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III Propulsion Session
1V Cavitation Session

General Session

The 10 th International Towing Tank Conference
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NPt FEShTW5H 1 IR &0 BRftE0 &
L4 EY LT T BB TH BRI, —ROREED
> London AL TR, & 3 IRRAUT DTz,

General Session i} HhD HEIL, BTTFD
Standing Committce @ RO T LSO Hinifib
h, BIETELO—FKEAi ECERBIhDZ EREDT
Wh. #£oT, BEoMErk, COEARELLINE
Standing Committee O&4 CORNFEY SWIMRY B
C General Session Ot EBIL TACWEHZ S,

Hir9 B 1A (AMEB) OF#5FRAZFAH: Paris

26 London Heathrow B Fii. 2 AKIXIRY K
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V Seakeeping Session
VI Manoeuvrability Session
VII  Presentation Session

R Zidh R E i sE Bt
Bi # « I % KB *

%3 Silverleaf MRICIBEIHCTAELE L, i1
DBOMic TR e, BN EHLT WS
Resistance Committee (R{xIEHERSL) OREETH
b, 64ERDIAM® Dr. Hughes 1=, BI3IAICFES
ATV % Standing Committee & Resistance Com-
mittee & D2 OD&HD, JEMEHO Ricd o FEkd
LD Licfll, 248iR) oLtk TR L B {th
H5I5CBNOBEDDE Lt Liz.

9 7 8 B4l 10055 & Teddington @ National
Physical Laboratory (N.P.L.) @ Grazebrook Hall
T Ann Arbor &4 LISR&14EIE DT, Standing
Committee DY I hiz. 7 ROBAL IV 2 KD
BA2 AR, coHO&AE, MoOM<{ Chairman
@ Mr. Silverleaf D¥W&ic &oC, MEEHED R
DOHBRED , B4 A0 ASREO AE&RMOFL,
&{&0) Mr. Silverleaf X2 Tffi>15 Standing
Commitiee & Report W OBRD Ty ¥ £ 2ilH
RITTEFNFRROT, FHITIZ, 204V A—DF
DRI LR ChPFRTHE LT 548D Tech-
nical Committee CELIZHIRDOM D, Resistance Com-
mittee DR T ) OLAK HFHEEB XS
EFEFCTREIRTW RO TH DAY, FRAKEE T
HOTHERRK TR, CUrBTR4BOFHRIBY
PHRTEW S BEISEHATHERS X 57t i
Lehotk.

CORDEATH oL LRMILE LD, Whd
% Proposed Organization(@#flsR) i3 2R TH o
RZ LR EChigL. 1957 0 8 @K E (Madrid)
THRINZ iz “ Notes for Guidance” GEHIEL) X,
CORBRRBANEROBTORIIL S ke LT
WIMAKLKROER Y ZHY, BROKFEXLRE



LTREDTH O, T E: 196 Fo 7 Aziishi:
ERONBHEROSHF LR L TEL LT, LML
DOBEARICHE S TE LI fERDET2BELL 5 W58
HCEHERE—MTEL SR T D TH k. FE9
H 4 iz Sweden ® Gothenburg (Géteborg) THgH
hiz Standing Committee D LFrOXERETH
b, #-5T Chairman #%»T\+# Dr. Todd ik
T, CORBESRMOAFHMUORTECE 2 LENKED
Pt 2 A0 RO B ETHE L R o ERBA R O
RILECHPDRYBFEOZCR Y, KEHFCHARY
BROFLT, BIMAROHRAEIHD, kS THRIEIW
B EROIHH O EHRHEBIUR D B B BADHIH
BLTLMOBREYND L 5 L\ 5 HREORENED T
HhbhONCRIFCER S h, Wb O Prof. van
Lammeren 2 X2 THi{ ¥ Shicothotc. 0
BHTIZ, SRMOMEKLEDHB LS &k OMBRET DL
TREARRANSENELTH, ZOFBE LTIHEIFIE
Rmd ok LT, BirdBEROE LD - Fizs
—HRBoT, SEOFSMICANTI LT
ROTCNcbDTHB. FDH, MEES J 25 HiwkED
Ann Arbor Hi® Michigan KFEClhrhic- ALLSE
1238\ T Dr. Todd fidr% 5|\ %5 Mr. Silverleaf
X oTHEORE RSP/ L THRIE L 1 &
FEhmEh, Thihibd LT h ERAEHRANT
bhieDThol. ZOFLE, M1 KRBCH-Rind
Bricok #E, AERE © Rear Adr. Brard ¢dH
“>C, KED Prof. Couch {Z#&E 44 L, Prof. van
Lammeren &/ A% -—OProf. Lumde & it FIRRH
BREWSIRBTC Hol. 2Tz D Ann Arbor &5
DEE, HLIRRRC N LT HSE  DBEN Thhic
(B LRBEER) 36T, bhbh BEO REKY
ZALDOSHUTRA, THbbaMOERA Lo Tk
FENRENCHNIEE LE L OTidinuna, NERER
BifoMOXESL, XBOFRLEL Lty
AZRoRT, T, HBERRAHSRE, ST
AEIRBE &, BAR - KESIRB LD, ARk
spheiotibidiuicontTasER LT, o
BBV DOTH oM.

oo, SEOEMETHLHEAL, KEH
REE L LTRAED 23T O3 E I, SROMHE
PHEHERECHLT, RICHIROLTREHFST
WAL LR, fIELTH FELL WYl oe,
ik, FHEHOFEF LBEDFHHIC X 2T, MMk
ZEREAHT <L, 25T Lrfid Tk TdH
ol Tichh, £HbiX, $41 ArA>TERHS
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ZHFOLM L RBTRNTEh, Mk
WO, B oo TRBUKRIZ L 2c de U R I il
TFot-wh, 447 A A2 ThhbhoME LSS
PROBIERRS SOREYUL, Brd Silverleaf &
BEHTEEIFOFHARTRONDOTHS.

