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1. 27 ar's Lol RSt
ZOTar T EFRAUESGE X, L FOSMICEBELZLOEEHMLET,

1. 207l AEHESITODLEEERHIKI N6 Z L2 B L OHEZ AT 5,

. I ACBEREIIRMDOAT NHHIL,

. 207l T LU R AU EEICOWTERZH UYL TP, SRR E LN S,

iv. BRI GLGEERE, 2070 I 5% BRI R LW E,

\A %iﬁ%%@%ﬁc:cté%ﬁf 72, 0TI T AEEEALID, KE LT 0s T BRI LR

Vi. ZO7a 7T LR T Ty N7 = MUK FE T, BN A TAIENROEE THHILE
iﬁﬁ@b;(b AZE, 2O HWIDTS . 207 s 5 A% Microsoft Visual Studio = —RIZZE#al
SNANCR

Vil. 207 a7 7 2 EEFHmICE L2 e,

2. BrLiBANU7-RERE
ZOMTIE, FreOMEZ BNl £,
i HEOBR LMW T, B ESE AR E 5,
i, fRNTSRAED AT 7 7 A NT A — B —2 =MD IRTA—=ZT 7 A )V R RAMET 7 AL %55
7 7 A NS EIS T,
. T AZHEREZ BN LT (EE AT,
iv. ZIROEFARTID, 78T A—=FOEDITERIESN, FX IO RAREN, BRERSOBEMTHES
N (72120, T A=BRTEDITARTANTT2N)
3. ARBE I o T DS R E SR RE
EXWEH X, B — AT T S T DI ESDFE AN, FREL TWET,
i HJEEBATINE
. TUHLIARNFIEE
i, Aq—F NS

W

4. K770
ZON=Da AL, LW DT 7ANVBHYET, IBA—Va TR LI D 7 7 AV 35S L
TOWET, HEVFIHTLZ8F72NTLLD,
© case_out.csv
ZDOT77AME, TAT BB E 722 A B 24T H LRI 45 7 —ADIG% SPL WE EnTV0E T,
o dft case results.csv
DT 7AME, 7 —AZ EDJEBBUGE AL, B 77—V 2B O TR, BEEE S A ET,
o debuglog.txt
T T LT, analysis_option.txt [IZFREL £, verbose LV ARING 5L 77T 7 A
N AZXNPRELZRY, FITHMRHLLET, ZOT A7 a7 B E T OL0R0 T, 2—H7)%
T 2ZL3HEVRNTLLD,

4. 7y LAOREE
o ZoO7ulIhT. MCAP-CR(FTINAIRALT TN ALT B Xy 7 )L E[RE) D8 S
(REVR IS LU & 7 b D225 8) DR A FHRLET,
o (KR BB — V= EHAEFEITLET,
o ANBEEIZE, RU—, Eift, BEETITRL WEFEHLCWET, (F5REIE, Aok, V=
T A= TUH L) ARXDPLEIRLET,



o FEKERE. ASCIL 77 A MR AFLET,
a7 LAOFMIL, V= AT —REZ L TTESN,

e =R Al N QWA= /A WNT )
B 1 BEOFFESMHEH T s T AOL IR HIRITHY EE A,

3. 7T AORERER I T 1k
V—Aa—NRE, 2L TEALTLEEN,
s 7 ha—Rik, C 576 (—H CHHOREEETe) TRHIREIN TWDHO T, @milieas (7% L
T3V, EAK (GATIRO~ V3BT #) TEET,
Zoa—Kix, GCC(Linux GNU)z 7317 Windows MinGW = /34 5T o7 AL FEATHE R
ZEFRL W ET, Mac OS 2 H 325561213, GCC BMEHATE5ZE5 T,
Microsoft C++ 1%, 1% C/CH+TiIeWARa— R BRI 20O THR TEEE A,
Free BSD, UNIX, VMS &ff H TXALEWNET A, 3BRIZIL T ERE A,

ANATDANFS
GNU Compiler Collection  http://gcc.gnu.org/
MinGW Projects http://www.mingw.org/

