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3.1 EHRESMEAEORER (1~32) ,
BRMEC LI, BHAROBR T AHEELHRTH L L, BB ARERRURERTEBRANRN
R#5bTEEHRET b
3.1.1 EHAEEMERE (1~23)

e BEMELREASTHINDE LT, THAH, MEFSRUMESA : Yo £ (1~3) KEAT %,

e (4~23) WdEEEHEME, B, REFRAUCERSKE T 252 23 BAEZEAT %,

s R L SR Y BUFT HHRE, TALRORRES : Hy,, FHEAY : Ta RUEE : 2 288AT 5, BHRO
BEE, BRThAEBRUERABE L, STRIDOBEE Tz AL, R (427)2BN5, 4, 1idH422
TEHEINDHEET 5,

o Mt RGE ¢ Uqw RURM ¢ rT %2R (3.11), (3.1.2) THEL, M3 110k 92MEL/ERL, ELOELE

s CEHRHE D248 & HEEE T 5o

Urw = \/UI?ZW + Ué ~2Upw - Ug - COS(‘)’R) (m/sec) (]]) (3]])

Uﬂwsm(“’"“”‘”“““”“} (deg) (12) (3.1.2)

=tan™! {
” Unw cos(o + 7r) — Ug cos(o)

Upw :tHEE (m/sec) (8)
Us :Xihgd (m/sec) (5)
Yo : B (deg.)  (3)
Tr MA@ (deg) (9)

40 I T T T T T T T T

0----. o JIETEEE o, -
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o) | ! 1 1 1 L 1 ! L
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311 #MEEXEEAB

cHFEAFE D 2T 72 £ MNEB/h 2 o3RO BEE, X(3.1.3) THET 5,

2
ﬁ:o.s(z’;‘f") (rad.2/sec?) (22) (3.1.3)

Ya RERBILAIRE (rad) (20)
Ty :RMEBIAN (sec) (21)
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3.1.2 EHIREDS o~ IERAR (24~27)
s SRR OHIBES - Py RUEER : Novb, PAr2RE: KqeexX(3.1.4), (3.15) THEL, chieicd
57 a_SUEBATOMERH : JRUFERE : r2M3 L2KFT IR, 7 uxs4EEMEr TR E D,
(26), (27) KENFREAT 5o

Pp=Pg xnr (ps) (24) (3.1.4)
Pp
Ko = 24668 W X NRr (25) (3.1.5)
Py :H@EN (ps) Q)
nr {REYER

N :7exs5@&HK (rpm) (6)
nR :TeRSHPRIL

7" 0A° 5454

KO --------

Koy

ity ot 2 ¥
B3 1.2 7o~IF4EHELERA

313 EHREOMEKS(28~34)
o EtHIBEDRY » TH : SR %X (3.1.6) TEIET %,

D-J
Sp=1~ 5 (28) (3.1.6)
P :Fors5t,F (m)
J HIERH (24)

oK (3.L7)ILD, SHME: Vo 2t BLWTHKE: (1-0) 288N OWTEEL, TOFHHE: (1-0),

% (30) KEEAT %,
N-D

= 29) (3.1.7
30867 Vg (29) (3.17)

1—-—w

Ve o ndsth fa (k1)  (4)
N :Foxs@E&EHK (rpm) (6)



* XPKAEDMME : UK (3.1.8) TR,
FEHEE TR, Th e EHMMOFRECLREZNABREE L TANS,

N.D

= oA —w). x J (m/sec) (31) (3.1.8)

U
(A~ w)n : PIGEEMRE (30)

e 23 : Ry 23X (3.1.9) TR 5,

_p- D2 U (1-w)i(1-2).-7
- 1000

Ry () (32) (3.1.9)

U sdkigaE (m/sec) (31)
1—-t :fEhRDR
T THELER (27)

3.2 HMLICLDENEMOMEE (35~51)
R, BB, #hh, SfekUCOEESHCER T 2EFMNEOBELROFETT 9, chbic &k AEHMEME Ot
R, 4R T,
3.21 HEHMEMIC X AHERBOZEL (35~41)
* (35~39) T4 WRTHECH T, ThTh OEFIEMBELEET 2,
o ZIEHIEIE - aRER (3.21) TRB 2,

AR = Rsx + Raw + Rss + Ry, + Rgp (t) (40) (3.2.1)

