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(2) FCA VITI-2 5Bk & s 3

FCA VITI-2 &RiZ. 10 B AR DIFFERT O mndlif FAE S A MR, FCA C 1979 4RI FEin S v/
AR CTH Y | mEFRRICEB WD TREIORRESIC X D IF O EREIZE E 2815 (BB
TV Y) BREEELTWD, #5543 XIZ FCA VITI-2 3RBR OIS 2=, O oo 3Bk fEieg
TRRBIORBENNAE U, BB EN ¥ — 1, mu%ﬁﬁ¢uu%@m@ ZxtL. FEsiCEd
% AL, A2 ROVA3 77— A& EFHAICBEITS S 7 — A0 bivd, BEHEENEOfEEIE
WO 2 {EOBRE R OB EIREIEIR T H | BB L OSEIEIE, WIS x«~%@ﬁﬁ6
D RA REERTH D, FEBRTIE, FRUERRD S O S E LR RS RA DSHIE S h
THEO ., ZUMEMRTIL, RUSEZEL & BRS040 2 ik LT,

4.4 FRIX, EBRL O U OROSEZLTH D, ENTIE & EBRfEO L (C/EE) 1%, 0.93
~1.01L THDHI D, MITREE & ERERIL, 1ZE—HLTnWbEEX5H, FCA VIII-2 £
HBIE, 7 L— NMOBRERAEEM & 5 H LICHEAERQTER LW 523, AT i, &k

EYEALLCTOD ZEDDIEBENRIC L DENELED, BEORTHIEB T 2 IEE BRI
LD RHEEMIL, 10%EETHDENI ZEnD L, HoRBE RN ThbhiztEZ b
Do

S HLOLIE T O 280 & 250 OIAy KBS T 00 2 55 4. 4 IR T, FEBRAER & Hig
T 5 &L U OPTHRER DB AR A REIR TR L T2 E b H 508, B —H L4y
M > TN 5,

B4 4Fk SUOSBEZALORBRGER & TR R O i
(Unit : 107 Jk/kk’ )

PRELS E) Iy S IMMER

sm—y | FRR Toakan | on

Al &r—2 5.3+0.3 5.4 1.01

A2 fr—R 12.6+0. 4 12.1 0.96

A3 &r—2R 15.2+0. 4 14.1 0.93

S r—=A -4.1+0.3 4.0 0.98
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—— Experiment —— Experiment
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(3) ZERMKAFENRFETE T L O R S

5 4.4 KIREND LBV, FZETREICE T 2IRBEEIT, BREBG CRMis s, S 1
MME R D% WW?@%%%waﬂ%éhé&Emﬁﬁﬁu&fi MEEY 2—1I2 kb
REFFIAOLE TR S 40 2 M ECAL 2 & FEIRBIL 2 sk 6O THIME T RO ZE KA EZ Z B L T\ 5, &
BIUAES A X DGR BRI, BEHRR A T v 7R, §riEHRICB T 2 TRk
BO3IOOEBIUKFET D, 2D 55, ZERUKFEIRMEET VICK D IRESND & DI, Bt
BRI A 7 TR L D AKAE & FIGHRIC BT 2 TRIRBEI D A Th 5, BEHERRI AT »
TR K DA SIEL &&A&ﬁﬁ%@\ LB, S IMME R OZERUKIFEIEEE T LD
FFORME S 1L, FOZEIRICER T 2 IRBIB O ERFH (8% Thd s x5,

&%\%ﬁm®mwwﬂ$ﬁ BT D B R SRR D X 512, S D E ORI AR E <4
fEL. 2R B2 T 2RI KT 5 S T MME R OZEMIKF BT T LT
FAWT D Sn {EIC K 2 FtE Tkt A & e REEFRTPE OB A I DWW CHER Z 1T o 7o hb
REfIERIcE L DT,
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4.2.2 WEIEREDARL - HH

S I MME RIZE T D& EEEOFR AR L, BIROBRD SEEM ~DEVRE R OF OFE R34
T HAEEM O (B EBIT) OFEE L GHES D, BRMRHMIICB W TEE & 725 0%, Ex
DETNEHA LU THE I OMEM ORI Y A X 7 Thb 2 &b, FNRERZ VS
I MME R OSBNKT 57l & 47> 72,

(1) EAGLE JF PNERBR & fiRHTHS 5%

% 4.5 [X|Z EAGLE fFNEER OMENE 253, ~ L 23BRIE (IGR) oMMk ZEFLIC R R
RERAN LT D 7B 2350 LT D, R, OTRBHR IR & 72 DA 2 NEL L
TN 7 R ERE L, TOEMEREIY Y THAERRZ D, IR &2/ L A j#Hls L CHPE
THRETT 2 2 & TREHE U A R - IRRL S CIRRE O — L AR U IRRE LT — D
DIRBMC X W NEZ 7 SRR L, NEEE 7 F BRI ORENTEHIRK E LTaITHDL Z L %
M 222 AME LR TH D, RERTIE, WX 7 NOEENEEICL 0 FHIIE N
TWBHN, NERZ 7 IR T 50 LIRIER U X A 2 7 TR ORBIREL M VA T ¢ — /L3
BN i LBVE X 2R S D7, T OREZ & & > TN 7 b ORHEFREZ 2 1)E L 7=,
WE X 7 ME, AT VLV RART 44— BTHD, JFNHRBRTH D720, BRREN T — v DER
OWNERA T N OERENC X 2 T HRR IR O T A B 2 BB T CEBICE | mdlF O FE#ES:
RO E, BB W2 BT, 59 8kg TH B,

# 4.6 MIZS I MME RIC L DfftTiRRzmd, mBRIKO— (PO D) &E7 1
b L7z, Bk LR U D& RE e NG 2 TR DRI — VB2 TR LT, SR E I X D
EVE T ORI TERNE 288 L7-NER Y 7 MCB DSBS D & TOZRE) & T L7-,
JET). HRSTTREL 70 & O SR, BBRSRIFICAIL TRRIEL TV 5,

F 4. TRUZS I MME RIZHEIT 2 BURERE O RN S 258 L7236 O BAGLE JFNFRERIZES
T % & MEFRRA 2 AT LT R A R, M, EBRIZK T DX 7 hADIREDBRLE L T
2D OREH, ML, S ITMME RIZEIT A7 b~OEENBG L T DO TH D, FE
B DREAHIARE R OFHARR AN GFET D 2 L 2 BB T 5 & Bl ZBURERO RN S % 25%5
BLTH, ERERELIZIZR UELTH 7 N OBEmHEREAZ Z BT 5 Z L MER S iz,
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(2) HEHBITET D AN S OFFAf

B4 TR LT R b, BMRERO AN S 22608 LTHE LIS EE, 47 b
DIARRFZ] 2 e KT 1 RNE i/ N3 2 25 BEHER) 2 MR 2 IO U, IR 2 K &
IRAHEN S DT RHB A ETH D,
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423%ﬂf%ﬂﬁmﬁﬁﬁ(mn

S I MME R TliE, ZRMIRENC X 0 R SNIZBRTH 2WE NI S &I E 2k L
K« AERR 2 B L T2 ) Wﬁﬁﬁiﬂaﬁié& YHBRATER, £ OMREAET DHEM ORI
BOMREE L THHAMASKIEDNHRE SN, BT, Fﬁﬁ% R BT R O E A TR %
WETDZ EIIRAEETH DM, FCI THE L 22 WA AKX BAEICE Y IENEHEB LT, =
— RCAT S D — OB & Al fE U TR Y2 el Lz,

(1) THINA FRBR DOHEEL L fRAT 5 5

THINA &BRIZ, 70X > MRS TAER L7cEiRmA (A1,0; & Fe & DIRAERY) Z#F Y
ﬁAf—w¢KTﬁ#%ﬁAéﬁé:&fHﬂ%ﬁfbtm%ﬁ%f%éo%48I_mmA
SREROMENE 29, ARBRIX. PNFE 30cm, & S 5m DM E RSO FiZ 150kg, #IHIESE 770K D
F RV OATHZL, 7MY UADEEIX, 0. 1IMPa D7 VI HATHEZL, TOTHELY
WNEE 3em DF = — T D OIRFF DB 285 Lo, FIHEEE 3, 270K, & & 5. bkg O iR mA %
2. bMPa DEX#ENE S % & > TIA S/ 7z,

