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Aerodynamic Characteristics of Fan-Jet STOL Aircraft

Norio INUMARU, Hitoshi TAKAHASHI, Kenichi HIROSUE
Nobuhiro TODA and Naoaki KUWANO

ABSTRACT

Research on Fan-Jet STOL aircraft was initiated by NAL in 1975 as a wind-
tunnel-based program aimed at the design study of experimental STOL aircraft. Aero-
dynamic characteristics of the Augmentor Wing type model and the Upper Surface
Blowing type models are examined by a series of wind-tunnel tests.

Three-component longitudinal data of each model are presented. Six-component
lateral data of a USB type model are also presented with four engines operating and with
one engine out. The general aerodynamic trends of Powered-Lift systems are discussed
through comparison with existing data. Discussions concerning the test-techniques are

also included.

The research was concluded in 1979, making direct contributions to the basic
design of NAL Quiet STOL Experimental Aircraft.
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BT BRI #4790 77

BERB. #4 /IEKZRE BAEE(HRER )
BT mm
Yy 0 433.66
X /Cu % Xy T Xy Zy
0.5 1.24 2.87 0.48 0.93
0.75 1. 86 3.48 0.72 1.12
1.25 3.10 4.42 1. 20 1.42
2.5 6. 20 6.03 2.40 1. 94
5.0 12.40 8.13 4.80 2.62
75 18.60 9.58 7. 20 3.09
10 24.80 | 10.70 9.60 3.46
15 3730 | 12.35 | 14.40 3.98
20 49.60 | 13.50 | 19.20 4.35
25 62.00 | 14.27 | 24.00 4.61
30 74.40 | 14.73 | 28.80 4.75
40 99.20 | 14.74 | 38.40 4.75
50 124.00 | 13.66 | 48.00 4.41
60 148.80 | 11.78 | 57 60 3.80
70 173.60 9.29 | 67 20 2.99
80 198. 40 6.41 76.80 2.06
90 223. 20 3.31 | 86.40 1.06
95 235. 60 1.73 | 91.20 0.56
100 248.00 0.10 | 96.00 0.10
L.E.R 3.67R LOOR
6 B BP 15 Bink 0 32.12 A
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‘Csa‘h BLC OFF Or=60°€30° B1iL, Ry A, & =-15°(4 =
R 60°), &, =0°(9,=30°), M.k
AvF—7 FTHBR | 6=60°€30° B3 L, BLC ON, 27 v +A, 9§
O, =0@3h), 08, 20° | DLEEERHE
. -25°
INESYES L 8=60°¢307 B2 L, BLC ON, 27 s A,
g 5;=3.85° 4.8° 6.75° |w=17%, & =0°(3k)
7| 8.4°
?y T€/74 20— FHSHE|ELE, R LWwECHE LT, d=4.8 565
»|w=4.7 70, 9.05% |6.6°
Dlzwsszoy bA(Z| d=60°€30° B7E L, BLC ON, 27 7 b A,
’J{g o v b OBEEE ) BEREF (0, 60°), 0, =0°(8H, 0, 30°)
% T/ E ) AVERE | 6,=60°¢30° BEL, BE
ZAL
IEIET 5 TR | O =607 BAT (d/d), BHEF
% (ON, OFF)
7175y 7A%HBR =0, |[BIL, BLC ON, 27 v tA, G=4.8w=T%
% | 207 302 a0° 60° 3= 4.8°
Alosy7asRo=0, |[BUuL, BLC ON, 277 FA, 0= 4.8] w=17%
% 30° 40° 50° 60° 70° | O, =0°(#f, 9r30°), —15°(dr 40 ~ 70°)
K REEA A d,=60°¢30 BA (/4), BLC ON, 27 bA,
K Or=0° -5 —10° —15° |
| -20°
§ KERE B 3=60°€30° BLC ON, 25 v b A, B
;21 (Fi/d), (d/d),

(&), (h/b),
(/)
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0sp=0, 10°, 30° 60°
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W77V 2 ) AR 9= 60/40 & 60/65 B 4K
Tlzov 08 0~ 20
4 FET XL HE 0= 60/65 [ t
* (#4 FF7 0°~60°)

FILI R IR 0 = 60/65 ¥# 5K

(F7v 740~ 20°)

V.G O%R 0= 60/40 , %R & Step LE, Y®H 2K
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i V.G OHE d;= 80/65, WIND ON-OFF, % 4# i £
1 | (17.5X7, 25X10, 37.5X15)
g‘) V.G OBE o= 60/65, BIL S8 1 K
Zh| (50x15(2, 4), 50%x10
(2, 0)

