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Approach to Estimate Power of Light General Aircraft
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Abstract: Estimating power of light aircraft quickly and accurately is important during the parameter design of
conceptual design for light general aircraft, Selecting the engine model at the beginning of the concept design
phase, defining the design target and airworthiness requirements and according to the performance parameter
and engine information statistics of multiple light aircrafts, empirical formula and functional relationship be-
tween parameters are concluded. Total value of power is calculated. Results show that under the constraint of
meeting the design target and airworthiness requirements, the final intersection of the total engine power value

can be achieved. The estimation method can be the guidance for selecting the suitable engine more quickly and

accurately,
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Table 1 Power loading list of 20 light aircrafts

wW/P/
e nm Wb P/
1 Bonanza G367 3650 300 12.17
2 Beechcraft Model 77 Skipper® 1675 115 14.57
3 Beech Model G-17S[1 4 250 450 9. 44
4 Cessna 172R[1] 2 450 160 15.31
5 Cessna 4000111 3600 310 11.61
6 Cirrus SR20-G3012] 3050 200 15.25
7 Cirrus SR220%1 3600 310 11.61
8 Diamond DA40 XL[4] 2 645 180 14.69
9 Fuji LM-1 Nikkol'%] 3375 225 15. 00
10 Lancair IV-P16] 3550 350 10.14
11 Mooney M20TN Acclaim['7] 3374 280 12.05
12 Musketeer Sport 11181 2150 150 14.33
13 A23A Musketeer Custom IIIT**1 2 400 165 14.55
14 Tiger Aircraft AG-5B20] 2400 180 13.33
15 Van’s Aircraft RV-10021] 2700 260 10. 38
16 Cessna 175A22] 2350 175 13.43
17 Cessna 177B[28] 2500 180 13.89
18 PA-28-140 Cherokee 140024] 2150 150 14.33
19 PA-32-300[2%] 3400 300 11.33
20 Cessna 1827TC26] 3100 230 13.48
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Fig.1 Relationship between power loading and

maximum take-off weight
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Table 2 ¢* K value list of 20 light aircrafts

5322 bR P/hp S/1t? P/S)1/s Vera/mph /3K X103
1 Bonanza G36 300 181. 00 1.18 203 5.83
2 Beechcraft Model 77 Skipper 115 129. 80 0. 96 121 7.94
3 Beech Model G-17S 450 297.62 1.15 201 5.71
4 Cessna 172R 160 174.00 0. 97 140 6.95
5 Cessna 400 310 141.00 1.30 270 4.82
6 Cirrus SR20-G3 200 144.90 1.11 178.4 6.24
7 Cirrus SR22 310 145.00 1.29 211 6.11
8 Diamond DA40 XL 180 145.30 1.07 173 6.21
9 Fuji LM-1 Nikko 225 177.60 1.08 253 4.28
10 Lancair IV-P 350 98. 00 1.53 253 6.04
11 Mooney M20TN Acclaim 280 175.70 1.17 272 4.29
12 Musketeer Sport II 150 146.00 1.01 108 9.34
13 A23A Musketeer Custom [l 165 146.00 1. 04 117 8.90
14 Tiger Aircraft AG-5B 180 140. 00 1.09 160 6. 80
15 Van’s Aircraft RV-10 260 148.00 l.21 197 6.12
16 Cessna 175A 175 173.00 1.00 139 7.22
17 Cessna 177B 180 174.00 1.01 143 7.07
18 PA-28-140 Cherokee 140 150 160. 00 0. 98 124 7.89
19 PA-32-300 300 174.50 1.20 168 7.13

20 Cessna 182T 230 174.00 1.10 167 6.57
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Table 3 TOP and A list of 20 light aircrafts
P n = W/lb P/hp  L1o/ft2 (W/P)/(b+ hp=1) TOP/(Ib% « ft=2 « hp~1) A
1 Bonanza G36 3 650 300 1913 12.17 177.48 . 069
2 Beecheraft Model 77 Skipper 1675 115 1 280 14,57 127.56 .114
3 Beech Model G-17S 4 250 450 1130 9. 44 114.79 . 082
4 Cessna 172R 2 450 160 1685 15.31 160.16 . 096
5 Cessna 400 3 600 310 1 900 11.61 176.51 . 066
6  Cirrus SR20-G3 3 050 200 2 221 15. 25 199.87 . 076
7 Cirrus SR22 3 600 310 1868 11.61 174.12 . 067
8  Diamond DA40 XL 2 645 180 1 700 14. 69 161.32 . 091
9  Fuji LM-1 Nikko 3375 225 1916 15. 00 177.71 . 084
10 Lancair IV-P 3 550 350 1 500 10. 14 145.59 . 070
11 Mooney M20TN Acclaim 3374 280 2 300 12.05 205. 45 . 059
12 Beechcraft Musketeer Sport [[ 2 150 150 1255 14.33 125. 46 .114
13 A23A Musketeer Custom [l 2 400 165 1 460 14.55 142,37 .102
14 Tiger Aircraft AG-5B 2 400 180 1550 13.33 149.58 . 089
15 Van’s Aircraft RV-10 2 700 260 1181 10. 38 119.18 . 087
16 Cessna 175A 2 350 175 1 340 13.43 132.55 .101
17 Cessna 177B 2 500 180 1 400 13. 89 137.49 .101
18 PA-28-140 Cherokee 140 2 150 150 1 700 14.33 161.32 . 089
19 PA-32-300 3 400 300 1 500 11.33 145.59 . 078
20 Cessna 182T 3100 230 1385 13. 48 136. 26 . 099
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