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General Data notes
DEEPWAVE is a night time project. There is no forward looking video or digital imagery produced for this project due to low visible light levels. There are digital images available for RF15, TF01, FF02, FF04, and FF05; these can be made available by request.
This Applanix inertial reference system was flown in DEEPWAVE primarily as an experiment to verify its performance and viability as a potential compliment to the other GPS and Inertial systems on the GV as it has accuracy specifications that exceed the others. The Applanix performed well on the test flights but in the field it only performed satisfactorily on 7 out of 26 research flights. These were flights RF07, 8, 13, 15, 23, 25, 26. The problems have not been fully diagnosed but appear to be related to lack of reliable GPS on some flights and an inconsistent start up and initialization procedure on others. It should also be noted that there was a lack of expertise on this instrument in the field and it was the first time it had been installed and flown on the GV in this configuration. The data from the Applanix were recorded on a computer separate from the primary aircraft data system (ADS) server.

The RICE supercooled liquid water (SLW) indicator was affected by a noisy power or ground, traced to the interference with a co-located UHSAS instrument. The signal from RICE may become negative on occasion. The impact of this on data quality is low as there were very few encounters of the SLW during the project; RICE should be used only as a qualitative indicator of onset of icing.

During DEEPWAVE the chilled mirror hygrometers operated in regimes exceeding their design limits. After descents they frequently oscillated trying to stabilize the mirror temperature in presence of excessive condensation. After RFxx additional insulation was added to the dew pointers and their performance improved. For all flights, at high altitudes the frost point is lower than the sensors’ cooling capability and the instruments reach their limit at -65 to -70C.
For the first 4 flights there were problems switching between the two OmniSTAR satellites with the result that OmniSTAR is fully active for 50-70% of the flight time for these flights. After configuration changes to the GPS receiver the fully-corrected coverage increases to nearly 100% for the remainder of the flights. The flights where OmniSTAR dropped out have been post-processed using the ground reference stations.
The UHSAS suffered from insufficient flow, intermittent internal cabling/connection problems, and occasional spikes in the histogram on many flights during this project. The cabling/connection issues affected the reported housekeeping values but not actual values, and nearly all of these incidents were detected and corrected in processing.            

Flow problems, on the other hand, led to data losses for nearly half the flights.  Through the project, the UHSAS increasingly could not maintain adequate sample and sheath flows at low ambient pressure.  No viable data were obtained from RF09 through RF19 as a result.  After RF19 the UHSAS pump was replaced, restoring the nominal instrument performance for the remaining flights. Size distribution histogram spikes are an infrequent occurrence, and generally persist for only 1 second, but occasionally up to 4 seconds.  These events have been noted on individual flights below (where obvious) and blanked out.
The counting efficiency of TSI 3760A butanol CN counters declines rapidly with pressure below about 200 mb, where much of the DEEPWAVE flying took place.  A pressure-dependent correction based on published measurements has been applied.  The true correction is size-dependent up to about 50 nm or so, but since the CN counter lacks size information we are limited to a single value applied uniformly to all sizes.  The applied correction factor is therefore conservative, and may lead to slight underestimation of the very low concentrations often seen at high altitude. The instrument used the PDUMPPL sensor, plumbed to its intake, to provide CN pressure CNPS ('Cn Pressure Static') for this project only.
The gust pod wind measurement system uses an internally mounted inertial system, which is compact but inferior in performance to the aircraft INS. This CMIGITS INS sometimes shows drift in the heading measurement, which can render wind calculations incorrect. In all cases CTHDG_GP should be compared with THDG and while a stable offset is normal, rapid excursions should be a flag to disregard wind data from the gust pod (*_GP). All _GP wind data when ROLL exceeds 5 deg should also be disregarded and have been removed from the dataset. Further, CROLL_GP showed several instances of slow drift that is difficult to identify, causing a slow departure of WI_GP from WI and WIC. These periods are mentioned in flight specific notes below.
TAS_GP, the air speed measurement from the gust pod, was computed for the project utilizing solely the attack, static pressure and dynamic pressure from the gust pod, and ambient air temperature. The parameterization of TAS_GP for PS_GP is limited to altitude above 5,000 m, true airspeed over 130 m/s and aircraft roll angle less than 5 deg. All TAS_GP data outside of this envelope have been removed from the data files.

