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Proposal of an Inspiratory Air Supply System to Enable Vocalization in Mechanically Ventilated Patients

— An Evaluation of the Effectiveness of Vacuum Ejector Geometry for Performance Enhancement —
Katsutoshi OE*, Hiroki AOI*, Misaki HIRAKAWA *, Mutsuhiro NAKASHIGE * 2, Shunji UCHIMURA * 3

*Department of Mechanical and Electrical Engineering, School of Engineering, Nippon Bunri University
*2Department of Informatics, Faculty of Informatics, Shonan Institute of Technology
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Daiichi Institute of Technology

Abstract

Patients requiring respiratory management due to conditions such as amyotrophic lateral
sclerosis (ALS) who use a tracheotomy-mediated ventilator are unable to vocalize, as air cannot
be supplied to their vocal cords. For these patients, vocalization can be achieved by delivering air
into the trachea through the tracheal orifice using an oxygen cylinder or a hospital room'’s oxygen
supply system, thereby vibrating the vocal cords. Our research has focused on developing a con-
trol system for an electric artificial larynx utilizing muscle potential signals from the neck. We
have previously proposed a system that incorporates this control to activate a small pump for air
supply. While we have also proposed a pump unit design employing multiple small pumps with
piezoelectric elements, this paper reports on the results of finite element simulations for a novel
shape. This new design demonstrates the potential to enhance flow rate and pressure by apply-

ing the principles of vacuum ejectors.

F—7— F PR, BEAE Y AT A, BRIV Y BRAET, 2L,
LR T
Keywords : respiratory management, air supply system, vacuum ejector, myoelectric signal,

amyotrophic lateral sclerosis, piezoelectric pump
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Kurai and Dake in Picture Books

Yusuke TOJT*, Yuko MINO*?

*School of Engineering, Nippon Bunri University

*2Department of Business and Economics, School of Business and Economics, Nippon Bunri University

Abstract

Extensive research has indicated that reading picture books aloud supports language devel-

opment in young children. In this context, the varied linguistic input provided by picture books

plays a crucial role. However, this input is not entirely comprehensive, as some words spoken by

young children may occur infrequently in picture books. In this study, we focused on the adver-

bial particles (fukujoshi) “kurai” and “dake,” which typically begin to emerge in children’s

speech between the ages of 1.5 and 2.5 years. We investigated the extent to which these words

are represented in the picture books through morphological analysis. The findings revealed that

although input for “kurai” and “dake” can be acquired through picture book reading, “kurai”

appeared in only 2 out of 40 books (13 instances), and “dake” appeared in only 3 out of 40 books

(3 instances), indicating that neither word occurs frequently. Based on these findings, this

study also proposes methods to increase the input of these words, such as through the use of

singing and hand games.

F—v— F SR, RERET, RIBE, 294, 57
Keywords : picture books, morphological analysis, adverbial particles, kurai, dake
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Current Status and Issues in the Treatment of “Deliberation” in Civics Textbooks
— Based on the descriptions in the First Edition of the “Public” and “Politics and Economy” Textbooks —

Yuji SAITO*

*Department of Business and Economics, School of Business and Economics, Nippon Bunri University

Abstract

All of the civics subjects that have begun to be studied since the revision of the Courses of
Study for High Schools in 2018 focus on the development of civic qualities and are positioned as

core subjects for fostering citizens living in a democratic society. However, few textbooks, either

in the “Public” and “Politics and Economy” subjects, cover the concept of “deliberation” and its

practice of mini-publics, the significance of which has been frequently mentioned and discussed in

political science debates in recent years. This paper discusses the significance of including “delib-

eration” and “mini-publics” in the civics subjects “Public” and “Politics and Economy” based on

the current status and issues in textbook descriptions, and makes recommendations with a view

to increasing their popularity in textbooks.
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NBU GEN-HEL ®Bi% (55 2#R)

1# NBU Gen-Hel 20250614
2 # programmed by Fuka Oshiro 2025.6. 14
3

4 import numpy as np

5 from scipy. integrate import odeint
6 from scipy import interpolate

7 import datetime

8 import time

10 def model (omg, r_cg, e): # define model
12 m=72.5 #kg

13

14 M = np.array([[m * r_cg*x2, 0],

15 [0, m* r_cgx*2]1)

16

17 D = np.array([[0.05 * (2 *x m * r_cg * omg * np.sqart(r_cg * e)), 0],

18 [ 0, 01D

19

20 K = np.array([[m * e * r_cg * omg**2, 01,

21 [0, m* r_cg * (e + r_cg) * omg*x2]])

22

23 return M, D, K

24

25 def f(var, t, M, D, K, omg, r_a, e, Vc, Vs, j, thO, Als, Bls, S, rho, aero): # harmonic oscillator
26

27 psi =omg * t + np.pi *x j /2

28

29 th = th0 - Als * np.cos(psi) - Bls * np.sin(psi) #rad

30

31 ut = ((e +r_a) *omg + r_a * var[2]) + ( Vc * np.sin(psi) + var[0] * Vc * np.cos(psi))

32 ur = - (( e * omg * var[0]) + (-Vc * np.cos(psi) + var[0] * Vc * np.sin(psi)) - Vs * var[1])
33 up = ( -r_a * var[3]) + ( - var[1] x Ve * np.cos (psi) + Vs)
34