T3 HDSEDN L, bhbh A ZIRITTiRNL,
ko 45 2 RBIERIC 345 HEENSR SR LD
DTHY, i bhbhnidoE TP LA Clavse 3
“ Membership” izxt LCit, ATHBERLEDHT, 3
SOBETANTERTE Y, 4L LT OMTERD
BT ok ENTHR SR RIS NRD
T2 OAWDUTIRIR D & 23 134E FLRIE 2) K E
AFEERCIE G b) RED2ALTTL & &2
fo. WROKNE, WHCETHEHD, SROWNAKT]
StOREIR Y- BP0 Controlling bedy %R T 5KA
Ko REFODI, T OLMOBMCHEYT S LExe
cutive Committee iZ Lo TBEZhicHLIAL LY
S5HCHB.

bbb b) Rt CAAFTHRELRTIWL
2 L bAoA TR T 5H e b, WhP BTN
FIRBKRIOR e & 2L M—E M EhilaZ %R
ELEMCHBDTHS. Ik, FERFHARTCHERBSHh
T\+#: Permanent Members 7% AFRITEARSCKE
$AZ SO FIBA RSB INR L AL IV 5By
BHOERBAELE U BBAND D L 0BT, —HIZ
hEBd 5 Lidd s LMirbREERBbhB T &
iigotz. ¥tk o Standing Committee (HEHZER
£&) RO THiBT H5h 5 ~E Executive Com.
mittee (MITRAL) OFHHER2HLT D DDBIE
AfTbhi (ChgieiksRBmomgk, S Ecixo
T THoM).

# 7= Technical Committee ©FADEIHIZMH L T,
FROmML , 6 ELUPIOFIR A ML 5XE D FhITOU
Tik, BHRAYER L, Fc2—HeRoc
B S ot

BHIRUS TR, MELoTH B4 ARG 8 ARKD
T2 Ciibh 545 10 @k &0 LD Programme O3
B XL D& Technical Session DHEDHIEDWT
o Standing Committee % [Bo BAlK—% HEHEAT
Hote,

TishH, Wavemaking Committee 3s & UF Model-
Ship Correlation Committee % Fit-ic 1l 5ok S QM
DORIEIZ DT, 4 A3 X056 QoA LBucik fRe
¥, % Technical Session Tf}5Hh 5 Decisions and
Recommendations ($E8%3s O A0H) OFROFER




DOFFc Al x5 Technical Committee @Al = 2cid
BEA OME L RS AR T, B E ¥ Ceri2 iy <R
AL, BREHOASRC—EERLTIELLS &W)
T EERHAE, ¥EDTEHHPCRIBShTTTCRS
M #E OFFFcifi £ Cuw % Written Contribution
(%72t Formal Contribution) 22w ik, & L
THIMF % Technical Session Dz, FhThIZ2
WS LA 2 p &, T T E
4 ic il 24T 4 Committee Report 35 L OF
Jilid Written Contribution iz % Informal Con-
tribution (22U Tk, 4@ Proceeding fi#iDPHT
X, FREFROADIA 3 AFHOH TS THIET S
o LR L.

LA O TIC o TIE 4 channels D FEIFGROLE
vk 3 B 2%, S L ST IR RS DHRPA TR WR
b, LAEENE LCiidid ey, 7 Informal discus-
sion #ILFELIMMCIT S © kAT H BN, £OME
AL FAA F ik S & SIGE R IER I Z
175 = i Licuh 2 infifao & LA Chairman 226
Fohier, MHEC, bkl iR R O §ii

By LoiExlvTwiiiFie, diorBiizg i
W ESETbR TR TS, SHEM & & /At & B
AL RRE Lk SR THo%k. FrEfEvBR-
THREIR RN T 2 FHBIRESHOMRE (10 ) iR L
A& W LT, ERoaRE S8R 555 L
<, Baox LT THARSEIICHMOMRRERAET 5%
PEATEYS S L BREREN, TOEEIR gL
B2z Tk,

BHIZTCoR LARIZE2T, &iflo Standing
Committee( 0 ¥ ¥ Executive Committee {ZEfTOF
HE) OFCOWTOHROTEN TR AR, B
D Z i *“ Notes for Guidance” GEHEID Tfit>
T Prof. van Lammeren 35X T Prof. Lunde 23558
O EYFEN 2h, ¥/ Yugoslavia @ Prof. Silovic -
Ao Lo TR A B LIHbhicD 2 th EThik
ML, deEkEEfRFEEE LT, Fv=—2D Prof. Pro-
haska ZHEET 5 & L 2D OZT, HOHIFEIT DU
TR 4 A FTLoORERRTTHZ Licioork.

i blio k 5 wFsHolrofhc, 95 4 HAHET
9RO MFHEET FlktE 9 30 5 b o BLK
I X UARSERCREARRE T 2. (UTHS)

BRI AREE TOMEh R L

56 10 [l [HFF R £500% 1963 429 H 4~11 H
vy Fyvick TS, S0l 4
AERBICHEBERTWAERDTHS.

C OEEAMERO MRS EBL ) FThiw
CETH BN, MRUT, RESOEIT HINTRR
O AL b BNE L, 4 E OB
¥ X UMM 93 2 MR R el T 2%
Fic kb, YinoREHE SRR s bITT
H5.

L 3 MEZ Liclh A EiTlsoTE D,
STRORIEIT DTS 6 @458 (19514F) LD €
DIEE TR i LTk,

fods, ETAARCEWTHSTHfiEhaZ &
CPE LT DY, <o LR T LA e OfE

ZHRHICBWTREShD C Licie o5,

FEPRREKR &8, DHRRSE, DRADGS

m O gy g | PR
- T 4 152 .
i Mg RAk XD ofezes
1933— 5 .
U153t ™ = 7 |9 28T
2;%tﬁ uyryllsagﬁm.m%g%.mm
3 W 12y — |8 19| FEH—, BILRT
10.2~ 4 J 7
4l 997 =y v (10 29| mERIE=, HOEE
Sl oastr) ® ¥ KV |7
of Sol | 27 hal s mz, mED
ASE | 527l sk, we
8oneoa ' 07 [200 o3\ MmEKEL, KTEKE
e i A, LR, 7
A o u~zsun%§#gn¢.%ﬁ%.
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3 e EHE, fFAdy, TTREE
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Resistance Session

Resistance Session % Technical Programme D
#D Session LUT, 9A4H (K) DI04 5h
B 1605 45 55 ¥ ¢, FiiiFRichiooTTbhic. &
@ Session ® Chairman X4+ F V¥ D7 ¥ =viv
KO ETHSD W.P. A, van Lammeren #iZFTH
b, %7 Reporter 35 XU Secretary %, HifElD 9 M@
LT.T.C. 8TL#® 3 ££[] Resistance Committee
@ Chairman ¥ L0 Secretary 0L TCWhWieFv=
— 7@ C.W. Prohaska ##ds X UM # ¥ A National
Physical Laboratory @ G. Hughes {§:DOWENRTH
LThrofficdicok. :

1., Committee report

Session (X %3 Reporter T#H% Prohaska iz
Committee report #1415 = LIC X2 THEDShi-.
F#E, KEOMY © Committee member THIR X
HhTv % Resistance Committee 0% LTHEG L
b THBH, £ Report OHERKOMY TH%.

