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NATIONAT. ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

SUMMARY OF THE FIRST SAMPLE OF VGH DATA OF NORMAL
ACCELERATIONS AND ASSOCIATED OPERATING CONDITIONS ON
TWO FOUR-ENGINE TRANSPORT ATRPLANES IN
COMMERCIAT. OPERATIONS

By Robert L. McDougal

The desirability and usefulness of detailed knowledge of the
repeated gust loads and the associated operating conditions for trans-
port airplanes is indicated in reference 1. Samples of time-history
data (NACA VGH records) of normal acceleration, airspeed, and altitude
for a low=altitude twin-engine airplane are reported in reference 1.
Since the data from the larger transports flown at the higher altitudes
are of particular interest, summaries of the information from two
records obtained with NACA VGH recorders from two such airplanes have
been prepared and are presénted herein. Pertinent characteristics of
the two airplanes, designated airplanes A and B, were obtained from the
operator and from the Civil Aeronautics Admlnistratlon and are given
in table I. Airplane A was operated on a transcontinental route, whereas
airplane B was probably operated on parts of a route from New York to
Hawaii via Seattle, Washington.

The records obtained cover only about 36 and 52 hours of flight for
airplanes A and B, respectively, and represent operations up to an alti-
tude of 25,000 feet. The evaluation of the time~history records was
made in accordance with the procedure outlined in reference 1 and
results are presented in tables II and III.

The data are presented purely as an initial sample and, in view of
the limited sample size, no definite general conclusions are warranted
at this time. It may be noted, however, that the load history as



> NACA RM L50D2Ba

indicated by the present sample appears substantially lower than that
obtained from records from the low-altitude operations reported in

reference 1.

Langley Aeronautical Laboratory
National Advisory Committee for Aeronautics
Langley Air Force Base, Va.
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TABLE I
ATIRPIANE CHARACTERISTICS
Airplane A B

Span, £t « o« ¢ ¢ s 4 4 .0 o - 117.5 1.2
Wing area, sq ft . « « « « « .« . - 1463 1720
Gross weight, 1b . . . . . . . . 93,200 142,500 |
Design cruising airspeed

(indicated), mph « « « « + « & 279 312
Never—exceed airspeed

(indicated), mph . « . . . 3Lk 351




TABLE II

SUMMARY OF VOH DATA FROM ATHPIANE A DURING 36.32 FLIGAT BOURS IN JANUARY 1950

(8) Gust Loads and Airspeeds’

Flight distance Percentage Aversge indicated Number of
Flight (miles) of flight airspeed (mph) Maoci rum Nutber of An's > *0.3g
condition giles in 4n An's > +0.3g per mile of
Rough Smooth Tough air Rough Smooth (g wits) rough air
Climb 129 625 17.1 197.6 191.2 -0.59 20 0.1557
En route 3th 5743 5.8 252,9 2l2.3 -.32 16 LQl52
Descent 343 1380 19.9 218.9 21547 +.79 106 .3032
Total 826 7748 —_ I 12
Average —_— —— 9.6 228,2 237.8 —— — 1696
(b) Percantage of Flight Miles by Altitude? and Turbulence Condition
ﬂtﬁude: 0 to 5,000 5,000 to 10,000 10,000 to 15,000 | 15,000 to 20,000 | 20,000 ta 25,000
Flight
condition Rough | Smooth | Romgh | Smooth | Rough | Smocth | Rough fmooth | Rough | Smooth
Clish 1.19 3.01 0.31. 2.60 — 1.5 — 0.22 i —
En route 2.21 15.73 +20 9.52 1.28 32.8% 0.30 7.4k 0.1% 1.46
Descent 345 8.36 43 .68 09 1.86 a4 .19 _— —_—
Total 6-85 27.10 -9)4 17'80 1-37 36-1[]- -311 7-85 '15 1-!16

lpayismm indicated airapeed = 328 mph.
2)1t4tude 1e pressure altitude at standerd atmospheric conditiona.
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TABLE III

SUMMARY COF VOH DATA FROM AIRFLANE B DURING 52,45 FLIGHT HOURS IN MARGH 1950

{a) Oust Loads and Airspseds’

Flight dlstance Percentoge Average indica?ed Number of
Flight (miles) of flight airspeed (mph Maxisnm Tmber of An'a> £0.3g
cendition miles in m't An's.2 10.3g per wils of
Rough Spooth | rough air Rough Saooth (g mita) rough. air
Climb 72 868 7.7 207.0 195.1 .48 19 0.2639
En Toute 86 9,014 1.0 26,6 229.1 31 3 0349
Deacent L2l 1,612 20.8 235.6 260.0 -5 a5 .2005
Tobal 582 11,h92 —_— — — _ 107 —_—
Averags —_ L.8 233.1 229,9 — —_— .1838
(b) Percentage of Flight Miles by Altitude? and Turbulence Condition
Al‘f-gudo, 0 to 5,000 5,000 to 10,000 10,000 to 15,000 15,000 to 20,000 20,000 to 25,000
Flight .
condition Rough Sacoth Rough Bmooth Rough Saooth Rough Smooth Rough |  Swooth
0limb 0.5% 1.88 0.03 2.)23 0.03 1.78 —_ 0.83 -— 0.31
En Toute _ L. 71 g1 1. . 22,19 0.17 23,71 e 12.52
Descent 2.57 5.3 39 L.08 Ji9 2,51 .07 1,1 . | — .32
Potal 3.11 11.99 «73 17.78 76 246.L8 .2 25.65 —_— 13.25

Ltovimm indicated airapeed = 81l mph,
2p1t4tnde is pressure altitude at stendard atmospheric oonditions,
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