
N~IC-CISTI 

J. H. PAf1KIN 
BRANCH 





A >a(.; R ~ FT C-105 

T T 

(' . 
l:., 

A V FI C.. ANADA LIMIT E D 

n A R 

TE CHNICAL DE PARTMENT (Aircraft) 

P/CONTBOL/l.05 

TRill ANGLF.S AND FLIGHT ENVELOPE 

Lll!ITATIONS , (ELASTIC A/C) 

-
,., ., ' 

July 1957 



REPORT NO _EL'.CONTROL/105 _ 
I I /I o I I II f ' I I I I I II I r I- /J 

' ~ 

TECHNICAL DEPART~ENT __ 
-, -

C-105 

~ 

1. IN'rRODUCTION: 

2. ANGLE OF ATI'ACK TO TRIM 

1. LEVEL FLIGHT - All altitudes 
2. SEA LEVEL - All 'n' 
3. 10,000 feat n 

4. 20,000 feet " 
5. 30,000 feet n 

6. 40,000 feet " 
?. 50,000 feet n 

e. 60,000 feet n 

3. ELEVATOR ANGU: 'ltl TRIM 

1. LEVEL FLlGHT - All altitudes 
2. SEA LEVEL - All 'n' 
3. 10,000 feet " 
4. 20,000 feet n 

5. 30,000 feet II 

6. 40,000 feet " 
?o 50,000 feet " 
8. 60,000 feet n 

4. FLIGHT ENVELOPE LIMITATIONS 

1. 3EA LEVEL 
2. 10,000 feet 
3. 20,000 feet 
4. 30,000 feet 
5. 40,000 feet 
6. 50,000 feet 
?. 60,000 feet 

SHEET NO 

PREPARED BY 

t--__ D.B. Garland 
CHECKED BY 

SECR 

2.1 
2.2 
2.3 
2. 4 
2.5 
2.6 
2.? 
2.s 

3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.? 
3.8 

4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.? 

5. TABULATED VALUES OF ANGLE OF ATTACK TO TRIM: 

1. SEA LEVEL & 10,000 ft., & 20,000 ft. 
2. 30, COO feet & 40,000 feet 
3. 50,000 feet & 60,000 feet 

6. ADDENDUM 

TRIM ANGLES AT W W SPEED' 

Note 
Angle of Attack to Trim 
Elevator Angle to Trim 

5.1 
5.2 
5.3 

6.1 
6.2 
6.3 
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lNTRODUCTION 

Basic wind-tunnel test data were used to cal­
culate the rigid aircraft trim angles, No deriva­
tives were used in the calculations and therefore 
errors due to linearization should be negli gible, 
However, extrapolation of the data was necessary to 
cover most of the negative, and some of the large 
positive, lift coefficient cases considered and hence 
great accuracy cannot be guaranteed in these regions. 

Thrust equal to drag was assumed throughout ex­
cept where the aircraft drag exceeded the ma ximum 
available engine plus after burner thrust. In such 
a case the trimmed state is transient and the air-

' craft would decelerate unless aided by gravitational 
acceleration, as when in a dive. 

Four degrees of symmetric up-aileron were assumed 
above 45,000 ft., making the elevator angle to trim 
less ne gative but not materially affecting the trim 
angle of attack. 

Increments to the trim angles due to aircraft 
elasticity were estimated separately and added to 
the ri gid b.ircraft values, 'l'he resultins; elastic 
aircraft trim aneles were plotted and used t o deter­
mine the fli ght envelope limitations. 

Tabulated values of angle of attack to trim are 
added at the end of t he report to increase its use­fulness. 

Calculations and other information relevant to 
this report will be found in P/Control/99, 
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TECHNICAL DEPARTMENT 

W = 47000 lbs. 