35 u2tr = utsut + ursur

36 u2trp = utkut + urkur + upkup

37 utr = np. sart (u2tr)
38 utrp = np.sart (u2trp)

40 al = np.arctan((ut * np.tan(th) + up) / (utr - up * ut * np. tan(th) / utr)) #rad

42 if aero ==1:

43 al_deg = al * 180 / np.pi #deg

44 if al_deg >= -32 and al_deg <= 32:

45 ¢l = fitted_curve_cl (al_deg)

46 cd = fitted_curve_cd(al_deg)

47 else :

48 cl = fitted_curve_cl_HighAngle(al_deg)
49 cd = fitted_curve_cd_HighAngle (al_deg)
50 else

51 cl =5.39 * al

52 cd = 0.01

53

54 # JL— FHEREZERN S T L— FEEEZERICER
55 WtoB = np.array([[ ut * utr, ur * utrp, - ut * up],

56 [- ur * utr, ut * utrp, ur * upl,
57 [ up * utr, 0, u2trl]
58 / (utrp * utr))

59

60 # (T L— FEZER)

61 lift = 0.5 * rho * u2trp * S * ¢l

62 drag = 0.5 * rho * u2trp * S * cd

63 Fw = np. array([-drag, 0, -lift])
% 5A

66 Fb = WtoB @ Fw

68 x = var[0:int(len(var) / 2)]
69 v = varlint(len(var) / 2):

I Mb = r_a * np.array ([Fb[0], -Fb[2]1])

13 # BEITHDHITH
74 M_inv = np. linalg. inv (M)

76 # EFAHERX
i a=- (Minv @K @x - (M_inv @D) @ v+ (M_inv @ Mb)

78

79 output = np. concatenate ([v, a])
80

81 return output

82

83 def f2(var, t, omg, r_a, e, V¢, Vs, j, thO, Als, Bls, S, rho, aero): # harmonic oscillator
(84~1251TI&. 26~674TL R L)
126 # JL— FEAEEZFERNSNT T L— Fqlfsﬁr*“%( i

127 BtoHB = np. array ([[1, 0],
128 [0, np. cos(var[l]) np. sin(var[11)],
129 [0, -np.sin(var[1]), np.cos(var[1])1])
130

131 Fhb = BtoHB @ Fb

132

133 # NTTL— FhEEERN 5N\ T EGEEZERICER

134 HBtoHR = np.array (L[ np. cos (var [0]), np.sin(var[0]), 0],

135 [-np. sin(var[0]), np.cos(var[0]), 0],
[ 0, 0, 111

138 # IL—FIEHEYDERH (N\TEEREER)
139 # FLYADFETES
140 Fhr = HBtoHR @ Fhb

#
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88
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H
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if

o,

__hame__ == _main__

Kk JBAE

# NI EEREZRD 5/ D EEEGEZERICER

HRtoHF = np. array ([[np. sin(psi), -np.cos(psi), 0],
[np.cos (psi), np.sin(psi), 0],
[ 0 , 0 . 11D

# IL— RIS YOERA WNTIEEZEFRER)
Fhf = HRtoHF @ Fhr

return Fw, Fb, Fhb, Fhr, Fhf
Beta_Coef () :

row = 12772

rowl = row + count

X1 = X[row:rowl, :1 # [1, cos(psi), sin(psi)]
y = var[row:rowl, 1] # jIOBEIAHARSA R

#BetaCoef = [const, betal_c, betal_s]
BetaCoef0 = np. linalg. pinv(X1.T @ X1) @ X1.T @ y
BetaCoef0 = BetaCoef0. reshape (1, 3

row = 12832

rowl = row + count

X1 = X[row:rowl, :]1 # [1, cos(psi), sin(psi)]
y = var[row:rowl, 1] # [IOBZIFAHRAFAR

#BetaCoef = [const, betal_c, betal_s]
BetaCoefl = np. linalg.pinv(X1.T @ X1) @ X1.T @ y
BetaCoef1 = BetaCoef1. reshape (1, 3)

d_BetaCoef = abs ((BetaCoefl — BetaCoef0) * 180 / np.pi) # deg

if np.any (d_BetaGoef > 0.1): # deg UXZR¥ITE
print (BetaAIRER L TLWEEA')
# else:
# print (' d_BetaGoef '+str (itr)+str (d_BetaCoef))
return BetaCoef1
LR AR

#cl, cd#ifd

il

alpha = [-32,-30,-28,-26, -24,-22,-20, -18,-16,-14,-12,-10,-8, -6, -4,-2,0,2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32]

cl_m3 = [-0.9675, -1.0, -0.996, —0.992, -0.988, -0.984,
0.03,0.243,0.46,0.67,0.89,1.1,1.25,1.1,0.98,0.9828, 0. 9856, 0. 9884, 0. 9912, 0. 994, 0. 997, 1, 0. 9675]
cl_m4 = [-0.9675, -1, -0. 955, -0. 96, -0. 962, -0. 964, -0. 966, -0. 968, -0. 97, -0. 82, -0. 535, -0. 24, -0. 3, -0. 45, -0. 42, -0. 185,

0.05,0.28,0.51,0.75,0.98,1.17,1.13,1.03,0. 96, 0. 9657, 0. 9714, 0. 9771, 0. 9828, 0. 9885, 0. 9942, 1, 0. 9675]
cl_mb = [-0.9675,-1,-0.94,-0.93,-0. 92, -0. 925, -0. 93, -0. 935, -0. 94, -0. 8, -0. 525,

-0.98, -0.976,

-0.97

2,

-0. 4, -0.

