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STANDARD ATMOSPHERE

PURPOSE: Calculates pressure from altitude, or vice-versa, assuming any

model temperature-altitude profile and the perfect gas law.

METHOD: ' Several variations of the fundamental differential equation,
¢, -QdH
P ' T
m

are programmed.

A. To calculate altitude from pressure, either:

(1) "~ -Q/L
T =Tmb P m
m=T P,
m , L #0
' m
and (2) T - T
m mb
H-—Hb+ =
m
or (3) HﬂTmb In i) .
’ Q b s L =0

and (4) Tm = Tmb

are used.

B. To calculate pressure from altitude, either:

(1) P= Pb exponential ( -(H - Hb) Q )
T

_ mb '
and (2) Tm-Tmb . . .Lm=0

T
m

or (3) p =P, ( Tmb) UL,
0‘L =0
and (4) T= Tmb +(H - Hb) . Lm

are used.
C. Base layer constants are obtained from a table stored at

the end of this routine.



Page 2

USE:
A. Calling Sequence:
1. To calculate pressure from altitude:
TRA (Lo)
~Enter with altitude in the A & R registers

Exit with pressure in the A & R registers

4. To calculate altitude from pressure:
| TRA (Lo + 02)
Enter with pressure in the A & R registers
Exit with altitude in the A & R registers

3. In both cases ('1, 2 above), the following table is

available in the locations shown:

(Lo + 100), 7760 H
(Lo + 102), 7762 P
(Lo + 104), 7764 T
(Lo + 106), 7766 T/288.16

B. Timec: approximately 1 second, either way

C. Storage: 250 (octal) words, including all data for the
1959 ARDC Model Atmosphere. (Data occupy locations
(Lo + 120) through (Lo + .’.‘_17) ),
Both L and V loops are used.
This routine is relocatable.

D. Data:
l. For each atfnospheric layer, 4 data are required:

H_ , height of base of layer

b
Pb , pressure at base of layer
Tmb' absolute temperature at base of layer

Lm , temperature gradient throughout layer
Sea legvel data goes in Lo + 120, 2, 4, 6. The next
higher layer's data goes in the next eight wofds. and
so on, The last valid data should be followed by H >

“larger than largest H to be encountered, and P = Zero.



Page 3

2, Constant:
Lo +30:-Q=-0.034 164 794 278 “K/m"
3. Units: -
Any consistent set of units may be employed; the
following are the present units:
P : millimeters of mercury, mmHg
'

H : geopotential meters, m

T : degrees Kelvin, °k
m

Q, Lm : Unit T per unit H, .OK/m'
4. Routines required (both are contained in Program
Preparation Packaue #2) :
(a) Exponential (AN044) in 1050 (called from Lo + 43 and Lo + 73)
(b) Logarithmic (AN037) in 0770 (called from Lo + 40 and Lo + 70)

UNITERMS: Altitude, static pressure, atmosphere, model atmosphere,
standarq atmosphere, pressure, temperature, lapse rate,