Rix  BEER (1) (35)
RAW . ?&?ﬁ‘t & ?ai&ﬁ (t) (36)
Rss + MBI & 23R4 () (7
Ry, :EIFAEH L ZIKR (1) (38)
Rgp :HBINIc X 2iEH (1) (39)

o WHIFAIMIHIGT AHERBOZEE : ar X (3.22) TR 3,

Ar=—"—xr (41) (3.2.2)

3.22 FarHROMER(42~45)
¢ EHIMEBIE L AR ORTEMRE : 71 2R (3.23) TR0 20

n=r1-Ar ’ (42) (3.2.3)

o 7 KNG T BRTERE T WAV M v 2R Kqi %, B3 1L2KFRT LK, 7 o545 bTr L b,
(43) RV (44) KFEEAT 5,

* W ICHIET 27 v ~FEEGH : Ny X (3.24) TR, @321 CARTLICKu~N, BeERL, FH%
%5(<,




Ny=Nx 57— (rpm) (45) (3.2.4)
1

3 ZRES 73 O : BHifllBy
l
® : HEHU0 I IR
1

\@O ©.: Tikeh

Ko

Kaz
Koo
Kot
Ko
Ko’

Ny N2 N BI#: 3%

321 FrsihssdEK

3.2.3 EHBEIMBIERD 7 v~ F fEgha (46~49)
* 503 2. 1 DFIFEH L, Ny RUNKHIGET 5 b v 74788t Ky REKQ##EA L b, (46) RU (47) IKFEAT 2o
o ETRIRSEB R Z RO L 9, 3. 1200 KoWSHIGT A81£%S 1 J RUBMERE : r'e2FHr Ly, WK
U (49) KEAT 5,
3.2.4 EHEMEIER O HME (50~51)
o EFMMEBIET 5T LIC L AAHBEOLEIE : aVsER (3.25)8) RURK (3.26)29 T 5,

ave = 22 o (_11_((213)_ - Ta) (kt) (50) (3.2.5)
_ Jy —Jg
= 30867 (Kon - Koz)

(kt/m[rpm) (3.2.6)

Koy : Kooitflifio B KE

Kqr : Koo it filfE o B/ME
Tn ¢ Kouic iS5 MR K
Jo t Koricstind 2 Ri#EH M

o SEFHIIME IEH OX M : VE 2R (3.27 ) TR®D 5,

Ve =Vs+ AVs (kt) (51) (3.2.7)

3.3 WADEE (52~58)
EFEIDGE NRIE T ORI : VE A S, BIREBEIERL, WRRE : Vi R 5,
3.31 HEAREBOTER (52~56)
o (52), (53) CIEAEPMBERIR U —BERE PRI ZEEAL, (54) (cid (51) 2 HEBOIE:Y 2 3% LiE T
o SRS OTTBIATE © VG % B OEIGH : Ny C 27358 OXIHANE : VEA 2R (3.3.1) TR B,
Vs = Vea x A]G—W _ (kt) (55) (3.3.1)
Via MBSO XgRE (k) (51)

Nw JE#IssoEEH  (rpm)  (6)
Ny ¥@isroEER  (rpm)  (6)



o —BEDPRNEEY) T TOFLE ¢ Vr 258 (3.3.2) TR, 53.3.10 & 5 2 BRHEE 15T %o

ro_yr
vT=L’cw2A : (k) (56) (3.3.2)

Viw :IERIBR OXiMhaE (k) (51)

332 ERBESROR KRR (57~58)
e[3.3. 10 LBMES L OPMIEER : To KT AER: Ve 2FA & b, (BT KFEAL, ERBIER OIKARE :

Vo R (3.3.3) TR®D 5o Vi =Vi+ Ve , (kt) (58) (3.3.3)
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3.4 FAHMHEORE (59~69)
EFHEMNAZ WRET OB ERE : 7/ CAESOREENOBBEMASLT EICL b, KAME: Vo & b 12 R
BEBET Bo ThiC: VA, B, BRRURIEZENZWFEKPOHELRD S,
341 FroHBROER (59~63)
o SREAE % 4 D REESLICH G T HFERBOES : ara e (3.4.1) THET 2,

