AIRCRAFT PERFORMANCE
Outline

· Density Altitude

· Takeoff

· Climb

· Range

· Glide

· Stall

· Landing

· Multi-Engine

· Wind Components

Density Altitude

· Factors

· Determining

· Effect

Factors That Affect Density Altitude

· Pressure

· Temperature

· Humidity

How much does humidity affect Density Altitude?

Determining Density Altitude

· Use chart on Figure 24

· Use Flight Computer

Effect of Higher Density Altitude on Performance

· Accelleration rate will be slower

· Engine and propeller efficiency is reduced

· Indicated Airspeed will be the same.
· Air that affects the wing is the same density as that affecting the pitot tube

Takeoff Performance

· Solve using Figure 26

· Solve using Figure 28

· Be aware of all working factors

Takeoff Performance 

Page 4-8    6754    (Refer to figure 26)

Temp:

25C

PA:           
2000

GW           
2200

Headwind 
15 Kts

   



Sea Level 15C    2500 ft 10C

  

 GW    Wind     Grnd   Total      Grnd   Total

    

2200      15        205      460        245     525

Note: Increace distance 10% for each 14° C above standard

Takeoff Performance 

Page 4-10    6762    (Refer to figure 28)

Temp:       
25C
Asphalt

PA:           
2500

GW           
5500

Headwind 
2Kts Tailwind

   



  20°C    
    30°C

  

 GW    P.Alt     Grnd   Total      Grnd   Total

    

5500    2000     1680    2150      1810   2300




3000     1860    2380      2000   2550




        Check ALL the notes!

How would you handle a real world situation?

McKenzie Bridge:  2600 ft long, Dry Grass 

The up-hill wind is blowing your hair around a little

GW
5423

PA
1650

Temp
27°C

Climb Performance

· Vx or Vy?  Refer to Figure 27

Helicopter Performance

· What happens to Vne as you climb?

· What Vy in the Robinson?  

· What in Vx in the Robinson? 

· How do you take off in high density altitude?

Glide Distance

· See Figure 29

· 10% per 10 kts. makes sense at 122 kts.

Stall Speed *  Square Root of the Load Factor

· Refer to Figure 25

Landing Performance

· See Figure 31.  (How about in the real world?)
Multi-Engine Performance 

· Single-Engine Service Ceiling  + 50 fpm

· Red Line = Vmc

· Blue Line = Vyse

· when you lose one engine -

        50% loss of power

        80% or more loss of performance

Factors Affecting Vmc

· Max rated power (sea level, standard day)

· Critical engine windmilling

· Max Gross Weight - Most Adverse Weight
· Most rearward CG

· Flaps at Takeoff setting

· Landing Gear retracted

· No more than 5°  bank toward the good engine

· For certification – No more than 20° Hdg Change!

Wind Components

· Rules of Thumb
Degrees Off Nose
Percentage XWind

30 50

45


70

60


80
· Refer to Figure 30

· 10% of your TAS off your wing = 6° of drift 

· Try WIND CORRECTION/GROUNDSPEED on your calculator

TC = 000
TAS= 100

WD=090
WV =   10  Try 20, 30, 40 and 50.  

GS = ? 
(If more than 50% you’re not going anywhere)

Weight and Balance

All you need to know is Weight Times Arm Equals Moment 

(W x A = M) “WAM”

Effects of Exceeding Balance Limits
· Too Far Aft 
· Light control pressures

· Stall/Spin recovery problems

· Loss of stability
· Too far Forward
· Unable to flare completely for landing
Effects of Aft Loading (within limits)

· Reduced Stability

· Lower Stall Speed

· Stall/Spin recovery more difficult

· Higher Cruise Speed

· Lighter Elevator Control Forces

· Greater Elevator Control Effectiveness
CG Axis
· The CG is computed along the LONGITUDINAL axis

· And for Helicopters, along the LATERAL axis as well

Effect of Landing Gear Movement in the PA28RT201?

Student Misconceptions
· What difference does it make where the datum is?

· Why isn’t it always at the fulcrum?

· Why not put it at the CG?

· Why don’t we just add up the Arms & divide by the Gross Weight?

Simple Demonstration of Datum Movement effects
Fulcrum = Datum

100  lb * -10”   = -1000  lb/in

  10  lb * 100”  =   1000  lb/in

110  lb              =         0  lb/in

           0  / 110  =  0”
Move Datum to the Left

100  lb *  0”

=       0

10  lb * 110”

= 1100

 110 lb           

= 1100 lb/in

1100 lb/in   / 110  lb
= 10 in
Move Datum to the Right

100  lb * -110” 
 =  -11000  lb/in

  10  lb *      0” 
 =           0  lb/in

110  lb                  
 =  -11000  lb/in

-11000 lb/in   / 110 lb =  -100  in
MOVING or ADDING WEIGHT

Known Weight

Weight to be moved from “A” to “B”
Take the weight out of “A” and add it to “B”

   Wt
Arm

Moment

GW
   1000
11.2

11200

“A”
-      12
100

 -1200

“B”
+     12
  10

    120

New CG 1000


10120

Shifting Weight

Weight

Arm

Moment

       7500 lbs
80.5 in

603750 in/lbs
What do you want the moment to be?

  7500 lbs
79.5

596250 in/lbs
Find the Difference

    7500 in/lbs
How far will you move the stuff? (150-30  = 120)

  7500 in/lbs   /  120 in  =  62.5 lbs
N366LC


WT
x
ARM
=
MOMENT

BEW

1822
 
  89
 
162167

PILOTS
  170
 
  80.5
 
  13685

PASS
  
  400

118

  47240

BAGS
  
  100

142
  
  14280
 

ZFW

2492

  95
 
237372

FUEL
  
 300

  95
  
  28500
RAMP
 
2792
 
  95
 
265872

Max Gross
2750  Aft Lim
  93   

How many gallons  do you have to defuel?

Did that bring us within CG limits?

How many pound of baggage do you have to move to the front seat?

Weight Added or Removed

Add or subtract both the weight and the moment

MAC = TEMAC-LEMAC
· MAC = Mean Aerodynamic Chord

· TEMAC = Trailing Edge MAC

· LEMAC = Leading Edge MAC

Mean Aerodynamic Chord
MAC = TEMAC – LEMAC