AKC_GP is a surrogate angle of attack calculation that utilizes the attack angle computed from the gust pod to approximate the attack angle of the radome gust probe using a simplified equation

AKC_GP = 3.73 + 1.1 * AK_GP

This approximation is derived from flights preceding the servicing of the radome after RF06, is representative of the flights before RF06 and has been used to compute the winds from the radome for RF06 and RF07. These are the flights during which ADIFR, the vertical differential pressure measurement on the radome, was compromised by frozen water droplets in the tubing and resulted in inability to calculate WI and all other wind vectors from the radome probe. Therefore the WI and WIC for RF06 and RF07 are computed using the gust pod angle of attack, yet the lateral wind vectors and wind speed are computed from the radome gust pod.
Flight Specific Data notes

RF01
1/11/2014

The backup GPS (Garmin) did not function from 08:00 to the end of the flight. Omnistar service dropped out from 06:18 to 07:08; 07:47 to 08:10; 08:18 to 08:50; 09:07 to 10:16; 11:41 to end of flight. From the comparison with the avionics GPS (ALT_A) it appears that only the period from 09:07 to 10:16 sustained loss of accuracy in the GPS measurement. From the comparison with the avionics GPS it does not appear that other dropout periods sustained a loss of accuracy (there are no step changes observed in GGALT near the time of onset of DGPS augmentation loss, which are indicative of the unresolved L1-L2 ambiguity).

DPL became unstable and did not produce usable data after 09:11.
UHSAS flows dropped at high altitude.  Pump pressure relief valve adjusted prior to this flight, 2 turns CW (supposed to raise opening pressure).  Flows declined at slightly lower pressure than during test flights, suggesting that relief valve adjustment was in wrong direction.  Some data loss mid flight due to bad flow and a power cycle.
CVSPD_GP exhibited an unexplained drift from 08:22:59 to 08:53:24, causing bad _GP wind data during that period.

RF02
1/13-1/14/2014

The Omnistar service dropped out from 07:35 to 08:00; 10:13 to 11:25; 11:51 to 13:20. From the comparison with the avionics GPS it does not appear that there was a loss of accuracy during the dropout periods (there are no step changes observed in GGALT near the time of onset of DGPS augmentation loss, which are indicative of the unresolved L1-L2 ambiguity).

UHSAS pressure relief valve on pump readjusted 4 turns CCW, to undo previous change and add two turns in reverse direction, prior to this flight. A few spikes in CONCU due to an internal serial bug; these are blanked out. Flows sagged at 40 kft, but otherwise data look OK. There was one episode, < 5 minutes, of negative flow (or more likely zero, based on zero particle counts) at 13:58:59-14:03:13. Noted rise in CONCU from ~80/cc to ~500/cc at about 10:30-11:20 and again at 12:10-13:05, corresponding to transects over and east of Tasmania, respectively.  Size distributions look good.
_GP winds show two periods of significant deviation from the radome winds. These are likely attributable to a CPITCH_GP drift that is not consistent and can’t be readily identified. These periods are from 08:35 to 10:11 and from 13:28 to 15:16.
RF03

1/17/2014

The Omnistar service dropped out from 08:03 to 10:14. From the comparison with the avionics GPS it does not appear that there was a loss of accuracy during the dropout periods (there are no step changes observed in GGALT near the time of onset of DGPS augmentation loss, which are indicative of the unresolved L1-L2 ambiguity).

UHSAS Sheath flow sagged for much of the flight, but sample flow was maintained.  Some noise at times in the flows ~10%; also noise in other housekeeping parameters.  A few spikes once again, but data are otherwise good.
DPL stopped outputting valid data after 10:40:15.

All _GP wind data are bad for this flight due to the bad pitch and roll data produced by the gust pod inertial system, and have been removed from the dataset.