geopotential.
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Program No. 137 R Title_ Stawparp | Armospuere  RouTing — -
Programmed by: (), W) ellman Date .Aan‘! LTy
Loc'n . Cm'd .Addr. Contents Accumulator b Remarks
2 —»| 0ol Tsax[77730 ewkr bee ala
.. ADDI{ - K7D
A o1kl - 100
- TRA|7-76-1 O
-zﬁ SAK|7-7730
= APD| - 470
- Al JeTkl . 2.00
SRR TRA|I1-76-0-1
» . 4 +.0010.0.0.2.0 2@ (8
. FCAl77700 - 27|
. 51 |Fovl77620
| lesTlr7720
- 6| |FeAl77-72:0
| [FeTl77020] P P
. 1| IFcAl77720 Plpa
.. TR.Al . .H0D.0 _
. 10l lcFLl .l ooolV  eur
Lo L TLA | —— |/\
) 15701 . -1.00 set erit
1 leeal72.730 2
_ 2] letv] . .too .
< FSTi7-17.60 .-
. B} |CLAT7-7650 |
et STA G 7o) - %4%@5
4 IADDITT77.00 ‘ . layer.
| lsTAl77450 7 7 1
. 5] [Fes] 1100 /] l=p é
.1 IFADIT7760 ? 4 2 - b
. Bl JTPLl1763.0l-0 = i
<. FeAl17740 2 z :
. b - |.00.0 . . ey
L. R 1.0 . ¢l.o
Lot % . 2.0 1+00l00:0:7] : T
~ L IsTol - 100l exil set _exil
ol led L7773 0 - e
e eTV| . 000D
_ 2l \F-sTI77.700 P
e T.RA7.765 ]
- 310 L Al77660 L 4
.. pDPI7INLO.O @
- Ml ISTAI2764 0
. . § IsuBl7.7.740
- S _IsTAl1L70
. . Feslgzqoee) L e
- 6] lFAD| )20 c 4
. PLIT7630 b
4 JeTel 110D .
e L JTRAN T ek ol
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Program No. 137K Title
Programmed by: Date Aol 1961
Loc'n Cm'd Addr. Contents Accumulator b Remarks
. 2ol 1=-4.2]7.7.00 1]\ .
o b l~joly 430l \ =@ O3 164 794,278 .
A} j-o00looooe] | elk/mN 4 .
.. ~-.00lcoo.2.0| / )
L 2} VFSTI77.700] Twm
o} IFSBITTLH O Tub (B T ~Twmb
<o 31 IFDNITILLO) b 2-2)
. FADI7 740 0) 2 2
Bl IESTIT7-400 2> 2
SRR FCAIT2700) Tm Tom
o Bl IESTIT 76400 Ta
[. e eyl - -50D.0 T m
. o bl IFDV] MO To =288.16 | Tmlzss-lb —» 560
FsTiT74¢0L T/Tg
I {FC AT 1620 fd P
L. R Al - 0. —»t exit
L HOoL 1CFL 1000
e TRAID. 77001 D&
- PEE|7.797H4D e
HTR| - #.04 L~ (Plps)
2 cTrNg - 5.0.0
TRA{Z7. 100 :
3 Emel77 6000 Lo (Pry 7o) l-(Ple) | - -
41 _1p+-EI77.74.0 € :
| [ATRl M3
.. & o1kl yooo0 B (P/pyn'®
= F-mPi7.74L4.0 Tmb Tm
. bl le.TVL . 30D
o TRAIT 7720
. AL 1epy) 100.0
D TRAIC 0001 “bunj.‘?:Li_ﬁ_S_c_mﬁ; en localion —
Sot IFEsTI774.00 _
L Fopl 1060 hm
A L7772 "
.. .1 IFRPNI . 300! Q@ / -tm [9
" %5 TRA - 430 /
.- lFepl7 7600 adimzo
2 AFRPNL . 3DO| -
. FMP 0H.0 m b 2 ~-tb
. 4] leTll . 1D0.0
. | IFADI.7&.00] 2k =
5] |FsTMé.00l =2 z
N 1o o TS 1) N W SN VISP BRI P
. 6! IFDV] . 1.240] To=2%R8.16_
. FSTi"171660 L
- 1) IFeAll7600) % + .
IRl - 1000 1 el 2 ]

LD 6

EXP
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Programmed by: Date  A..:) 19¢)
. peil
‘Loc'n Cm'd Addr. . Contents Accurmulator b Remarks
[ . .60l l+00[p0.100 42§
e e -~=.0.0|00.0.0.0 ‘
-} FESBITT 60n 2-2b “— 7.0 2
. FsT77-700] 2-2b . :
. CAIT bR @ 2
- EST1 74600 2
- 3l IFCALTLbLO Lm boim
o CPFL] -]1.000 :
. N T2E£| . .65  —
.. emPl777.00 / fp--2b) Lim
. &1 ITRA| - 670 J —
.. | IFeAn100l / .
. 6] IFDVI17640]  To ] l(@-ae)+Th
. TRAl . ."730 /
) EAD|TTe 40 T, A Tbt 1n(?-20)
. - | IFSTY -1-040 ad ] T
B 708 1IN T ZAHOL Tak (T [Tk )
... TRAIC T 700 LO O~ HLOG
. .y ieREl77.74.0 (5
. . . MTRl . .70.F
i . . ‘060 L i (T'.._,, t:llmh)"‘ln
e - - 3 : %
—— osool  Exp T jexe
- - 704 .0 & \g.,,z .
LB e e . . ]S . Py
. . : P/PA'[T”’/T»'&\’ L
P- : Enp Ps

T
-
...,' \/.- \ _'_
AV X4
A A N
N/ 4\ _T|T,
| AR
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Programmed by: Date Af' el 194 )
)
Loc'n Cm'd .Addr. Contents Remarks .
11D 0 melirs
.2l o, MH"
L | 2.8% .16 ' °K
-j —'.0065 oK '9¢rM
1- 22 11,000,
.2 169,752 1% &
Y bbb
130 25,000
.2l 1%. 668 000 ©
I ¢ 216.60
A 40030
4o 47, 000
- R 0 20 N43
i 22,64
e fa I)
. |.5D 5% DOO, -
. 2 H3T 435 7%
4 2.%2.66
i —.004S |
140 79,000, b
) .007%7 ST 3177 726 |
" 165.L6 :
. O
.[.7.0 0,000,
.2 000 783 32 47
.4 LS 66
& +,0040 E
200 JD&,000. ‘
LA 000 055 ¥3% 413 9
SRERAE. . 225.4( ;
e 20
. .2].0 . 000, _
.. 2 ; 000 002 MUK 197 2%
' ﬁ . Q._QJOO
2.2.D ; 170,000,
! . ,000 coa M7 %54 o)
. 4 14 25,66 :
A .00
A R.00,000¢
. A 2000 o0l 06F 122 73
.M ] .
b +.003s
PV I I YIRS .
o R 3¢ rO
.4 2ero
A IEro




