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INTRODUCTION 

The United States Coast Guard (USCG) Initiated a model experimental 

program at the Naval Ship Research and Development Center (NSRDC) to aid in 

the evaluation of a proposed design for a 140-foot WYTM with icebreaking 

capabilities.  In this program NSRDC was requested to provide the following: 

(1)    Shaft horsepower (Ps)» effective horsepower (PE)f RPM and allied 

data for the hull with rudder. 

Pg and RPM for the towrope and bollard pull conditions. 

Flow patterns about the underwater portion of the hull and rudder. 

Velocity distribution in way of the propeller and its harmonic 

(2) 

(3) 

(4) 

analysis. 

(5) Maneuvering and directional stability. 

"his report covers Items (1) and (2).    Data for Items (3),   (4),  and (5) 

of the program will be issued in subsequent reportsJ*"^ 

PROCEDURE AND EXPERIMENTAL RESULTS 

Model 5336 represents a 140-foot WYTM icebreaker constructed in accordance 

with USCG lines and offsets No.   140 WYTM-0101-1 dated 14 August 1974. 

A linear ratio of 9.273 was selected so that a 4-bladed stock 

propeller with a nominal diameter of 11 Inches could 

be used in the powering phase of this program.    Additional ship and model data 

along with hull characteristics are given in Figure 1.    Abbreviated hull 

lines of the WYTM are shown in Figure 2.    Fitting room photographs of the 

model are displayed in Figure 3. 



Predictions of Pg, Fg and allied data resulting from the propulsion 

experiment at the design drsft corresponding to 12 feet, trimmed to s level 

baseline, and a displacement of 666 tons are tabulated in Table 1. The tables 

are copies of computer output sheets.  In this computer program some of the 

final values are rounded off. The Pg, Pg, RPM and ru (R/Ps) >re presented 

graphically in Figure 4. These data show that when fitted with an 8.5-foot 

prototype of NSRDC Stock Propeller 4665, the WYTM will attain a speed of about 

14.6 knots using 2500 shaft horsepower. 

Table 2 gives predictions for Ps and allied data tabulated for the WYTM 

at the 11-foot draft,even baseline. The PE, PS, RPM and \ are also shown 

graphically in Figure 5. 

All powering predictions reported herein are for the ship operating in 

smooth, deep, fresh water with a temperature of 40 degrees Fahrenheit. A 

correlation allowance (C^) of 0.0004 and the ITTC friction formulation of 

1957 were used in all frictlonal calculations. The open-water characteristic 

curves for NSRDC Stock Propeller 4665 ace shown in Figure 6. Tabulated open- 

water data are given in Table 3. 

Change of level data taken during various experiments are shown in 

Figure 7. The wave profiles for 10 and 15 knots are shown graphically In Figure 8 

for the 12-foot draft condition. Wave profile photographs taken during 

Experiment 5, the 12-foot draft condition, are shown in Figure 9. 

Predictions of Pg and RPM requirements for towrope pull conditions are 

shown in Figure 10. The speeds covered in the ahead operation are zero (bollard) 

pull), 3, and 6 knots. The predictions for the bollard pull astern operation 

are given in Figure 11, 



3 

06 
oomuioooooooo»ninooooo«no 
CM(MiHi-ti-«>-|p-l<Mcn^(ncMQQH(M(NrMrX<HaO 
OOOOOOOOOOOOOOOOOOOOCTN 

g E 

£   u 

OininooooQOmmininotriQOOOirto 
ff»o\ONOOOOOeioor^r^r»f^vOvom«»fOcMiH 
OOCrHi-tMiHr-tOOOOOOOOOOOOO 

»rimmooomiooooiommmoiAir» 
OOOr-trHrHOOOOOOX^ONOOOOvOin 

o 
-3- 
«I 

iH 

CM 
IT» 
r-t 
•* 

ooooooooooooooooooooo 
•-tiHHiHf-ti-IHHiH<Hi-IHHHHHi-tf-lfHfHr-t 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