FAIMIS IMMERICEVEMEL/ZF MU U AT —VET) (BE 10em (L&) & /83—
HAEGE S Am ALE) IZOWTREBRE & Dbl 2R3, ERTIE, @Rl & mER osfiic
LT PV T LDOWIEHELDHZ LT, 1~1.2 ORI HBNCHNES B — 7 DI
U5, i, BN—HAGEETIEL. F U 7 AFEKO R L0 AR ) O A3 EE N4
Do TRIDAT—/LHTO 1.6 LN 172 PIZHALNDES EFIZ, T MU U AEKIT K
D, —HELETONTZT RV AR TELTHRELIEZLDTHS,

TRV TANTOREME G 4.9 K () 1%, RBREHFOZLOENCLVEIE—T O
RESRORERFMBTNDG, TOXIRBZTHLIZHLDLT, BT ORI, T
JTE— 7 oMM RKFHE T AL 525, HAERLZ 107°~107° A — & —DORAEFIFAN T
HELLTWD, 4.9 (f) OAN—HAHEBRICBWTHESE—7 OFAERR 2L L T
WD ZEND, WARBVRZEIC L VAT LT M) U AEKICEHE NS T NI T ARAT IO
EE 2 @Y TE CWD ZENDND, D AA—HAENNERIEDIE ) NEL o> TnD

DI, BRI L & HIZHEEEE T ADMA LI EOEETHL EHESINTEBY, Zhvk
BREIUL 10%R 22 AN THELS LTV D,

FCT X, WS & IR E ORI X D BB S NART 2R TH Y . JTEHORMZE L
\ZRENBIN D, BRWED D WEM ~OBOBATIL, RIKHBVRZEIC L0 IS4, mER
il \ﬁ%/ﬁ%%?wmibiﬁéM6oﬁﬂ%ﬁXF&@T%Uﬁbf%w¢®Eﬁ®
BRI LZ R EINTWD L) 22X, S T MME R O3/ EfE, WIKMERETT
VNG CTH D T L AR LTS,
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o1 ' :]\/": / \
: T VA ,\Aﬁ f//
0 110°
1 11 12 13 14 15 16 17 18 1 1.1 12 13 14 15 16 17 18

Time (s) Time (s)

FHAIX TV ULT=OES () EA=TAE () ORHZEL

4-36

[126]



(2) FCT 2B D NfifEm &

S IMMERIE, 7 MY U AT —VNTHAET LENMEZLCLWMKFATT 2 00, 12IZ[FE
BREOA—X—CHENMEEFHTHZ LN TE S, FCL X, BERERICB T Ae v 7z
B2 a5 UREHEREE 2 5 &l Z iR 40 L ¢, FHIHEEE Ch 205 O R EHEE ([ 8% 5.
2%, 1212 L, BREMEHR 25 &t 29" FCT Biguk, WRMRELE T N U o A0l - IRET 20k
MOFRHENEINREL . £, PO TOFRCLIC L DRI R 0 v oo ZBARIT, EBRAITH
WTHZEIFHLSBG L LTORENSI DRI, FHIfEE~ORENEBE LR 5720, A
SHPERHE ClX, Z ORMED X 2 RSFINCERET D52 AW TRHMER L ECTH D,

F 72, THINA FRBRIX, BIRER SRS AL O =L X —HIC L 0 A4 U7 iiilr D E 73 B
TVUFAOFT N LT =D FiEh HEAZI DRI ZBHEE Lo ARRORBRTH 0 | BT
SRS BT DA = 2L X —DREICHE b o TS, S TMME RIC KV RBRTH
W S NTJESIRAEZE & 38— B AERESE 2 @Y TE TV D 2 2 b T~
WHMEZA L, $-ZORMNSITNSW TSNS,
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4.2. 4 BREL AT v L T EE)

JFDNCTERE S LA TREIREL 7 — L D 2 1w 3 o 71F . R DSK) 10%ke/m? FEEE O 1578 B D AR 23 K%
RAGE LN NSRBI T 2HRETH D, ZOFMNIBITIBEI A v o 7 2RSS, (D) A
0oy Y T A ORI S)F R, (2) M E OB OTE), (3) BB L D WEEEE) & D P
BBICER LIZREEENTIC LY. S TMME ROBREI R 1 v o0 7288~ AT 2 el 5,

(1) 2wy vy 7 28R O & fRHTHE R

F 410 UC A |y v ZEEERRER Y OIS A2 R, Ay U IR, R 22. 2em
DO EARLBEAOH.LH S 14, bem M IZHE 7. 5em, 5 S lem OHBRRORI -y RE2RE L., M
AR DB RE SN ER 5. bem, 5 S 20em O AR OKTEZRESE S Z LT, FH
IZHBUWNT, WERRE & RBRRL - 2NEA L7 iishik B A fidig L 7= 9B Ch 5, AWk i%, B
P& 2.5mm, 5 3mm O ERO Acryl P210D TH Y . ZOEEIL, 1. 13g/cm® TH 5, lbrfGR
ELTHDLILNCEIT 55 E L AN RO K b @ OMIE ISR LR & ® S35
LTS,

S I MME R COfEHFIZ, 7K. KT, 2250 3WEITx LT, KERFA RS, 225 %
BIRES L Uiz 2 L E LCHEE L, 6 4. 11 KT AR EZ RS, RBEEERLE S I MM
E RIZK DEHTHER & O A5 4.5 RITRT, ARBRTIEL, Blth £ TOREBRMER D=0
DI & DEEBEOEENH D Z & T Tl BEREEREZ W TV 725w B Tl
WZ EMDEENAE LD, RasDBLEZ T 56 & LT, o 3R BRI TBGOHE
BRRENZ EThD, i, FEEROREIKE N ORI O @B m S8, 56 4.12 ¥
DFFHTHE R L5 4. 13 OB RGFEA T 5 & BBRCid, MEG IS m & TK
MEFEL DO L, TERIZ, £ T, £k, AL, A F O TR KE O RV OALE
MBS,

B HONLE R L 72 R O RE SR 2 55 4. 14 B, SRR R 256 4. 16 TR 7, R
TlE, WHE DT 2 7= DEIEE S OREICOWTHEEN KX | BETOEIT, 55 Tk
RO, B E L TCOREBIRT, EERICHEBITE TN,

9 4.5 K R B & R

i) Wlmfs | Wmsmms | Wmsmm s | FOncE | O AnE
B 1 S B = (k) S (R v) EKEES | kEES

, REZ (cm) (cm) Bl R (cm)

()
() ()
Abr 0.2840.02 | 0.4040. 02 10+1 8+1 0. 80+0. 04 25+5
FEMT 0.22 0. 38 16 4.8 0.775 20.8
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4,13 EERBRIAE D 0. 4 BOREBRFE R EE
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(2) R IR L E DY B 2 B RER OBEEE & RS S

ZHRD A1 > ¥ T~ ORI ESLRIRE RO R A REET 5720 ERREL D%
BTV E A~ A (BER 10g/cn’) O —NVNO Mg E HtE7 04277 7 4 —TH
AL U7 iRBR S 2T U 7=, ARBR Tl B E DMK OBEME & L ThE A~ 25485 v,
WL LT E A~ AR BO T — )VIER N O EHRE N A ZRE AR, _FRENE 77 047
7 4 =% WAL L7z, BRI E OIS A 2 4. 16 IR d, 1R 10em, BT E 2em O
BRIEENICIR L2 EAS A ZRE L, TOESBHOEHOHZ B L TEZETAZMAIYE
LB THD,

S I MME R & HW = fi#h T L 7= = H 0 A DO BER TLEAR TR & 7 — LV INO )50
HEROER 2 RBGE R L i L2 4. 17 IR, S ITMME RI%, Z#H 5 2D
SABAFE RIS 2 WKL ERFIR R, 370 B A~ AP OKRO BT % 8RR
LCW5, £7— VN0 _FHIREIZEE), b bER T ADOEREREM AR OLE X —
B A & e L7 R A5 4. 18 TR T, ZOHEMAS S T MME RiZ, A OiH)
ZE GBS R A BBLRFIL T D Z EBERTE 5,
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-
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—  emlm====== T P
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(3) BZFEENAAY O WIS Z B AR OB & ARG R

SCARABEE BF2 5B& 1%, #5kF (U02) % Nb LD B DIFNTIAE D X T v ¥ 2 RPN & 53k
BRJF SCARABEE JF DIZANEIT L - TEafl - #hlg &, WIgIC X 2R OiRE), 2213l ~D
AWM EHE LR B TH D,

B B OIS 2 565 4. 19 KU d, BB Cld, EE 6em O Nb B 2 21PN TRREL O i
T=VEBREBIC L > T LIz, 520 F1E, £O4MEEZ T MU U LRI L > THEAIENT
BOAEOF N U 7 LR 2 A CTRRIE ST BVE ST I 07— UAR T~ O B A0 A %
JE L7z, F£72. SCARABEE 5 D HE 7314412 L 0 K 23 WhHgIZ £ - T E T ICIRE T 2RO IRE &
JE A RE LTz,