3,-0.32

0.295,0.53,0.78,0.96,1.01,0.96,1.08,1.06,1.07,1.06, 1.05, 1.035,1.02, 1.01, 1, 0. 9675]
cl_m6 = [-0.9675, -1, -0. 946, -0. 942, -0. 938, -0. 934, -0. 93, -0. 926, -0. 922, -0. 805, -0. 66, -0. 6, 0. 55, -0. 52, -0. 47, -0. 195, 0. 075,
0.34,0.6130.84,0.915,0.947, 1,1, 054, 1.08, 1. 063, 1. 053, 1. 042, 1.031,1.02, 1. 01, 1. 0. 9675]

cd_m3 = [0.6975,0.63, 0.562, 0.488,0.417, 0. 34,0.267,0.195,0. 12, 0.045,0.018,0. 012, 0. 0082, 0. 0079, 0. 0075, 0. 0075, 0. 0075,
0.008, 0. 0085, 0.009, 0.011,0.017, 0. 026, 0. 145, 0. 23, 0. 293, 0. 345, 0. 4, 0. 455, 0. 507, 0. 56, 0. 63, 0. 6975 ]
cd_m4 = [0.6975,0.63,0.57,0.51,0.448,0.39, 0. 33, 0. 265, 0. 208, 0. 161, 0. 022, 0. 013, 0. 009, 0. 0085, 0. 008, 0. 008, 0. 008,
0. 0082, 0.0085,0.011,0.014, 0. 02, 0. 098, 0. 169, 0. 23, 0. 293, 0. 345, 0. 4, 0. 455, 0. 507, 0. 56, 0. 63, 0. 6975 ]
cd_m5 = [0.6975, 0. 63, 0. 564, 0. 51, 0. 465, 0. 408, 0. 353, 0. 296, 0. 24, 0. 183, 0. 12, 0. 067, 0. 021, 0. 01, 0. 008, 0. 0075, 0. 0075,

0.0075,0.008, 0. 011, 0. 026, 0. 08, 0. 153, 0. 212, 0. 262, 0. 315, 0. 365, 0. 416, 0. 469, 0. 52, 0. 569, 0. 63, 0. 6975 ]

,—0.44,-0.195,0. 05,

cd_m6 = [0.6975,0.63,0.578, 0.525, 0.469, 0. 415, 0. 361, 0. 323, 0. 285, 0. 246, 0. 191, 0. 128, 0. 07, 0. 026, 0. 0125, 0. 0085, 0. 008,
0.0085,0.011,0.028,0.073,0.122,0.179, 0. 231, 0. 283, 0. 328, 0. 358, 0. 412, 0. 467, 0. 521, 0. 576, 0. 63, 0. 6975 ]

fitted_curve_cl = interpolate. interpld(alpha, cl_m4)
fitted_curve_cd = interpolate. interpld(alpha, cd_m4)

alpha_high = [ -50, -48, -46, -44, -42, -40, -38, -36,
-10, -6 0 2, 4

-8, -4, -2

30, 32 34, 36 38 40 42, 44

-34, =82, -30,

6, 8 10,

46, 48, 50]

cl_HighAngle = [-0.675, -0.7075, -0.74, -0.7725, -0.805,

-0.998, -0.984, -0.98, -0.976, -0.972

0.243, 0.46, 0.67, 0.89, 1.1, 1.25,

fitted_curve_cl_HighAngle

, -l

1.1,

-0.8375, 0.8
07, -0.724,

-28, -2
12, 1

7, -0.9
-0.37,

6, -24,
4, 16,

-22, -
18,

025, -0.935, -

-0.19,

-0. 39

20, -18, -16,
20, 22, 24,
0.9675, -1.0,
, —0.45, -0.19,

0.98, 0.9828, 0.9856, 0.9884, 0.9912, 0.994,
0.997, 1.0, 0.9675, 0.935 0.9025 0.87, 0.8375 0.805, 0.7725 0.74, 0.7075, 0.675]

cd_HighAngle = [1.335, 1.2625, 1.19, 1.1175, 1.045, 0.9725 0.9, 0.8325 0.765 0.6975 0.63, 0.562, 0.488,
0.417, 0.34, 0.267, 0.195, 0.12, 0.045 0.018, 0.012, 0.008, 0.00775, 0.0075, 0.0075, 0.0075,
0.008, 0.085, .009, .011, 0.017, 0.025, 0.145, 0.23, 0.293, 0.345 0.4, 0.455 0.507,

0.56, 0.63, 0.6975 0.765, 0.8325, 0.9, 0.9725, 1.045,

1.1175,

interpolate. interpld(alpha_high, cl_HighAngle)

fitted_curve_cd_HighAngle = interpolate. interpld(alpha_high, cd_HighAngle)

trim = 1 # =0(input Als, Bls), =1(calculate Als, Bls to make al=b1=0)

0 # =0(linear), =1(table)
omg = 27 #rad/s

aero

1. 225 #kg/m 3
alh = -5.2 * np.pi / 180 ffrad
. 65

0.25
Ve = mu * 340 * NMT #m/s
Vs = Vo * np. tan(alh)

th0 = 8 * np.pi / 180 ffrad
#A1si, Blsi ¥ #A1E

1.19,

1.2625,

1.335]

-14, -
26,

12,
28,

-0. 996,
0.03,

-0.9!

