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» HeliDesign — Sizing of a rotorcraft (ARIERF] )

. rITgl%tht )Tnm performance, flight dynamics modelling (™A
R K

* rBET/RMT - Low fidelity fluid/structure coupling analysis

 rMode — Natural frequencies and modes of a rotating blade

* rGrid — Automatic grid generation for CFD

* rFlow3D/JANUS - CFD/CSD/Trim coupling Analysis

* rNoise — Noise prediction

lrm
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Mission
Requirements

Configuration
Size/Weight
estimation
Required power
Engine Selection

Performance
Flight stability
and control
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Aero interferences
Optimal designs
Vibration

Noise

Prototyping
Structural tests
Wind-tunnel tests
Flight tests




High-Fidelity Analysis Toolchain at JAXA P4
[ReTate! Automatic

grid generations

Blade structural
properties
Rotating speed
Root constraint conditions
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Natural frequencies
Natural mode shapes
(represented with
polynomials)
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Flow conditions
Rotor blade controls
Trim conditions
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rFlow3D/JANUS Samples

v\,\h/X

Inner Rotating Main | Inner Rotating Tail
Rotor Blade Grid { Rotor Blade Grid

Inner Fuselage Grid

Inner Background
Cartesian Grid

Outer Background
Cartesian Grid

w: -0.1 -0.08 -006 -0.04 -002 0 0.02 0.04 0.06 008 0.1
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APC E Series Propeller Geometry (#]: APC 6x4E)

<Geometry 6x4E-PERF.PEQ.txt> A5 D3k

6x4E (6x4E.dat)

v2022-0915 Simulation Date: 09/22/2022

————— AIRFOIL SUMMARY DATA -----
DEFINITIONS:

THE QUOTED PITCH REFLECTS, IN GENERAL, ANGULAR MEASURE AS DEFINED WITH A FLAT BOTTOM SURFACE. THIS WILL AGREE WITH A PRATHER GAGE MEASUREMENT
OVER MOST OF THE EFFECTIVE PORTION OF THE BLADE. (NOTE: QUOTED=INPUT) THE LE-TE MEASURE IS DEFINED IN TERMS OF LEADING EDGE AND TRAILING EDGE (MOLD)
PARTING LINE DATUMS. THE PRATHER MEASURE REFLECTS THE MOST LIKELY PITCH INTERPRETATION FROM A PITCH MEASUREMENT DEVICE. THAT RESTS AGAINST THE
LOWER SURFACE. SWEEP IS DEFINED WITH (MOLD) LE PARTING LINE. ZHIGH IS HIGHEST ELEVATION ON TOP SURFACE. TWIST IS DEFINED WITH (MOLD) LE AND TE PARTING
LINE DATUMS. CHORD IS THE LENGTH BETWEEN (MOLD) LE AND TE PARTING LINES. CGY IS MASS OFFSET, FORE-AFT. CGZ IS MASS OFFSET, ELEVATION.

STATION CHORD  PITCH PITCH PITCH SWEEP THICKNESS  TWIST ~ MAX-THICK CROSS-SECTION ZHIGH CGY CGZ
(IN) (IN) (QUOTED) (LE-TE) (PRATHER)  (IN) RATIO (DEG) (IN) (IN**2) (IN) (IN) (IN)
0.7325 0.6274 4.0000 4.0000 3.6433 0.2353 0.1159 40.9929 0.0727 0.0333 0.2809  0.0279  0.1265
0.7727 0.6264 4.0000 4.0000 3.7070 0.2363 0.1152 39.4852 0.0722 0.0310 0.2753  0.0255  0.1290
2.9801 0.0897 4.0000 4.0000 3.7918 -0.0764 0.0790 12.0583  0.0071 0.0005 -0.0900 -0.1168 -0.0991
3.0000 0.0001 4.0000 4.0264 4.0248 -0.1617 0.0787 12.0574  0.0000 0.0000 -0.1118  0.0000  0.0000

