OPD Challenges for Regional Jets

Exploring solutions for enhanced safety and
increased efficiencies while conducting
Optimized Profile Descents
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VNAYV and CRJs

* Background

— Brand new CR] aircraft have ‘coupled VNAV’
capability. Not many new CR] orders / deliveties
— Current CR]J aircraft do not have:
* Autopilot coupled VNAV
* Auto-throttles
» EMS altitude / airspeed alerting



What the EIMS does
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* The EMS then creates a
line from the first
HARD altitude at the

programmed angle.
* [f the line does not fit an

entered altitude Baiflown — %
limitation then the EMS
ﬂd]UStS th(ﬁ ]lﬂ(ﬁ tO Vertical Angle inserted in FMS

comply with the entered
restrictions.

* This 1s called “VINAV
Smoothing’.




What the Crew does
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* The crew will then adjust
vertical speed and thrust to
maintain the programmed of
adjusted vertical path and

alrspeed.
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Differences in Flight Path Angle

KDCA FRDMM 1

* Using default 3.0° flight path  * Using a calculated 2.2° flight

angle path angle
— Vertical speed changes from — Vertical speed changes from
1100 fpm to 2200 fpm along 1400 fpm to 1800 fpm along
the arrival the arrival.
— There are three locations the — There are NO level offs.

EMS advises the crew to level
off. (After WEEEE, NEVVR,
and ALWYZ)

— Thrust adjustment are

— Minimal thrust adjustments
needed to maintain airspeed.

necessary after most fixes due
to changes in vertical speed.
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AWI13820 November 18, 2012

Improved path with VPA FRDMM1 Arrival
2.2 Flight Path Angle
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JTA561 January 31,2013
ALDAN1 Arrival to RDU
2.6 Flight Path Angle

All CRJ200 Flights
January 31,2013

ALDAN1 Arrival to RDU
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Le S S Ons Le arne d Hard altitude is set, based
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VPA increases between BRVRY and COURG.
Pilot anticipates increased vertical descent



OPD Improvements

* Adjust / create the altitude constraints to allow for a constant
angle from cruise altitude to the bottom of the procedure.

* The flight path angle works in all wind conditions as a ‘Non-
VNAV” aircraft FMS does not use wind inputs. Thrust required
and vertical speed will be the only differences for wind.

* Publish on the chart the angle that was used in procedure design.
This will allow the crew to adjust the vertical path specific to the
arrival.

FRDMM 1




Specific Recommendations

* IVANET Runway 23  LTOWNOG Runway 36
transition (IKCLT) transition (KMEM)
— Use 2.5° — Use 2.4°
— Decrease bottom of — Increase top of LTOWN
KIYEN to 21,000 feet to 17,000 feet

* I[VANET Runway 36R
transition (KCILT)
— Use 1.8°

— Increase top of GIZMO
to 14,000 feet



Calculated VPA

« RDU « CLT
— ALDAN15LL/R-1.7° — IVANE1 -18L/C/R,23-2.5
— ALDANI1 23L/R - 2.6 ° °
— FRAZI1 5I./R —3.0° — IVANE1 -361./C/R—-1.8°
— FRAZI1 231L/R-2.6° - MEM
— KAROO15L/R-1.7° — LTOWNG —2.4°
— KAROO1 23L/R-3.0° — MASHH1-24°
— MAINR1-23° — MONAA1-28°
— ZODAS2-3.0° « DCA
- STL _ FRDMM]I —2.2°
— AARCH1-24° — TRUPS1 -2.2°
~ KAYLAT 11, 121/R — 2.6 ° . IAD
— KAYLAT1 29, 30LL/R-2.0° _ GIBBZ1-29°
— LORLE1 11, 12LL/R - 2.6 ° e SDF — 3.0°

— LORLET1 29, 30L./R — 2.2 °



Questions?

* Darren Hazrris
_ PSA Aitlines (CRJ 200 / 700)

— darrenharris(@psaaitlines.net

— 919-656-4474
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