Committee member:

Prof. C.W. Prohaska (Chairman)
Capt. M. L. Acevedo

Dr. G. Hughes (Secretary)
Prof. M. Jourdain

Dr. M. Kinoshita

Prof. L. Landweber

Ir. A.J.W. Lap

Prof. K. Wieghardt

Committee report DT

1960 41T ¢ Y IT s\ C = ebhicft 9 MR,
Resistance {224\ C®D Decisions and Recommen-
dations DHBIXKOH Y TH 5.

1. Model-ship correlation

2.

3.

Scale effect on resistance

Form effects and tank boundary interference
effects

Turbulence stimulation

Standard medels

Measuring techniques

Fundamental work

Ne o
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Resistance Committee {%= @ 3 4Ejific _LicDTIHIZ
R ARNR o, Fokdic 2RO Ich
fo. HI1EOSAIE 1961 4E 6 Bibiftshicst, o
LA 3\ TiL 380 Decisions & Recommendations
RALTEDX S lElhkis s TREMMRETRB S
oo X UTHIRTRE % L T2 Tofifck 4ob
Bz, TRTO delegates iz circular X 5%
THBEWI BRO—-F Sl EHRIDRATEL
Ti%, B & R & ORI DM DU TRIC YR AT
bhte. oMot ey om LT. T.C.
DR E LT, Bk XOHEOTHFTEALD Joint
Subcommittee % 1939 4:> 10 fj ¥ Cic BIFC, To
Subcommittee ¥Zds\ v THFRREBUT HRETH D EWS
FRPIR T D, TOURHEL T, 1961403 A
i’ Joint Subcommittee AiHintricAt, I HIC 19614
DI BRKDEANRTFEERTHHDT, i Prof.
Prohaska & Dr. Hughes & Ir. Lap ® 3 KOt %
th L&, 2 LT 1963 45 4 fjiz = & Subcommittee
2B OHESIER S L OHE OTIR QS RBI S his .

i< Resistance Committee D3ff 2 @D LEIL,1963
05 Aefiltbh, tOAAK $\WTL1961E8 A

IR T iz circular 23 LT 37 BEO i &,
Joint Subcommittee DI KIT BN LA TFiebh
. TORR, AMBCHLTRO L 5 kst B0
T, TIRBASHEL LTRET 5.

(a) Model-ship Correlation {=vo\C

Joint Subcommittee D LN DEIE = LTE B
NREFHEWLMZ LT BN, Lh LEREORRED
BEEZT LOTWRWO CIRHB A& L LTt cor-
relation allowance i+ %= DGO Hitico
WTDEERTE T LIBRAINO S DRI TIR TR
W BHERLIC KW T 2 oI oL T, VLB
BN LR, HINHEOPRFIfILS 5 X5 ik
BRI RORBEDOAHBMEAMEL T BRETHS.
HOTHBHARALE LTk, zofiofdiy A% T
B72iz, Model-ship Correlation Committee & U»
SUMLDBEAKYBT B Lo hET5. LWHD
R OIS L Committee o £TicF HIMEE
BLTRDhBREEW L ochy, L dIEHOY




B DL HFHEHEOFHE LAE LTV H L OTH LD
5.

(b) Scale Effect on Resistance &

(¢) Form Effects and Tank Boundary Inter-

ference Effects (22T

& 0 2 o0 A kAT AHIMER TS . K5
@ scale effect iz fJyLTo FHRASO FBRE, —4IC
I. T. T.C. 1957 model-ship correlation line Xz ®H
DTz Tl ¢, ¥ ik model-ship DI
i scaling (ZEUH O YRR Hitk GBI ST
2L DOTHHEELS. o3 YTl approach 1T
W, MDY PR OIRHTIR e < T, SO BB OEHIE
mLtR&ﬁE%%Mﬁﬁaﬁbﬁaﬁi6-COIﬁ
7c approach MEEEENIRORRICRETHS.

C®£5tﬁﬁ&?ﬁf®7»—FﬁtﬁLfﬁmT
By, HEUAE L&\ 5 ENBETHS.
FALIE, SRR ORI TRT DX 578
(AR Licus &V 5 & &g T 5 & 5 TeiEilidrs
WEDEELTWS. F0 L, Biacin Tk, HEE
i & PR & D0 TR A R IFIEL D 5 T
EPTE BRRHE R Lt TR g, 7a— FRIC
s B OB L A NE T A kN A Eh A T
1%, #MHo  REESRIE, 70— FEnc il RICHEE &
haETHBT EEBASILRTS. BHORIED
%®~%Mﬂﬂhf,k%@lﬁ&ﬁﬂ?ﬁ%bfh%
%m.%ﬂﬁm.E@Iﬁkﬂ&ﬂ%ﬂﬁ&&MTﬂﬁ
CHBHME S [RAER X B BERIN S D EH T
5. ook 5t Likdietks LT, HIVIEEA
ORRBMEIC LoT REShD XEF DL HXBND
ﬁ.%ﬂﬁ&bfu%ﬁLtmﬁoﬁﬁO%mﬁﬁib
WD EFEL TS,

R Ui & 5 i R S B wici, 3 v
7 = RBOCHE PR R UR 22 K1 D & LA
%f&é.:h@?ft+ﬁfﬁéﬁ.b#bchbo
fitia2m1 % o Eiitic Torm factory & W3 HH
ﬁAOTgfua.%L{{Mmfumrﬁ%@&@ﬁ
Bl asicie i, Bk 2TV EH bR
B0C, BRALIKO LI EERZL2THS. Tich
% basic line e oW TREAX bRHETR, DL
T F GRS R B IET B T LIELETH D,
%ot e ThBHLDEFL TS, o TER
%d@::mfmmfmwrwwmmobfm.Mam
DY LT B O il L LTRSS hhbb
., WMt B RGO a2 D TLRED X 57
Seiic kB ISRAIEST A LRI ORI HH L0
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LELTWA. £ LTER, HUORHERREEE D
FEIeRIEIC A Ao dITil, RIZORBFED 5 b OWT
hh—oRBFIL2THAH 5 EFL TS,