F15R(9) K
18R (9) XD
1R (9 XD

-1.07,-0.724,-0. 37, -0. 19, -0. 39, -0. 45, 0. 19,
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NBU GEN-HEL ®Bi% (55 2#R)

p.pi / 180 #rad
p.pi / 180 #rad

odel (omg, r_cg, e)

# FRATERR

count = 60 HIFHMTLICHETHT—2OH
dt = 2 * np.pi / omg / count

t_max = 50

t = np.arange (0.0, t_max, dt)

ts = t.reshape (int(t_max / dt + 1), 1)

x1 = np. cos (omg * ts)

X2 = np.sin(omg * ts)

ones = np.ones (len(x1))

ones = ones. reshape (len(x1), 1)

X = np. concatenate ([ones, x1, x2], 1)

# RN
x0 = [0.001, 0.001]
vo=1[ 0.0 0.0]

date = datetime. datetime. now(). strftime (" %mbd’)

filename = date+' _alh="+str (round (alh*180/np.pi, 1))+ _thO="+str (round (th0*180/np. pi,

d=0.1%np.pi / 180 #rad

ji=0
itr =0

1)

print (' #EME:Als="+str (round (Alsi * 180 / np.pi, 2))+ Bls="+str(round(Blsi * 180 / np.pi, 2)))

#oal_i, bl_i

Als = Alsi

Bls = Blsi

var = np. concatenate ([x0, vO0])

var = odeint (f, var, t, args=(M, D, K, omg, r_a, e Ve, Vs, j, thO, Als, Bls, S,

BetaCoef = Beta_Coef ()

al_i = BetaCoef[0, 1]

b1_i = BetaCoef[0, 2]

abi = np.array([al_i, b1_i])

while np.any (abs(abi) > 0.0005) and trim ==
# al_Bj, b1_Bj
Als 1si

Bls = Bisi +d

var = np. concatenate ([x0, v0])

var = odeint (f, var, t, args=(M, D, K, omg, r_a, e, Ve, Vs, j, thO, Als, Bls,
BetaCoef = Beta_Coef ()

al_Bj = BetaCoef[0, 1]

b1_Bj = BetaCoef [0, 2]

time. sleep(0.1)

# al_Aj, bl_Aj

Als = Alsi + d

Bls = Bisi

var = np. concatenate ([x0, v0])

var = odeint (f, var, t, args=(M, D, K, omg, r_a, e, Vc, Vs, j, thO, Als, Bls,
BetaCoef = Beta_Coef ()

al_Aj = BetaCoef[0, 1]

b1_Aj = BetaCoef [0, 2]

time. sleep (0. 1)

#al_j, bl_j

Als = Alsi +d

Bls = Bisi +d

var = np. concatenate ([x0, v0])

var = odeint(f, var, t, args=(M, D, K omg, r_a e Ve, Vs, j, th0, Als, Bls,
BetaCoef = Beta_Coef ()

al_j = BetaCoef[0, 1]

b1_j = BetaCoef [0, 2]

time. sleep(0.1)

P = np.array([[(al_Bj - al_i) / d, (al_Aj - al_i) / d],
[(b1_Bj = bl_i) /d, (b1_Aj - bl_i) /dl])

P_inv = np. linalg. inv(P)
dABi = - P_inv @ abi

# BEH
Blsi = Blsi + 0.3 * dABi[0]
Alsi = Alsi + 0.3 * dABi[1]

# al_i, bi_i
Als = Alsi
Bls = Bisi

var = np. concatenate ([x0, v0])

var = odeint (f, var, t, args=(M, D, K, omg, r_a, e, Ve, Vs, j, thO, Als, Bls,
BetaCoef = Beta_Coef ()

al_i = BetaCoef[0, 1]

b1_i = BetaCoef [0, 2]

abi = np.array([al_i, b1_il)

time. sleep (0. 1)

albl = np.array([[al_j, b1_jl])
itr = itr +1
print('while itr ="+str(itr)," Als="+str (round (A1si*180/np.pi,3)),
" Bls="+str (round (B1si*180/np.pi, 3)), ' al,bl: "+str (abi*180/np.pi))

rho, aero))

S,

S,

S,

S,

rho, aero))

rho, aero))

rho, aero))

rho, aero))
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347

349
350
351

353
354

356
357
358

360
361
362
363
364
365

367
368
369

371
372

374
375
376

378
379
380
381
382
383

385
386
387

389
390

392
393
394

396
397
398
399
400
401

403
404
405
406
407
408

410
411
412

414
415

417
418
419

421
422
423
424
425
426

428
429
430

432
433

435
436
437

439
440
441
442
443
444

Kk JBAE

AlsB1s = np.array ([[Alsi, Blsill)

albl = np.array([[al_i, bl il])

np. savetxt (filename+ _A1sBls. txt', A1sBls)
np. savetxt (filename+ _albl. txt", albl)
time.sleep(0.1)

for j in [0, 1, 2, 3]:
Als = Alsi
Bis = Bisi

np. concatenate ([x0, v0])

