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Prof. Dr.-Ing. M.Schmiechen MS 1305081300
_ 1401221400
To whom it may concern 1404011700
Powering performance
of a bulk carrier MS 140910140
during speed trials Correction of the labels of the plot

of propulsive efficiencies reported,
traditionally identified from model
tests according to Dr. Hollenbach!

in ballast condition
reduced to nominal
no wind condition

Preface

Preamble

The present analysis of a powering triahie upgraded version of the first of
my 'post-ANONYMA trial evaluations' published earlier as PATE_01.
For the whole context and for more details the Corasions of PATE_01
should be referred to!

Data provided

The powering trial analysed according to the ratigmocedure promoted is ¢
of the reference cases of an ongoing researchagpréje usual only the
anonymised data, just mean values of measureditjesiatnd crude estimates
of wind and waves, have been made available foatiagysis.

Further, for comparison with the evaluation acaogdio an unspecified, more
or less traditional procedure, few results havenlpgevided.

Rational evaluation

The following analysis is solely based on extrens@gple propeller, current
and environment conventions and on the mean datatesl, though without
their confidence ranges. No prior data and parasetdl be used, particularly
not those derived from corresponding model tedtsisTthe procedure and its
results are as transparent and observer indepeasi@@cessary for the rational
resolution of ‘conflicts' of any type!

Subsequent trustworthy predictions (!) of the pamgeperformance at loading
conditions and sea states differing from thoseailieng during the trials arsot
subject of this exercise. But in the Conclusionthatend of PATE_01 serious
doubts concerning any traditional convention basegdrior data are being
expressed and future solutions are being outlined.

‘Disclaimer’
In spite of utmost care the following evaluatiantlie meantime a document of
more than thirty pages, may still contain mistaKése author will gratefully

appreciate and acknowledge any of those broudfistattention, so that he
may correct them.
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References
Reference:C:\PATES\PATE_00.2.mcd

General Remarks
Concepts
Names
Symbols
Remarks
Units
Routines

Identify trial and evaluation
TID :="01.1"
EID := conca{"PATE_",TID)

'‘Constants'
1
D p:=7.05m Dpi=Dp—
P P P m
1
h c:=3.85m he=he—
S S S m

Trials conditions

1
Nominal propeller submergence
Dp
h P.Tip* hg+ — h P.Tip=7-375

Sp.Tip=Taft~Np.Tip  SP.Tip=0.045

PATE_01.1.mcd/ 2 of 26

EID ="PATE_01.1"

diameter of propeller

height of shaft above base

draft aft

At this small nominal submergence and the seasptated the
propeller may have been ventilating even at therdaimd conditions.

Wave

175
5 H wave'=
W waveH:= . -deg

175 Water depth
175

Copyright M. Schmiechen 2014

H Wave:= 3.3'M

175 H Wave
m

d Water:= 65'M

wave height
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Mean values reported
For ready reference the matrices of the mean valugse measured magnitudes,
alias 'quantities’, are printed here and convedesll Units. Further down
intermediate results are printed as well to peahécks 6f plausibility.

It is noted here explicitly, that no confidenceirad the mean values have been

reported.
Day time Heading Rel. wind velocity Rel. wind direct
(5 21] 180 [35] [ 5 ]
5 48 0 11 160
6 04 0 11 160
6 28 180 35 5
6 44 180 41 5
) 77 0 10 160
time:= . Y HG = . deg V HA = 0 kts W HA = - deg
7 46 180 42 5
8 10 180 44 5
8 29 0 8 165
8 41 0 7 160
|9 5 | | 180 | | 45 | | 0 |
Shaft frequency Measured shaft power Ship speedgreamd
[ 52.47 ] [ 1924 ] [ 6.657 |
52.47 1758 8.210
66.58 3232 11.044
66.60 3639 7.967
82.26 6358 11.442
N o 82.27 i PS:= 6038 KW Vv G = 14.018 Kis
94.85 | mIn 9344 15.784
94.86 9730 13.049
102.81 12425 14.256
102.88 12055 17.152
104.89 12778 17.380
| 104.87 | 13248 | 14.211 ]

Further it is mentioned here, that in Mathcad therational indices standardly
start from zero as usual in mathematics and thtiseanmathematical subroutines
available in the Numericl Recipes subroutine paekdgus the possible change
of the standard, resulting in intransparent cosl@oi a viable choice..
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'‘Duration’ of measurements S
mean

S [
mean m

1 nm Distances sailed at each run

Smean”™

Sailing the same distance at different speeds, dveeenautical mile, is in
accordance with the name 'miles runs', in Germailéd-Fahrten’, but has the
disadvantage, that the average values derived fnensampled values have
wider confidence ranges at the higher speeds.