3 
I 

inoo«nooooomoiooo>noooooo 
m»nm«*«»s»»»ir»^vot>.^ovovovooooNOrHr-if^ 

8 

H     ootnomir. ooo>nooinino>oooomo 
ir»mmmirtir>mm«*«*«»,4''*«*«»'«»>«««,n«ncn 

H     mooomiomoooomininoutooinoo 
3        •st-<i-<i-«»c)rofn-*-*""imu"i»nut>£)vOr^oooooNO 

m«niriin«ninmiriinoo»oinoiAino>r(mino 

s         
pL,        Hr^incMOtooosfOaoHcnirtvOHOCMooaop-ir^o 
3       aoa\r-4i*>«4'invoaoo\<Hcsro^voaoo<N<noNCM>o 

iHiHiHiHtHHH«Me>jp<Nc>4(Mn«ncn<n^^ 

w  
ii moo\>ooocM<r«or^r»fnvoooooooooo 

i-incsM^msoooosH^r^noo«*»»© 

W 0-*>©000\^^rHONCTNOvOHl^«NJOOOOOO 
Chi rMroiooocMirtooiOHoosOfOcM^ciaNtnr^inaotn 

H H iH e>4 to sr 

809990000000000000000 
oooo>no»no»no<noinotr>ou-, omo 

>   
mvor»eoa«a»oo»-)rHtMo<cofo<*«»intovovoi>. 

.< 



OS 

SB 

c 

oo»ooioo'0'nooioi/,»ooio«AO«nmoio 
aia»oooor*.t^vommmrofNiHfHi-((N<,inrncs»iH 
ooooooooooooooooooooo 

moo>ooooo«ooiooiniriommoomo oo(ria»a>oooooNoooooor^vovo^3-fi«M,-)^Hai 
OOOOi-trHiHi-HOOOOOOOOOOOOON 

miTtiriirtOOu^iniAinooomomoomoo 
OOOOrHiHOOooooO(^croor>.vo-*ncM 

«J       ooooooooooooooinmomooui 

iH        ooGOooaoQOooooooGOQOooQoaoooooooaooooocor^ 

u 

3 
I 

moomoou^m 
o\ON0Naoaoaor»r^ 

ooomoino*nooooo 
ooo^oor^.^»^^ooo^»H^4fnt-^cM 
i^r»r>»r>.r«.i^r^h»ooxoooooo 

H 

5 i iriOinioiooooo«nooioiflOiniftioomiri 
»9'in«»'a,nm«MiHOO\o\a>oor^vo«a-<Moaivoio 

W3 

3 
I 

en 

ininooiri«ommoo«oooiooiooo 

• 

in 

• 

o 

• 

• • 
in m •«» 
r» r^ r^ •   •   • • • • •       • • • • 

sO 

• 
r^ r^ oo 
r^ r^ f. •   •   • • • 

OS 

• 
o 
oo • 

oooooou"i'noooi/ti/"immm»nminir»o OOOOOOO>a0a0l^sOin<4'r0CMHOC0s0>4-CM 
soso^DsosovoiominmminminmioiA-*-*^-^ 

s 

csi>*somsoMfHmr>»-»i-ipnr^oor^os^ooor^r^ 
cMoo^HONasOtMsOWOfHrncsooor^r^OrHr* ooa>iHrri'>*mi>.oooNOcMfn^mt^oc>jirio>psim 

Hi-tiHi-tfHHf-icMCMtseviMcMfnfOfnfn^'^t 

tn 
CIvOO'srvr^vO'-tOOOOCSONOOOOOOOOO roir(oopnomo4i-iro«*r>.oo\«nHiHrosocsisoso 

^pjc>jm»»ir»sor«.o»OMr^ps4a>CTsf00r>i 
HHHCMCMPOinr^O» 

8 
M        O«»<»«>l«*P0>HO00O«*«»«nfsJHOOOOOO Xi        csicnioootNinoNO-or^roooNtMO'd-oocsir^-tfos 

i-iiHiHeM«n«*i«*mmr^o>H»»ON'*i-(oo 
H r-( .H C4 ro <n 

w 
oooooooooo ooooo»nomom o o o o o o o m o m o m o in o o 

m o 
insor*ooosoNOO<HrHcMp«iroro«»«»ininsOsot>^ 



TABLE 3 

FAIRED OPEN WATER CHARACTERISTICS 

PROPELLER '»665      TEST ? 

Rr 10K 
Q no 

.000 .381» .3te .000 
.050 .268 .322 .066 
.100 .251 .30W .132 
.150 ,23k .286 .195 
.200 .217 .269 .257 
.250 .199 .252 .311» 
.300 • 181 .235 .367 
.350 .162 .217 .«»15 
.WOO .1W2 .199 .«♦55 
.W50 .122 .Idl .«♦35 
.501 .102 .161 .SOW 
.550 .081 .mo .505 
.600 .059 .118 .««78 
.650 .037 .ogw ,kOh 
.700 .Olt» .068 .225 
.733 o.aoo .C52 c.ooc 
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