7 — VAR ~ D EFR A oA % Lei U7X &2 55 4. 20 K29, S T MME RIZ, U0, Dpfig T
B SN 5 AT — L ORENC & > TRAET D 7 — I~ R A2 BUNCFME & 5, %
7o, MBI Ko THRATZIRE D E TFIRENCOWT G, # OIEIE & &1 23RBS R & ik L7
F4.6RIRTLIIC, SIMMERIEZ, 2o OYBELEUNCTHMET 5 N TEH L
Zfifesd L7z,
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B EOFAROTE, ) BRENE 0 Wi Eh, &\ ) WEBIGUIE B U REEAFT 2 52
L7z, (DIZD2WT, S ITMME RiZ, 815 U7 BRI HRBEE & R CRERK S 2 TSR
BT — o2 m v FEEE EENICHBLITE TV 5, FHIfEERICKR L CEECH 5 EEX
FOXA I 7 ERAES ZIZFEHHTE TWDHN, KEFBEWE & U/ IR s ©
b LD, AR TIX, EHEE DO RE IR K E T 2D K O AW S DR 217
IMEND D, ()ITHOWTIL, FOWE L RO REE (BB 10'kg/m*) OWRARD —FH~
— VBB ~D S I MME RO MRS Lz, 7272 L, SBRIROHEI L 10cm TH D
ZEDD, PR OIMEIEIC AN IR D D, () I DWW T, BIMEIC X > T U0, & Wbl
&7z BF2 SBRIEHTIC L » CTEBEOF LWE OB~ A 2R Lz, 72720, W8k
ROBIENRE cm TH D Z L b, JFLRBEA~OIMEEIC A NI DB H 5,

LLED X 91T, OIS T DB 2 0 v o o 7 2 BT 5 B S A At U - iR BR O iR
Hrizk > TS IMMEROBEIRA T » > v T ~O MR TE LB Z L0, ZEho
PR T, EEOFLWE Z A TW W UIF L EE AN TWD L ODER 7 — /L TR
W72 EORIFINC & o TEBESEEICIRANS 5 2 L b, AMEHMECB VT, ZhbofR
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2) FRHT D2 AP DORERRITIE
77 7 OEEH RN LR MG L RN LTI VR ORAIEZRD, Zha P LUGICX
% R & bl U TRERT O 2 U 2 R 5.

3) HFRHOR M
AN LTE 2.1.2 KIORT XD RENSVABAR SN BE, 77 7 LRV FOEEL,
ROy ITRRATRIND,

E,S
M% = P,Sp — zvx—Mg (A2.1-1)
g
M : 777 OERE (kg)
% 5-1
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X 7T 7O (m)
P : 7T TIHER T 5 ES) (Pa)

Sp 7T JOZEEE (n?)
E; : RV hDY L 7HE (Pa)
Sy : AV s ORBWERE ()
l: AV FOFEE (m)

g: HEIIEE (m/s?)

t: ezl (s)

EXOFDE 1 HFS ), 5 2 TRV FOH), B3 HTE N 2RT, BEREMT UTTH
éo

t=t,PEX, x=0/>2%=0 (A2.1-2)
T
to : 2OV ZARESINSNE S ER AL (s)
e X,
E.S
2 _ E1ov (A2. 1-3)
“1 = T
_hSe (A2. 1-4)
p1 = M g .

2. 1-)E, BT Xk Hric7e s,
jC" + wlzx = ﬁl (A2 1_5>
(A2. 1-5) KoH X, wAicL v 5265,
x = (f—llz (1 = cosw,(t —ty)) (A2. 1-6)

(A2.1-6) %, HUREh AR ZHE < 23, ZORE & JHHIE, T &5,

4 B (PiSp Mi
Rl — = - A2.1-7
Il - w2 ( M 9)535V ( )
21 Ml \Y/?
GhR 2 (A2.1-8)
J—JE‘;@ wq 2m <E1$V)
RV b OERPFEIERIAICIN E 2720 DESOFMEIL, UTFERD,
Sy Mg
— —= 2.1-9
(A2. 1-9) U 2. 1.1 IR LI HIEE AT D LU T 255,
P, <5.745x 10° (Pa) (A2.1-10)

A S DHHETIN5.745 X 10%Pa KV /hSWiGE, AL ME, AR EZ3 5, P =5.0x10°
(Pa) & L7, ANV R ET T 7%, LT TRIND BIRENER 217 9,

f+ek 5-2
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PR (m) (?JP— );ﬁ =312x107* (A2.1-11)
19V
P,S Ml
B ROHSE (m/s) 1P =0.201 (A2.1-12)
( M g) E,S,
=] > 2y . PySp
e RIMEE (m/s%) 9 =1293 (A2. 1-13)

4) FEEHE L P L UGIC & % 3H5EME D bk

2. 13 [~ 2. 110 U ARV OIS (ST | OV (XBOLT) . O 4 (EP)  BVEOF 2 (PS) . AR
VR DIET)(ST) —ONF A (BP) BIfR, 77 7 OZENL (XD) . #HEE (XV) | JNEEEE (XA) 2 2N Ehrd, &6
2. L8 ~%5 2. 1. 10 KIZIE, BFEREORRIEZER TR LT, $2. 1.2 RICT T 7 ORKRENL,
B K K O K IMEFEIZ WL BERRfE & P LU GIC & MR Z i L CORT, HGRE & 3
EOET, HRHBEERERIZONVTL 0. 20N TH D, Zods, IEED X 5 2oy BEO 2T
REVWHEREFZ MG (F A DAT v T) /NS THETENNSL RDBMICH 5,

LLbEmt, R NOEERHEFRENICS 2551280577 ZIREOP LUGIC X BHTo
HUPENERTE D,

1% 5-3
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Hol.1F NTICHNEE 2D 7T 7 ROVRIL b ORI & O B (Case—1)

A B4 il (BL)
WIS 70 — 0.0
YU R E, 21000 (kg/mm®)=2. 06X 10'" (Pa)
RS l 0.19 (m)
. W AE S, 0.2157 (m?)
SEINNY) oy 80 (kg/mm®)=7.85X10° (Pa)
UTS Oy 95 (kg/mm?)=9. 32X 10° (Pa)
2L /N O S A &y 3.81%X107
W ONT A2 &y 0.15
S5 & M 5.638%10° (kg)
% W 0 A Sp 15.69 (n?)
Hool2k HEMELPLUGICX DML D> (Case-1)

H H PHEm A R fE HEmiE & D7
7T T D ERENL 6.24X10* m 6.22X10* m 0.19 %
7T T DR R EE 0.201 m/s 0.206 m/s -2.81 %
7T T Dl KIEE 129. 3 m/s’ 133.9 m/s’ -3.53 %

fi}ék 54
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VRN

A

Pt) ST RAV

H2.1.1 ML FEAT DIRR (Case—1)

6. 0E+00

5. 0E+00

4. OE+00

3. 0E+00

+£77 (MPa)

2. 0E+00

1. 0E+00

0. 0E+00

0 0.05 0.1 0.15 0.2 0.25 0.3
HEfE (sec)

¥2.1.2 SRMEREAT O ) g JE (Case—1)

fi}é%k 5-5
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AV D7) (MPa)

AL DO (meter)

. OE+02

. OE+02

. OE+02

. OE+02

. OE+02

. OE+02

. OE+02

. OE+02

. OE+00
0. 00

. 0E-04

. 0E-04

. 0E-04

. 0E-04

. 0E-04

. 0E-04

. 0E-04

. 0E+00

0. 05 0. 10 0. 15 0. 20 0. 25
FEZ) (sec)

H2.1.3 X BEMEMEHT ORIV R DE ST (ST) (Case-1)

0. 30

.00

0. 05 0. 10 0. 15 0. 20 0. 25
B4 (sec)

H0.1.4 FPEFEAT DR LV R OO (XBOLT) (Case—1)

f-}é% 5-6

0.30
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3. bE-01

3. 0E-01

N
ol
T
e
=

2. 0E-01

1. bE-01

RV FDOT T (%)

< 1. 0E-01

5. 0E-02

0. OE+00

0. 00 0. 05 0.10 0.15 0. 20 0.25

1. 4E-01

1. 2E-01

1. OE-01

8. 0E-02

. 0E-02

4. 0E-02

RV OBIEOF I (%)
(o)

2. 0E-02

0. OE+00

—-2. 0E-02

0.