‘Non-dimensionalise' magnitudes

sec 1 sec
\% =V — N g:= N g'sec Pg=Pg—— \% =V —
HA HA ", S S S S Mw HG HG

Times of measurements

ni := last tim&©”) i:=0.ni
dur - Smean Com im0 4 gime>.Min  dur sec
Ul’l - V =1lume + lime 'W T'W
HGi
t my = mean(t) At=t-tq,

Normalise data
At this stage for preliminary check of consistecyy!

J =J/Dp,V N a
HG, I PPV G N KP.oriq"KP<P,DP’PSI’NSI>

Sort runs

S:= Sort_runé 11|G’K P.orig’w HG>

_ <o0> <1> _<e> o <z3>
JG.up" K P.up~ JG.do= Kp.do=

[0.555] [0.161] [0.685] [0.147]

0.524 0.149 0.726 0.133

3 | 0.609 K _|o0.138 3 | 0.746 K 0131

G.Up 7| 0602 P.up™ 133 G.do™| 5729 P.do™| 9132

0.607 0.138 0.730 0.134

 0.593] 0.139] | 0.725]  0.134]
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Scrutinise data

Power ratios vs hull advance ratios

0.18
[%2]
2 K P.upo.16
o +——+
& Kp.do
g o
e 0.14
0153 0.6 0.7 0.8

‘]G.up"]G.do
hull advance ratios over ground

Evidently the values at the first double run ardiers eliminated without further
study of possible reasons. In the traditional eatidun the values at the first two
double runs, i. e. the first four data sets havenlignored. For ready comparison
of results the same data set will be used in PATE2.0

Outlying data eliminated

ne:= 2 ni := last(t)- ne
i:=0.ni
At = At = V =V
req i +ne W HG.req W HGi+ne HA.req HAi+ne
At:= At g W HG = W HG.red V'HA =V HAred
N =N P =P V =V
S.reqi Si-|—ne S.req S|+ne HG.req HGi+ne
N s=Ngred P5=Pg red V'HG =V HG.red
Normalise reduced data
JHGI=J<DP,VHGI,NSI> KPI=KP<p,DP,PSI,NSI>
S:= Sort_runé 11|G’K P,llJ HG>
_ <o0> <1> _<e> o <3>
JHG.up" K P.up~ JHG.do™= S Kp.do=
[0.524] [0.149] [0.726] [0.133]
0.609 0.138 0.746 0.131
JHG.up: 0.602 K P.up™ 0.138 JHG.do=]0.729 K p do=|0.132
0.607 0.138 0.730 0.134
| 0.593 ] | 0.139 | 0.725] | 0.134]
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Analyse power supplied
including identification of tidal current

Conventions adopted
Propeller power convention

]
PSgudp.N.V) = p,N*+p N*V
Tidal current velocity convention

VC(V,0,At) = v, +V,cos WAt + Vv, sin{7At) !
Resgyp= Suppliedr(p,D p, AtV g Wy N s Pg)

APssup V' Vwe
v Hw P PS.SUp = Ressup
JHw  Pn Kpsup

Power ratios vs hull advance ratios

0.16

3.914
" KP,sup0-15 0= -0.317
2 eKe © 0.027
S RpP.up
o +++ 014 2.402 103
2 Kp.do
o

$

0.13

_[0.219
Pn -0.125

0'120.5 0.6 0.7 0.8

IHwWIHG.up I HG.do
hull advance ratios

Nota bene:The propeller performance in the behind conditaentified is tha
at the hull condition, the loading condition and tea condition prevailing at
the trials!

Supplied power residua
Check distribution of residua

Values of random variables need to be tested fomabdistribution before using
mean values and and standard deviations.

Copyright M. Schmiechen 2014 MS 01.04.2014 17:38 h
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[distr sampkoet Samplegir distrpar] = norm_dist(AP S.sua

0.1
0.05

sampl ~0>

sort . -1.08010 3
<0> . _

sample,iy . dIStrpar— 0.032
' 9.987 10°
“0L5 -1 0 1 2

distr

According to the result plotted the following ermmalysis is justified.