RF04

1/19/2014

Left dewpointer was inoperable for the entire flight.

The Omnistar service dropped out from 06:49 to 10:00; 11:05 to 11:35; 12:05 to 12:22; 14:24 to end of flight. From the comparison with the avionics GPS it does not appear that there was a loss of accuracy during the dropout periods (there are no step changes observed in GGALT near the time of onset of DGPS augmentation loss, which are indicative of the unresolved L1-L2 ambiguity).

Gust pod inertial system did not initialize properly on take off, which resulted in a scrambled heading measurement and caused the loss of all _GP wind data for this flight.

RF05

1/22/2014

The Omnistar service dropped out from 10:22 to 10:41 and from 14:38 to the end of flight. From the comparison with the avionics GPS it does not appear that there was a loss of accuracy during the dropout periods (there are no step changes observed in GGALT near the time of onset of DGPS augmentation loss, which are indicative of the unresolved L1-L2 ambiguity).

Left dewpointer was noisy for extended periods at high altitude where the frost point temperature exceeded the instrument operating range. Refer to DP_VXL for frost point measurements.
RF06

1/24/2014

The Omnistar service dropped out from 08:56 to 09:30 and from 10:20 to 11:00.

UHSAS generally ran well, but suffered decreased flows late in the flight, from about 12:37:00 - 13:32:40.  Sample flow went to zero and particle counts were at zero during this period.  Sample flow recovered at about 13:28:30, but particle counts did not resume until 13:32:42.  Normal operation then continued for the remainder of the flight.
Radome gust pod ingested water into the ADIFR ports on take off and the attack measurement was severely biased the entire flight. The gust pod attack angle measurement was unaffected and is used as a reference for PSXC calculation for this flight. AKC_GP was used as a reference attack angle to calculate W, U and V vectors for this flight.
_GP winds show one period of significant deviation from the radome winds. It is likely attributable to a CPITCH_GP drift that is not consistent and can’t be readily identified. This period is from 07:24 to 08:37.

RF07

1/24/2014

CN began to run out of butanol starting around 07:00 (cannot pinpoint the time), when CNCNTS began an abnormal slow decline in level flight, dropping below ~10 Hz by about 12:30.  Apparently normal operation up to 07:00, but even those data are suspect.  All subsequent CN data for this flight are discarded.
VCSEL data lost from 05:59:57 to 06:11:00.

Radome gust pod water in the ADIFR ports was only partly corrected and in flight the ports froze, causing the attack measurement to be severely biased the entire flight. The gust pod attack angle measurement was unaffected and is used as a reference for PSXC calculation for this flight. AKC_GP was used as a reference attack angle to calculate W, U and V vectors for this flight.

DPR did not produce usable data for the entire flight.

RF08
1/24/2014

DSM 310 failure at about 09:38.  No CN data for remainder of flight. UHSAS were lost from that point on as well. UHSAS sample flow dropped out within ~90 minutes of take-off.  Power cycling failed to correct the issue.
GPS data gap exists from 10:07 to 10:10.

RF09
1/24/2014

No UHSAS data for this flight.  Sample and sheath flows were low on power up, only about 60% of normal, and never recovered.  Sample flow dropped quickly to near zero on climb out.
The Omnistar service dropped out from 10:35 to 10:40.

_GP winds show one period of deviation from the radome winds. It is likely attributable to a CPITCH_GP drift that is not consistent and can’t be readily identified. This period is from 08:22 to 08:52.

RF10

2/8/2014

No valid UHSAS data at altitude for this flight.  Again sample and sheath flows were low on start up, falling further during climb out, with sample flow dropping to near zero.  In addition, flow readings were pegged at their maximum values for much of the flight (while actual flows remained extremely low).
The Omnistar service dropped out from 08:02 to 08:04

WI and WIC show a positive offset at the lower altitude leg from 10:15 to 10:55 due to an imperfect altitude dependent parameterization. WI_GP is affected less by the altitude change.

