Takeoff Performance Calculations

Estimated Distance required to clear 50’ obstacle on accident day:
938 ft for a level, dry grass runway

The runway had a 3% uphill gradient, rising about 30ft over a length of about 1000 ft.

Airplane Weight

Empty weight w/oil: 1094.6 Ibs (weight and balance records found in airplane)
Pilot: 160 lbs (Pilot’s License)

Fuel % full

(0.75 x 35 gal capacity x 6 Ib/gal): 157.5 Ibs (Pilot reported fuel load on NTSB form 6120)
Total Takeoff Weight: 1412.1 |bs

Max Gross Weight 1650 lbs

Takeoff weight is 237.9 Ibs (14.4 %) below Max Gross

Weather:
Nearest Reporting Station (CVG), Elevation 883 ft, located 16 nm northeast of accident site:
Temperature 75F Dewpoint 68F, Altimeter 29.86
Wind 290 at 12 knots
Two unofficial weather stations located 4 nm east of accident site:
Location 1
Temperature 79F at elevation 817 ft
Wind 0
Location 2
Temperature 77.6F at elevation 417 ft
Wind WSW 1 mph

Accident Site Elevation 800 ft



Density Altitude using CVG temperature/Dewpoint/Altimeter and 800 ft field Elevation:
2389 ft
Wind Components:
Runway heading 006 deg
Using CVG wind 290 deg at 12 knots
headwind component = 12 x cos(360-290+6) = 2.9 knots

Crosswind component = 12 x sin(360-290+6) = (left) 11.6 knots

Interpolation of the Take-off/Climb Performance chart in the POH:

Using Temperature 75F

Density Altitude 2389 ft

Distance to clear a 50 ft obstacle (trees of unmeasured height at end of runway):
1202 ft — Max gross weight of 1650 |bs., level dry pavement
Calculated Takeoff weight: 1412 lbs, (14.2% below Max gross)

Estimate reduction in takeoff distance of 30% due to lower than max gross weight (per FAA
Pilot’'s Handbook of Aeronautical Knowledge — page 11-15)

1202 -361 = 841 ft

Estimate increase of 15% for level, dry, grass runway: (a typical value published for light GA
airplanes)

841 + 126 =967 ft
Estimate decrease of 3% for 2.9 knot headwind component:

967 — 29 =938 ft

Runway has about a 3% uphill gradient (elevations from Google Earth 35 ft rise over 1100 ft)

This would increase the distance required.



TAKE-OFF/CLIMB PERFORMANCE

MODEL 7ECA 7GCBC 7GCAA, 7KCAB
Press T.0. |50 Fef oo} T.0. |50 Ftd o) |7.0. |50 Ft
At | Temp Dist | Obst : Dist |jObst Dist [Obst
i | Ft. (°F) Ft. Ft. . Ft. Ft. Ft. Ft.
S.L. 0 340 716 | 800 231 457 | 1240 289 535
20 372 768 | 775 254 4N 1210 317 574
40 415 | 832 | 750 279 530 | 1170 350 618
60 455 895 | 725 305 567 | 1145 382 663
80 496 961 | 700 340 616 { 1110 417 713
~ 100 544 | 1034 | 675 363 649 | 1090 453 763
2000 0 407 860 | 685 272 536 { 1100 343 622
?:;I, gggo f 20 444 929 | 660 294 573 | 1070 376 671
> 1152 ft 40 492 11004 | 635 331 629 | 1030 414 727
60 543 1086 | 610 374 684 | 1010 452 784
80 597 J|1174 § 585 397 733 980 | 497 846
100 655 | 1269 | 560 433 777 950 538 904
4000 0 482 11043 | 575 324 635 980 401 738
PALT 4000 FT 20 538 | 1147 | 545 | 360 | 695 | 930 | 448 | 806
Temp 75F 40 589 | 1239 | 520 393 746 900 479 857
-—> 1406 FT 60 640 ([1329|} 495 458 834 870 527 925
80 690 |[1432 || 470 474 870 840 573 991
) 100 788 | 1580 | 450 522 935 820 643 1086 |
Calculated 6000 0 576 | 1301 | 465 385 763 840 479 886
Density ALT: 20 640 | 1432 | 435 a2 827 800 529 962
2389 FT 49 707 {1562 } 410 472 905 770 582 | 1040
Temp 75F 60 789 1716 | 385 522 981 740 647 | 1133
> Distance of 80 858 | 1858 | 365 568 | 1048 720 | 706 | 1226
1202 ft 100 968 | 2058 | 340 626 | 1137 690 760 | 1304
8000 0 350 700
20 325 670
40 300 640
l 60 275 610
80 245 580
100 225 550
’
1) A1l performance at maximum gross weight 1650 1bs.
2) Take-off performance on dry pavement.
3) 76CBC with 142 flaps.
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SAMPLE LOADING PROBLEM

269

SAMPLE AIRPLANE

YOUR AIRPLANE

WEIGHT | MOMENT

Rear Passenger

Wing Fuel -
35 Gals Max
@ 6 Tbs/gal

Baggage-100 1bs
Max ( Normal
Category Only)

ITEM
HT MOMENT Ay
(?E? w%%gs) (in-1bs) (1bs) (in 1bsz!
1) e ARt ) l 14067 | J ok S /7938/{
e L ' 75 =
0i1-8 qts @ 7.5 1] +ﬁ§ | -540
1bs/gals -36.0 +15 -540 (+11%) (-396*)
*7ECA--6 gts
2) Licensed Empty | L70 é
bb}lfgr?hbtif Moment 1168 / 13527 /O 44 60 e %
3) Pilot 190 ’ 2185 2, 5

190

4) Gross Take-0ff
Weight & Moment

1650 26191

NOTE ; 1)k gied onl
2 Tg qetermi

g = bogts ol1

ne Take-Off Center of Gravity (inches aft of datum

divide the Gro§s TakeTOff Moment by the Gross Take-Off Weight

3} - The above

FIGURE 5-1

SAMPLE LOADING PROBLEM
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