Data Acquisition System are used to collect data. Labview software 1s available.
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Science Engineering Associates §
(SEA) Model M300

Data Acquisition System (DAS)

e Records and Displays Data in
Real-time

e Graphic and Alphanumeric
Formats

The Data Acquisition System (DAS) 1s cus-
tomized for each project in order to accom-
modate specific research demands. Data
from each flight 1s processed, edited
(missing value code inserted if parameters
are determined to be invalid), and forwarded
to the project scientist or sponsor in a timely

manner (generally within 24 hours of each
flight).
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Data Aequlsltlon

Data parameters are provided in
text and/or NetCDF file formats.
Text files include a metadata
header that clearly describes all da-
ta within the file. Customized cross
-platform software 1s available to
quickly display and analyze the
provided data files. All processing
software 1s open source to enable
scientists to understand how all pa-
rameters are determined.

Mariusz Starzec

The Penthouse Lab on the top of Clifford Hall
supports atmospheric aerosol sampling and the
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NorthPol C-band radar. The NorthPol radar is
used to direct the Citation Research Aircraft to lo-
cation of sampling interest.
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- High Volume Filter Sampler

Passive Cavity Spectrometer Probe

- Scanning Mobility Particle Sizer
- Tapered Element Oscillating Microbalance

Instrumentation
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Antennas: Several GPS and Iridium antennas provide
position information and satellite communication.

Heated Inlet: Aerosol samples for the Condensation
Particle Counter (CPC) are provide via a 1.0 inch di-
ameter heated inlet.

BCP Window: The Backscattering Cloud Probe (BCP)
measures cloud droplets from 3-70 um diameter.

FSSP: The Forward Scattering Spectrometer Probe
(FSSP) measures cloud droplets number concentration
from 3-50 um diameter in 20 size channels at a rate of
10 Hz.

Hot Wire LWC Probe: The King Hot Wire Liquid Wa-
ter Content (LWC) Probe measures total cloud liquid
water content.

CDP: The Cloud Droplet Probe (CDP) measures cloud
droplets concentration from 3-50 um diameter in 30
channels at 8 Hz, with particle-by-particle information.

2D-C: 2-dimentional cloud (2D-C) imaging probe
measures concentration, size and shape from 30-3000
um diameter.

Nevzorov Probe: The Nevzorov Probe uses hot wires

to measures total cloud liquid and ice water content.
Icing Probe: The Icing Probe detects supercooled liquid

water that forms ice on the aircraft.
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Gas _Inlet: Gas inlet for the Tunable Diode Laser
Hygrometer (TDL) instrument.

Nose Boom Gust Probe: A five port Gust Probe is lo-
cated the tip of a Nose Boom. The Gust Probe pro-
vides air speed velocity relative to air that is combined
with ground relative velocity to allow determination of
the atmospheric winds.

Optical Window: The normal windows have been re-
placed with specially designed optical glass windows
for sampling with LIDAR based instruments.

TAMDAR: The Tropospheric Airborne Meteorological
Data Reporting (TAMDAR) probe measures and
downlinks various meteorological parameters.

HVPS-3: The High Volume Precipitation Spectrometer
version 3 (HVPS-3) measures precipitation size parti-
cles in 128 channels from 150 um to 1.9 cm.

Temp. Probe: The Temperature Probe (Temp. Probe)
measures the ambient air temperature.

Pitot Tube: Measures the true air speed of the aircraft.

CIP: The Cloud Imaging Probe (CIP) measures cloud

droplets concentration, size and shape from 25-5000
um diameter.

CPI: Cloud Particle Images (CPI) produces images at

2.3 um resolution which enable habit determination.

Flight Profiles

Research Aircraft
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Sampling around cumulus begins with below
cloud base aerosol sampling in the updraft re-
gion, followed by an ascent and turns (90-270
degrees) outside of cloud, and a constant alti-
tude pass through the cloud. The ascent/turn,
constant altitude penetration, 1s repeated until
the top of the cloud is reached.
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Sampling a stratus cloud deck includes below
cloud base aerosol sampling, aerosol sampling
near cloud base (both under cloud and in cloud
free conditions), cloud microphysical sampling,

and an above cloud top leg.

University of North Dakota
Education

Twenty-six students have participated in Citation Research Aircraft flights. From 2010-2012, graduate
students included Aaron Kennedy, Andrea Neumann, Brandon Bigelbach, Danny Burtch, Dan Koller, Di
Wu, Erica Dolinar, Grant Gutierrez, Joel Siegel, Keith Strang, Matthew Clegg, Shaoyue Qiu, Yingxi Shi,
Yujun Qiu, and Zhe Feng; undergraduate students included Justin Weber, Melissa Becker, Miranda
Hilgers, Nicole Bart, Ben Schink, Matt Saari, Andrew Benson, Kevin Mahoney, Mariuz Starzec, Nick
Carletta and Phondie Simelane.
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