RF11

2/12/2014

UHSAS was down for this flight with insufficient sample flow.
A discrepancy between WI, WIC and WI_GP appears to be caused by offset and unrealistic changes in CPITCH_GP.

SSRD and PSF / PSFC step change occurs at 07:28, which persists through the rest of the flight. The cause is not understood.

RF12

2/17/2014

UHSAS was down for this flight with insufficient sample flow.

The Omnistar service dropped out from 16:42 to the end of flight.
RF13

2/19/2014

UHSAS was down for this flight with insufficient sample flow.

RF14

2/22/2014

UHSAS was down for this flight with insufficient sample flow.

WI and WIC show a positive offset at the lower altitude leg from 10:15 to 10:55 due to an imperfect altitude dependent parameterization. WI_GP is affected less by the altitude change.

RF15

2/24/2014

RF15 was an inter-comparison flight with the DLR Falcon aircraft. Most of the flight was flown at altitudes lower than the one optimized for WI calculation, therefore an average non-zero WI offset is observed throughout the flight.
A loss of satellite reception just before takeoff resulted in a half-hour of sub-optimal OmniSTAR corrections while the differential system converged on the solution. The system did not establish full correction until 03:25.
UHSAS was down for this flight with insufficient sample flow.
RF16

2/28/2014

UHSAS was removed from the aircraft for repairs for this flight.
RF17

2/28/2014

UHSAS was removed from the aircraft for repairs for this flight.

_GP winds show one period of deviation from the radome winds. It is likely attributable to a CPITCH_GP drift that is not consistent and can’t be readily identified. This period is from 07:50 to 08:32.
The Omnistar service dropped out from 09:23 to 11:09. GGALT exhibit a step change at 10:53:55 when Omnistar recovered to data quality of 2. ALT_A and ALT_A2 should be used between 10:53:50 and 11:01.
RF18

2/28/2014

UHSAS was removed from the aircraft for repairs for this flight.

_GP winds show several periods of deviation from the radome winds. It is likely attributable to a CPITCH_GP drift that is not consistent. CPITCH_GP drift is apparent after every heading change on this flight.

RF19

2/28/2014

UHSAS was removed from the aircraft for repairs for this flight.

UI_GP and WD_GP are affected by heading measurement departures in the gust pod INS. Problematic periods with varying degree of THDG deviation are from 06:44 to 07:48.

RF20

2/28/2014

UHSAS pump was replaced prior to this flight, and probe tested during preflight.  Severe pegged flows during this flight make it difficult to assess performance, but there are no obvious flow dropouts.  There are some periods with very few particle counts, but these occur during times of pegged flow readings, so it isn't possible to confirm that sample flow was maintained in these periods.  Data from these "no particle" periods are therefore blanked.
WI and WIC in the altitude range close to 9,000 m are affected by the imperfect parameterization of the computation and exhibit a positive offset. This occurs during the time period from 05:12 to 05:25. WI and WIC and low altitudes demonstrate a negative offset.

The Omnistar service dropped out from 07:04 to 07:38.

VCSEL data gap exists from 03:34 to 03:41.

RF21

2/28/2014

UHSAS showed severe pegged flow readings during this flight.  Some periods with very few or no particle counts, but these occur during times of pegged flow readings, so it isn't possible to confirm that sample flow was maintained in these periods.  Data from these "no particle" periods are blanked, along with a few histogram spike events.
RF22

2/28/2014

UHSAS flow measurement much improved this flight following cable reseating by techs.  Sheath flow sagged ~20% at altitude, but remained at an acceptable level, and sample flow looked good the entire flight.  A few histogram spike events are blanked.
The Omnistar service dropped out from 08:42 – 08:50.

RF23

2/28/2014

UHSAS sheath flow sagged 15-20% at altitude, an acceptable decrease. Sample flow held throughout except 09:57:15-09:59:56 and 10:08:30-10:19:16, when it dropped to near zero, and each time recovered with a spike to a high value.  Sheath flow & UPRESS rose ~5% during these episodes.  It is not known if these are actual flow fluctuations or more of the connection problems.  Note that onboard tech (Cowan) reported 'in cloud' around the time of the first event, and during the second event that GV was climbing shortly after an icing incident. Some histogram spiking noted and blanked.
TAS_GP is not computed below 560 mbar and is missing from the middle part of this flight.