‘Ar-C
ATA=2p_D”;‘(l -Tt)(lx-ow)z,, (59) (3.4.1)
p HIKOHBREE (kg - sec?/m*)
pa ESOHEBEE (kg - sec?/m*)
Ar : KT & IF T AR 1% B TR (m?)
Cxo :IEHBFEERGEEK
D :Juxs5% (m)
(1-1) :#EHBOR
(1-w), :PHERE (30)

o FKBDMERE : 7, 2K (3.4.2) TRD, 7, CHETAHREER : T, RU b v 2 RE: Ko %, BV
BEOBEEFLIOK, M3 1L.206HA2EY, (61) RUF(62) KEEAT 4.
ra =1+ Aty - ' (60) (3.4.2)
o L, lenin T AEES - N 2R (3.43) TR, W3 210k 5% b7 lBeERL, FHEE RO 5,

N, =N x L (rpm) (63) (3.4.3)
Ja




3.4.2 FrketEEE(64~69)
*$3.2. 1 2 LEHARFEIEREL ¢ NICH ST 5 b A2 fREL: Ko A & b (63) KEEAL, N (3.44) kb, AE
50 REES YT 5 EIBIER | AV 2RD 5,

a-D-N(Kqo— Kb)

AV6 =
s (1 - w)m

(kt) (65) (3.4.4)

o BEHAETRIRF LEILN T, FARTEMET HHE OME Vso RUEBEESN : Ppo &, TNEZNKX (3.45) RV
(3.4.6) TEHET 5,

Vso = Vig + AVL (kt) (66) (3.4.5)
Ppo = %Q—o (ps) (68) (3.4.6)
Q

@ arvEERBCIIEREMOMEE
R, BR, #iih, YERUCARESCERT 2EE82BET2H58E, UTCRTHETEIEMEZEHET 2,

41 R
BEHES ¢ Rax @3N (4.1.1) THET 5,

_ 3pa-Cx(yr) - Ar - Uiy
Rux =

14 .
1060 (1) (35) (41.3)
Pe EROEBRETE (kg - sec?/m*)
C(vr) : REIRINEHK
TR HEXRE (deg)  (9)
Ar KT L IE M AR R (m?)
Upw : #E3 BE (m/sec) (8)
1-4
@ " \\
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<o { Cargo 4500 DV o Q 1.68
1-0 & HNY < ? Cargo 10000 OV Q Jol 8.0)
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. \ /0* d }an:er' o Q 1.2
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3, BREEBRGHENER (41.2) OB TRRETHC LI TE S,
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4.2.1 HEHHEMOEHEFIR
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ARE LT TH %0
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(B k) MAKSC S AEREMCSEMOHE

(L) RBEOTHAKA~2 b rIcx T 2 EHIMMEEEL ORAEE

| Bl ERE MO EEE oA |

BIEORZEES, FHRRY
AFBOESEDOAS

| BB T AEAMM (R gw 1 ) OFHH |

SRy DEFE R, FHBPEV
AFAEDOEHEOATS

| 50 b e 3 B EHI (R gwo) DR |

| #E58M (Raw=Rawi+ R awa) O35 |

K421 BRCLAEHBEMOHE Y o —

4.2.2 EHEENCESEROFERE
(1) AR % S A KBRS Bk
EHEMGEER G, LROR 12)

=L [T [T [ )RR (1o + [s(mIP) am (42.)

VE?(m) - m?

ml}:—%}@+271¢1+4ﬂ

ma

s }:ﬁ(l—zr;m)

my 2
_(m+ Kor)?
- Ko
UVw,
g

K(m)

T =




ThbY, r>1/4Tlidmy=my & L TRABHRERTLEEL S, T X,

p :URERER (kg - sec?/m*)
g :ENMEE (m/sec?)
U s (m/sec)
X EAHS (red)
w o ASHEHREEY (rad/sec)
we :HESVWEMERE (rad/sec)
K ¥ (=w’/g) (1/m)
Ko ¥ (=g/U? (1/m)

Cim) Mo HLaF vBK
S(m) :MoLEERAHE I F Y BEY

Thb, LT, 3F VBRANEB Y OFBE2RTBREAMMCI->TROLADIDTHY, ROLHKEE

AN, )
cwn:ﬁqumm

S(m) = /L D(z)e™dz
Q(x), D(X)Vr@H EOBESH/THTHY, ThEhAREML, 2EREHLDOBIERDL TN,
Q(x), D(x) 2MABECHREEIRICEELTEHETAICE, =Yy 7H< Unified Theory 161720 2 ic & 5,
(2) BEERIKET 2EHEMOMEETEE