V.G O%E Or = 30/30 , Bft 2’ 2K

(50%10 (4))

GD L. ¥BEARLBV. G FE2FEU LT 5,
2. V.G TER (EX) X (HE) (BE) TRT,
3. &1, 2T 50x10(4) AFHAET 5,

_|EgIN—HT 5 s T B L | 0, =60/40, / XA, BLC ON-OFF V.G |*¥# 1 &
LS AN YT 5L
= (NR2Fo b, NE I
% B + G IS ] E
g (HRABEBICTI V—FH)
% BE(RBLEMZv—7) | i Y& 2K
BB INV-T, 27y VR | 0,=60/65, ¥4 FFT/ X 6, =7 |¥#& 5K
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Step AR 2 H &= 60/40, / XNA, V.G 2L ¥R 1R
Bl GH 1. 281 2RENERBZ7 2 F 0, =60°, AREEL 7 v + d =29°25'
g B223 b =29°50" ) FE3RZF v b g = 2503
B 2. E# 3WLLEIE T NT Step #18E, WEBLC OFF
ARy T 5= 60/40, FTVLI B K, R 4K
% (ABBLC, 4 - - ®) | Cup=0~0.08, Cuarr = 0
% | [ £ O =60/65, #4 FFT /XN, & Fr—7 |[¥& 5 K
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;2 A4 -TIAEUSBIF 97| 44 F KT/ Zn, BLC OFF, AB4xov | ¥ &K 4 I
fe| Oy = 60/65 b, BV
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* 72777 v 7IC&ADLC | AEO, ZOfR L +
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i D%k 50 X10 (2), Bi#2 BLC ON, Cyar. = 0
; il + Or=60765° %4 FFT/ v, B O= 60°, AE | F# 5K
" 0;=40°(2% C=oy ) AEBLC ON, Chun
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W=7 20°
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&) s [ £ 2K 2K
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A tAavBLC ON, V.G OFF,
s B L CLEAN# W ¢ BfF | 0= 070°, %4 FFT/ Xn, BLC OFF, E25% RN
B cLRaN# V.G. OFF, f& (/) 0°(IRASF)
B4 CLEAN## 4= 070°, BLC OFF, V.G. OFF 282K
p B2 LL/DEteRM L/D | o= 60765°, V. G. 50x10(4), BLC ON, a8 1K
K1 O, F—7"20° a=0° 10°, ZOH () B8R
7@7 & E RAE, 7277 La=10°04 22K
% B7ELT/O%tteBA1/0 | o= 30730°, V.G. OFF, BLC ON, 2B 1K)
5\ i Oy F—7"20°, a= 0°
% BATT/0 # i 0= 30730°, fi® BLC OFF, ZOftbfal b 2B 2K
W et CLEAN 51 5=070°, a= 0°, BLC OFF, V.G.OFF |®& I
GH 1. B xBO, 8, 28EBRzEULRNKL,
2. BENAMBRY, £ v Y V1EE (AEO)
3. ¥BRBI/IKERBR (X5 ML), 2BB 1 RE/NKFERE (R 7 v ME)
LEE2RERBE (X7 v M) BFERITSH %,
4. BERMAEHLEERO 0%
KERENBHE (BMRI| o= 60/40 , / X)VA, Fikg oy = 60°, B 2 Kk
#®, F T, b ErL) |Stepfi#, V.G 50x10(2)
BEERAMA AR O=60/65, AA4Y T787757, 4 FFT/ | ¥ 8 4 K
x| =0,%10°, OFF) Zxw, BLC OFF, V.G. 37.5X15(2), NE 0= 60°
S AE=27 v b (FEBE+10%), B (/)
Elm + b= 60/65, 74T A4 ¥, H4 FF7/ 2w BLC ON [ % #& 5 &
;R; (8; =0° 10°) RE J,= 60° A B 0. = 40° V. G. 375X15(4), 0
£+ F—7°
Bl rRRMAE - RERD 0= 60765°, BLC ON, V.G. 50x10(4) 281K
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H B FoHE B & & 1 %
% ) fie %0 R 9r=-60/65; BLC ON, 50x10(4), o, 7" | & # 1 &
(3,= 10° 20° 30°) a= 0°
T (L (3,307 ORI B, ot LAx> v 1 RBIE e
RG] E 9r=60/65 BLC ON, V.G. 50x10(4)J, |4 K 2 X
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I B ok &k R H 1 %
T YO VEIEOHR 0r= 60765 BLC ON, B ¢RI L, HFAT |28 1 &
(OEI) v vEIE F=0, aSweep
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HRI vy vEE, a=0, FSweep
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8, = 30°)
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