Altitude dependency of WIC and WI are also observed in mid and low altitude sections of this flight.

RF24

2/28/2014

UHSAS sheath flow sagged 15-20% at altitude, but sample flow was maintained throughout.  Still seeing occasional spikes in the histogram.
A discrepancy between WI, WIC and WI_GP appears to be caused by offset and unrealistic changes in CPITCH_GP.

RF25

2/28/2014

UHSAS sheath flow sagged 15-20% at altitude, and sample flow was maintained throughout except for a small drop at 06:02:25 - 06:03:08 (during climb-out) and a complete dropout at 12:04:45 - 12:07:30 (on descent). Histogram spikes noted and blanked.
A discrepancy between WI, WIC and WI_GP that is present throughout the flight appears to be caused by offset and unrealistic changes in CPITCH_GP.

All _GP winds are affected by the gust pod INS heading (CTHDG_GP) shift starting at 11:06 to the end of flight and shows a stair step change, which is not realistic and has been removed from the flight data.

RF26

2/28/2014

UHSAS sheath flow sagged ~20% at altitude, but sample flow held nicely throughout.  A few histogram spikes were noted and blanked.  A few instances of small-diameter noise also were blanked.
Technician notes

VARIABLE LIST

	ACINS
	IRS Vertical Acceleration

	ADIFR
	Vertical Differential Pressure, Radome

	ADIF_GP
	Vertical Differential Pressure, Gust Pod

	AKC_GP
	Attack Angle, Diff. Pressure

	AKRD
	Attack Angle, Radome Diff. Pressure

	AK_GP
	Attack Angle, Diff. Pressure

	ALT
	IRS Altitude

	ALT_A
	Avionics GPS Altitude (MSL)

	ATHR1
	Ambient Temperature, Deiced Right

	ATHR2
	Ambient Temperature, Deiced Right

	ATRL
	Ambient Temperature, Radome Left

	ATTACK
	Attack Angle, Reference

	ATX
	Ambient Temperature, Reference

	BDIFR
	Horizontal Differential Pressure, Radome

	BDIF_GP
	Horizontal Differential Pressure, Gust Pod

	BLATA
	IRS Body Latitudal Acceleration

	BLONGA
	IRS Body Longitudal Acceleration

	BNORMA
	IRS Body Normal Acceleration

	CNCNTS
	TSI CN Counter Output

	CNCONC
	Condensation Nuclei (CN) Concentration

	CNFLOW
	Corrected BCN Counter Sample Flow Rate

	CNPS
	Pressure in butanol CN counter inlet

	CONCU100_RWO
	UHSAS Concentration, .1 micron and bigger

	CONCU500_RWO
	UHSAS Concentration, .5 micron and bigger

	CONCU_RWO
	UHSAS Concentration (all cells)

	CONCV_VXL
	VCSEL Moisture Number Density

	CPITCH_GP
	CMIGITS3 Aircraft Pitch

	CPITCH_LAMS
	CMIGITS3 Aircraft Pitch

	CROLL_GP
	CMIGITS3 Aircraft Roll

	CROLL_LAMS
	CMIGITS3 Aircraft Roll

	CTHDG_GP
	CMIGITS3 True Heading

	CTHDG_LAMS
	CMIGITS3 True Heading

	CVEW_GP
	CMIGITS3 Ground Speed Vector, East Component

	CVEW_LAMS
	CMIGITS3 Ground Speed Vector, East Component

	CVNS_GP
	CMIGITS3 Ground Speed Vector, North Component

	CVNS_LAMS
	CMIGITS3 Ground Speed Vector, North Component

	CVSPD_GP
	CMIGITS3 Verticle Speed

	CVSPD_LAMS
	CMIGITS3 Verticle Speed

	DBARU_RWO
	UHSAS Mean Particle Diameter

	DISPU_RWO
	UHSAS Dispersion (sigma/dbarx)