2 H—0DL5 CRMEDBELABETE, GEEOBEMNETBTRH I, ThABENRRDAFTE P TOEL
PMOEBEABS : A & % Do _ ‘

Z Yy 7E, Unified Theory & 3 WMBESHMRNC LZ2RELTEY, BLABRED LORFEOEELIE
LSERTHTLENTEZNDT, TORELRIETHLEND B, T ODICER()TEHEL ZEHEIMICKD(),
bNFh e ORTEHELLETMETRER Y,

(o) S - Wi 19

(4.2.2)

Ar = %pg(ia;(l + a3) [/ sin?(x — ) sin 8d¢ + / sin®(x + 6) sin 0d¢ (4.2.3)
1 i

(b) Faltinsen Oz,

Ar = %pg(f,cq [/[sinz(x ~8) - -ng—v{cosx — cos 8 cos(x — 6)})sin 6d¢
I

+/ [sin*(x + 8) — g‘it-]—{cosx—cos€cos(x+0)}]sin6d[ (4.2.4)
1 9

0 MEFOKBOERVxMENRTH (rad)

T AR DIKRO x BAR ‘

y MEoKkBoyBIE

¢ R OKERITE > EBIR
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4.2.3 EBEEKFTLEREMOGERE
R TETR AR P 2 E 4 T 200 meE, SN PCLEBEEANTRATRD 5,

[T Ar(fa)

Raw(0)=2 [ Glo=xode [ s() =2y (425)
X :BAHEOEHE (rad)

o ABBSEOARE (rad)

f AR ED AR (1/sec)

S ABER~N7 b A0 EEKS BN

G : ABER~RI VOB EIFHBY

LRI OB IS B (kg/m?)

G o R IR (m)

BEOBREE, ANHEOR~Z b AL LTR (426) DITTC 2~7 b A (ERIZAAEE : 0 TERINTH D)

ERN5,

_ 011H});Tn { 0.44 } (4.2.6)

S(f) T (Taf) P (To1 f)*

Hy; BRES (m)
Tor : REEEH (sec)

W, HAT BRERTRG 584E, Hiy b LU To CABRRIZNAFORER O FHREHE A 5.
#7c, BHRMEDFIAT2 2HE AR (427) WRT 2~ b A2 ERT 2,

0.08H2, T, '
S(f)= 12 2 { 0'32} (4.2.7)

(Toa f)® =P (Toa f )4



zzit, Tor LU To2 133 (4.28), (4.29) CEHEINLFERTH 2,

| stnas
Toy= 2 — (4.2.8)
[ st
0
| st
To2 = g (4.2.9)

| stnry

Fe, HEASHEHE cos? DPHEFEL T 58, RPENKENWBE I cos* FHE BN 5B, FHESMBIE :
G(a)%EX (4210) KiR"T,

2
—cos’a  F 1ok,

Gl@)=1 7 (—1 <a< 1) (4.2.10)
—costa 2 2
3

Shh OBEE, BAEKCTT 2HHBEORNR (4.211) KRT JONSWAP 2~ bk N2, %k, HAH
AR E LT s X5 - 2%28LR(4212) £BNnb, BPFEDONIVIADILLKEVWI NI KHLT, s=
50~75 DEEMEHT 5,

5(f) =

0.072H3,Tox { 0.44
e —_—
(Tor1 f)® (Tor f)*

_ [ 007 for f<(1.3To1)!
T 1009 for f>(1.3Tp;)!

} . 3'3exp{—0.5(1‘3Tm]—-l)’/a’) (4'211)

G(e) = -}22‘"1—1{%:—3 (cos %)2‘ (-r<a<mw) (4.2.12)

T %R
@100
2.000(cos —) for s=50
G(a) = ’ 2

2.447(cos %)150 for s=15

4.2 3 CAKE S RY DHFASHAEAEELEL TR,
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18 ©$=T8
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43 B2

431 4 fit
e b AEF Rgs 1, R (431) 26K (4.3.3) #ANWTEHET 5,

_e.fa(A) AR - U}22 6?1

Rgs = (1 —
i e T
6.13A
“M)"z%+A
p IKOEE

(

n REERBOREY

Ap :REEE

Up :RE~NOHHRAEE

6r :REA

A fEo7R~=27 I

BIEREORE  tg 3E4.3.1 22) pniEwT b,
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