# WMo AR OB GBIEGE)

var =

il

var = odeint (f, var, t, args=(M, D, K, omg, r_a, e, Ve, Vs, j, thO, Als, Bls, S, rho, aero))
Fw_list = []
Fb_list = []
Fhb_list = []
Fhr_list = []
Fhf_list = []
# var&Jticvar2&5E
for i in np.arange(0, len(var)):
Fw, Fb, Fhb, Fhr, Fhf = f2(var[i], t[i], omg, r_a, e, Vc, Vs, j, thO, Als, Bls, S, rho, aero)

Fw_list. append (Fw)
Fb_list. append (Fb)
Fhb_list. append (Fhb)
Fhr_list. append (Fhr)
Fhf_list. append (Fhf)

var_j = np.array (var)

j = np.array (Fw_list)

np. array (Fb_list)

np. array (Fhb_list)
_j = np.array (Fhr_list)

Fhf_j = np.array (Fhf_list)

5 % r_rotor* Fhr_j[:, 0] #
p. array ([Q])

0.
; _j. reshape (int (len(Fhr_list)), 1)

o5

if j==0 #isl0oLENOT—2%R"E
BetaCoef_j1 = Beta_Coef ()
np. savetxt (filename+ _BetaCoef. txt", BetaCoef_j1)

var_all = var_j
Fw_all = Fw_j
Fb_all = Fb_j
Fhb_all = Fhb_j
Fhr_all = Fhr_j
Fhf_all = Fhf_j
Qj_all =0_j
Qall =0Q_j
else:
var_all = np. hstack ((var_all, var_j))

Fw_all = np. hstack ((Fw_all, Fw_j))
Fb_all = np. hstack ((Fb_all, Fb_j))

Fhb_all = np. hstack ((Fhb_all, Fhb_j))
Fhr_all = np. hstack ((Fhr_all, Fhr_j))
Fhf_all = np. hstack ((Fhf_all, Ehf?j))

Qj_all = np.hstack ((Qj_all, Q_j))
Qall +=0Q_j #0Q.all =+0Q_j 2025/06/16 nakayama

# JL—FIRTEDHEHZER

# np. savetxt (date+' _angle_j. txt’, np.concatenate([ts, var_all], 1)) #
# np. savetxt (date+' _Fw_j. txt", np.concatenate([ts, Fw_all], 1)) #
# np. savetxt (date+' _Fb_j. txt", np.concatenate([ts, Fb_all]l, 1)) #
# np. savetxt (date+' _Fhb_j. txt', np.concatenate([ts, Fhb_all], 1)) #
# np. savetxt (date+' _Fhr_j. txt’, np.concatenate([ts, Fhr_all], 1)) #
# np. savetxt (date+ _Fhf_j. txt', np.concatenate([ts, Fhf_all]l, 1)) #
# np. savetxt (date+' _Q_j. txt', np.concatenate([ts, Qj_all]l, 1)) #

# 4D TL—FDFx, Fy, F22ZhThEHLTA—2—DETRHERDSD

Fx_h = Fhf_all[:, 0] + Fhf_all[:, 3] + Fhf_all[:, 6] + Fhf_all[:, 9]
Fy_h = Fhf_all[:, 1] + Fhf_all[:, 4] + Fhf_all[:, 7] + Fhf_all[:, 10]
Fz_h = Fhf_all[:, 2] + Fhf_all[:, 6] + Fhf_all[:, 8] + Fhf_all[:, 11]
Fx = Fx_h#*np. cos (alh)+Fz_h*np.sin(alh)

Fy = Fy_h

Fz = Fx_h*-np. sin(alh)+Fz_h*np. cos (alh)

Fx = Fx.reshape(len(Fhf_all), 1)

Fy = Fy.reshape(len(Fhf_all), 1)

Fz = Fz.reshape(len(Fhf_all), 1)
F_all = np.concatenate ([Fx, Fy, Fz], 1)

angle_j1 = np.array(var_al[:, 0:2]) #ilo[<&, B] [0:2]
angle_j2 = np.array(var_all[:, 4:6]) #2000, B [4:6]
angle_j3 = np.array(var_all[:, 8:10]) #j3m[&, B1 [8:10]
angle_j4 = np.array(var_all[:, 12:14]) #j4d([¢&, B [12:14]
angle_all = np. hstack ((angle_j1, angle_j2, angle_j3, angle_j4))

np. savetxt (filename+ _angle. txt', np.concatenate([angle_all], 1)
np. savetxt (filename+ _Fw.txt', np.concatenate([Fw_all]l, 1))
np. savetxt (filename+ _Fb.txt', np.concatenate([Fb_all], 1))
np. savetxt (filename+ _Fhb. txt", np.concatenate ([Fhb_all], 1)
np. savetxt (filename+ _Fhr. txt', np.concatenate([Fhr_all], 1)
np. savetxt (filename+ _Fhf. txt', np.concatenate([Fhf_all], 1)
np. savetxt (filename+ _F.txt’, np.concatenate([F_all], 1))
np. savetxt (filename+ _Q.txt’, np.concatenate([Q_all]l, 1))

)
)
)

S R R

Q = 0.5 % r_rotor**2 * Fhr_j[:, 0]