RADIUS: 3.00 PROPELLER RADIUS (IN)
HUBTRA: 0.73 HUB TRANSITION (IN)
BLADES: 2 NUMBER OF BLADES

————— INERTIA AND AREA DATA -----

TOTAL WEIGHT (Kg) = 0.004540
MOMENT OF INERTIA (Kg-M**2) = 0.000004

AIRFOIL1: 0.80, E63 (Transition Start, Airfoil 1)
AIRFOIL2: 1.30, APC12 (Transition End, Airfoil 2)

AIRFOILS ARE SCALED BASED ON THICKNESS RATIO IN TABLE ABOVE.

NOTE: APC12 airfoil is equivalent to NACA 4412

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19 9



Geometry of APC 6x4E

APC 6x4E APC 6x4E APC 6x4E
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Airfoil mix for APC E series propellers

STATION

(IN)

Number

of STN

7 0.994

NACA441
2

Thick_max

thick

1 0 0.000E+00
2 3.88E-06  3.504E-04
3 3.1E-05 9.894E-04
4

5

i X

0.000105  1.813E-03
0.000248  2.784E-03

0.12

0.1
0.08
0.06
0.04
0.02

-0.02

-0.04

0.2 0.3

CHORD

(IN)

)

0.6092

Ratio

0.388
6.00E-02

camber

0.00E+00
7.75E-07
6.20E-06
2.09E-05
4.95E-05

Mixed Airfoil

0.4 0.5

PITCH
(QUOTED

0.6

4

PITCH PITCH SWEEP
(LE-TE) (PRATHER) (IN)
4 3.833  0.2385
Ratio
E63 0.612
Thick_max 4.27E-02
X thick camber
0.00E+00 0.00E+00 0.00E+00
3.88E-06 1.84E-05 1.28E-06
3.10E-05 1.47E-04 1.03E-05
1.05E-04 4.97E-04 3.46E-05
2.48E-04 1.18E-03 8.20E-05

camber =——yu

0.7

0.8 0.9 1
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TWIST

(DEG)

32.6376

MAX-
THICK

(IN)

0.068

Thickness ratio

Mixed Airfo

X
0.00E+00
3.88E-06
3.10E-05
1.05E-04
2.48E-04

thick
0.00E+00
2.82E-04
9.50E-04
2.10E-03
3.89E-03

CROSS-
SECTION

(IN**2)

0.0271

0.1116

camber
0.00E+00
1.09E-06
8.69E-06
2.93E-05
6.94E-05

ZHIGH

(IN)

0.2358

yu
0.00E+00
1.42E-04
4.84E-04
1.08E-03
2.02E-03

CGY CGZ
(IN) (IN)
0.0122  0.1126

Twist [deg] 32.6376Chord (mm)
yl

0.00E+00

-1.40E-04

-4.66E-04

-1.02E-03

-1.88E-03

Result airfoil contour

E63=>NA

Eeyoee) X Chord Sweep  Zhigh
ratio [mm] (r/R) [mm] [mm] [mm]
0.612 25.2476 #DIV/0! 1547368  6.0579 5.98932
15.47368Sweep(mm) 6.0579Zhigh(mm) 5.98932
result
contour
201x (mm) vy (mm)
1 25.2476 6.06E+00
2 25.2476 6.06E+00
3 25.2476 6.06E+00
4 25.2476 6.07E+00
5 25.2476 6.07E+00
6 25.2476 6.08E+00
! 7 25.2476 6.09E+00
8 25.2476 6.09E+00
9 25.2476 6.09E+00
10 25.2476 6.09E+00

z (mm)
5.74E+00
5.74E+00
5.74E+00
5.73E+00
5.72E+00
5.70E+00
5.68E+00
5.65E+00
5.63E+00
5.61E+00
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Vass