Q) Ezr- FECsTsER

(2) #YTc 70— FEOREIC T Tishbhicit

FhofE b OHEE

(3) BRoEH it 5O
FLTER, BETFRbho0od 5HEs b bt
HiT BT, R RED A7 A -5 DB LT
FHREC, o THEEL S A LAl T 5.
chboflic 2o0Ro ik MRIhTHS. £0
5 B DO—DILERORHIES S EBIRF IR REL TS
R fmiih bEg I tdh b, ho—2ik=RIll
FRBROGHNC X 5 hikTH 5.

wITK o fEE g SicounTit, ZhooBEOELE
CISHATREEXZS LD HHETIZWEL. LiLis
25, BALSTTNTORRREREE L ERAR, SR
HOKE AT T 2B HIN TS O EEShDZ
EILIEMITH E L& B2 T B . BRTH LWREEER
BIEERA Shcl aiizsnc gl Lo, KRR
WOl ke Lk, #io L opnBEFIlsh Tty
5. TLTZhboJkiz—itic Commercial test T
HEHIRD 70— FEROBRKIT WL, AR ELE
fix52TW5. Lo Lo hbofEsEf—iic REE
SIERRE~NTE order THAHOT, EBEEETDD
DH—HKTHE LIXELTEELEZEL TRV, L
ASFERICE VLT, TN THEIRREIICIR C OEIED
EINBRETHY, LrbeoEclok i ikielEl
ERRWBRT, BEENED X 5 it iR E
MoERETHDEEHT 5.

7= FEOFWFiEE, $5iz blockage effect &
shallow effect 230 Lich bhbh s EXTHERS X
dTcHifTx LTz, RHLR OB TIEECH
HTE3R+HRERARRLTWALDEELD. HE
DTEALRCOMEL, chEMRLI) ETA2=
DR OB Ic L 5FikTHHEB/BLTNS.
(d) Turbulence Stimulation iZ-2\T
COHHI2WTizs 9| LT.T.C. iRtz
SR, ThiGE RAeE S BRORERF L
WIS R LY. 2 hukfix © stimulator O%HRIC
DPNTOERLIETCH DT, T OPFREDFFCEELR
5 bhic Bl o ENS s Th F#le stimu-
lator DHSEAB SA T IR TWBECHS. L
T#Sifr& LT turbulence stimulator & LTiE trip
wire I b3 stud OFABERTHEELTWS. L



LEIM I T. T.C &3ic it S h - miesi e k2o
BRI EELC OEREREOTWS. O THEER
SREICEMFRDBEEHE LT 5. BILOEBOR
ZHILFTHE—T, B vA 7 —V XEDH IR
ROBRREAC LB LW Bmolidy, ZA&RCC
UM Lt & LC stimulator DAL &KV 3%
ZOBRERIISOTREENETHS. DL I LTI
BT hts stimulator X v A/ — A XD G
HLTOZBEYTHY, F LDV 7 — A XBicss
WTikd LERBOER LM LTTFENRESTES
ETHE, FOHRAERBTOLDOTHEEMREHS.

(e) Standard Models {224 T

ALt standard model DREFETHT DU T DG
RFWOIH, TOENREEVWOIERALTHWS. L
i L&MWizi3 formal centribution & LTER AL DY
ORREEhBZ LEFHALTCW5. FHFlRFENRSAT
HRELONHED HLILVWDT, TRTUDHRDNWT
Wi 5 DY TR, FALS 5T XCoGR
MoBi—RBERETRTEROL RS,

(1) Standard model test (XREREE RO HIlkico
WO information & LTk FHTHh, Fi, =i
1 BElORBEERE LR PRI HIIJHAOHEEM DIE
HEXORECERELHE) BRI FATHS.

(2) BELTERRERZEIC L2, BB A—
HiefFlkbhTh, ¥R sliFibhThTXT
OPATHETHS. BT EOR—-RBO L LizfTi
bhi-f+ DRBEROMOTILRITHMIIL 5 sELC
HY, L KEOWERM LoTx, zoRBEN
BEFEFELTORRL D EHREVWLDOLELA
5.
(3) TORBRRFVTL, MUHK $5MHY 4
TR Ehi: 4 BMORROFIHMY, Omprcxid2
XOHDORBRERE LTRDLLTWS. L LTS
HSICELER T D, Group 1~5 L &AHIF T 5.
ZhEh® Group X LTX bRATFIHMIL, BN
B ORTELRL TN DN, KiEOBEILD Py ARy
MEPIC R SE2TH 5. ZBEORENL DL § s
ik, HHEHRMOK 122 ThH Y, 422 Lot
EERLTWEHDLHNH, 2B U EER LT V53
ObHH. —HIc Group 4 R RAD BLE FLT \»
5. WECP LT Z D Group 4 RRGFHhE 2 %A
DD THY, KIEDOHE service condition 1z fx44
BHETHS. HERBYTHCOhT, EHowko
MMM LTI Y, Ei steep 7z Cr W& LRI
D Group 5§ CHLTHTDZENELS.

<
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(4) zoRBOBENIZISWT T6hi So% L
L, E6sTH Y LT TE. EE-2H
D LS50 REZF oy, e ORGSR
OO data DBECHRALI 5L 5DELD
Mleinote. XHICWHW B “storm” BRI X 5 AL
bidgEEniehorc.

6) D3 HbDH5L0IER 7L error iITE
RT+530LBbh5b0bHof. FLEAREED
mE LD, Uh LEEOES AL BB D
ALREBRLQIESL LD TH Y, W T LXTE W
borELLRI.

(6) —fHicfENT X AR U Tk, error %
B &) H 50 aEviotc k LT kim0 Xik
BEEDVBLLZEETERWLOLBRERS. 2L
BREWEIEY 5 B, HEGEIERKINCET 2K
BT LRI R: Tt 5 4305 5 B stand-
ard medel test D X 5 7g Ji5As & B\ iR PERIEE LAl
REFLTF S hEThsr. BRI - O standard
model Df2Hc kD>THEic fWkd B L7 RERA 5 4
HEhidborExr Tk, oDk 5 model %
P LT B3RS B onres e B NE~iE LT
SRBZLEFHRLTCHS. O, D5 biokll
DN E BN CE L IDEEL TS,

(f) Measuring Techniques iz*D\ T

ZOTEHIDWTE, I8 RiETHRET oD
WTOTRERA N &R, it EFEERE £ OIF
MRF E>THEALCRE SR DTHS. Th
FROPRAUOTRBIIT T HThebh T &N
HEh, FreBEgEgolgEor Bt M~ D0l
EbHEENB.