REl (sec)

2. 1.5 X BEMEMEAT ORIV b OO A (EP) (Case—1)

0.30

00 0. 05 0.10 0. 15 0. 20 0. 25
FFZ) (sec)

H2.1.6 X ST ORIV kOO I (PS) (Case—1)

fi}ék 5-7

0. 30
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A/ kDG T] (MPa)

7T T DOENL (meter)

8. 0E+02

OT A (h)

7. 0E+02

6. OE+02 ””/,;/

5. 0E+02 /’

4. OE+02 ”””,,!

3. 0E+02 /

2. 0E+02
—_— AR

1. OE+02 -
..... Al

0. 0E+00 | | |

0.00  0.05 0.10 0.15  0.20 0.25  0.30  0.35

H2. LT BEMEMNT ORI kDR (SI) — Ot % (EP) 4% (Case—1)

7. 0E-04

6. 0E-04

5. 0E-04

— P HE R
-—= E@E |

4. 0E-04

3. 0E-04

2. 0E-04

1. 0E-04

0. OE+00

-1. OE-04
0. 00

0. 05 0.10 0.15
FFZ| (sec)

0.20

0. 25 0. 30

B 2.1.8 X BEMEFEMTD 7T 7 DN (XD) (Case—1)

1% 5-8
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7T T OIEE (m/s?)

ol

o

|
o2

|
—

I
—

. 5E-01

. 0E-01

. bE-01

. 0E-01

. 0E-02

. 0OE+00

. OE-02

. 0E-01

. 5E-01

. 0E-01

. bE-01

— R
- - - i

0. 00 0. 05 0.10 0.15

. bE+02

. 0E+02

. OE+01

. 0E+00

. OE+01

. 0OE+02

. BE+02

. OE+02

REZl (sec)

0. 20

0. 25 0. 30

#2.1.9 WPEFREAT D~ Z 7 OEE (XV) (Case—1)

— R
- il

.00 0.05 0.10 0.15

REZl (sec)

0. 20

0. 25 0. 30

®2.1.10 VLT D~ 7 DR E (XA) (Case—1)

fi}é% 5-9
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2.2 Case—2 JHYBVEMEAT
1) x5 L3 DTS
Z 2 TlE. Case-1 OFMEARMT & [F UMATIAR (B 2. 1.1 KIS ZHWT, {EHT 2%
KREEDZEIZL AV SBRBERERT 258 OISEIZ OV THRET 5,

2) ZMMEOMER T

77 7 OEEFRERE X ERREE BN LTI I EMORLEERD, ZhEPLUGIZX
% FHEAE & el U T O M VE AR T D, 7277 L, BEERARIT. ARV RSB A BRAA LTSI
HERLTWDIEOLD LELNRWD T, RV NOEERBGE L THE T T 7 N KENICE
% FCORM TGN & A L OB EIT O,

3) HEREOHE

(A2.1-10) N THZBNAP LV b REWENP,N T Z TICAR IS &, AL M, BHEER
T, LIBETIE Wﬁ@ﬁz%%#iﬁw 1, ¥MkaEdk - 2 & LCXBIT 5 (B2, Zfixico
Wi, PRI COME 2 x, . BMEREIR COfEZx, &9 5,),

[ B i d ]
EPEREI ORI, BR O (A2. 1-6) T E[RIKE, WX TH 2515,
X, = ﬁ > (1 = coswy(t — to)) (A2.2-1)
w;?
=77 L
E.S
W% = ;”V (A2. 2-2a)
ﬂ1=Pﬁf—g (A2. 2-2b)
Th 5,
[ YA P fE Ik ]
AL NN ERTAEEDO ST 7 LR NOERNL. KOS HBRATEINAS,
Mi, = P,Sp — Eadv X, — EZSV (x3 —x1) — Mg (A2.2-3)

l
7272 L
X, < Xy X I LB
EROLDE 1 HITINB S DIETNT L D5, 5 2 IRV F OBMERIC X 25077, 5 3
AR S OBWERIBIZ L2000, 4 HITENZERT, BEERBOGE LEW, AL FOHiH
PEETRAC L 2500 EMPHEETRIC L 25010 — >0 OFEEZZB LT iER o220, 2o
N | T R

f+é3 5-10
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Xy + wo%x, = By — (01% — w,2)x4 (A2. 2-4)

5%,
MHASIEL, BIRRAICB N T

xz = x175>’3562 = 5C1 (A2 275>
Thbd, T272 L,
E,S
2 17V (A2. 2-6a)
“1 = T
E,S
2 22V (A2. 2-6b)
“2" =Ty
P,Sp
- - (A2. 2-6¢)
B m
_ovl (A2. 2-6d)
X1 = E, .

Thd, ZIZTOxIIFEREATORNL NOELNTH D,
(A2, 2-0) S0 & 5 7o FEHREL 2 BHEFF U TSI % DR UHTTRER,

56'2 + wzzxz = 0 (A2 277>

DO—fEERD, I (2. 2-) ROFFREEIMA D LICL Y, ZO—RENPELND,
(A2. 2-7) D> — AR

Cy sinwy t + C, cosw, t (A2. 2-8)

THY ., (A2.2-4) XOFMIZ., BIENLOREIC

B2 — ((1)12 - wzz)x1

> (A2. 2-9)
OF)
ThHEZENDLNDLDT, (A2.2-4) RO—fifiE L LT
X, = C; sinw, t + Cy coswy t +y (A2. 2-10)

B13D, 170120, CLECITHEDEHTH Y . yid(A2. 2-9) KUZFE LV,
SRR > D VEMEREIR IR D AR BT DAL & HE OB, b b (A2, 2-5) KBk
SOREHD,

(x2A =) C1 Sinwz to + C2 COSwWy to + Y = X1a (A2 2_11a>
(X'ZA =) C1w2 COS(J)Z tO - Czwz Sinwz to = J.CIA (A2 2711b>
ZZ T,
fiH% 5-11
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Xig = % (1 — cosw; ty) (A2. 2-12a)

klA = %Sinwl to (A2 2712b>
1

to @ BRRUSAICEES D FEA
ThD, FEOEHC, LT, (A2.2-11) EAXnbHRDDHZENTE D,

. X1
C1 = (x14 — v) sinw, ty + - Cosw; to (A2. 2-13a)
2

X14 _
C, = (x14 — ) cosw, ty — ——sinw, b (A2. 2-13b)
2
WI\ZT'Z 7 OEPERIRIC 1T D mAENZRD D, (A2.2-10) A b

X, = [C2 + Clsin(wat +a)t+y

(A2.2-14)
s/g%wf+y
T,
¢4
oS = —— (A2. 2-15a)
VJCi2+C,2
) C,
sinq = ——— (A2. 2-15b)
C,% + C,°
Thbd, LIEN- T, BPERERO B RN () max & LT
_ 2 2
(*2)max = 1’C1 +C +y
(A2. 2-16)

.2
X14

=\/(X1A_V)2+—2 +y
W3

21535,
H2. 11 FRITR LT T 7 RORNL b DT — 2 JOIMNEP, = 7 x 106 (Pa) % (A2. 2-16) 242 AX;
AT 5L

(%) max = 9427 x 10~* (m) (A2.2-17)

o 2

4) HERfEE P LUGIC & 2 EHED ik

F2.2. 1 [~ 2. 2. 8 UZA/L b D) (ST) . TN (XBOLT) . U7 (EP) . BMEOF A (PS) . &R
VR DRI (ST —ONT A (BP) BIfR, 7T 7 OZEAL (XD) | #HEE (XV) | INEREE (XA) & 2 s, &6
2.2.6 X~%52.2.8 KIZIE, HRfEAELQ R L, 72720, BERMEO R RERIT, HEREND
SPEIRRBICE Y | IARENAEFET 2 ETE Lz, 2.2 1 RIZT T VT ORKRKEMIZONT, B

f+é3% 5-12
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e PLUGIC K Z5IAMEA g UORd, B & FHRME, B<—&L T2,
bt AV bOERP#EFHAZBA TS EICB T 577 7IEDO P LUGIZ X 5D
RAMEDPHERR TE D,

Ho.2.1% PBHEL P LUGICLAEEEE Ol (Case—2)

HHH B FHEE B {E & D

7T T D KIENL 9.427X10* m 9.436X10%m -0.09 %

f+é3% 5-13

[175]



AV D7) (MPa)

AL EDOHY (meter)