3.1 AV DY
Linux (#£5%)
GNU C Compiler (GCC) 1L, @HFIIEHETT VAL AR—ALENTWET,
RPM 2T A AN E 22— a T, Fiida~wr R TAV A= LS TWDEDER TEE T, 1A

=L ENTVVRWEASIZIL, HE TAV AL L TLIEEV, deb BT A AR E 2—3 a0 T [al 4k
TTH, v RNENET,

$ rpm -qalgrep gec<d

Windows
I AN DT=HIZ, MInGW BRLETT, fFHIEA - Z—Fv b Bl H3IcdbvET,
Windows x86 FTHEATTELFEIT7 7ALBFRIML TWET, MinGW ZfE I3 7771V

AR DI, BT 7 AN ERIL T 4412, RO ibgee s dw2-1.dIl Z{RAFL TS
AN

32 ul I L)—Aa—RDaL ()L

Linux (X-Window > 27 1)

- FUANE 2— g RSP I -
Ty T L= AT AV (PEEAF cpp) A FET AN ZIRAFELET,
Z—3F L T4 R (X Term 728 &2 BIL, 1E¥ET AL 2 ICBEIT 5,
gee AV R TY —AI—RZar /L4 2,

- i) -
OpenSuse (13.1)D 4
$ g++ multi-case_r01.cpp<d

FEAT7 7 AN a.out”BERRSINET, 77441, OS OFIFKIOFPHNT, HFEITEEFTHIENT
EET

Windows
EETANFI, V= AT AV Eat’ —LET,
av R ar T aREIL AEET AV ITBEILE T,
MinGW D4
g++ multi-case_r01.cpp<

MinGW = SAFMEITT7 7V “aexe” LR LET,



3.3 7'ur 703 7 (Linux/Windows)

3.3.1 A7 7 A D Hedi
TRARETAFHFLLIOL AEETANFIT, TROANT 7ANVEERL ARFLET,
a) driver parameters.txt
b) analysis_option.txt
c) cases.txt.
INHDT 7 ANVNE, 7T T LD FATIZHE T, ZNHD A7 7A/VE, LREIDOAN—T a0 Db D L5841
ZERHOT, HELTES N,

a) At'—X—=yEH driver_parameters.txt O
CDNTA=ZT AL, AL —H—2 =y DT A—=LF 2 G2 £,

ba N

ATHEDRNZIZ, WAL FHELSZEIETEER A,
WAT—FDIBEIIHVEE A, Windows DAEMREEHL CTHERTAHZENTEET,
BAEDRIZ, ATLTTEENY,

ASCIl XFDHEFEHTHIENTEET,

T RTOMEIL, 5 L TR IVET,

6.0 117H WREVR D FEITE £ mOo (g)

4.0 24TH IRE R O FEATHRE 4% 10 (cm)

80 31TH A — I — 2=~ FARIER A 5k 10 (Hz)
0.5 447H R Q 1 Qm (R rEK)

b) fi##T 414 analysis_option.txt O
AR FE D RAEIE 10 B b (11 LL R, 10 &720E9)
Cp/Cv : 1(ZHRE&E) AN, 1.4 (WG E7en E9

[,
PEBERL S c,=fcd—2 R TE B0 ERA)
R FE (KD W (R e

7 147H iRt B (e ML) (ZD 34 resolution =T/27)
1.4 247H  HEAL Cp/Cv (1.4: WA 1.0 S iR400)
377 | AR [N]

0 417H ZUNDEEEER

0 547H WEZ 7O (0: BJE; 1 L)

25 677 H Z4—7 W [Hz/s]

1 747H TANT LY (145N, 2: FEM; 3: 774/ 1)

¢) At 4t cases.txt O
IS ~ZT XYV TATH
ST (EEOEE)
Rl ZE SR S (R Fe K 24)
FIEREOR B (AL REEE I8 F425E, mIZEXEL, ...
FHINOWTERE (AL em?; {755 B 5245
KL IOES (BAL mm; 545 £ )
F— g TH (1) FOFbEGAT; 0: 22 ETTAT)
TR 7, EnbE T AL T BIZERE 2 OFERE MCAP-CR, FIZE5%E 3 OfE#E MCAP-
CR OfITY,