# [i1¢&, 1B, Q2¢,
[Fwx, Fwy, Fwz] A BEER
[Fbx, Fby, Fbz]
[Fhbx, Fhby, Fhbz]
[Fhrx, Fhry, Fhrz]
[Fhfx, Fhfy, Fhfz]
[Fx, Fy, Fzl

(V)]

. i1¢,

. J1Fwx,
, J1Fbx,
. i1Fhbx,
., j1Fhrx,
., j1Fhfx,
., J10, j20, j3Q, j40]

2025/06/16 nakayama

B, & 1B, J2¢, 2B, j2¢
J1Fwy, j1Fwz, j2Fwx, j2Fwy, j2Fwz,
j1Fby, j1Fbz, j2Fbx, j2Fby, j2Fbz,
i1Fhby, j1Fhbz, j2Fhbx, j2Fhby, j:
J1Fhry, j1Fhrz, j2Fhrx, j2Fhry, j.
J1Fhfy, j1Fhfz, j2Fhfx, j2Fhfy, j:

é’ZB, J3&, 3B, jAL, 4B
JL— FEEEZER

NT T L— FHEEER

NT BIERERE R
AVEREER:SEE

BER

Ly

RI/FE1EH(G2) X
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Helicopter Rotor Simulation Program NBU GEN-HEL Development (3 rd Report)
— YVerification Challenge to Compare with NASA Rotor Wind Tunnel Test Torque —

Fuka OSHIRO*, Shuichi NAKAYAMA *#

*Department of Aerospace Engineering, School of Engineering, Nippon Bunri University (Graduate, AY2024)

*2Department of Aerospace Engineering, School of Engineering, Nippon Bunri University

NASA (2 & % 10— & Ja G ERG R 2 & IBAREE % 17\
1. B T L — FRHEIC L 2IERE 2R 5O B2,
AfRTlE, B—%# 0 — 25710 NASA 1 — % J§
NASA CR (Contractor Report) & L CEARETND HRBRILEBRIEZ T 28 2MIC5 &k &, hv sy
KB ENTWD GEN-HEL YV 2 R THNET 5 2 & % DOWEFRE ROV THET 5,
EREIZ20234F B 70 & ZE3ERT SR THUD Ml A, 20244FFE 121

2. FL— KEBOHFEET

ANJ)aTy - TL—= ik, MEHHEZAETLL P2 AL TNATICBRESINTEY, 7L— FEERIZEwe oY
W07y 7ML, V=R 7MINENTD, 075y 7, V—FI 7T EBHERITKRRO L)
2FEEINE W,

) . . 5
rnng 02]{5}_F[u05(2nu;gQV6§;E) o]{q}4_rnengn 0 2 {(}=7b{FbX} 0
0 mrg[(p 0 ol (B 0 mrcg(e+rcg)ﬂ B —Fb,
ZIT, mid7L— NE&E, Tgld7L—FELEE YD ETOHEE eldNTHOhbery P ETOHEE Qi
O— 4 MIRAMETH L, HAHIFKATRENDG T L - FEGENTHY, nlder I 07— FEHRELSETO
HiEECTdh 5,

Fby [ e wuo —uan) g
{Fby} = U Uy Ul u,uy, { 0 } (2)
FbZ Hother uputr 0 u?r —l
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{Fby, Fby, Fb;}" &, 7L — FHXHEVER R T®E

il

KINDLTVL—FEDLETL—FHd %7 L — FREERERIC

L 0T, WEERAOERITIIE, 7L — FEERERATELET L — FHRR {u, —u,,u,) 35 & O
PO END uy =Juf +ud,ug = |uf+uf+ul cEAINL, TL— F*Eﬂ}ﬂ{ut,—ur,up}”i, AT &
D, TL=RT7Ty T U= KT 7 AOM, RAFEEY, 0—5 7 blfie, TERENL Y,

u, fNcos{ @2+ Ocosp
{—Ur} =e {Qsin{cosﬂ} + ey 0
Uy 0Nsindsinf -B

3. EtERER

3—1 FHERETHIVTOIIL

# 1 oOFTTIZ L (1) % odeint & A\ CTHERHIFE 739 %
python 70 7 L 2 ER L7z V— A3 — FNIZE2
WO ERIER S TV S,

®1 EE (EH#) #Fx

Ekea il E%

Q 27[rad/s] 2 — &7 [Ai5 A 3

m  72.5(kg] TL— NE&

R 8. 178 [m] o — X R

e 0. 381[m] v UAT7Ey b

Teq 5. 32 [m] 7 L— REOE

7, 4. 7[m] 7 L— RZEJ) 1%

To 6. 1[m] e

S 3. 36 [m?] 7 L— NiEfE

c 0. 527 [m] 7L — R R

p  1.225[kg/n’] IEHERA
3—2 EtEHER

NASA & — & J{AHER & O BRI, a;, u, 0%
ANGME LIatE# R b u—% 6 51R%5C,, Cp,
Co% R3O TMAISIFLHAL & s %
aglE0—% ¥ 7 FOMMA, pld7 KN AR
NAHFRNY VO T L — FEMEE QR & i & E
(FATHE) DI,

Vcosag
QR
Ay, By, Opl3kAUCE ) TL—FE YT A0 2R L
Ol AL 271 7y Ff, A, BV A7) v
Yy FALEMFIENE Y, Ay, Bk TM4183cL#ifiE % i