9. 0E+02

8. OE+02

. OE+02

. OE+02

. OE+02

4. 0E+02

. OE+02

. OE+02

. 0E+02

. OE+00

. 0E-03
. 0E-04
. 0E-04
. 0E-04
. 0E-04
. 0E-04
. 0E-04
. 0E-04
. 0E-04
. 0E-04

. 0E+00

RE4 (sec)

2.2.2 IR PERRAT O R Lk OO (XBOLT) (Case—2)

f+é% 5-14

| J
.00 0. 05 0.10 0.15 0.20 0.25 0. 30
FFZ (sec)
2.2, 1K BEIEMAENT ORIV b D (ST) (Case-2)
.00 0. 05 0. 10 0.15 0.20 0.25 0. 30
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L b DOOT I (%)

RV~ OHHEOT (%)

6. 0E-01

5. 0E-01

4. 0E-01

3. 0E-01

2. 0E-01

1. 0E-01

0. OE+00

0. 00

0. 05

0.10 0.15
FFZ) (sec)

0. 20

0.25

H2.2.3 X FHEEMMENT ORIV N DT I (EP) (Case—2)

1. 4E-01

0.30

1. 2E-01

1. OE-01

8. 0E-02

6. 0E-02

4. 0E-02

2. 0E-02

0. OE+00

—-2. 0E-02
0. 00

0. 05

0.10 0. 15
FFZ) (sec)

0.20

0.25

2.2 4 X SHEAMEREMT ORIV N OEEMEONT IR (PS) (Case—2)

f+é3% 5-15

0. 30
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A/ kDG T] (MPa)

75 T DN (meter)

9. 0E+02

8. 0E+02

7. OE+02

6. 0E+02

5. OE+02

4. 0E+02

/

3. OE+02

/

2. 0E+02

" 4

1. 0E+02

/
/

eeee

BEETES

0. OE+00
0.0

% 2.2.5 X BEIEMEARNT ORIV R DR (SI) — O3 A (EP) Bif% (Case—2)

0.1

0.2

0.3
(ORI

0.6

1. OE-03

8. 0E-04

6. 0E-04

[
— AR R
-—— HEHH

4. 0E-04

2. 0E-04

0. OE+00

—-2. 0E-04

0.05

0. 15
B4 (sec)

0. 20

0. 25

2.2.6 X BEIAMEAENT O 7T 7 DI (XD) (Case—2)

f+é3% 5-16

0. 30
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7 T OME (n/s)
(@]

7T T OINEE (n/s?)

. 0E-01

. 0E-01

. 0E-01

. OE-01

. OE+00

. 0E-01

. 0E-01

. OE-01

. OE-01

0.

. bE+02

. OE+02

. bE+02

. OE+02

. 0E+01
. OE+00
. OE+01
. OE+02
. bE+02
. OE+02

. bE+02

e (sec)

W 2.2.8 X BEYBMEMENT O 7T 7 OIEEE (XA) (Case—2)

f+é3 5-17

[
— R R
-—= HEE |
00 0. 05 0.10 0. 15 0. 20 0. 25 0. 30
REZ) (sec)
H2.2.7 TEAVERRAT O~ 7 DR (XV) (Case-2)
[
— AR
-
.00 0. 05 0. 10 0. 15 0. 20 0. 25 0. 30
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3. 7 MU T AW H B OFRHT O Y M O e
3.1 AR
PLUGTIE, —2D 77 VR Z W< DD X455 m%@ﬁ&Ab@&Lf%Twmﬁé E =AY
B, BRIRIEEE & U CL AERWmEEE 0 x. FREOmE & LT, £/, MmEVE & AR Ok
i, 2 0IEE (mAR) ELTETMET D (B 1L 1B,
%ﬁ@t@&@@~®%ﬁmf5& 7T TR AR D T MY U AL, X —A D FFER
(FEIRRICBIT 2 EHE ORIV F—RAFR) 120D T2, NEDO RS 2 f2> 7 7 7 TRBREIZ I 5
AD(E%F*“W)&mu(77ﬁhﬁ)twrﬁ% @3 I-npATEREIND,

O 77 I7HBEHOWRVUL. EFIRTH D
@ WIRT N v LT, FEERENE « FERSEOWIRE LTS 2 ENRTE S
@ WAL, AL UL I — Rk DA & FF O,

1
Pin - Pout = Ep(Vozut - Vlzl) + pg(Hout - Hin) + Z AFn (A?). 1—1)
n=1,N

(Y
(Y
A

P :JEJ) (Pa)
p  EE (kg/m’)
Voo (m/s)
g EIIEE (n/s?)
H :Eﬁﬁﬂ%@ﬁé(m
AF, : X537 n (23 1) D BB E 2 IIIRIEL (Pa)
in :777%%%®AD(E%5§%W)%%¢%2$
out : 77 7MBEHOHND (777 k) ZRTIRATE
N KO
A BRI oW Z2 5 BT L) AEORESEI MO R E WALEIC E D & Vi, = 08725, AH = Hyyy —
HptB< M3 1-DRIX, LT X 912725,
%pwit+pgAH+-zi AR, (A3. 1-2)

n=1,N

A3.1-2) XOEWFIPLUGDOA N E LTHZLND, AT, EEREDOREE 725, PLUG Tl
EHADAT v FNITBNT (A3 12) e Z LI E D YL A L AT v T IZBITAMEEED, X
3B O BEEHE R ST TARE RAE, 13, FHEEXZ W CEHRET 5,

Py — Poyr =

f+é3% 5-18
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INEIER T SY

AB2

AB1

AB3

A3

[

FRU LEHLAL
2

Al

R1

R3

RB2

KEETSY

7 BEERE (Ax)
IKFE TR (Rx)
ABx: EEIT/LARRIZADOE
RBx: KFE /LR IEHOER

ABO

#3.1.1% PLUGICBIFAMBOET MO (KElEET T 7 K OVNElEE T Z 7 0 [HIFRE)

f+é3% 5-19
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3.2 Case-3 HEEFMOWMEEZIND T b U ¥ LOWEH BT
1) kG & 3 DM AT
TITE #3201 KUTRT & O REEE T M OBRIRTEIE S — 2721 & D TREMRAT D% 2 A8 E
L. Case-1 LA U7 T 7 K ORIV b DBV EIRHT ORFRIZXE LT Case-1 & [ UENEREZ 5 %
7% a DT MU U AOMEEIZOWTRETT 5, BEFRKIX, & 3.2.1 KIIRT X9 ICRLCH
ME L LTET LT 5,

2) fRMT DS MEORERITIE

Case-3 DFFHTARICHIT D MEEE SIX, 2.7156m) TH D & 2 A, Case-l DT T 7 OEILESF
FrOFERENSEONTET T 7 OEMIE, 1m L FTHDHZ LD, MERKOES LiX, RET
HHELTELIZAEN, LR T, 2T, 77 703k LIRRBIZ I T HR BRI 2
T 57 MU LAOWEZFHGREHE Lo g (BEERiE) & P LUGIC X DA% i L TR o
FU M AR T Do

3) FERMIEOREH
% 03.2. 1 MOBEFRKE ZME LA 0BT, BEEKICA LY — UL XN yD
XKEHWNTUTICEEHBEZ BND,

1

Py — Py = EpV2 + pgL + AP (A3.2-1)

ap = 2227 (A3. 2-2)
"Dy 2 '

(Y
(Y

T

Voo HARICRT 2T Y T LADOE (n/s)

p EE (kg/m’)

g o EIIINEE (n/s?)

