
Advanced ATM Techniques Symposium and Workshops  
Today’s Opportunities for Saving Fuel and Reducing Emissions  

4 – 6 November 2013, ICAO Headquarters, Montréal 

Regional Aircraft and CDO 

Operations 

Exploring solutions for enhanced 

safety and increased efficiencies 



VNAV and CRJs 

• Background 

– Most current CRJ aircraft do not have: 

• Autopilot coupled VNAV 

• Auto-throttles 

• FMS altitude / airspeed alerting 
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 What the FMS does 

• Uses a calculated 

vertical path angle. 

• The angle comes from 

the defaults page (we 

set it to 3.0°). 

• The angle can be 

changed by the flight 

crew. 
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• The FMS then creates a 
line from the first HARD 
altitude at the 
programmed angle. 

• If the line does not fit an 
entered altitude limitation 
then the FMS adjusts the 
line to comply with the 
entered restriction. 

• This is called “VNAV 
Smoothing”. 
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What the Crew Does 
• Once the FMS is 

programmed the crew 
will manually fly the 
profile. 

• The aircraft displays 
an „advisory VNAV‟ on 
the PFD. 

• When the aircraft is 
within 1/2 ° the 
advisory VNAV will 
display on the PFD. 
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*Snowflake* 



• The crew will then 

adjust vertical speed 

and thrust to maintain 

the programmed or 

adjusted vertical path 

and airspeed. 
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Current CRJ profiles 

CRJ Profiles 



Differences in Flight Path Angle 
KDCA FRDMM 1 

• Using default 3.0° flight path 
angle 
– Vertical speed changes from 

1100 fpm to 2200 fpm along 
the arrival 

– There are three locations the 
FMS advises the crew to 
level off. (After WEEEE, 
NEVVR, and ALWYZ) 

– Thrust adjustment are 
necessary after most fixes 
due to changes in vertical 
speed. 

 

• Using a calculated 2.2° 
flight path angle 
– Vertical speed changes from 

1400 fpm to 1800 fpm along 
the arrival. 

– There are NO level offs. 

– Minimal thrust adjustments 
needed to maintain 
airspeed. 
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Improved path with VPA 

November 18, 2012 
FRDMM1 Arrival 
2.2 Flight Path Angle 



Lessons Learned 
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VPA increases between BRVRY and COURG. 

Pilot anticipates increased vertical descent 

Hard altitude is set, based  

on runway transition in use 



ATC: 

Bluestreak 223, 128.20 

PILOT: 

Bluestreak 223 contact center on 

 128.20 

ATC: 

PILOT: 

Seattle Center Bluestreak 223 leaving flight level 210   

descending via the OLYMPIA 7 arrival; landing north  

Bluestreak 223, Seattle Center  



ATC: 

PILOT: 

ATC: 

PILOT: 

Bluestreak 223 contact Seattle approach 

on 128.3 

Bluestreak 223 128.3 

Bluestreak 223, runway 34L 

PILOT: 

Bluestreak 223, runway 34L 

PILOT: 

(takes breath) 

Seattle Approach, Bluestreak 223 

leaving 13,000 descending via the 

Olympia 7 arrival; landing north 

information Kilo 



Guidance for CDO 

• Pilot Preparation 

– Brief Arrival 

– Set VPA/FMS 

– Set the first hard altitude 

“at” 

– Fly the snowflake / make 

small adjustments 

– Monitor Altitude / Speed 

constraints 

• Published VPA‟s on 

Station Bulletins for 

each arrival 

• Published CDO Review 

Sheet 
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Crew Documents 

• Station Bulletin 

– Quick review for crew 

– City, Arrival, Runway, Angle – All published. 
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Crew Documents 

• Overview of the CDO in a „Jeppessen‟ Size 
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Crew Documents 

• Vertical Path Angle Descent Rates – for planning 
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Fuel Savings 

• Through FOQA we have determined a 

decrease of 8-10% fuel required for the 

descent into KDCA. 

– Fuel flow from TOD to flap extension 
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Thank You 
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