<GridGen_Propeller.input.txt> for APC 6x4E

I GridGen_Propeller.input.txt
I'Input file for <GridGen_Propeller> for APC 6x4E at 14,000 rpm
112024/11/22 for APC6x4E propeller, by tanabe.yasutada@sist.ac.jp

Il Length in [mm], should be scaled 1.0e-3 in <rFlow3D_input.txt>
I

&FILES
FN_Output="GridGen_Propeller APCox4E.output 241204yp2.txt'
Propeller_Contours='APC6x4E_Contours 241130mod.csV',
FN_Grid_out='APC6x4E_121x81x31yp2.x/,

&END

&GridPoints
Imax=121, Jmax=81, Kmax=31, !l l:x, stn-wise; J: phi, contour-wise, cw?, BL; K: h: body-wise
lroot=7, Itip=3,

&END

&GridSizes
dHmin=9.5e-3, Il [mm], chord max=15 mm, dHmin=>y plus=2
dRx0=15.0, dRx1=15.0, dRy0=15.0, dRy1=15.0, dRz0=15.0, dRz1=15.0,
sen=2.0,
RNx=0.75, RNy=0.75, RNz=0.7,

&END

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19 12




Parameter: dHmin [mm]
7L — FREANLOFEIBDORT ORI OF4

JAXAD &5 ODrFIOWBDOD7/f‘b/X@E'¢’E/\‘//T JIZH D, <Blade Re#t Samplexls>#RWT, B
Zy plusiZE I RNDIEFIBZZTET 5,

Mtip 0.32829

%’J*ﬁ'&%ﬁ 1.46070E-05

Vinf 0.0

Minf 0.00000

r/R 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.75 0.8 0.9 1

U_local 11.172 22343 33515 44.686 55.858 67.029 78.201 83.786 89.372 100.544 111.715

M_local 0.033 0.066 0.098 0.131 0.164 0.197 0.230 0.246 0.263 0.295 0.328

Blade chord 0.01000 0.01000 0.01570 0.01400 0.01500 0.01260 0.01130 0.01050 0.00960 0.00780 0.00000

SectionRe  7.648E+03 1.530E+04 3.602E+04 4.283E+04 5736E+04 5.782E+04 6.050E+04 6.023E+04 5874E+04 5369E+04 1.912E+01 MaxRe  6.050E+04

laminar  Cf_laminar 7.594E-03 5.370E-03 3.499E-03 3.209E-03 2.773E-03 2.762E-03 2.700E-03 2.706E-03 2.740E-03 2.866E-03 1.519E-01
Tau_w_lami 5.805E-01  1.642E+00 2.407E+00  3.925E+00  5.299E+00  7.601E+00 1.011E+01 1.164E+01 1.341E+01 1.775E+01  1.161E+03

U_tau_lami 0.688 1.158 1.402 1.790 2.080 2.491 2.873 3.082 3.308 3.806 30.786
g‘”b“'enc Cf_turb 9.632E-03  8.385E-03  7.065E-03  6.825E-03  6.437E-03  6.427E-03  6.369E-03  6.375E-03  6.407E-03  6.523E-03  3.192E-02
Tau w turb  7.363E-01 2.564E+00 4.860E+00 8.347E+00 1.230E+01 1.769E+01 2.386E+01 2.741E+01 3.134E+01  4.039E+01  2.440E+02
U_tau_turb 0.775 1.447 1.992 2.610 3.169 3.800 4.413 4.730 5.058 5.742 14.114
target y+ 2
Ay ref 5.717E-05  4.043E-05  2.634E-05  2.416E-05  2.088E-05 2.079E-05  2.033E-05  2.037E-05  2.063E-05  2.158E-05  1.143E-030.005/sqrt(Re)  min Ay 2.033E-05
Ay laminar  4.244E-05  2.523E-05  2.084E-05  1.632E-05  1.405E-05  1.173E-05 1.017E-05 9.479E-06  8.831E-06  7.675E-06  9.490E-07 min Ay 9.490E-07
Ay turb 3.768E-05  2.019E-05  1.467E-05 1.119E-05 9.219E-06  7.688E-06  6.620E-06  6.176E-06  5.775E-06  5.088E-06  2.070E-06 min Ay 2.070E-06