(g) TFundamental Work i&-2\T

ZOHAROWTE, BALE LTRHCOND LS
T, MBI bhHRET
$ 5. WML L ERIRH O AW T, ENSTIE
Y2 WET 3 = bic LoTRERS DI ITeb
RTwb. & UTRIERD b 0% & { fedic % { OFiBE
RHEER XIS,

EHEEERTDONT

ﬁﬁ§ﬁ§oﬁﬁ&@go§§m$ou&®&%bﬁ
Hs.

1. Model-ship Correlation PZEHAEA, T DRItk
DA R T B 7edic, BarnBALL LTRES
hBERETHS.

2. 4#0 model-ship DiEG o REBEFBE DR
RO ISHIC IS T b h B XETH D, TLT




Shiclgali LeiElic s 36 E S, JiticxT 540
LI~ LTI 200 E L.

3. KRWISEEROSIE L @Y N—0 St k2T
fitghbhBa<ETHH, AlubhicisEfke tOBIE
AU L CTshhHRETH D

4. %Mo turbulence stimulator OFIFHGA AT
LT B bOMENMICLETHS.

5. Standard model D{EIRIZIE MRV ITUCRE
AT LCB2, SHosdstizh, thick>T
BRI AT AT L UL ITEL e B THB S -

Ell-> Committce report ®dH & Zhic W335
formal contribution DOMMARUINNATHEHIZL
STIilebhiodt, & & TikR#Hofebic Contribution
DLEMBO List #iFTis<.

2. Written Contributions

1. Committce Report.

2. K. Taniguchi: The Resistance Tests on the
I. T. T.C. Standard Model.

3. W. Henschke: Results of Resistance Tests
of Standard Model. ‘

4. S. Schuster and C. Boes: Resistance Tests
on a Standard Model.

5. H.S.V.A.: Resistance Test of Standard
Laminated Fibre-glass Model.

6. J.R.Scott: An Analysis of some Mitsubishi
Standard Model Results.

7. W. Henschke: Further Model Tests with

a 760 tdw Motor Coaster.

T. Tagori: A Study of the Turbulence
Stimulation Device in the Model Experiment
of Ship Form.

M. Kinoshita, S. Okada and S. Sudo: Actual
Ship Thrust Measurement as a Means of
Breaking Down the Correlation Allowance
into its Components.

K. Ueno, T. Hosoda and M. Maeda: Some
Experiments of Yawing Effect on Ahead

Resistance of Ships. .
Some Experiments of Yawing

10.

11. K. Ueno: 1
Effcct on Ahead Resistance (continued).

12. J.W. Hoyt and A.G. Fabula: Frictional
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Appendix I: Moor & Silverleaf: Fairing of Data
from Resistance and Propulsion Experiments.
Appendix II: Edstrand & Lindgren : Propulsion
Scale Effect Factors and Analysis Methods.
Appendix III: Moor: The Efiect of EHP Loading
on Propulsive Performance in Still Water.
Appendix IV: Report of Resistance and Propulsion
Joint Sub-Committee.
Appendix V: Taniguchi: Propulsion Trial Code.
Appendix VI: Hadler: Propulsion Scale Effect
Factors.
Appendix VII:
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Schuster: Propeller in Non-Uni-
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Appendix VIII: Unsteady Propeller Forces.

Appendix IX: Moor & Silverleaf : Propulsion Ex.
periments with Standard Mcdels.
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(1) Bindel: The Effect of Loading on Wake And
Thrust Deduction.

(2) Bindel & Moor: Some Remarks on the Logical
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(3) Breslin: The Influence of Scale or Size on
Ship Model Tests involving Propeller generated
vibration.

(4) Lackenby: Comments on Appendix V of the
Committee Report (Propulsion Trial Code).

(5) Moor: Recent Studies by the British Towing
Tank Panel of Ship-Model Cerrelation,

(6) Schuster: Calculation of the Hydredynamic
Exciting, Damping, Coupling and Inertial Forees
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(7) Schuster: Comparison between Model Test,
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(1) Burt: A Note on Multhopp’s Propeller Theory.

(2) de Bella: On the Propeller Power Coefficient.

(3) Gutsche: Influence of Surface Roughness on
the Performance of Propellers.

(4) Taniguchi: Model-Ship Correlation Methed in
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21 Fairing of Data from Resistance & Propul-
sion Experiments (by D.I. Moor & A.
Silverleaf).
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2.2 Propulsion Scale Effect Factors and Analysis
Method (by H. Edstrand & H. Lindgren)
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HHEORWS LU AY .. —F v OlLOMMORMTER
OB o h & FREeRESh T3 scale
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2.3 The Efiect of EHP Loading on Propulsive
Performance in Still Water (by D.I. Moor)
St. Albans Tank —zit 1959 L3t B.T.T.P. © Stan-
dard procedure = X b 37> EHP {67 CiEER %
fToTEY, &5 LERKRD 176 +» + OFEIEZMITL
T quasi-propulsive coefficient », & rpm, N Tk L
i3 EHP Ao Er ot b0 thsb. HERAL
A (MSP) ittt 5 7p SO0 N 235 L LCfio
AREECHT 5 b R LD TEb L, MM 7l EFEH
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2.4 Report of Resistance and Propulsion Joint
Sub-Committee, Submitted to the Resistance
& Propulsion Committee, April 1963,

1961. 9, Goteborg Ciifohi=&4 L, 1964, 4, St
Albans TOLELORGECH D, WiHFITB W THE re-
sistance scale effect factor |l 5 ikl a b % 7
HOEIEDEEIITE Sh, [T 1962, 7T £k H~%
&R, MRV AR O KIS = o Ot L
LTHf &8T5, St. Albans ©£:{rCl: model-
ship correlation @4 TN Eh7-.

2.5 Propulsion Trial Code (by IC. Taniguchi)
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2.6 Propulsion Scale Effect Factors (by J.B.