	DPXC
	Dew/Frost Point Temperature, Reference

	DP_DPL
	Dew/Frost Point Temperature

	DP_DPR
	Dew/Frost Point Temperature

	DP_VXL
	Dew/Frost Point Temperature

	DVALUE
	D-VALUE (GGALT - PALT)

	EWX
	Ambient Water Vapor Pressure, Reference

	EW_DPL
	Ambient Water Vapor Pressure

	EW_DPR
	Ambient Water Vapor Pressure

	EW_VXL
	Ambient Water Vapor Pressure (VCSEL)

	GGALT
	Reference GPS Altitude (MSL)

	GGALTSD
	Standard Deviation of Reference GPS Altitude (MSL)

	GGLAT
	Reference GPS Latitude

	GGLATSD
	Standard Deviation of Reference GPS Latitude

	GGLON
	Reference GPS Longitude

	GGLONSD
	Standard Deviation of Reference GPS Longitude

	GGNSAT
	Reference GPS number of satellites used in solution

	GGQUAL
	Reference GPS Qual, 0=inval,1=GPS,2=DGPS

	GGSPD
	Reference GPS Ground Speed

	GGTRK
	Reference GPS Track Angle

	GGVEW
	Reference GPS Ground Speed Vector, East Component

	GGVNS
	Reference GPS Ground Speed Vector, North Component

	GGVSPD
	Reference GPS Vertical Speed

	GSF
	IRS Aircraft Ground Speed

	GSF_A
	Avionics GPS Ground Speed

	IWD
	IRS Wind Direction

	IWS
	IRS Wind Speed

	LAT
	IRS Latitude

	LATC
	GPS-Corrected Inertial Latitude

	LAT_A
	Avionics GPS Latitude

	LON
	IRS Longitude

	LONC
	GPS-Corrected Inertial Longitude

	LON_A
	Avionics GPS Longitude

	MACHF
	Aircraft Mach Number, Fuselage

	MACHR
	Aircraft Mach Number, Radome

	MACHX
	Aircraft Mach Number, Reference

	MACH_A
	ADC Mach Number

	MACH_GP
	Aircraft Mach Number

	MIRRTMP_CR2
	Cryogenic Hygrometer Mirror Temperature

	MIRRTMP_DPL
	Raw Dew/Frost Point Temperature

	MIRRTMP_DPR
	Raw Dew/Frost Point Temperature

	MODE_GP
	CMIGITS Mode - 2=init,4=align,7=nav

	MODE_LAMS
	CMIGITS Mode - 2=init,4=align,7=nav

	MODE_VXL
	VCSEL Mode

	MR
	Mixing Ratio, T-Electric

	MR_CR2
	Cryogenic Hygrometer Mixing Ratio

	NOSETMP
	Radome Environmental Box Temperature

	NPOSP_GP
	CMIGITS Number of Position Measurements Processed

	NPOSP_LAMS
	CMIGITS Number of Position Measurements Processed

	ONE
	Constant value of 1.