B [m]

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19 13




Parameter : dRx0, dRx1, dRy0, dRy1,dRz0, dRz1 f
7L — Fh oNEBIEFRE COERE

A ONEIRFR X TCOEMIRIERETOBRREZZR L TROILENH D, RIETHIRDE
ARNICORUEERBTORBNALIBEDND D,

F7-. IR TFONEFFIETORTFH A X

= l=p==]
B3R

BFOYAZXEYBEFTNINWTENEFE LY,

GridGen_Fuselage_output.txt’ ZSMB L T, HFARTORFH A XZRERL T30y,

“Outer layer max grid size: di_km= 58.589 - dj_km=63.311
NEREICH D,

=)

Hb =
* B=m

MFOYA XA TARTI LB EDERTT TILRE > TWLWBIGEI
L TL7=a Ly,

-dk km= 71.151"> & S5 H A

ARRIE ) DB ST DORBRREIZ40~60mm R TE

. Imax, Jmax, Kmax % sf%&

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19
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Propeller_Contours="APC6x4E_Contours 241130mod.csv"

i X y z (mm)

39 number of sections APC6x4E

201x (mm) y(mm) z(mm) 1
1 18.6055 5.97662 6.923604
2 18.6055 5.976822 6.923278
3 18.6055 5.978233 6.920995

200 18.6055 5.976298 6.92388
201 18.6055 5.97662 6.923604

201x (mm) y(mm) z(mm) 2
1 19.62658 6.00202 6.767048
2 19.62658 6.002211 6.766718
3 19.62658 6.003549 6.764416

200 19.62658 6.001708 6.76733

201 19.62658 6.00202 6.767048

201x (mm) y (mm) z(mm) 3
1 20.64512 6.02234 6.600959
2 20.64512 6.022599 6.600529
3 20.64512 6.023977 6.598072

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19

200 76.03151 -2.69391 -2.67461
201 76.03151 -2.69385 -2.67487

201x (mm) y(mm) z(mm)
1 76.2 -3.18 -2.85429
2 76.2 -3.17998 -2.85441
3 76.2 -3.17994 -2.85463

200 76.2 -3.18003 -2.85416
201 76.2 -3.18 -2.85429

* I WEUE A EPRICET
ol a X v MWL

39

AFENTWD ET A,




GridGen Propeller & F{EELFIE e

* Step 1: Read contours.

 Step 2: Sections obtained from contour data, from LE to TE on lower surface, then
from TE to LE on upper surface. Concentrate grid around LE and TE using RNx.

* Step 3:
« 3-1) at root section, singular line at camberline center. Use RNy for clustering at root.
« 3-2) at tip section, singular line at camberline center. Use RNy for clustering at tip.
« 3-3) from lIroot to Imax-Itip, on blade. Mildly concentrate at tip and root (cosine function grid
distribution).

« Step 4: Define outer boundary with a super-elliptic sphere, index sen. Center and
range adjusted based on dRx0, dRx1, dRy0, dRy1, dRz0, dRz1. Twisted and shifted
with blade twist and center position.

* Step 5: Divide bodywise lines starting with dHmin from the surface to the outer
boundary. Mixing straight line with normal line from surface with adjustment by RNz.