Hadler)
T AL propulsion scale effect DOPFEDOM
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2.7 Propeller in Non-uniform Wake. Correlation
of Existing Work (by Siegfried Schuster)
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2.8 Unsteady Propeller Forces. Note p_r:epax;ed
by the Joint Meeting with Members from
the Propulsion and Cavitation Committee.
Feltham, 1961
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29 Propulsion Experiments with Standard
Models (by D.I1. Moor and A. Silverleaf)
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III. Formal Contribution O3
3.1 The Effect of Loading on Wake and Thrust
Deduction (by S. Bindel).

22V KT Ttz 6 fE D B DT HErRETL
T, TeRSAMEERLTRELLT T 2 WD
Bl wo, wo X0t % plot LiboThs.
ERENT t 3k ] ORImE B RMLTEY, w
X J Ll HimTs50h, Lt i0dd
9, wp & wo BRI BEE LTS, LrLoh
FOoF RS hic T OMEE FRAMCEL, ZoH
XDFKRA% correlation analysis L+ D F E B35 =
ERELL W EELHRS.

3.2 Some Remarks on the Logical Approach to
Ship-Model Correlation (by S. Bindel & D.
1. Moor)
EHR XT3 correlation & #EfET i+ 5 cor-
relation LR BURAS BB LBNTW B LT
5.

33 The Influence of Scale or Size on Ship
Mecdel Tests involving Propeller-generated
Vibration (by J.P. Breslin).

Manen, Lap & k% Victory ship o{LRMD

FERA TR DOWT (0897 R HERTOTODZL), KD
X377 -y =@BHF 2T,

y=1~ '—3‘=§o am cos mé
1¢% ue)

am:?&l v
TSR T D ac it Ra & E LR AE L EBH (TR
BIRHAEBR T DKL, ag a3 L Ra
CLORALEEERI LR L. CORBRYIR
7= » 2355, KOERBAITHT

+=(3)" Fww
YRELT a0, ag, as - ¥FHEL, Ra T 2ELRN
Victory SR OBk RL—HTH LRRLILLD
CHD. shnb, w icid scale effect BHBH, 7
B RFEEICIE scale effect (XFAAE EWHEWVS T
ERBRIERB N, BFToOL TR EETOTEERT
ZDELWZ ENTEP Eh T35,
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34 Formal Contribution to Discussion on
Appendix V of the Committee Report
“ Propulsion Trial Code” (by Lackenby)

E DHEIC O TIEEIC 2.5 CHM LI DT & & Tk

e,

35 Recent Studies by the British Towing Panel
of Ship-Model Correlation (by D. I. Moor
on behalf of the British Towing Tank
Panel)

B.T.T.P. 2507 170 {4) |00 HidRb 2 v h — D
LR (220 (A) ¥) #Ro BEHchs. BY
K23 NPL No. 1 Tank ¢ {Finsbh M7 —
#1% Standard air cond. IZ{IE IR T 5.

ZeRSEE I/D>09 ¢, IRKEEOL Y &
7o LOBGTHRET 116§ (L=157~250 m) o#; oM
MfleRT L kDl h cH5.

(1 +x%)est=2.620~0.063 $5 +-0.0016 2 -1.16 C;

+40.214 C,2+-0.34 84:0.039
(K2)eat =1.025+0.009 ¢5 —0.475 - 0.017C, +0.138
+:0.0085
{HL ¢=10% (Cp.B3/L3)3
$=10% (D/L)*
w=gea state index
=i ORI
B=(a/L)V3
AR 1/D<0.94 DR, WAERED HBWT
DFPEERELIRAB IR T3,

8.6 Calculation of the Hydrodynamic Exciting,
Damping, Coupling and Inertia Forces of
Ship Propellers, based on Wake Distribution
and Propeller Diagram (by Siegfried Schu-
ster)

3.7 Comparison between Model Test, Calculation
and Trial Results of a Cargo Vessel with
Regard to the Thrust and Torque Variations
(by Siegfried Schuster)
36 kA m~7 RENLLTOHEN® b A 2 THN
DT & 7 7~ 7 W 2 L e SE T IR T
AT AR HERLIT IR RIEA LT 2 - € V)
" Hugo Stinnes” oHifj v L 7 WO + 7 7 1%
BWLABBZ OGN L DTH 5. WERREL
DWFIO T Manen & DRJik LW HBANH Y . %
WL ORI LI & 2T 5
IV. GEBTHRREACHSE

DL, @, NkiliL, e ARRTRiR
SHAMWEIKOM D THhB. =. 7 v AkEL R
THRTFRXD L L L LIESASFEN SR

. (KEOTEN)
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Recommendations of the Propulsion Committee

1. The Conference notes the methods of fairing
data by Moor and Silverleaf (Appendix I)
for use with resistance and propulsion expe-
riments with ship models by the LT.T.C.
1960 method.
The Conference will report all available
theoretical and experimental evidence of the
dependence or independence on scale of wake
fraction, thrust deduction fraction, propeller

efficiency in open water and relative rotative
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efficiency to the Committee for collation.
Analyses of ship model correlation factors
should be pursued vigorously. The results
of any such analyses should be reported to
the Committee for collation.

The Conference recommends that ship pro-
pulsion trials whose results are intended for
use for scientific analysis should be run in
accordance with the Proposed Trials Code
(Appendix V as amended). This Code should
be known as the I. T. T.C. 1963 Propulsion
Trial Code.

The results of as many trials as possible,
together with corresponding model results,

should be reported to the Committee.
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3. RALWEHROERE
(i) Appendix 1. Propeller Cavitation Experi-
ments in Uniform Flow, A Note on Test
Procedure, Corrections and Presentation ({f
¥ Hans Lindgren)

Fy €T~ v YAHICOE—HrhoIERDTj M L 1
MOMYHIRY & Ldicb 0T, KEEEROET
Rkr 2T b, FABRERROLDOENGIEO
—ERL TN 5.

(ii) Appendix 2. Tests with Propellers of
Standard Design (3824 L. Mazarredo)

19 MAROMEITR S h BRI D S v = FiTD
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(iii) Appendix 3. A Proposed Code for the
Description of Propeller Cavitation ({1X4%#
A. Silverleaf)
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ﬁoﬁﬁmﬂﬁf%h%hm$mm&%k.&&Oﬁﬁ
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for the Description of Cavitation &M¥hbsZ & &
feote.

