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. Tab\e 1 Prmcapal pqvhcu}avs (Model | and propeUer>

Lenqﬂq oveYaH L 1.590 m
o Maxnmum raduus . %.@x '0 1oom
| Voiume of ahSplacement‘ v 0.0274 m?
Wetted Surface area - Syl 0681 m?

Block coetficient  Cb | 0429
| Prismatic coafficient Cp| 0546 | %
| Type of propeller Troost- B4-40
D;aﬁefer*of' Prope.llér | 0lom I

Table 2 Principal particulars (Model 2)

L ength overall L 1.545 m

Maximum vadius Yo wax 0.400 m
Volume of disp\dceﬁeﬁt v | 00356m?
Wetted surface area -~ Sy| 0.844 m*
Block coetficient ~ Cb | 0.560
Prismatic coefficient  Cp 0.712




B Ta}:le 3 Cond:‘mon {or measunng the pres.sure d-stnbuhon
| on the body surface (Moa!el 1 ) |

Propelley clearance ¢ (mm)- 34,39 54 74, 114, 154

Flow speed Ueo ( ‘"‘/sec> 0.5, o.é, 07, 08, 04

Propellev lodding Auy/vo, |00, 03, 05, 08

Table 4 Condition -for measuring the pressure d»'sHiLuh’on
on the body surface (Model 2 )

Propeller clearance ¢ (mm) | 32, 47, 147
Flow speed Usw (mM/sec)| 0.5, 0.6, 07, 09

| Propeller  loading alp/\/a 0.0 05, 4.2, 20




| Flow .Speed ] :Uoo (m/sec)| 0.745

TaLle 5 Conalmon 1(ov measuymg he pvessure and the w.loaf_y /
d.stnbuﬁan in +hc boundavy layer (Model 1)

Propeller cleamnce Cmm) | 35

measured .SeChon (Sq.St.) | 21,722,040, — Yoo - Heo, - Weo|
- 0(Sq.St. 2, 4/2,)2 0, /eo,'/s ‘X o

PYopelev »‘.oad}mg ) :Au7/Va: ToSSest 2, ) 2, %
‘ : T os(sast. 2, 1, r2, )

Table 6 Conamon for measurmg the pressure and +he veiac.fy
distribution in +he \:oundavy (.ayer ( Mode! 2 )

Propc”&v c')e'oran'ce CC(mm) | - 32
Flow speed =~ Uw(msec) | 07
MCGSUYed SCC‘Honi (Sq St) 7 5,3, 2, 4,"2,%1—,}"8, -Xcao; 3}{”,_%”,_2%/"0’ ) v

Propeller laadingau»/\/a'_ L7




Tab]e T ComPanson behveen experiment

and eq. (81) |

| | 1= we ,‘ »%E’ V5w
Ibppomn] | ed-(82)| exp.

4.2 | 045 | 1.0 -

7.0 | 0.49 | 0918 | 1.045 | 0875 |
110.0 | 051 | 0882)1.068 | 0875 |
12130 |0¢36" | 0.708 | 1182 |
1213.0 0.5637] 0749 | 1.121

= value estlma{ed by Tamguch'

x* value from ’fhe da’fa 01[ Unken




'Fig. 1 ,COordinqte system
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Fig. 2 ‘Arrqngement’ of pressure holes of model 1
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Fig. 3 Arrangement of pressure hole of model 2
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‘ Fig.l. Induced velocity by cylindrical vortex sheet
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 Fig.5 Boundary layer characteristics calculated by Truckenbrodt's method .
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Fig.6  Boundary layer characteristics calculated by Truckenbrodt's method



o o tfv = frictional component of thrust deduction
o | | g tp= pressue 4 | .
tp _ , | B |
| - - S | L 9 By ( Aly?
0.05 ‘. ‘ | Te = 1/2?AV02 = 2 Va ‘l"( Va )
.0 .
0.04 - o o calculation (U1 : measured)
) e » - (Uy:potential)
: .o o _ ‘ : .,
0034 - .2 experiment ( law of wall )
002 - .
0.01 L L R o
P 7.0 20 T30
, L , Al
- 1.25 3.0 | | - 8.0 , 15.0

Fig. 7 Comparison between frictional and pressure component
o of thrust deduction
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Fig.10 Pre‘ssure distribution on body surtace
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__potential calculation without propeller
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Fig.11 Pressure distribution on body surface Lt
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Fig.12 Pressure distribution on body surface
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Fig.13 Pressure distribution on body surface
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‘Mo‘de_l' 2
~propeller clearance =47 mm
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Fig.14 Pressure distrbution on body surface



o Model 2

0.8 —-‘ propeller ciearance = 147 MM

T/L%E%‘ : o Ue(TYs) -0.698
20U | | -
p 061 _ K ;;-_~—A\% =00
| AT 20099
c B omm e =0875
0 ===~ =1272

potential-kc‘alculatiOn without .propellér |
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, Fig.’15fPressured»istributlon on body surface
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Fig. 16 Pressure component of thrust deduction



Fig.17 Pitot tube
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Fig. 18 Velocity and pressure distribution in the boundary layer
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Fig. 19 Velocity and pressure distribution in the boundary ldyer
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Fig.20 Velocity and pressure distribution in the wake
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Fig. 24 Distribution of augmented pressure on body surface
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------ potential calculation
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Fig. 25 Distribution of augmented pressure on body surtace
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Fig.26 Universal velocity distribution for turbulent layers.
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- Fig.27 Calculated velocity distribution and slip velocity .
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Fig.28 Boundary condition and field configuration .
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Fig .31 Stream

lines and equal vorticity lines (Calculated)
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Fig.33 Velocity and pressure distribution in the boundary layer
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Fig.34 Velocity and pressure distribution in the wake
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Fig35 Velocitiy and pressure distribution in the wake
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Fig.36 Boundary layer characteristics
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Fig.37 Pressure distribution on the body surface and axis (wop)
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Fig.38 Pressure distribution on the body surface and axis(w.p and wgp)
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Fig.39 Thrust deduction
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Fig.40 Boundary condition and field configuration(Flat plate)
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Fig.41 Vélocity and pressure distribution in the boundary layer(Flat_plcte_)
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Fig.42 Velocity and pressure distribution in the boundary layer (Flat plate)
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Fig.43 Velocity and pressure distribution in the boundary layer(Flat plate)
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Fig.44 Velocity and pressure distribution in the wake (Flat plate)
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Fig.45 Pressure drop inducéd by propeller (Flat plate)
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Fig46 Propeller induced velocity (Flat plate)
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Fig.47 Propeller induced velocity (Body of revolution)
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Fig4g Vorticity distribution in the boundary layer (Body of revolution)
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Fig.49 Vorticity distribution in the boundary layer (Flat plate)
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Fig.50  Ilustration for obtaining AUp and AUk (Body of revolution)
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Fig-51 Illustration for obtaining AUp and AU (Flat plate)
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