SampiE ProBLEM 3.1 Compute the atmospheric pressure at elevation 20,000 ft,
considering the atmosphere as a static fluid. Assume standard atmosphere at sea
level. Use four methods; (a) air of constant density; (b) constant temperature
between sea level and 20,000 ft; (c) isentropic conditions; (d) air temper=ture
decreasing linearly with elevation at the standard lapse rate of 0.00356°F/ft.

Solution. From Appendix A, Table A.3 the conditions of the standard atmo-
sphere at sea level are T = 59.0°F, p = 14.70 psia, y = 0.07648 Ib/ft’,

(a) Constant density
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942 1b/ft> abs = 6.54 psia  ANS
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(d) Temperature decreasing linearly with elevation

For the standard lapse rate (Fig. 2.2): T = a+ bz,
where a = 59.00 +459.67 = 518.67°R and b = —0.003560°R/ft
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Combining to eliminate p, which varies, rearranging, and substituting for 7,
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end, from Table A.3: p, = 14.696 psia when z; = 0.

Thus P2 (518.67 - 0.003560 x 20,(}00)5'27
14.696 518.67+0

p> = 14.696(0.459) = 6.75 psia  ANS

= 0.459