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19



RNX

+ 0.5(?) <=RNx<=1 (?)
 BEIDLEL TEADIKFAQERREEA I fO— )L

~

. RNx=0.75 i RNx=1.0 . RNx=1.25
L1 o1 L1
o o (o]
o S kst .
S 0.8 —&—Len_ij_0.75 L 08 —@—Len_jj_1.0 S 08 —@—Len_ijj_1.25
c c C
o o ke
(%] (%]
206 206 206
gel o el
= 04 < 04 < 04
7)) (1] oo
c c c
Q [J] ()]
- 02 - 02 - 02
0 0 0
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
y/c y/c y/c
RNx=0.75 RNx=1.0 RNx=1.25
0.04 0.02 0.016
0.035 0.014
0.03 0.015 0.012
0.025 &—dL i 0.75 0.01
) | -
3 2 001 o—dlen_ij 10 2 0.008
0.006
—@—dLen_jj_1.25
0.005 0.004
0.002
0 0
0 0.2 04 . 0.6 0.8 1 0 0.2 04 _ _ 06 0.8 1 0 0.2 04 __ 06 0.8 1
7~ 87 L o ~L
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RNy

I'l mixing skewed elliptic circle with airfoil interpolation

RNy=1: Linear mixing of straight line with a skewed circle.
RNy =0: Straight line interpolation from a focal point on the camberline to the edge.
RNy >1: Higher weight of the skewed circle

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19 18




Parameter: RNz ’:’

« 0: straight Ii)ne divisiononly (#1& & 2\ %z BIR THa . B E M THE
L7=H D

» 1: Linear transition from normal line to straight line (%M & F}E Z & SNEHR &
FEH O DOEERRZKindexIC & 2IRFEMTEAZEZ TV

» RNzAY“Negative volume” % & (7 5 7= (2, LEEBRIICEBIR L /8T A — X T
H5,

e 7L —FRENDONEFE T, BFATCBERYYERERLEL]ZY LTLWARWES
X, LEERICEODHMEAFZETE 5,

« E B /5 M DRange (dRy0, dRy1, dRz0, dRz1) & HMﬁhluJ@Range (dRx0,
dRXN)E B4 ICFAEE L7- Y . RBIEA R Msent Z2 7Y (2L Y BLY
NEAFEIE->TL BH. MFEAABICEDLTD) LT, "Negative
Volume’DFEE L TWBGZATHSIBL T, NI X—XDFEZ L TL
723 Ly,
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Vass

GridGen_Propeller.input.txt

Il GridGen_Propeller.input.txt
I Input file for <GridGen_Propeller_250203>

11 2025/02/03 for CRIEPI Drone 20 inch propeller, by tanabe.yasutada@jaxa.jp
I

&FILES
FN_Output="GridGen_Propeller_CRIEPI20in.output_250203m.txt’
Propeller_Contours='"CRIEPI20in_Slices52_250203m.csV',
FN_Grid_out="CRIEPI20in_121x121x41m.xX,

&END

&GridPoints
Imax=121, Jmax=121, Kmax=41, !! | x, stn-wise; J: phi, contour-wise, cw?, BL; K: h: body-wise
Iroot=9, Itip=5, I Points on root / tip section

&END

&GridSizes
dHmin=1.0e-2, Il [mm] chord_max.=40 mm, chord_tip=15.0, dHmin=>y_plus=2
dRx0=25.0, dRx1=25.0, dRy0=25.0, dRy1=25.0, dRz0=25.0, dRz1=25.0,
sen=2.5, !l super-elliptic index
RNx=0.75, RNy=0.75, RNz=0.45,

&END

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19 21
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T-MOTOR Polymer Folding Propellers | 3T V) 7=7=-#& 7"~ 5 MF2009
MF2009 20.4"x7.3" Whb: 59g 7,000rpm(max) 9kg T(max)

284 F (FONFYARX)

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19



J

9%

Y

idGen_Propeller>t&F
for T-Motor MF2009R

<Gr

SN
SR
SN
R
X

SR
DRI
R

ge> <GridGen_Propeller> JAXA, 2025/03/19

<GridGen Fusela



ARRE Y O BEMSTERY — )V

<GridGen_Fuselage>

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19



<GridGen_Fuselage> OHIE A

o MMZTHEDIZFIZFERDIRAREY DSOHEE ERFOBEFHERY—ILTHSD,

o ADIFIREADEHDORRULGERT—2a B TOIVE—EZE (CWARIZHEA TULNS) Fil
’\7". csv or txt774 ),