L :iEES (n)

AP EEEER (Pa)

A EEELRE ()

Dy ARJVFEMMER (m)

[0 4 DR S EAEAED,. LA /v R Re BROCY IR O EEEMEEL, LT o CEE
Ehpt,

KTV EAR
45 4m(Dy? — D;?)/4
_4S _ . A3.2-3
Dn 11, (Do + D;) Po =D ( |
LA JIVREL
Re:;WthpV@%—DO (A3. 2-4)
u u
PEEEAREL

f+é3 5-20
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Re < Regyit_ 1 D E

64 (D, — Di)z

_o* (A3. 2-5a)
Re D,* + D;* — (D, — D;)/[In(D,/Dy)]
Recrir—s < ReDYGE
1
A=0.3051-Re % f(¢) (A3.2-5b)
f(e) = 1.056 4+ 0.021log;(e — 0.0015) (A3. 2-5¢)
D;
€= ], (A3. 2-5d)
Recrit—l < Re< Recrit—tODbﬂE%/a\ :
A m:/”Re:Recn-[_l L AlRe:Recrit_[ L @Fﬁﬁflﬁ{f}ilﬁ?ﬁ
ZZT
S UK (m?)
I, :ENSbLES (m)
D, :WmEER OMI) ()
D; :WREER (WD ()
uo o AEEE (Paxs)
Recrit—1 DO R LA 2 v X (=2000)
Recrit—t D LR O TRV A L 28 (=4000)
S 2 0E LEEEET 5 & (A3, 2-D R, UUTFicEESHRZI LD,
1
1 VDy\ "% L pV?
P — Py = _pVZ + pgL + 0.3051 - (p h) 4 f(€) % _p_ (A3. 2-6a)
2 12 Dh 2
f(g) = 1.056 + 0.02log;(¢ — 0.0015) (A3. 2-6b)
D;
£=D. (A3. 2-6¢)
(A3.2-6) & VICHOWTEET 5 L kXE2ED,
1
1 Dy\"# L 7
~pV? +0.3051 - (p—h) ) L VT — Pyt Py + pgl = 0 (3. 2-7)
2 u 2D,

Case~1 IZBWT T T 7 FHEIAEMA T D ENIEP, = 5.0 x 10° (Pa) THHDO T S EZE R & L,
#03.2.1 RIOR LEREORMIGIRE T U &7 A0 % (A3, 2-7) 2T A L CEH4 2 L
RAEG 5,

388.8 + V2 + 354.656 % Vi — 4.97929 x 106 = 0 (A3.2-8)

TITE (A3, 2-8) A BMERNCAES Z L2k V 2155, UTOREBFWZERT DL, B
BFEFWVYOT oy ME, $3.22KOL 91220, RKNSLFWV) =082 VAELND,

£+ 5-21
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7
F(V) = 388.8 x V2 + 354.656 * V& — 4.97929 x 10° (A3.2-9)

BT N Y T AOFE V =99.6891 (m/s)
B N Y U AOEERE W = pVS = 3.28767 x 10* (kg/s)

Fr. ZOEEOLA VBT, (A3.2-4) Xk
Re = 6.5014 x 10°
THVERTH D Z LR TE 5,
4) HEEE P LUGIC L 5B ED g
3. 2.3 XM 3. 2. 4 XIHEH T N U 7 ADFEE(VS), EHFT R D AOERHKREWDOP L
UGIZE BB EEYFNFIRT, & 3.2.2 RICHRE L P LUGIC L 5EHEEO il 2 74,
HREHIE & HHEMIE, B<—& LT3,

Lkt BESFOFREZTNST bY T LOMHED P LU GIZ L ST O % A RS
TE %,

f+é3 5-22
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H3.2.1%

FEATIC L EL & 72 DFE DMK O R U D A Ot (Case-3)

Givkza F=UUS BhE =X (A
p T YU LN 777.6 kg/m?®
v T U T AERREE AR 7.2 %1077 m?/s
u T U T LK 7.154 x 10™* Paxs
D, TEERERE (SMAD 4.53 m
D; TEEKERS (P 4.47 m
Dy, KBRS 0. 06 m
€ D;/D, 0. 986755 -
L TSR S 2.715 m
S it B T T A 0.424115 m?
P, 77 7 TEICERT 5 EN 5.0 x 10° Pa
Poyt S 0.0 Pa
g B 9.81 m/s2
#3.2.24 PFEEHIEL P LUGIZK HEEAE L Ok (Case—3)
HH PR fE AT PERfE & 02
T R U D AOfiHE 99. 6891 m/s 99. 6900 m/s le=3 %
T R U AOE B E 3. 28767 X 10* kg/s 3. 28800 X 10* kg/s le=2 %

f+é3 5-23
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/ 5.03

(a) K FWri

&) \a
! 1 )
E R 2.485 0.03
|
(b) TEE KT

#53.2.1 HEE ST M OFERE 2T D T b U w7 L O HEBEOREHT DA% (Case-3)

f+é% 5-24
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3.0E+06

2.0E+06

1.0E+06

0.0E+00

-1.0E+06

(V)

-2.0E+06

-3.0E+06

-4.0E+06

-5.0E+06

-6.0E+06

40 60 80

V [m/s]

1.0E+01 -

8.0E+00

6.0E+00

4.0E+00

2.0E+00

F(V)

0.0E+00
-2.0E+00
-4.0E+00
-6.0E+00
-8.0E+00

-1.0E+01
99.689 99.6891 99.6892

99.6893
V [m/s]

% 3.2.2 B F(V) D72 b (Case-3)

£}k 5-25

—F(V)

100

. 120

——F(V)

99.6894
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(kg/s]

i

3

i

\

FhrUTL

1.2E+02

1.0E+02

8.0E+01

6.0E+01

4.0E+01

2.0E+01

0.0E+00
0.00

3.5E+04

3.0E+04

2.5E+04

2.0E+04

1.5E+04

1.0E+04

5.0E+03

0.05

#3.2.3

0.10 0.15 0.20
5 [s]

T R U o AOfEE (VS) (Case—3)

0.25

0.30

0.0E+00
0.00

0.05

#3.2.4%

0.10 0.15 0.20
FFME [s]

WU v AOEERE (W) (Case-3)

f}é% 5-26

0.25

0.30
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3.3 Case~4 KEHMOWEETIND T U w7 LAOWEHEOfFENT

1) x5 L3 DTS

T IZTIEL 30301 BINTRT KO KR & b O TRENIENT DR 2 A8E L, Case-1 &R LT
Z 7 ORIV N OB ISE RN DR RICXT LT Case-1 LRl UJENEREE G- 2 725507 ~ U 0 A
DM HBIZHOWTHRETT 5, KEFREKIZ, 55 3.3. 1 ISR T X 9 ICERRK & LTEF T 5,
MO ZI2iE, KK OVNOYEREE 5 2 5, FHEOEIZOW T, a2 X
IRKMOEELZ 525, KEREOBEBRROAZHERT 5720, HE L, (A3.1-2) XOAHZE
7 & LT 21T 9

2) fENT DU PEOMERR T
#0331 KURTMTARRICER W T 7 7 NS 5 & i E S BNBIcEbd 25, 22T
I, TR E SRR E R DRI AEH T M U AOEOHREE P LUGIZ X 55 HE
& el U TR O 2 U4 A iR T D

3) FERIEOREH
% 3.3, 1 MOAKEWEZHBE LizGa ORI, (A3.1-2) XDAH = 0L U TEEHRELIC
Hp— e TA XNy NOXREHANWCTLFICEEHBZOND,

1 2
Pin = Pour =5 pV? + AP (A3. 3-1a)
ap = 2 2P (A3. 3-1b)
~ "D, 2 ’

D% (kg/m?)
K E S (n)
AP FEEEIRL (Pa)
A EEESREC ()
Dp : KJVEAMERE (m)
KIVEMERD,. LA J )V AEE Re ROV GLTIE DEEAREIT, L TOXTHEIND P,
K ITEARERE

<

Voo HEEICE T AEET R v AORE (n/s)
p

L

48 4ah 2ah

D, =—= = . 3-
TN, 2a+2h a+h (3.3-2)
VA VA
pV Dy, 2pVah
Re = = (A3.3-3)
p o u(a+h)
JEE AR
Re < Regyir_ D E
ik 5-27
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64

A=—-k (A3. 3-4a)
Re

3/2 192¢ T 1 3m\)1 !

1- {t h(Z) +—¢ h(-—)}] (A3. 3-4b)
T +e)2 [ N (25) 35 M2
e=— (A3. 3—4c)
Re rit—t < ReDIGH -
1

1=03164-Re’7 (A3. 3-4d)

Recrit—1 < Re < Regrip 1 D5 -
A 1 remregs, & Mrezreyy_, & P CEBRNHR

(
(Y
@ A

;R EWTIEAE  (m?)
I, :HEhSbEX ()

a :AKERKENE (a=nD,. DI RKMHOEL) (m)
b D AR R S ()

Lo KRS (L =222 DI/ NMOEE) ()
p T MU ULEE (kg/m’)

po T MU T LREE (Paks)

V. MU DA (n/s)

Recrir—i @D ER VA v 2% (=2000)
Recrit—¢ :ﬁﬁ@@T@V4/wxﬁ(4mw

X T T OMWSEICLENT D,

ﬁﬁ%%m%ﬁéﬁ%ﬁ%®@%%@%ﬁiéﬁm\w<o#ﬁﬁ¢éﬁ\::Tﬁ\%?%m
EIC T HRA3.3-4d ) ZHWHZ L L L, ZiUE, DA VA EEX TSI, M

