
Performance
and Limitations

Area of Operation III - Task D

Key References: 
• Airplane Flying Handbook
• Pilot’s Handbook of Aeronautical Knowledge
• POH/AFM

Content

1. Introduction

2. Weight & Balance

3. Atmospheric Conditions

4. Factors to be Considered on Performance

5. Performance Charts and Tables

6. Exceeding Limitations

Fabricio Simoes, CFI



1. Introduction

• What: Operating data about airplane’s capabilities for Takeoff, climb, range/endurance, descent, and landing

• Why: Safe operations of the aircraft

• Atmospheric Conditions
o Lower Pressure ➔ Lower Air Density

o Higher Altitude ➔ Lower Air Density

o Higher Temperature ➔ Lower Air Density

o Higher Humidity ➔ Lower Density

o Lower Air density ➔Worse Performance

o High, Hot, Humid

• Airplane’s Weight and Balance (W&B)
o Higher Weight ➔Worse Performance

o Further Forward CG ➔ Worse Performance (slightly)

• Operating limitations are in Chapter 2 and Performance data on Chapter 5 of the POH

Telluride Regional (KTEX), Colorado: 9,078ft elevation
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2. Weight & Balance

160 lb 37
200 lb 37

53G x 6 = 318 lb
50 lb

-1G x 6 = -6 lb
2448.9 lb 43.1 105439.7

5920
7400

15264
4750

2442.9 lb 43.0 105151.7
-40G x 6 = -240 lb

-288

-11520
2202.9 lb 42.5 93631.72

1

1

2

• CG = Moment / Weight
• Pilot must verity MTOW envelope
• Pilot must verify CG envelope
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3. Atmospheric Conditions

• Pressure Altitude
• Height above the standard datum plane (29.92 inHg)  ➔ PA (ft) = Indicated Alt (ft) + 1000 x (29.92 – Alt Setting)

• Used in Performance Data 

Sea Level

30.42 inHg

26.42 inHg

-4 inHg

Seattle

29.42 inHg

25.42 inHg

-4 inHg

Miami

Indicated Indicated

3,500ft

Pressure

4,500ft

Pressure
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3. Atmospheric Conditions

• Density Altitude
• Pressure Altitude corrected for non-standard temperature ➔ DA (ft) = PA (ft) + 120 x (OAT ΔISA oC)

• The altitude the Airplane think it is (High Density Altitude = Decreased Performance)

Sea Level

30.42 inHg

26.42 inHg

-4 inHg

Seattle

29.42 inHg

25.42 inHg

-4 inHg

Miami

Indicated Indicated

3,500ft

Pressure

3,200ft

Density

5oC

7,200ft

Density

30oC

4,500ft

Pressure
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4. Factors to be Considered on Performance

• Airport Environment
o Soft Runway ➔ Increases takeoff rolls, decrease landing rolls

o Wind ➔ Headwind decrease runway length required

o Upsloping runway ➔ Increases takeoff rolls

o Obstacles in the approach ➔ Increases runway required to clear

• Airplane Configuration

o Flap setting, Lean Mixture, Use of fairings ➔ All interfere with calculated performance 

• Calculated vs Actual Performance

o Performance data in the POH is calculated using a New aircraft and “Average” pilot skills (PHAK Chapter 11)

o Pilot skill ➔ Poor flying technique and/or poor ability to properly lean the aircraft will decrease performance

o Aircraft condition ➔ Older engines, old/dirty airframe, all interfere with performance (not as good as a New aircraft)

• Safety Margin

o Add your own safety margin (e.g. 20-50%) over calculated values

Fabricio Simoes, CFI



5. Performance Charts and Tables

Runway Required
• Paved, Level, Dry runway

• Temperature 18oC, Headwind 9kts

• Field elevation 2,100 ft

• Altimeter 30.22 inHg

• Steps:

1. Read the conditions

2. Read the notes

3. Calculate PA

4. Find info in the table

5. Apply corrections & Safety factor

PA = 2100 + 1000x(29.92-30.22)
PA = 2100 – 300 ➔   PA = 1900ft

Takeoff (50ft) = 2035 – 10% ➔ 1832ft
Landing (50ft) = 1420 – 10% ➔  1278ft
Then increase by a safety factor (e.g. 50%)
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5. Performance Charts and Tables

• Maximum Rate of Climb
o Important to calculate climb rate (e.g. Instrument Approaches)

• Time, Fuel and Distance to Climb
o Important for TOC, Fuel Calculations, Clear obstacles, etc

Example:
Climb 2,000 → 6,000ft (PA) @ 2550lbs, 15oC

• Expect between 515-695 fpm

• Expect:
• 10 – 3 = 7 minutes
• 2.2 – 0.8 = 1.4 Gal
• 13 – 4 = 9nm
• 4000ft in 7min = 571fpm

1
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5. Performance Charts and Tables

~51%

~610nm

~51%

~6.2h
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6. Exceeding Limitations

• Operating limitations are in Chapter 2 and Performance data on Chapter 5 of the POH

• Limitations establish boundaries for which the airplane can be safely operated

• Effects of Exceeding Limitations
o Attempting to takeoff or land without sufficient runway 

✓ Can result in a crash in an obstacle and/or over-running the runway

o Attempting to clear an obstacle that performance will not support

✓ Can result in crash with the obstacle or stall

o Insufficient fuel to reach the intended airport

✓ Can result in Emergency landing or ditching

o Using the wrong type of fuel

✓ Causes detonation and/or engine failure

o Exceeding aerodynamic and/or structural limits (overweight or outside CG)

✓ Airplane damage, structural failure, undesired control and stability characteristics

o Exceeding maximum demonstrated crosswind component

✓ You would be the test pilot. Challenges to maintain runway alignment and control once on the ground
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Questions?
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