I 1 6.06.016.0 120  50.0  80.0 1
2 2 6.06.06.0 16.0 16.0 12.0 12.0 500 80.0 60.0 120.0 1
3 2 6.06.06.0 16.0 16.0 12.0 120  80.0 20.0 80.0 160.0 O




7PTIL(F) &REE(E) F|E(V) TwHY—I(B) W—IL(T) BEBES ~IUFH)

O &g PmE<... w®E [ BHERMITEE... []@mes >
TT 6- 6 6 649 9 9 9 9 094 |38 50 50 88 1001281 I'E‘
2036 6 106 9 9 9 9 9 9 39 50 50 80 100 120|1 “»% ‘
3/ 3|6~ 6 14649 9 9 9 09 04 |38 50- 5@ 38 108-120/1
4| 3416 6 18- 649 9 9 9 O 0Oy |38 50- 6@ 38  108-120/1
5/ 2/ 6 6 6] [16- 16- 12- 12|58 80 68 1201
6 20| 6 6 6|16 16 12 1280 120 80 160 < - .
702006 6 6| |16 16 12 12120 200 180 2001 1: read next case
gl 1176 61716 16130 5811 0: ignore next Ilnggnd below
9| 1|6 624 16(30 5011 L RO T — A% FHAL
11 17| 96+ 96 16- 16} 38~ 5@+ 1
12001128 61| 16 16/ 38 5@/ 1 length of each duct (mm)
13| 1| 48 6| 16- 16| 30 58| 1 #Z27 NE (mm)
14/ 14| 6@+ 6-|| 16+ 164 38~ 584 1/
15/ 1) 82 6 | 16 16} 38 5@ cross-sectional area of each duct (cm?)
10 ‘ &4 2 ~ OWEF(cm?)
volume of each chamber (main, subl,...)
LERAR (RRRE. BIEAEL )

gty of subchambers (w/o main chamber)
HIZERER (EEREEZEER)
Linel 1. Column 1 INSERT Soft Tabs: 4 UTF-8 Normal
case# : arbitrary number
r—A%T EROBF

332 7 ulIAhDFELT

V—Aa—REa 58 FL OS Do PC THEITTEET,
av o RTar T NPAEET AL ZRIZEBEIL, TRLO@EY, FEIT7 7 AN EREILET,

Linux (1777 AV40. “aout” THALLRELET)
$ ./a.out<d

Windows (E{T7 7V 4 0, “aexe” THAHALRELET)
ad

AT A7 > 3 v~

FEMTIZIZLL T ORI A HV £,
() AMEFE—r 2D IR
“SINE WAVE (H— & 5o V12 3%) 7, “LINEAR SWEEP (V=7 2¢—7")”, “RANDOM (7>
25 74X)7  “SEQUENCE OF SINE WAVES WITH DIFFERENT FREQUENCIES (10~
400Hz @F'ﬁf 4%4’ /{Ei%: le ;Faé“ _ﬁﬁﬁ%%ﬁm) DHENLET,

SINE WAVES WITH DIFFERENT FREGUEWCIES

O~ 20, 715 5 ADLAFID S DB £ 5 HAL TS,




1. 10Hz D% A3 2002 @ DFT fighro 10Hz OFff¥% “dft_case__results.csv”’i55:
W case_out.csv”, IZ

2. 10+1(=11)Hz T EiiE %00z FATL £,

3. HIZ+IHz iz, 400Hz £ CREROLEEEZFATLET,

(2) AJE Z DR
EEOfBIL, AW, V=T 24— FUHE L IARD 3 FIHTT,
0: FEE R E DY AP
1 BEE L VTV =T Ap—F
2: FGUHBIAR
3: 10Hz 7> 400Hz o J& e 5t T oY+ L R DONAR G
1: Linear Sweep (V=7 A1—7)
2 =TSR DK % Hz THE, Ar— 7 HE% Hz/s THELE T,
??ﬁti\ 100 ~ 200 TERTEET, 200 HHELEE TT, A —7 WL 25 MOERE L TL7E
AR