A@ﬁﬁ%ﬁﬁ%@(i@@%ﬁ)M%ﬁ#%%anéﬁﬁﬁﬁiw%mé<ﬁé e, HE

(kT2 BRI W2 T MRSFII T 2 LIl L7 2 LI K 2,

FLiAE L CEHT S &, A3 3-1) AT, UTFIcEE#HI O D,

1
-z 2
vaab) v LVt (A3. 3-5)
u(a+b) Dh 2

ZZThbld, 777 OLEICI VBT HIERTH D,
(A3.3-5) XZ VICHOWTEH+5 L kX A2HF 5,

1
Pin = Poue =5 pV* + 03164 (

1 2pab \ % pL _
EpV2 +0.3164 - (,u(a n b)) 2D, V — Py + Py =0 (A3. 3-6)

Case-1 IZBIT D77 7OEBPSEIT, H 2.1.8 D LBV THY | RKENMIT. by =
6.24%x107* (m) THH, ZOL X777 FEIIEHT HETIE, Py =5.0x 108 (Pa) THHD T,
IEZEa L L, F 3.3. 1 RN LEREOKMIR LT U 7 LAOYHAEZ (A3. 3-6) 22t

f+é3 5-28
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ALTEHT L L, 7T 7 ORKEMIZEIT DT MU T LAOFE VICET 2Rz 55,

7
388.8+ V2 + 771531 % V% —5.0 x 105 = 0 (A3.3-7)

22T 3D REMEINAEL ZEICE D VESE D, UTORMFWV)ZERT 5 & BFV)
DO7vy ME, B33 2KOLIIZRY, FXNBLFV)= 0L 7220 VEELND,

7
F(V) =3888xV?2+ 771531 % V% — 5.0 x 10° (A3.3-8)
WEH T R Y T A DR 1V =37.7937 (n/s)
W N T AO-E R E : W = pSV = 3.41061 x 102 (kg/s)

F7-. ZORO LA 2 VREE, (A3.3-3) KLY
Re = 5.12663 x 10* (A3. 3-9)
THOVIEFRTHDHZ E PR TX S,
4) BREE P LUGIC L % 3EEO g
% 3.3. 3 XML 3.3, 4 XNIHEH T R U 7 LD (VS), HEHT Y v AOEEREW OP L
UGIZX2EEMEZNERT, 6 3.3.2 BICHEHRME P LUGIZ L 23RO 27~
PR & FHEMIZ., K< —&LTW5b,

VLB AKFEFMOFEEZRNL T MU 7 LAOEHED P L UGIT & 8T O 2% 4 V)5 e
TE D,

f+é3 5-29
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9 3.3. 1% MATICKE L e DRI ORI L T~ U T LAOWifE (Case-4)

Givkza F=UUS BhE =X (A
p T YU LN 777.6 kg/m’
v T U T AERREE AR 7.2 %1077 m?/s
u T U T LK 7.154 x 10™* Paxs
a TR O (=K JE) 18. 5982 m
Bomax TR 7 & D KB 6.24x107* m
Dy, KBRS 1.248 x 1073 m
L MRS 0. 475 m
S it B T T A 1.1605 x 1073 m?
P, 77 7 TEICERT 5 EN 5.0 x 10° Pa
Poyt S 0.0 Pa
g B 9.81 m/s2
#3.3.2% PEGRIEL P LUGIZK HEHAE L Ol (Case—4)
HH i fIEL FIHAAE PAmfE & D7E
W R U T A OfiH 37.7937 m/s 37.7900 m/s -le=2 %
B Y T ADOE B E 3.41061X10% kg/s 3. 41000 X 10% kg/s -1.8¢-2 %

f+é3 5-30
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(a) AKEFEE DT AL

R 2.96 ’ Na
I R 2.485 EhE A
I
(b) FEEHriE

7#53.3.1 KETT R OFERE 2 FALD T b U ¥ L O HEBEOREHT DA% (Case—4)

f+é% 5-31
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F(V)

F(V)

4.0E+06

3.0E+06

2.0E+06

1.0E+06

0.0E+00

-1.0E+06

-2.0E+06

-3.0E+06

-4.0E+06

-5.0E+06

-6.0E+06

1.0E+01

8.0E+00

6.0E+00

4.0E+00

2.0E+00

0.0E+00

-2.0E+00

-4.0E+00

-6.0E+00

-8.0E+00

-1.0E+01
37.7934

’ V [m/s]

37.7935 37.7936 37.7937 37.7938 37.7939
V [m/s]

% 3.3.2 B F(V) D72 b (Case—4)

fi}ék 5-32

37.794

—F(V)

——F(V)
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3

i

\

e [ke/s]

Vi

FhrUTL

4.0E+01 -~

3.5E+01 -

3.0E+01 -

2.5E+01 -

2.0E+01 -

1.5E+01 -

1.0E+01 -

5.0E+00 -

0.0E+00
0.00

4.0E+02

3.5E+02 -

3.0E+02 -

2.5E+02 -

2.0E+02 -

1.5E+02 -

1.0E+02 -

5.0E+01 -

0.05 0.10 0.15 0.20 0.25
5 [s]

$3.3.3% "EHT RY T ADFHE (VS) (Case—4)

0.30

0.0E+00

0.00

0.05 0.10 0.15 0.20 0.25
FFME [s]

55 3.3.4 WY v AOEERE (W) (Case—4)

fi}ék 5-33

0.30
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3.4 Case-5 AR KON EEZFEND T MU 7 LOMH EOMT
1) kPG &3 DTSR
TIZTIE S A L NN & D A FEELG M O BRI & AT 18 DO &t A R T
TEENENT DIRRZFRE L, Case-1 LR U7 T 7 KOHR IV ~ OB ZMENT ORRIZHT LT
Case-1 LRIUENEREZ G2 T5A60FT N U AOEMEIZOWTHREFT 5, ADEEOH
DEHOIKRBRDO L ZHERT D720, BEE, BEBLOKEEROESZE0 L35,

2) fEMT DS DR T E
%3 4.1 BUIRTITARICIB W T T 7 8E# T 5 & e S8 BiIcE k2, 22
TR S RKE R DRI A2EET MY U AOMEOHREELZ P LUGIZXK 55
ﬁﬁt%&bf%ﬁ@#éé%ﬁ%#éo

3) HEREORE ML
3.4 1 MOWKZATE L2 0=k, (A3.1-2) XoAH = 0& U CTEEEHR LI
A= TA XNy OXNEANTLLFICEEHB NS,

1 2
Pin — Pout =EPV + AP (A3. 4-1)

VZ
AP = Z (pT (A3. 4-2)
T
v i (n/s)
p  EE (kg/m’)
AP FEEEHER (Pa)
¢ HERERE )

(A3. 4-2) KU BT 2 A 0 FOVRIEDFHFIZ Y 72> Tid, Rl OGBS, Ao
PR OFHHEIZ Y 72 o TEL R Y B OWRBBIEEN ZNENHW LN D, BEREE 5 2 2
WS OHET D2, PLUG TR, FEROBEREEEZ AN TE RS, ik, HAMIZET
LIEDHEKE, bl LTHAMREEe 2 525,

B34 LIRS ERAEE L, ADE LU 0 EIZHEFIEAE L, O ToEsn
rnETHE, A3 4-DRUT, LIFICEEHBI LD,

1
Pin = Poue = 5 PViue + APy + AP, (A3. 4-3a)
oV,
AP =0~ (A3. 4-3b)
AP, = (, le (A3. 4-3c)
ZZT
Voue @ HEEBIZEBIT 2T b Y 7 AOFEE (n/s)
f+ék 5-34
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AP, : ADFSOEF K (Pa)

AP, LA B OIS (Pa)

4 D ANAE LS 0 BT DT Y 7 ADWE ! (n/s)
& L ADEBOIEFIRE ()

% L REOEHRE ()

T, RiE. #BE Lo zd, KEREIT-ETHDH, LR -T

Q = Vour * Sout = V1 * 51

Sout =MDz * b

_ m(D,* = D,?%)

1= 4

ZZ7T

Q AR ()
Sout D H A ES O TR (n®)
S s NAEROFE WS (n®)
Dy A OES (n)
b D RO E =X (m)
D, c AHEROESL OMAD ()
D,  ANAEOEL (FAD  (m)

X 7T T OEPNEIZ LD BT 5,

(A3. 4-4) XAV TP LTI 2 L IR A5 D,
4bD,

= ——7%
1 2 2 out
D" =Dy

(A3. 4-5) 3% (A3 4-3) FUTIRA L Vi \CBI L TR 5 L UK E 1T 5,

4bD; \*\p ,
1+ + G =——=3) |5Vour = Pin + Pour =0

D22 _ D12 2
(A3. 4-6) L, Vo lTOWTO IR FBERTH D720, e &
Vout =+ Z(Pi - Pou;ZD -
1+ (¢ + ——¥L->
P( (61 +42) <D22 — Dlz)