KD CADAHE AT BSTLHED IT7AILIA—I VR T <t |t>(:;* TS EE
3 SISt TN itz % 2R ERS HET

S A R e P e A S A R R R U U
ﬁﬁ"mﬁﬁ/»{k@fﬁ'“ <Excel>€'1§0’c ErEEEEES,
. 1’FL)7"L\ £ (Imax, Jmax Kmax) ARENMDRIMEFE S BMFDOIRERE NS
\L) INTGA—R T 7L )lx GridGen Fuselage.inputtxtlZsd AL. 709 5 L E =1

'3_%);&( J:L HU@’F%?# Ehd,
' ‘ A8, ine Rl A RS ROENE
= {%gﬁ 03%& "f‘%@% =N, ST 03% 'C@Sm&ular‘I’ > R EZfa SR D F 7 E|

O s,

DA MNITDORIK

\’a

dmimn CESE
FE g M

| I~ .
S,mréihH >
Rl

\
7]
EHOERLE, Hlﬁlgﬁli%ﬁi&,ﬁ( ii.%;?%’;?gzl/%rﬁj/\@ﬁbmp

.- ofH

SN
Sl

..H
_I.ﬁ~
<
¢
\J
T

H

<
/\ 4
A

o

3

2

(7]

@
VE
Q-
Avps

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19



STLET LD B DOEFERS

ge>

e
e
e m
e

e

<GridGen_Fusela

it

fRET >
Eﬁ: WE
%8N

N’

STLE T /L% <tecplot>TSliceft

o)
—
~—~
™
o
~
Yol
l
o
I\
<
X
<
™
A
p—
o
o
Q
o
S
D._
c
[0
O
=
‘=
O
v
A
o
o)

<GridGen Fusela




Vass

AT A =241 . GridGen_Fuselage.input.txt

I GridGen_Fuselage.input.txt

Il Input file for <GridGen_Fuselage>

11 2025/03/12 by tanabe.yasutada@sist.ac.jp
Il For full-size isolated fuselage calculation

&FILES

FN_Output='GridGen_Fuselage.output 250312n.txt’

Fuselage Contours='LC_Fuse Contours_final 241108.csV',

FN_Grid out='SIST LC Fuselage3 121x121x51fn.x',
&END
&GridPoints

Imax=121, Jmax=121, Kmax=51, !l |:x, stn-wise; J: phi, contour-wise, cw?, BL; K: h: body-wise
&END
&GridSizes

Curve_LimitD=0.0, ! Only use 1st-order interpolation

dHmin=2.5e-2, Il [mm]

dRx0=300.0, dRx1=300.0,

dRy0=300.0, dRy1=300.0,

dRz0=300.0, dRz1=300.0,

sen=3.0, Il super-elliptic power index, 2 is normal ellipse

RNz=0.4, I1'0: straight line division; 1: Linear transition from normal line to straight line
&END
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AT A =245 2 . GridGen_Fuselage.input.txt

I GridGen_Fuselage.input.txt

Il Input file for <GridGen_Fuselage>

11 2025/01/31 by tanabe.yasutada@sist.ac.jp
I1'1/2 scaled for wind-tunnel testing

&FILES
FN_Output='GridGen_Spinner_121x121x41.output_250131n.txt'
Fuselage Contours='Spinner_Contoursl21l.csv/,
FN_Grid_out='Spinner_121x121x41n.x/,
&END
&GridPoints
Imax=121, Jmax=121, Kmax=41, !l |:x, stn-wise; J: phi, contour-wise, cw?, BL; K: h: body-wise
&END
&GridSizes
Curve_LimitD=0.0, dHmin=1.0e-1, !! [mm],y plus=2
dRx0=15.0, dRx1=15.0, !!
dRy0=20.0, dRy1=20.0,
dRz0=20.0, dRz1=20.0,
sen=3.0, Il super-elliptic power index, 2 is normal ellipse
RNz=0.7,
&END
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Parameter: Curve_LimitD
SRR D 3R Spline i A O il