2: Random (7% 2 /A X)
INEBRTDE, U TR L, 100> /iR (20N /e £,

MOGMTHRITT 258121, 787 T ha—REEIEL TTZEN,
3.3.3 fiRHiE RO MERE
177
Table-1 ®7 7 AL 1%, ASCII 3CFCREBRS IV TNET,

Table-1 List of Output Files

77 A4 ES VB Note

case out.csv 1178 @ B F T a3
24THLLF: #—%% 5. SPL [dB] IF 0D 7

dft case results.csv A& 7 a3

JE e ([Hz], SPL[dB], &+ 8Pa[, fizfH[degree], BEQD T
DFT » %5, DFT OREHE, ...

dft result.csv JE 1 $([Hz], SPL[dB] , &+ 8Pa[, fiztH[degree], FF a0’ ~
DFT ® %%, DFT Db “VOBFE DI
normalized x vectors.csv |RZl[s], Az O MEFI[mm], IREDOZEA7[mm], & Tgﬂ&%ﬂ%ﬁg *
IO 2RI O A [mm],... Tar i3 ERRS
normalized_v_vectors.csv | RFZI[s], #EEOINEF[m/s], IREVR O E[m/s], ¥ 7 TEEE%?%HEA *
R o> 22 IR EE O I A [m/s) ... 7 At 3TERRS
dftv.txt LATH: 7—# R DFT (Zf%H

PESRERN ST e i
34T H: HEOIIERN

ZD/R—YaTlE “case_out.csv” IRV “dft_case results.csv” 2AEHEE T,



IERFE
IERBIFRA D@D £l L TV ET,
N

*_ _4; *_ _
Xj=rX;=—"X; Vi=rv,=

a

T =27 ayh

ZOTaT TN, Ty MEREIZHY EH A, LibreOffice Calc 72 DY 7 b7 =7 Ty L TLIEE N,

LibreOffice Calc O f

X Window Dolphin (Linux)°7 4 Ry XTI A7 0—F570 8 CEET AL 7R ZBIEET,
“case_out.csv’aX T NIV THE, TREDOUALCRUBHEET, KWL FEa <IZHEEL TOK R

EIVyILET,

Text Import — [case_outcsyl

Import
Character et I'I.I'I.I'estern Europe (DO5052-861/Tcelandic)

[
[

Laneuaee IDefauIt - Japaneze

Fram row 1 =

Separator options
i Freed width {+ Separated by

[~ Semicalan [~ Space [ Other

[T Meree delimiters

Other options

[T Guoted field as text [T Detect special numbers

Tewxt delimiter I« "l

x|

Fields
Column type I vI
Standard  [Standard |Standard |Standard |Standard | -
I FREQUENCY 18 11 12 13
T casel 62.9041935 G4.911930 66.810315 68.571237
|3 fcasez G2.999261 65.027202 66, 9453656 658.735043
[ ases 63.094353 65.143861 67.089175 G65.902030
B cased 63.201661 65.274703 67 .246905 69.059525
| cases 62.751889 64, 726684 B6.588145 B5.308512 -
4 I 3
] 4 Cancel | Help |