-M-

n = -3 
. 50 -
,80 -12.08 
.90 - 7.78 

.95 - 6.58 
LOO - 6. 23 
1.05 - 6.10 

1.10 - 5.35 
1.15 - 5. 20 
1.23 - 5.20 

1.41 - 3.80 
1.60 - 4,80 
1.80 - 4, 28 

2.00 

M 

n = -3 
0,50 -
0.80 -
0,90 -11.58 

0.95 -10.05 
1.00 - 9.76 
1.05 - 9.60 

1.10 - 8,30 
1.15 - 8.60 
1.23 -
1.41 -
1.60 -
1.80 - (i,40 

?.. 00 - 5. 60 

PREPAREC B Y 

D.B. Garland Jul 1957 
CHEC K ED BY DAT E 

PREDlCT~D T!Ui>J.ilW INCIDENCE lN ?.'.ANOEUVERING 

-2 
-

-7.53 
-4.98 

-4.08 
-3.98 
-3.93 

-3.46 
-3.44 
-3.56 

-2. 50 
-3.39 
-3.07 

-3.08 

-2 
-

-12. 29 
- 7.65 

- 6.64 
- 6.03 
- 5.86 

- 5.26 
- 5.36 
- 5.96 

- '.',. q3 

- 4.75 
- 4.38 

- 4. 07 

FLIGHT FOR 'l'HE ELAS':'IC AIRCRA:F''r 

-1 
-5. 5C 
-3.32 
-2. 28 

-1.80 
-1.80 
-1. 78 

-l.70 
-1.80 
-1.80 

-1. 20 
-2.02 
-1.90 

-2. 20 

-1 
-6.42 
-5.12 
-3.78 

-3.12 
-2.70 
-2.60 

-2.52 
-2.58 
-2.00 

-2.05 
-2.68 
-2. 55 

- 2 .64 

CG : o. 31 c 
h: 30,000 ft. 

Cl:rRIM for n = 
0 1 2 

1.48 8.54 -
0.25 ..... 53 6.60 
0.22 2.74 5,47 

0.40 2.48 4.62 
0.30 2.34 4.25 
o. 20 2.13 3,82 

0.05 1.68 3.48 
-0.15 1. 52 2.90 
-0. 20 1.50 3.ll 

0 1.29 2.44 
-0.75 0.46 1. 59 
-0.77 0.36 1.23 

-1. 26 -0.35 0.59 

h = 40,000 ft. 

ctr'Rl1! for n = 
0 l 2 

3.00 12.70 -
0.03 5.38 10.07 
o. 20 4. 25 8,01 

0,20 3.74 7.03 
0.42 3.43 6.34 
0.40 3.16 5,74 

o. 27 2.79 5.35 
C,05 2.47 4.72 
0 2.50 4.83 

0 1.95 3,97 
-0.?8 1.16 2,92 
-0,80 C,85 2.45 

-1. 22 0.13 1.52 

3 4 
- -

9.45 12.48 
7,60 9.90 

6.64 8.74 
6.00 7.78 
5.52 7.16 

4.98 6,55 
4.48 5.99 
4.60 6.15 

3.75 5.07 
2.78 3.86 
2. 26 3.17 

1.42 2. 25 

3 4 
- -
- -

11.92 15.64 

10.54 13.79 
9. 28 12. 49 
8.42 11.33 

7,83 10.51 
7.10 9,62 
7.02 9.60 

6.13 8,3() 
4.60 6. 34 
4.00 5.46 

2. 92 4.17 

POWER ON 

5 6 7 
- - -
- - -

12.38 14.79 -
10.85 13.02 = 
9.78 111. 76 13.70 
8.98 110.67 12,4E 

8.17 9.85 11.5( 
7,48 8.91 -
7.59 8.84 -
6.38 7.68 -
4 . 92 5.98 -
4.05 4.98 -
3.08 4,03 -

5 6 7 

- - -
- - -
- - -
- - -
- - -
- - -

13.15 - -
12.12 - -

- - -

10.38 - -
- 9.96 -

7.00 8.51 -
5.68 6.99 -
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6. ADDENDUM: 

TFUM ANGLEs AT LOW SPEED 

Some trim angles have been calculated using 
data from the N.A.E. low speed wind-tunnel, which 
has a speed or M = 0,2 approximately. The data 
have been applied ut Mach numbers from 0.2 to 0.5, 
the small compressibility corrections being ig­
nored. 

Comparison with trim anp-,le s at M = o. 5 cal­
culated from C,A,L. wind-tunnel results, shows a 
discrepancy of about¾ de~ree in angle of attack 
and about l½ degrees in elevator angle. It is 
thought that these differences can be accounted 
for by 

(a) different methods of mounting the wind 
tunnel models 

(b) slight differences in model configura­
tions 

(c) some uncertainty in the calculation and 
application of wind-tunnel corrections. 

and (d) compressibility effects. 
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