AGE L, Tur I ATHETLISEAND L,

U= (4)

cosag sin(y + ¢)

+ V { —cosa, cos(y + {) cosp — sina,sinf (3)

—cosa, cos(ip + {) sinf + sina,cosf

6 =6, — A cosyy — Bysiny (5)
R0 7 VL — e % EEZE AT Ol ur
[wj]HF/HR' [cj]HR/BW' [ﬁj]BW/B L& hm—=%565710
e b 70 2 A i & X gl & 9 D IRV R R L

{ Y; } = [as]I/HF[lpj]HF/HR[(j]HR/BW[ﬁj]BW/B {Fij}

(6)
i=0,1,2,30&% 7L —Fon&aELCcu—%5h
L, O—%3iJiD%xRD D,

3
j=0

NV 7 QAN TR TO 7 L — N225JJ Fhry;,
Fhry;, Fhrg; %R0

Fhry; Fby;

Fhry; » = [(j]HR/BW[ﬁj]BW/B Fby; (8)

FhT'Z]' FbZ]
i=0,1,2,30%7VL—FopabBHT 5,

3

D=ZD, (7)

j=0

3
Q = ZTQFhTX]' (9)
j=0

Told PV DRFEETH B
U EDBHL, iHD, vz Qhbu—oMmEE,
RN U WO IZ X B ERITTRE Y E KD
5o

L

€, =———
L™ pnR2(0R)?
Cp= b (10)
D™ pmR2(0R)?

Q

Cp=———
¢ pmR3(0R)?

HE2WM P75, u=0.25 a;=-52 [deg] TOFH
FER 2 Mt T — 7 50, MR 0 — & HURE TR
HLZAERZE ISR Y,
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—+—TM4183 Table7(c)

—@—NBU GEN-HEL kU AL
—A—NBU GEN-HEL b U LY

—m—NBU GEN-HEL b U LF ¥ cl,cdfifE

CL/CD
as=-5.2, u=0.250

0.016 —

0.012

[m]

0.008

0.004

0
-0.0016

-0.0008 -0.0004 0 0.0004
cD

1 RALER, Bk

-0.0012

@x TM4193 VLD A, By, 6, CRIAEL7ZHEE, A
(£0,% TM4I83 W RE#ifii & 3575, Ay, Byldit&Esh
727y ¥y A bu—F RN Y v 7 MIEES
BHEIICHESNIGEERT. AL@IX, 7L—F
DZEFINTDNT 2WITHED L Y STOMEDTC, H714%
Bz s, PR E0.01c—EL Lz, A
W3 LT, 7L — MR E SR %R NASA CR'Y
IR EN TV B EHALDEE T — % OWIMEIZ LD
Ko7z,

K1 DIcE 2 baIHEERE2S MV 7 R 558 Lk R
X 212RT,

0.016
G cL/cq
as=-5.2,u=0.250
0.012 —8—NBU GEN-HEL + U /s
fmL
—A—NBU GEN-HEL kU A
Y
0.008
—8—NBU GEN-HEL U A
HY cl,cdfiE
——TM4183 Table7(c)
0.004
0
0 0.0004 0.0008 0.0012

CQ
X2 MIHER (~LY)

A, BiEFIESE/-ARH L A5 0— % 25HitE LI
W EFESETWDED 20, TMAISI P REHEH DA,
B %o 7-@IZART, MULIDHEZTWD, HIZA,,
BiZEHE L, KHAAD2RILET— 5% fli- -1
EEHIIH TPV DR T D Z EPIHERRTE %,

72720, BIIOKMNIE D MV 2B LIZIZE AL ARD
T, TGN THFEEEZZO TN LRWVZD
TH Y, NBU Gen—Hel TIEFFEPIIICL S NV 7 By
DERME SN R Ve THNEMIET 2 EERE T %,

FEIVIQIZL BT —Pild, n—yakzHEE
W7 L7256 OF B Dil RO BRI Y 213§
Thkb,

DiV

Pi =DV =Qif) > Qi=—- 1)

BEEOFETIRBII KON TH 5O h 5, 1Dk
LA ou -5 OFE NV ZEM L Thb,
. S
=L _ 2 2 12
Coi A CL h?
~ (74 V) 1R IIR L REE O MR T & B b
BERXOMKTHTHLZ EERL, AIZTEOT A
K7 NET, BHES L EEIED EOBRIZH L, AIK
T CTOFEEPIIIE,
Di (CZ S )(1 VZS) I
L=\Ci—=]\5P  E— (13
7l'b2 2 %pvznbz
E Do FE MV T QixW0IIIR S 5 MR HE 0 i
Tk TCL s % &

oo piv/ie 1PV 1
@_memRV_%p%nwanmvay
= v R ! (14)
%pﬂ(ZR)Z(.QR)Z V pmR2(Q2R)?
_G
2y

%13 %0 NBU Gen—Hel O 545 12538 b V2 Cy %
1% B AHIE & 47 7oA R 2 M B1TR o B3 1Z1XCyH
b ERTR LT 2o HIE 08 R I 2R 1S
NASA BB RISE S0 21 Tla e <, BEF—7
Vo 2 IR 7 bV 7 DRI R AT,
o= RAREE R (7L —00) 1SES 2 LA
BTED,
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cL/cQ
as=-5.2,u=0.250

