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Abstract

In aircraft conceptual design, the determination of general and performance parameters relies on
statistical data from existing aircraft. To establish quantitative relationships for two-seater light
aircraft under current technological conditions, this study collects data from 183 existing two-
seater light aircraft. Through logarithmic transformation and regression analysis, mathematical
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relationships between parameters are established, and typical value ranges of key design parame-
ters are identified. Results show that general parameters such as empty weight, wing area, and en-
gine power correlate strongly with maximum takeoff weight; stall speed correlates well with wing
loading, as does maximum level flight speed. Validation with a typical two-seater aircraft demon-
strates good agreement between estimated and actual values. The empirical formulas and statisti-
cal data provide practical references for the conceptual design of two-seater light aircraft.
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2. BAEFtESHRIRIES %K

AR HLNRSRE L, B TR R MBS AN R, AR SRR A KAL) R R e 24
ZIAFAEA R GE T . BB CHL R TR DG W7 RIS D51, JF By B UIXUSERK
WUEZ, BIAR S TR WAL ASC 5] BT A 2k 5 SCBR[11]-[13], 3% 183 SR,

KO SRR S E AR, o WL E RS 8 A1) B R B By = A ok
S8 LRI R Z LR SR S SivEREA CATH B 2 iR I B R REA
B EESH[14] [15]. CHIE CEEHTHPLES . A RE A E R 3 5 Ak, WRRN:

Wio = W + Wp + W, (1)
A, Wro At KIS H (Weight at Take-Off), kg; We ANZTHLE E(Empty Weight), kg; Wer A ZE T
(Payload Weight), kg; Wr A#AJH H & (Fuel Weight), kgo Fz0(1) IS E]:

Wi = Yo
1- WE/WTO - WF/WTO
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Table 1. Aircraft main parameters

F= 1. HLREEH

SR iR LX)
THLEE We kg
HLRHAR S m?
JEs% A
RENHLI)Z P kW
F AT W/s kg/m?
A KD E L (P/W)to kW/kg

Table 2. Aircraft performance parameters

=2 KHLMERESH

SRR e v
RS E Wro kg
PRI B Wr kg
BT IR VMAX m/s
R Vs m/s

3. RN TSR
3.1. BASHMGE R

PUONASF CHLR A AR B Bt 25K, prDO TR E S50 =, Soit-Eol 022 (v fl— BseK.
FERETRAL BRI B, AW TR AT AR RS B R IOH LR A G B, IFMIER 1 4 B Gt v A IO 1) 52
R, DAORAIE 5 52 (B 734 (1 R Sk 5 AN TR S 2l i g o B it — Stk . BT DU BR300y 5 240 55
Gi it AL TE I — BUBUR, S S HURAAAE I GEit R RAHERT . A SO r 2800 G k4T
TXBAAL R, AbEE BEBOVE S, TTBLESL S H L MRECE R R . (RS SRR RES B R %L
FORAET, ACGes ARG G H 45 R E 1 0 S HUNIBUE VS ], X el vl N R SR R A A LA
Bt BaR o R Z2%, TEILE 3.

32. BHLEESECRE

AU O ERNRE TN EERPE, BT LR R EER, SEUEHLE R R
Ko 130 FlogUEe i R KL LR BAGE Wl mgit i 1 s, G RN

InW, =0.6891InW,, +1.3909(R* = 0.724) 3)
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Table 3. Statistical analysis results of partial parameters