Voutl&y Piy — Poye DFF 5 L RI—TH D728,

(A3. 4-4a)

(A3. 4-4b)

(A3. 4-4c)

(A3. 4-5)

(A3. 4-6)

(A3. 4-T7)

D Z 2 THRELTWAAE 3. 4. 1 IO TIE A B ERO ST R & #h2s 0 550 5 B W f 1345 L

b7, mpREEWErEic BT 2 EIXFE C & 725,
ik 5-35
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Z(Pi - Pout)

2 (A3. 4-8)
P(l + ({1 +32) (%) )

Vout =

Case-1 [ZBI D77 7 OHBISEIT, 8 2.1.8 MOLBY THY | B RENIE, bpax =
6.24x107*(mm) TH D, ZD L X777 7 NHEIZIEHT AE/1IE, Py, =5.0 X 10% (Pa) THDH T
D AMNEE T L LTAS. 4-8) RUTH 3. 4. | BIRTTHBEO KM L NT Y 7 LOWHEE
AT DL, 7T T ORRENIZEIT HEHT b U T L OFHY o OVE BB W g, D35 S
s,

v 2% 5.0 X 106
out = 2 _
4%6.24 x 1074 * 5.92 (A3. 4-9)
7716*(1-+(a1-+04)( e ) )
Wout = PVourSout (A3. 4-10)
i R U T AOfEE : Vour = 113.394 (m/s)
T N Y U AOE & E : Wy = 1023.30 (kg/s)

4) HEREE P LUGIC & 2 EHED ik

503,42 XM OE 3. 4.3 KIZHEH T R U 7 AOFGHE (VS) . K OVE &t & W) OFRFZIEZ Z
ZIRT, 85 3.4. 2 RICHGHME P LUGIC X DRIREMO L2 /~9, BRARE & GHRMIL. X
<—FHLTW5D,

PLED D ADEE MR 02 s MY U AOHEMED P L UGIZ X 2T o241k
DERTE D,

% 5-36
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3.4 1K RITICHE L 72 DR ORMTAR K T b U T LW (Case—5)

k=2 Bk ol X (A
p Yl WA/EN:. i 5 777.6 kg/m*
v T U T NEREE R 7.2x1077 m?/s
7 TR U T LK 7.154 x 10™* | Paxs
¢ UNEESPS 0.1 -
{; i PARIEiEPS AR 0.1 -
Pmax AT i & D Fg KA 6.24 x 10~* m
D, P A R E AR (PR 4. 47 m
D, DB N A ERELRE (SMAD 4.53 m
D, i HH P AR 5.92 m
Sout Dt % HE 1135 i 1.1605 x 1073 m?
P, 77 7T EICAERT DT 5.0 x 10°® Pa
Pout ShE 0.0 Pa
g HHE 9.81 m/s2

H3.4.2F% HEEE PLUGIC X 2EHEE & Ok (Case-5)

THH PRERAE R HEGRE & D7
MEH T B Y T A DR 113. 394 m/s 113. 400 m/s 5.3e-3 %
T R U Y AR 1203. 09 keg/s 1203. 00 kg/s ~7.5¢-3 %

fitd% 5-37
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€

! A
; R 296 //'"
i Na
I PP, '/"\|’
Voasym S D mm
J £=0.1 EEEL=00
! R 2.235 003
| N__8
Ll (\~ ,:l
TN AD
£=0.1

#5341 AN O 0 2N D T R Y 7 Lo HE O DA% (Case-5)

T [m/s]

=)

=Yanbli

FThUTLE

1.2E+02

1.0E+02

8.0E+01

6.0E+01

4.0E+01

2.0E+01

0.0E+00
0.00

0.05

% 3.4.2 ¥

0.10 0.15 0.20
A [s]

W U o AOfHE (VS) (Case—b)

% 5-38

0.25

0.30
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= [ke/s]

il

=]

]

N\

FhUT L

1.2E+03

1.0E+03

8.0E+02

6.0E+02

4.0E+02

2.0E+02

0.0E+00

0.30

0.00 0.05 0.10 0.15 0.20 0.25
A5 [s]
%3.4.3 M Y v A0 EiE (W) (Case—b)

f+é% 5-39
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4. 7T T OWE SR O Z G M O
4.1 Case=6 HVMIMNE U727 T 7 OME ST
1) x5+ DTS
T2 A LT HICART LD ICHEERE In/s D 3O 7T 773 10em [HE CHEE ) ZEH D
— AR A U CHIBEIC 22 DB OISOV TG 5, 5 4. 1. 1 RITHEITICHE & 72
77 7 OB, FIEINZIIT DHIEED D O EER OWHE 2 RT, 77 JHOBEEEICKL DY
AT H720, 737203, T/ 1O5EOERE, 777 31%, F8HFOHEREET S,
R¥B, 7T TRERET HEOREAEIT. WTHhOT T ZOMBEDEDEETH—HIZ0.9
15,
5411 URTIRIE (IV) 1, 2L EEZERA U WIKIREZET 5, 372b b, IRRE
(INVIZBIT 2877 7 OREDORFRIZ, LT ERD,

A v s

A <V, <V (A4.1-1)

2) fEAT DM ORIk
757D 1 IRTEDOE RO A X BB L CTEEEZEO T T 7 OHELERD, ZhaP
LUGIZ L % EHEME & il U THNT O 224 M 2 WeiR 4 5,

3) HEREORMH
L RICOEZEDOR LY . W a KO b WNEZE LT L X OFEEZOREEIT., LTOXRTEESN

50
, emp(Vy — Vo) + mgV, + mpl (Ad. 1-2)
a - mg +my ’
v, = emg(V, — Vp) + mgV, + mpV, (Ad. 1-3)
mg + my
ZZT
/A IR a D54 DOFRE (n/s)
v, IR b D545 D (m/s)
7, : MR a OEZERTOBE (m/s)
v, : IR b OEZERTOZE (m/s)
mg : WK a OD'E & (kg)
my : Wikb O'EE (kg)
e: WA D SRS
Thon, o, MEEICI T HEEOAIL,
va/ — (A4. 1-4)
Th s,
{14k 5-40
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WRRE (1D IZRBIT DK 7T 7 O E
AL I HOWREADIZBWTIX, 777 3 2SHIEE & EEd 5,

V, =—eVy=—09x(~1) =09 (4. 1-5)

LR o THREEADICBIT 2K 7 7OMEIILLTO LB 72 b,

A 777 1 O#HE =-1(/s)
A 7772 OHE =-1(/s)
\VAN 7Z 7 3OHEE =0.9(m/s)

WRAE (1D ICBITDAET T 7 DOWE
a1 I HOREAIDIZBWTIX, 777208777 3 LEET 5,

— €m3(V3/ _V3/ )+m2V2/ +TH3V3/

V / /
z m, + mj
0.9%8m(0.9— (1)) +5m * (—1) +8m * 0.9 (A4.1-6)
- 5m 4+ 8m
=1.22154
V J zemz(VZ/ _V3/ )+m2V2/ +m3V3/
3 m, +m;
0.9%5m(—1—0.9) +5m = (—1) + 8m * 0.9 (A4.1-7)
B 5m+ 8m
= —0.488462
L7zid> T, REEAIDIZBIT 2877 7OREIZ, UTDOEBY &5,
v,": T 7108EE =-1/s)
V,  :  FI720HE =1.22154(n/s)
Vi I 3OHE = —0.488462(n/s)

WRE (I IZBIT 2K 7T 7 O
FALIKOREAVNICBWCX, 777 108 TT7 728, £, 777 3BMIEEL ZnE
NIEZ2ET 5,

Cemp(V," T = ) Amy T e mp,

my; +m,

/77
Vi

_ 0.9%5m(1.22154 — (—1)) + m(—1) + 5m » 1.22154 (A4.1-8)
B m+5m

= 2.51744

_eml(Vl/ ’ _Vz/ ’ )‘l‘lel/ ’ +m2V2/ ’
my; +m,

_0.9*m((—1) — 1.22154) + m(—1) + 5m * 1.22154 (A4.1-9)
B m+5m

= 0.518052

£tk 5-41
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777

_ s’ _
A = —el; 0.9 * (—0.488462) (A4. 1-10)

=0.439616
L7z T, WREAVIZBIT A& 77 7OEEIX, LTOLB L5,

v 757 1 OWE = 2.51744(n/s)
v, 7Z 72 OME  =0.518052(m/s)
v 757 3 OHE  =0.439616 (n/s)
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