(iv) Appendix 4. Propeller Performance in
Non-Uniform, Irregular Flows (d8:4:% J.D.
van Manen)
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(v) Appendix 5. Unsteady Propeiler Forces
@a¥¥% J.D. van Manen)
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(vi) Appendix 6. A Survey of Some Recent
Basic Studies of Cavitation Phenomena
(8243 A. Silverleaf)
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(vii)  Appendix 7. Comparison of Cavitation
Effects on Ship and Model Propellers
(3824% R. Brard)
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(1) Formal Contributions approved by the Cav.
Committee

(a) Kruppa: Axial Flow Cavitation Tests
with Three Geosim High Speed Propellers.

(b) Hoyt: Water tunnel Tests of a Ventilated
Supercavitating Propeller.

(2) Papers for information Circulated by Dele-
gates.

(a) MaCarthy: A Method of Wake Production

in Water Tunnels.
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PENDIX IV

APPEUDIX IV TABLE 6. Velues of msss demsitv fnr Solt Weter

ABLE 3. Valueo of maas dendfty for Fraesh Water Teppesaturs in degrees Centigrade
Temperatuzre in degrees Centigmde e in metric wmits of ko aoce
e in metric unite of kgm gec? Salinity 3.52
iy ..
: °c [ - o —e € og [
0 101.95 16 101.86 © 104,83 16 [
1 101.95 17 101.84 1 1014:82 17 :3~.§Z
2 101.96 18 101.82 2 i0b,.81 18 104.5%
3 101.96 19 101.80 3 104.81 19 164,52
4 101.96 20 101.78 4 104.80 20 104.49
5 101.96 21 101.76 S 10u.79 . 21 108.46
6 101.96 22 101.74 6 104.77 22 104.63
? 101.95 23 101.71 ? 10u.76 23 104.40
.8 101.95 2 101.69 8 104,74 - 24 104.37
9 101.94 25 101.66 9 104,73 25 10k.30
10 101.93 26 101.64 10 0L.71 26 §0u.31
11 101.92 27 100,61 1 104469 27 104.28
12 101.91 28 101.58 12 104.48 28 108.20
13 101.90 29 101,55 13 104.45 29 10ke21
14 101.88 30 103.52 14 104.63 50 Jou.18
L 15 , 101,87 ; 13 104.61] e
ARTFRDIX XV,
TARLE 9, YFaluea of kinevatic visgoolty €or Fsesh Water
Taxparature (n‘dnsreea Centigrada
'Q in settic uaits of n2 X 106
oec
DEG. € 0.0 0.1 0.2 0.3 0.5 0.5 0.6 0.1 0.5 [iry]

O | V.76867 1 7.70056 1 1.77050 | 176806 | 1.76266 | 1.75688 | 175056 | 1.76u61 [ 1.73871 | 1,73285

vo | 1072701 | 1o72128 | 1.71585 | 1.70972 | 1.70u03 | 1.89836 | 1.69272 | 1.68710 | 1.68151 [~1.67594
20| 167080 | 1.66u89 | 1.65950 | 1.65306 | 1.6u855 | 1.6u316 | 1.63780 | 1.63287 | 1.62717 | 1.62190
3. ] 1.61865 | 1or1u2 | 1.80822| 1.60105 | 1.59501 | 1.59079 | 1.58570 | 1.58063 | 1.57558 | 1.57057
ue| 158557 | 1.56080 | 1.55566 | 1.5507u | 1.5u585 | 1.55098 { 1.53613 | 1.53131 | 1.52651 | 1.52173
5o | 1.51590 | 1.51225 [ 1.50758 | 1.50285 | 1.89820 | 1.u9356 | 1.u8894 | 1.u8u35 | 1.87978 | 1.u¥523
6. | 1.87070 | 1ouesiw | 1.usV72 | t.us727 | 1.uS28S | 1.uusbs | 1.54u0S | 1.u3968 | 1.u3533 [ 1.83099
7o | 1252857 | 1ouz238 | 1.u1810 | 1.51386 | 1.u09s5 | 1.40Su3 | 3.00125 [ ¥.30709 | V.39295 | 1.38882
8. | tozaurs | 1.30083 | 1.37656 | 1.37251 | 1.36848 | t.36uuS | 1.36065 | 1.356u6 | 1.35289 | 1.3u8ss
9. | 1-3ume3 | 1.3uors | v.3368h | 1.33208 | 1.32913 | 1.32530 | 1.32189 | 1.31769 | 1.31391 | 1.31015
100 | 1.305u1 | 1-30268 | 1.29897 | V.29528 | 1.29160 | 1.2879% | 1.28430 | 1,28067 | 1.27706 | 1.27346
1. | 1026088 | 126852 | 1.26277 | 1.2592u | 1.25573 | 1.25223 | v.2us7u | 1.2us27 | v.2u182 | 1.23838
12. | 1.33u0s | 1o233s8 | 1.22815 ] v.22u78 | v.22343 | 1.21809 | 1.21677 ) 1.21m6 | 1.20816 | t.20s87
13. | 1030559 | 1.19832 | 1.19508 | v.19186 | 1.18863 | v.tesu3 | t.18225 | 1.17908 | 1.17s92 | 1.¥7218
. | 1.%6966 | 1016651 | 1.163u0 | 1.16030 | 1.15721 | 1.1580% | ¥.15109 | 1.14806 | 1.18503 | 1.13202
150 | 1o13902 | 1013603 | 1013306 | 1.13007 | ver27ii | vet2e07 | M.t212 | 1001832 | 100562 | 111258
0. | 1010966 | 1.10680 | 110395 | 1.10130 | 1.09028 | 1.095u6 | 1.09265 | 1.08986 | 1.08708 | 1.0Bu3)
17. | v.ooiss | 1.orseo | 1.07666 | 1.0733u | 1.07062 | 1.06792 | 1.06523 | 1.0625% | 1.05987 } 1.05721
0. | 1.05456 | 1.0s193 | 1.04930 | v.08s68 | v.cuno7 | 1.083u8 | 1.03889 | 1.03631 | 1.03375 | v.03t19
19. | 1.02865 | 1.02681 | 1.02359 | 1.02107 | 1.01657 | 1.01607 | 1.01359 | 1.01111 | 1.00865 | 1.00619
20. | i.0037s | 1.00031 | 0.99888 | 0.99646 | 0.99405 | 0.99165 { 0.98927 | 0.98690 | 0.98u54 | 0.96218
21, | o.oroeu | 0.97750 | 0.97517 | 0.97285 | 0.97053 | 0.96822 | 0.96592 | 0.96363 | 6.96135 | 0.95908
22. | o.95682 | 0.95056 | 0.95231 | 0.95008 | 0.9u785 | 0.9u585 | 0.9u345 | 0.9u125 | 0.93906 | 0.93688
23. | 0.93u71 | ©0.93255 | 0.930u0 | 0.92825 | 0.92611 | 0.92397 | 0.92185 | 0.91971 | 0.91760 | 0.91549
25. | o.913u0 | 0.91132 | 0.9092% | 0.90718 | 0.90512 | 0.90306 | 0.90102 | 0.89898 | 0.89695 | 0.89493
25. | 0.89292 | 0.89070 | 0.88889 | 0.88689 | 0.85u90 | 0.88291 | 0.8809u | 0.87897 | 0.87702 | 0.87507
26. | 0.87313 | 0.87119 | 0.86926 | 0.8673% | 0.86545 | 0.86352 | 0.86162 | 0.85973 | 0.8578u | 0.85596
27. | 0.83509 | 0.85222 | 0.85036 | 0.84851 [ 0.8u666 | 0.85482 | 0.84298 | 0.8u116 | 0.8393u | 0.83752
28. | oip3s572 | 0.83391 | 0.83212 | 0.83033 | 0.82855 | 0.02677 | 0.82500 | 0.8232u | 0.821u8 ) ,0.81973
20, | o-81ree | 0.81625 | 0.81u51 ) 0.81279 | ©.81106 | 0.80935 | 0.80765 | 0.80595 | 0.80u27 | 0.80258
30, | 0.80090 | 0.79923 | 0.79755 | 0.79588 ) 0.79u22 | 0.79256 | 0.79090 | 0.7892u | 0.78757 | 0.7us92
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APPEMTIR IV
TATLR 17, Yaluss of kiremav®s wisecaity fae 8alt Vater