3. SRS ohER

SR ¥iE brUEZ
R FH 7 (kg/m?) 45.048 9.0565
K IhE i (kWikg) 0.129 0.0147

KAVLIL(W) 67.093 7.1192
HLE T R (m?) 12.026 2.0095

JE5% L 7.164 1.2038
AP K (km/h) 221.206 35.2146
I T (km/h) 63.125 6.6619
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Figure 1. Empty weight vs. takeoff gross weight of two-seat light aircraft
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Figure 2. Fuel weight vs. takeoff gross weight of two-seat light aircraft
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Figure 3. (a) Takeoff power-to-weight ratio vs. takeoff gross weight of two-seat light aircraft
(economic efficiency); (b) takeoff power-to-weight ratio vs. takeoff gross weight of two-seat
light aircraft (power performance advantage)
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(E R T LR A R SRR B A LR &, A S BON e UE S5 TG IS R E . 60 AR 1
PLE A BIHL DR AR o B TR A 4 s, & IITTRE:

m% =1.1277InW;, —3.2612(R* = 0.8799) (7)
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Figure 4. Wing loading vs. takeoff gross weight of two-seat light aircraft
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Figure 5. Stall speed vs. wing loading of two-seat light aircraft
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MEsL LGt SR 6 Pros, MG HITEN:
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Figure 6. Maximum level flight speed vs. aspect ratio of two-seat light aircraft
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Figure 7. Maximum level flight speed vs. wing loading of two-seat light aircraft
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Figure 8. Maximum level flight speed vs. wing area of two-seat light aircraft
8. WERBIHERF CERESHERR

M8 FRT LU, AR SROBUAR S A LI i Kok FE B3R AR RS An T s (1) L
ARAIES R REAT IR R, ECHPLREARG, "EE R CEE.

3.10. KIREESHEER

HHKYE, EHARAFAZREILN, PR, RN, (ER RS LR B
HLE AR RS, HAR B IR o3, JCHOE KL R, ARAE 98 MhXURERE AL WAL I 8 B2 AT 1 31 4%
ST ER WA 9 B, UG RN

IV =—0.8998In°S +4.199InS - 0.7352(R* = 0.7483) (12)
4.2
415 . .’:.:':?..—.;.7“: ..:
4.1 ° ° ) :o : ’ .:"9,00 oo
L, 405 LN
> o
£ 0o o o “vee
4 o
3.95
39 ?
3.85
2 2.1 2.2 2.3 24 25 2.6 2.7 2.8 29
InS

Figure 9. Stall speed and wing area of two-seat light aircraft

B 9. MEERACHIGERE SHEER

DOI: 10.12677/met.2026.153030 304 WU TR 5


https://doi.org/10.12677/met.2026.153030

WTE %

MEL9 ATV Y, AR RO R YL 3k T 52 e ML 32 T AR R 3 n SE 08 K ek A kL
HITRHURE R & SR A AT R B Ry i, 30(12) LR AR A G L (56 &% AE CARIMLIR i
BUE Al TR

4. EHISHR

DL FALCON LS 2.0 XU B KM, S AT L 250 A AT IR UE « B0 ML AL 32 22 )5 ]
1E T HBTHRHE S o BEA p i) E R R A KWL A BRI — 80, B8R e85, R A
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W7 4.

XTSRRI, S B S SPMEV) &R, JEE IR 7R 4.703%, NEHIRZENL 1%.
THLEE, MMARES R R E R ERZMX R, Hh s o GEE IR ZE R 25.75%, FRHE
BN 10.24% M THLE RN 12%, HOCF 1R ZE FEZ5SF5ME 2 7(FALCON LS 2.0 KA 71K
JIHITREE TIN5 = TR E 3R AL, MRS 452 AL (ZAL B R A R AT 4 52 S k), S HLEE S R )
WAL G 4 SR AL AL IR L) 15%), 31 R ILELHEE D H R S LS B2 L S A B IR K
KAR. b, MAWBEH Y6 S M AL A SXIEME R A EmZE . HHEMES TR, &
5 o0 A& TSRS W 24, RTE G S8t A LSS A BN TR 1E .

Table 4. Comparison of estimated and actual parameters of FALCON LS 2.0
% 4. FALCON LS 2.0 ¥# & ¥ EEES EFREXTEE

S E S XA HEE SbrE
THLEE kg 329.97 375
ESTHIER=Y kg 44.06 49.059
R AT kg/m? 52.07 53.4283
T RIhE L kW/kg 0.1246 0.1225
FSuSuyE s km/h 68.0573 65
SN WY 3 km/h 282.9406 225
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