	PALT
	NACA Pressure Altitude

	PALTF
	NACA Pressure Altitude

	PALT_A
	ADC Pressure Altitude

	PCAB
	Interior Cabin Static Pressure

	PDUMPPR
	Pressure of instrument exhaust duct, right

	PITCH
	IRS Aircraft Pitch Angle

	PSF
	Raw Static Pressure, Fuselage

	PSFC
	Corrected Static Pressure, Fuselage

	PSX
	Raw Static Pressure, Reference

	PSXC
	Corrected Static Pressure, Reference

	PS_A
	ADC Static Pressure

	PS_GP
	Raw Dynamic Pressure, Gust Pod

	PVOLU_RWO
	UHSAS Equivalent Volume

	QCF
	Raw Dynamic Pressure, Fuselage

	QCFC
	Corrected Dynamic Pressure, Fuselage

	QCR
	Raw Dynamic Pressure, Radome

	QCRC
	Corrected Dynamic Pressure, Radome

	QCX
	Raw Dynamic Pressure, Reference

	QCXC
	Corrected Dynamic Pressure, Reference

	QC_A
	ADC Impact Pressure

	QC_GP
	Raw Dynamic Pressure, Gust Pod

	RHODT
	Absolute Humidity, T-Electric

	RHUM
	Relative Humidity

	RICE
	Raw Icing-Rate Indicator

	ROLL
	IRS Aircraft Roll Angle

	RTHR1
	Recovery Air Temperature, Deiced Right, HARCO

	RTHR2
	Recovery Air Temperature, Deiced Right, HARCO

	RTRL
	Recovery Air Temperature, Radome Left

	RTX
	Recovery Temperature, Reference

	RT_A
	ADC Recovery Air Temperature

	SOLAZ
	Solar Azimuth Angle

	SOLDE
	Solar Declination Angle

	SOLEL
	Solar Elevation Angle

	SOLZE
	Solar Zenith Angle

	SSLIP
	Sideslip Angle, Reference

	SSRD
	Sideslip Angle, Radome Diff. Pressure

	SS_GP
	Sideslip Angle, Diff. Pressure

	STATUS_CR2
	Cryogenic Hygrometer Status Flag (1 is good)

	STATUS_VXL
	VCSEL Status Code

	TASF
	Aircraft True Airspeed, Fuselage

	TASHC
	Aircraft True Airspeed, Humidity Corrected

	TASR
	Aircraft True Airspeed, Radome

	TASX
	Aircraft True Airspeed, Reference

	TAS_A
	ADC True Air Speed

	TAS_GP
	Aircraft True Airspeed

	TCAB
	Cabin Temperature at ADS Rack Location

	TCNTU_RWO
	UHSAS Total Counts (all cells)

	THDG
	IRS Aircraft True Heading Angle

	THDG_IRS2
	IRS Aircraft True Heading Angle

	THETA
	Potential Temperature

	THETAE
	Equivalent Potential Temperature

	THETAP
	Pseudo-adiabatic Equivalent Potential Temperature

	THETAV
	Virtual Potential Temperature

	TKAT
	IRS Aircraft Track Angle

	TKAT_A
	Avionics GPS Track Angle

	TVIR
	Virtual Temperature

	Time
	time of measurement

	UFLWC_RWO
	UHSAS Corrected Flow

	UI
	Wind Vector, East Component

	UIC
	GPS-Corrected Wind Vector, East Component

	UI_GP
	Wind Vector, East Component

	UX
	Wind Vector, Longitudinal Component

	UXC
	GPS-Corrected Wind Vector, Longitudinal Component

	UX_GP
	Wind Vector, Longitudinal Component

	VEW
	IRS Ground Speed Vector, East Component

	VEWC
	GPS-Corrected Inertial Ground Speed Vector, East Component

	VI
	Wind Vector, North Component

	VIC
	GPS-Corrected Wind Vector, North Component

	VI_GP
	Wind Vector, North Component

	VMR_VXL
	Volume Mixing Ratio

	VNS
	IRS Ground Speed Vector, North Component

	VNSC
	GPS-Corrected Inertial Ground Speed Vector, North Component

	VSPD
	IRS Vertical Speed

	VSPD_A
	Avionics GPS Vertical Velocity

	VY
	Wind Vector, Lateral Component

	VYC
	GPS-Corrected Wind Vector, Lateral Component

	VY_GP
	Wind Vector, Lateral Component

	WD
	Horizontal Wind Direction

	WDC
	GPS-Corrected Horizontal Wind Direction

	WD_GP
	Horizontal Wind Direction

	WI
	Wind Vector, Vertical Gust Component

	WIC
	GPS-Corrected Wind Vector, Vertical Gust Component

	WI_GP
	Wind Vector, Vertical Gust Component

	WS
	Horizontal Wind Speed

	WSC
	GPS-Corrected Horizontal Wind Speed

	WS_GP
	Horizontal Wind Speed

	ZERO
	Constant value of 0.