Curve_LimitD=0deg Curve_LimitD=10 deg
=>full linear interpolation S OEEAD LE S
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Parameterf?] 1 : dHmin [mm] S
IREEED > OEUE DT OB & Dl

REEX (AEoEX) L=0.7[m]

FATRE V = 30 [m/s]

AR (nyu) v =1.4607e-5

Re=V*L/v = 1.43767e+6 - — L
Target y+=2 !l Suitable for SST turbulence model EIR1/1MRE 7L OB
Air density, ruo=1.225 kg/m"3

dHref=0.005/sqrt(Re)= 4.17e-6 [m]

dHmin=2.5e-5 [m]

Cf lami=0.66412/sqrt(Re)= 5.53882E-04
- /sart(Re) =2.5e-2 [mm]

Tau w_lami=0.5*ruo*V"2*Cf_lami= 3.053E-01
U_tau_lami=sqrt(Tau_w_lami/ruo)= 4.992E-01
dH_lami=(Target_y+)*nyu/U_tau_lami= 5.852E-05 [m]

Cf_turb= 0.0576/Re”0.2 =3.380E-03

Tau w_turb= =0.5*ruo*V"2* Cf_turb =1.863E+00
U_tau_turb=sqrt(Tau_w_turb/ruo)=1.233

dH_turb = (Target_y+)*nyu/U_tau_turb=2.369E-05 [m]
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Parameter : dRx0, dRx1, dRy0, dRy1,dRz0, dRz1 f
PR & AR £ © D IERE

FRAED O AEIR SR X COERITER

S=2RFOBEBEASREBL CRODIZVNELNDH S, RIETHIROEH
2 6,§L/(i*“57f%¥0> BENADDEND B,
F7-.

AR F OANBEHE TORF Y A4 Xk

= l=p==]
B3R

BFOYAZXEYBEFTNINWTENEFE LY,

GridGen_Fuselage_output.txt’ &M L T, IEFABR TORFY A X 2R L T 72X 0y,
“Outer layer max grid size: di_km=

di_km= 58589 :dj km=63.311
NEEICH D,

=)

-dk km= 71.151"> & S5 H A

FREE Y OB =& T ORRREIEHI40~60mm |2 3R E

db
* HR

BFOYA XA TARTHBEDERTT TICRE->TWLS
L T30y,

HEld, Imax, Jmax, Kmax % %

<GridGen_Fuselage> <GridGen_Propeller> JAXA, 2025/03/19

33



Parameter: RNz ’:’

« 0: straight Ii)ne divisiononly (#1& & 2\ %z BIR THa . B E M THE
L7=H D

» 1: Linear transition from normal line to straight line (%M & F}E Z & SNEHR &
FEH O DOEERRZKindexIC & 2IRFEMTEAZEZ TV

» RNzAY“Negative volume” % & (7 5 7= (2, LEEBRIICEBIR L /8T A — X T
H5,

e REFEAONAE LT, BATERYYEERTELZY L TUWE WSS,
kBRSO DBEZERTE T 5,

« E B /5 M DRange (dRy0, dRy1, dRz0, dRz1) & HMﬁhluJ@Range (dRx0,
dRXN)E B4 ICFAEE L7- Y . RBIEA R Msent Z2 7Y (2L Y BLY
NEAFEIE->TL BH. MFEAABICEDLTD) LT, "Negative
Volume’DFEE L TWBGZATHSIBL T, NI X—XDFEZ L TL
723 Ly,
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MNFOERF (APC 6x4E,J81yp2)
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APC 6x4E, Grid Influence Study

Thrust at 14000 RPM, APC 6x4E

Required Power at 14000 RPM, APC 6x4E

Propeller Efficiency at 14000 RPM, APC 6x4E
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