—-TM4183 Table7(c)

——NBU GEN-HEL kU A

ML

0.008
—A—NBU GEN-HEL U A

AY
—8-NBU GEN-HEL kU A

0.004 |/ HY clcdff

0

0 0.0004 0.0008 0.0012
CQ

M3 MULIHEER B8 ML IRHIER)

3—3 ZOMnEtERER

TM41832 % & AR5 T O IWBMGEA T & L CTHEE®
L7: Table7 (c) ®JAA#E I, 25 2H° TRy T/
u=0.301, ag=-52"PIHHIdFE2ITRSNEEMLT
EHINTVD, ZON, fHfexft L &EofRERH R
EAROMNERICIUET B0 MV 2 REUIETETNICR L 7246
EHYTHbH,

+R2 table7 (c) HEREH

p ag deg AH5E
0.15 0.0 %
-1.8 6%
-5.0 6%
0.20 0.0
-3.3
0.25 0.0 8%
-5.2 {8k
-7.0 8%
0. 30 0.0
-6.2 8%
-8.0 6%
0.35 -5.0
-9.1 ek
0. 40 -7.9
-11.8

4, E=®

H3RENLT—=F MDY LEO@E M) L4
HEOADENIOWT, (XEBRL L) B2 H
BI b, U—FPuS) (HEHS) DEVADIZL Z0—%
HFEEOENAP W)X & FAEIC MV 2 IZET 5 2Kk
NeERb,

il

%
AP =ADV =AQQ - AQ =ADS (5

INEIRITALT S LR E 2D,

AQ AD %
~ p(mRD(QR)?’R _ p(mRD(QR)ZOR (9
= pdCp
COACHIZE D B AE@EHIE L /AR A M4 1TR
To PIAEFAZ—FHL TSI EDTERTE %,

Ac

0.016 -
, gf’ cL/cQ
G S 0as=-5.2,1=0.250
)
&
s T
0.012 '3 {— TM4183 Table7(c)
S
—@— NBU GEN-HEL U Ly
/D =L
—A— NBU GEN-HEL U Ly
0.008
BY
—#— NBU GEN-HEL + U Ly
HY cl,cdfiifE
! --O-- NBU GEN-HEL CD##
0.004 k .
0
0 0.0004 0.0008 0.0012

cQ
X4 O—2HEHDENZLS MLIE(L

5. 8bWIC

NASA 2525BH L T % CR166309 V2 #7232 o
L—>ar7urz s a%R% L, NASA 23T - 72 £ #
LA VAo a — & JaR RS 2 & IEREE L 72
TL—=F&120FEHEL L TR TV L50ETIVKEE
P71 7 Z A THREMRHB TRl S hiza—% 64
TN VEHERE R A 872, 2RTEDG - Pl
Mg %2 8T, 7L—Fo#ic L 85 Ecodk
PP Z R 2EORR TR, Y IaLb—Yar T
7o LDEFNE, EBRICHESL Z & BRI EE AT
GOEBEEAEITHITE 22 &%, BHEOMEIZOW
THMTEDLHICH Y, RFEIZB VT 202445 FEAENT
ZEORE T LHEIC L TEBROBKBEMETOERIIGFS
A

SHOBEERTIELTB L,

® M AFHE L, HIERC MV 2 RBOITEE
YR %,

o HEAEIL, Himk B THMEINE )RR T 5
bo TOBIZ, TL—=FORLHTIFTE, vy
DEND LT 5,
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u=0.254,as=0.1

—@—NBU GEN-HEL ~ U A
mL

—A—NBU GEN-HEL ~ U A
HY

—#—NBU GEN-HEL ~ U A
B Y cl,cdflifE

—+TM4183 Table7(c)
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0.0008
CQ

0.0012
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¥
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/S
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pn=0.250,as=-5.2
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&L
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HY cl,cdfiiiE

—1—-TM4183 Table7(c)
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CQ

0.0012

%
'
;&
/9
>

’

;$
RS

<y
N

u=0.250,as=-7.5
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A Y cl,cdfEis
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\ 0.012 —®—NBU GEN-HEL R Y L
&=L
—A—NBU GEN-HEL kU L
BY
0.008
—m—NBU GEN-HEL U A
B Y cl,cdffE
—+TM4183 Table7(c)
0.004
0
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Focusing on the Learning Content of “Language”
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Abstract

The Teaching Methods in Japanese Language course, designed for students pursuing ele-

mentary school teaching licenses, aims to develop a comprehensive understanding of the objec-

tives and contents of Japanese language education. However, this course places disproportionate

emphasis on reading instruction, potentially limiting students’ engagement with the curriculum as

a whole. For instance, the learning content related to ‘language” —specifically, the “features and

usage of language” within the “knowledge and skills” domain—is often underrepresented compared

to other areas. To address this issue, this study proposes incorporating both the theoretical foun-

dations of the “features and usage of language” and practical classroom examples into this course.

Specifically, the proposal involves two primary strategies : (i) providing students opportunities to

acquire relevant background knowledge and explore its instructional applications, and (i) integrat-

ing this knowledge into the teaching of other areas, such as reading and writing.
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Keywords : Teaching methods for a Japanese language course, language, Japanese linguistics
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