LU O 3B EOME72 T AT AL TLIZE W,



case_outcsy — LibreOffice Calc
Eile Edit Yiew Ihzert

Format Toolz Data Window Help

=10l

Bre-LloR e sl kap-s o i=ui(e)Mae ©
E@IleeratlonSans_IllD_laaa S=s==F|aa )% a ==d-= ﬂ'|E|
IRIRIE -] & z fase s hd|
FREQUENCY 17
casel 62004108 6401199 66810315 68571237 70227251 71795078 73288314 74718184 76004076 77423082 781
62000261 65027202 66048656 68.735043) 70410124 72017741 73544647 75011244 76427127  77.800527 791
63.004358 65143861 67.080175  68.00203 70615421 72246408 73.808057 75314773 76773716 75104382 70F
63.201661 £5.274703  67.246005 60.080828 70836500 72504625 74108192 75650343 77.168400 75644458 80.C
62751830 64726684 66588145 68.308512 60020021 71430242 72870578 74252005 75565600 76.828363 T78.
63.057616 65.006525 67.020308 68.827344 70523115 72133308 73671440 75148678 76574332  77.05633 70:
634152 65520051 67545412 60434477 7122013 72046240 74509543  76.200410 77.758487  79.282018 —
62578176 64516308 66336806 68.012436 69575268 7104175 72425106 73736477 74084624 76177200 7i:
62.518685 64444565| 66251513| 67.912475  69.459522| 70.900113 72274558  73.566746| 74.794724  75.966057 il
-167.86124 -167.860818 -167.860356 -167.850854 -167.859312| -167.85873 -167.858107 -167 857445 -167 856742 -167 855000 -167f
70036501 74560568 78531256 52603003 87.037532 01891736 07262357 103641116 111596564 122022283 145:
63514054 65648062 67686866 60508007 71417833 73160413 74840273 76468676 78055121 79607713 811
64.855393 67.27322 69.6250?5| 71.881013] 74.074766| 76.224564  785.345866 80.4522?2| 82.556099 84.6689 86
66.187458 68013377 71583406 74104108 7678122 79365550 81067632 84607663 87306681 00087811 92¢
selb 67.440612| 70588735 73575410 76554972 79565866 82620205 85777172 89046671 02 481634 06138581 100.(
N|< >|N|\caseout‘( 7 4 | i
Sheet 1./ 1 | Selected 16 rows, 1024 calumns | Default | | m | B | Sum=510945 308372001 - ——C——— 4+ | 100%

TREOWEAN A =R T Next 2270y 7L TTZE0 Y,

Chart Wizard

Stens Choose a chart type

Linez Crnly

Line tvpe IStraight vl Properties.. |

[T Sort by ¥ values

2 Data Ranee
3.Data Series
4 Chart Elements

Il.i]l Column and Line

A

x|

N

<% Back

Help |

Cancel I

Next izy Finish |

TROY 4 RURBINE T
Chart Wizard

Stens Chooze a data ranee

Data ra e outl R1CTR16C392

1.Chart Twpe

2 Data Ranee

* Liata series in rows!

3. Data Series i ColLmns

4 Chart Elemants [T Eirzt row a= label
[+ Firzt column as label

[T Time bazed charting

atart Table Index IEI End Table hdex I[I

Help | <« Back | Mext>» | Finish | Cancel |
T Data series in rows (ﬁ-ﬁ\ﬁﬂ)’i’k?ﬂb Finish R %2700 7L TLIZEW, AAGELR R CTHHT55

2k, R7EBITEWET R, FGERROSGA LFRIUIEE T,

TREDO I 7R AT ET




200

— CASEL
e CAS 82
= caseld
— cased
— caseh
100 caseb
— CASET
cased
50 cased
e casell
— CASEL2
0 — CASE13
0 50 00 150 200 250 300 350 400 450 e
— caselb
-60
FBHL S VR TREEL BT CHIUT, B HEEOME A TS,
200
m— CASEL
e CAS 82
1A caseld
— cased
caseb
100 caseb
m— CASET
i cased
50 m— caseld
— casell
casel?
0 — CASE13
0 95 — caseld
caselb
-50
HEE:

ZO7ar 7 AN, IHRE B DI LAITA N TT 2, JEEEREOHEE ISITRA B HY EI, FEEE I
OB a 52 UE, HID L ELHE RIS TLION, BEEEROME EEIT 45 DL AR TY, Fiz,
MRET ABLEIRD ATREED MV EE X COET, 20717 T4, EROIZADIRTET LTl fb
NDTROETNEMHLTVETS,

d’x dx 2 _ f
+2 —+ =
dt2 Q(Dn dt (an m

LML, BEOL, BROBEEINT, HEO2FIILHIT5 TFLET AOIFIN EMEENET,
2 2
d’x + Cr|dx +(Jo2x:i
dt’ m\ dt " m
COHEE, T 0T FADRERMEENLIETRVET, 2—FHH T, 70/ 702 EELIGAITE, Wk
T ET &, T RT TLOFERPEEVET,

NG ITHIN U ET,

mcapspeakers@gmail.com



