
Table 1-1. ICA0 staadard atmosphere

Pressure Temp
Alt Batio Ratio
fr60

0 1.000000 1.0000
1000 0.964387 0.9931
2000 0.929809 0.9862
3000 0.896241 0.9794
4000 0.863661 0.9725

5000 0.832047 0.9656
6000 0.801377 0.9587
7000 0.771628 0.9519
8000 0.742780 0.9450
9000 0.714812 0.938.1

10000 0.687703
'I 1 000 0.661432
'zjal 0 635380
'3:,:l 0.611327-::':': :.597453

0.9312
0.9244
0.9175
0.9106
0.9037

Density
Ratio (' 1/2

o

0.86167 0.9283
0.83586 0.9143
0.81064 0.9004
0.78601 0.8866
0.76196 0.8729

0.73848 0.8593
0.71555 0.84s9
0.69317 0.8326
0.67133 0.81 93
0.65002 0.8062

Press-'e ienp
l^ -: oE

2116.216 59.00
2040.852 55.43
1967.676 51 .87
1896.639 48.30
1827.693 44.74

1760.791 41 .17
1695.886 37.60
1632.932 34.04
1571.884 30.47
1512.697 26.90

1455.328 23.34
1399.733 19.77

1345.871 16.21

1293.699 12.64

1243.178 9.07

Speed of Sound

1 .00000 1.0000 1482.524
0.97106 0.9854 1429.727
0.94277 0.9710 1378.464
0.91512 0.9566 1328.698
0.88808 0.9424 1280.398

P slugs/ft3 | ttzsec

0.00237690 1 1 16.9

0.00230812 1 1 13.0

0.00224087 1 109.2

0.00217514 1 105.3

0.0021 t08B 1 101 .4

0.00204810 1097.5

0.00198675 1093.6

0 00192681 1089.7

0.00186827 1085.7

0.001 81 1 10 1 081 .8

0.00175528 1077 .8

0.00170078 1073.8

0.00164759 1069.8

0.00159568 i 065.8
0.00154503 1061 .8

mph rnots I

761.5 661.7
758.9 659 5
756.3 657.2
753.6 654.9
751 0 652.6

748.3 640.3 5000
745.6 647.9 6000
7 43.0 645.6 7000
7 40.3 643.3 8000
737.6 640.9 9000

734.9 638.6 10000
732.2 636.2 1 1000
729.4 633.8 12000
726.7 631 .5 13000
723.9 629.1 14000

Cl /m'
lb/ft.

1233.530
1188.060
1 143.957

1 101 .190

1059.726

1 019.536
980.589
942.855
906.307
870.913

836.648
803.482
771 aao

740.342

710.315

Density A1t

ft

0

1 00c
2000
3000
4000

0 8969 0.62923 0.7932
3.8900 0.60896 0.7804
I 3A31 0.58919 0.7676
r 3-62 0.56991 0 7549
::€3j 055112 A.7424

1194.266 5.51 0.00149562
1146.924 1.94 0.00144743
1 1 01 .1 1 3 -1 .62 0.001 40043
1056.795 -5.19 0.00135461
1013.933 -8.76 0.00130995

1057.7 721 .2 626.7 .l5o0o

1053.7 718.4 624.3 16000
1049.6 71 5.6 621 .9 17000
1045.5 712.8 619.4 18000
1041.4 710.0 617.0 l9OOO

(b) Dynanic pressure is eomputed by nultiplying
air density by the square of the velocity of the airflow. rt
the followiag equation:

one-half the
is expressed by

(Equatlon 1.2)q= I/2P Y2

dynamic pressure
air density (in slugs per cubic foor)
velocity of the airflow (in feet per second)

I

J-
where q
P (rho)

V
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The aircraft will need to achieve a higher true airspeed to attain the same lift - this implies both a longer
takeoff roll and a higher true airspeed which must be maintained when airborne to avoid stalling.
The aircraft will climb slower as the result of reduced power production and lift.
The aircraft service ceiling (maximum altitude which can be attained) will be lower due to both lower
power output and reduced lift, reducing the ability to fly above obstacles such as mountains

Calculation
Density altitude can be calculated from atmospheric pressure and temperature (assuming dry air).

where

DA = density altitude in feet

P0 = atmospheric (static) pressure

PSL = standard sea level atmospheric pressure (1013.25 hPa)

T = true (static) air temperature in kelvins (K) [add 273.15 to the Celsius (°C)] figure

TSL = standard sea level air temperature (288.15 K)

b = 0.235

Easy formula to calculate density altitude from pressure altitude

This is an easier formula to calculate (with great approximation) density altitude from pressure altitude and
International Standard Atmosphere temperature deviation

Density altitude in feet = pressure altitude in feet + (120 x (OAT - ISA_temperature))

Where:

OAT = Outside air temperature in °C
ISA_temperature = 15 °C - (1.98 °C/1000 ft × actual altitude in feet)
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Density of air
From Wikipedia, the free encyclopedia

The density of air, ρ (Greek: rho) (air density), is the mass per unit volume of Earth's atmosphere, and is a
useful value in aeronautics and other sciences. Air density decreases with increasing altitude, as does air
pressure. It also changes with variances in temperature or humidity. At sea level and 20 °C, air has a density of
approximately 1.2 kg/m3.

Contents
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1.2 Water vapor
1.3 Altitude

2 See also
3 References
4 External links

Relationships

Temperature and pressure

The density of dry air can be calculated using the ideal gas law, expressed as a function of temperature and
pressure:

where ρ is the air density, p is absolute pressure, R is the specific gas constant for dry air, and T is absolute
temperature.

The specific gas constant for dry air is 287.05 J/(kg·K) in SI units, and 53.35 (ft·lbf)/(lbm·R) in United States
customary and Imperial units.

Therefore:

At IUPAC standard temperature and pressure (0 °C and 100 kPa), dry air has a density of 1.2754 kg/m3.
At 20 °C and 101.325 kPa, dry air has a density of 1.2041 kg/m3.
At 70 °F and 14.696 psia, dry air has a density of 0.074887 lbm/ft3.

The following table illustrates the air density - temperature relationship:

Effect of temperature
Temperature Speed of sound Density of air Acoustic impedance

 in °C c in m·s−1 ρρ in kg·m−3 Z in N·s·m−3
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Figure 5-4. In Ground Effect Hover Ceiling Versus Gross Weight

THIS CHART BASED
o Full Throttle at 2700 RPM.
o Mixture Leaned
o Carburetor Heat Off.
o 2-Foot Skid Height
o Upstack Exhaust Pipe lnstalled
o No M/R Blade Abrasion TaPe.
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