Tozperature in degreos Centigrade
~Y tn petrie uoits of :%:. x 108

Salinity 3.5%

QEG,C 0.0 0.) 0.2 0.3 0.4 0.9 [ 0.7 Q.8 0.9
0. 1.82644 1.8223?7 1.81633 1.81033 1.80430 1.79802 1,79251 1.70602 V. 78077 177494
1. 1.7671% 1.76339 1.75787 1.75199 1.763u 1.74072 1.73513 1.72950 172403 1L.71853
2. 1.71306 1.7076) 1.70220 1.69681 1.69145 |").68812 1. 68082 1.67554 1.67030 1.66508
«65968 1.65472 1.£68958 1.6uuug 1.63938 1.53u32 1.62928 1.62827 1.61729 1.61433

3.

b «6CoL0 1.60449 1.59%1 1.59u15 1.58992 1.58511 1.58042 1.575%6 1.57082 1.56611
5. 561042 1.55676 1.55213 1.548752 1.5u2%4 1.53838 1.53343 1.5273C Y.52479 1.52030
. 51584 1.51139 i.504%8 1.5025¢9 1.49823 1.49388 . u895%6 1.58525 1.98695 1.47667
7. 2u72u2 1.56818 1.66397 1.45974 1.n5562 1.45107 1. 44735 T.u8325 1.43916 1.u3508
8. 43102 1.524658 1.42298 141895 1.01600 1.41102 1.40709 1.49317 1.39927 1.39539

!
1
|}
t
1
i
0. 1.30152 1.38767 1.3v385 1.38003 1.37624 1.37246 1.36070 1.36u96 1.36123 1.35752
i -32037 1.32u81 1,32126
]
1
|
|
1
|
1

208019 1.08343 1.08107
061306 1.95861 1.05616
C3ou9 1.03b52 1.63216

10. 1410438 1.10176 1.0991n 1.09654 1.09394 1.09135 1.08876
19, 1.0785% 1.07601 1.0735%¢C 1.07099 1.06850 1.06601 1.06353
20. 1.05372 1.05129 1.04886 1.0L645 1.08405 1.04165 1.03927

10. 325343 1.35018 1.364687 1.35261 1.33917 1.33555 1.33195
. 31773 1.31421 1.31071 t1.30722 1.30375 1.30030 1.29655 1.2¢343 1.22002 1.200062
12. 26524 1.27987 1.2¢652 1.27319 1.24988 1.26658 1.26330 1.26003 1.25677 1.25352
13. .25028 1.28705 1.26384 1.2u0064 1.237u% 1.23429 1.23112 1.22798 1.22%04 t.221¥2
th, 21862 1.21552 1.2128% 1.209 38 1.235632 1.20326 1.20027 1.19726 Te 19L26 1.19124
15. « 13941 1. 365533 1.182459 l.179ul 1. 17651 V. 17359 1.17068 1.14778 1.16u%0 1.16202
16. . 15018 1.1563) 1.153u8 1.15066 1. 14786 1., 14506 1.14228 1.13951 1.13670 1.1339¢9
1 X4 1.13125 1.12852 1.12541 1.123¢9 1.12038 1.11769 1.11500 1.21232 1.10964 1. 10702

]

1.

1.

21. 1.02981% 1.02747 1.0251h i.02241 1.02850 1.018%9 1.0158? 1.91360 1.01132 1.0090%
22. 1.004678 1.00u52 1.00227 1.00003 0.79780 0.97557 0.99536 0.29115 0.98895 0.98674
23. 0.98u57 C.98229 0.98023 0.978006 N.97591 C.97376 | 0.971063 0.96950 Q.906737 0.96526
28 0.96315 0.96105 C.95896 0.95647 N.05U79 | C.95272 0.95067 C.2h862 0.94658 0.96455
25, 0.94242 0.940H9 0.93847 0.736u6 | D.9234u5 | 0.932u% 0.930u6 0.92au7 0.926u9 0.92u52
26. 0.92255 0.92059 0.21865 C.15871° 1 €, 91478 | C.912686 | 0.91094 0.90903 | 0.9C7M1) 0.90521 ~
27, 0.90331 0.901u1 0.89953 Q.49765 0.89579 | 0.09203 | 0.£9207 0.59023 0.08838 0.Bu65u
23, 0.88870 0.88287 0.8H1CS 0.87923 | 0.87742 ¢.07562 0.87343 0.87205 0.879%27 0.86849
29 . 0.86671 0.864SH 0.86318 0.86142 0.85966 | 0.3%792 0.65619 Q.85u0b 0.05274 0.85102
30. 0.8u031 G.8u 759 0.36508¢8 C.8ul1y 0.84%24¢ | 0.85079 ) 0.83910 G.83739 0.63570 0.8 300
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