95 % confidence radius

number of samples of parameters

=ni+1 nN.=4

Ng p

PS.sup.95= C 95(AP s supf)

k:=0..1 Atplto::—l.s

AP S.sup.95 = PS.sup.95

0.05

of degrees of freedo

f::ns—np

MW
Pssupgs—kw =247 kW

At =19

1

plt

AP S.sup.05 =~ PS.sup.95

Supplied power residua vs time

>

PS-SUP 0.025

-

5

S.sup.95
4510

S.sup.05
-0.025

>
o

power residua in MW

N

-0.05"

At, At
time in hrs

0 1 2

plt

Accordingly the conventions adopted 'describepiner data perfectly well!
The relatively small value of the confidence radiaenot be judged objectively,
as the confidence ranges of the mean values haveero provided as in case of
the analysis of the ANONYMA trials.

Copyright M. Schmiechen 2014

MS 01.04.2014 17:38 h



Schmiechen: Post-ANONYMA PATE_01.1.mcd/ 8 of 26
evaluations of powering trials

Current velocity identified

o Current velocity vs time [_0516]
o -0.616
g -0.2 -0.678
£ -0.771
2y
o VWG _ m -0.843
e T Vwe = kts
> kts-sec |-0.925
c
() -
S Cos 1.007
© -1.062

0s -1.094

2 o ° ! 2 -1.144]

At
time in hrs
During the trials the current changed more thah da&hot!
V WG.mean™ v0 V WG'meah—kts- SeC:—0.694 Nominal mean current in kts

m . , . .
V WG.ampl= <vl>2 + <v2>2 \% WG.ampl e es, =0.493 Nominal tidal amplitude in kts

kts-sec
Mean velocity over ground and mean power
nj = ni-1 i=0.ni At _ At2-j + Atz-j +1
' 2 T mearjl ' 2
Vv +V P +P
v - HGZ_J. HGZ_J. 1 5 - S.sug_j S.sug_j 1
HG.mearJJ . > S.sup.meqn‘ >
Mean hull speed thru water vs time
(&S]
[}
9
c 12
= Vihw In the present case the
Z soo mean speed over
% VHG.mean 2 ground happens to be
2 s equal to the speed over
>
£ Ps.sup.mean 6 ground at the mean
S 528 time between the two
3 corresponding runs.
% 3

At, At mean At mean

timein hrs
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Scrutinise results of an undisclosed traditional emuation
Part 1 concerning the speed through the water

Data used in the traditional evaluation
ji=0.ni-2

2

- Y =
At traci = Atj 2 HG.traq HGJ. .

N S.traq =Ng

P =P
42 S.traq S

J+2

v HW.raf = V hw, v WG.raf = Vwe
]+ ]+

2 2

JHW.ralj 1= JHWJ.H K P.raf = Kp

j+2

Hull speed thru water reported

[12.38]
12.85
14.72
14.29 sec
V HW.trad = 15 46 ‘kts V Hw.trad=V HW.trad
15.84
16.23
| 15.80
v HW.trac}
J = 0000 7
HW.traq D pN S.tra(il
Mean hull speed thru water vs time
£
£
5 Y HW 8
T 66O
i V Hw.trad
é Ba8 5
o
]
Qo
o
wn
4—2 -1 0 1 2
time in hrs

Copyright M. Schmiechen 2014

v WG.traq =V we,
i+

v HG.traq =V HG,
i+

PATE_01.1.mcd /9 of 26

2

2

K P.sup.ra}t’= K P.sup_,

[0.659]
0.684
0.679
0.660
0.658
0.674
0.677

 0.660 ]

JHW.trad =

MS 01.04.2014 17:38 h
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Current velocity identified
by traditional procedure

v WG.traq = <V HG.traq -V HW.tracD'dir(llJ HG.traq>

Tidal approximation
as in the rational evaluation

A WG.traq’O’= 1

A WG.traq’ - C°§<°° TAt traq>

A WG.traq , = sin<oo-|--At traq> o816

X WG.trad™= geninv( AWG.trad> vV WG.trad X WG.trad=| 0-264
-0.122

V WG.trad.corr= A WG.tradX WG.trad

AV WG .trad= VY WG.trad™ Y WG.trad.corr

v HW.trad.corf"= v HG.traq +V WG.trad.corjr'dir<qJ HG.traq>

Current velocities vs time

0
(&]
?
= -0.25
c Ywe
n 669
y% V WG.trad
5 =23 -05
S V' \WG.trad.corr
c 666
o
= -0.75
(&]
L3 -1 0 1 2

At, At trad At trad
time in hrs
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Nominal mean currents and tidal amplitudes compared

Nominal mean currents in kts Nominal tidal amplitudes in kts
Rational
V m_- 0.694 V m_- 0.493
WG.mean o cec WG.amplkts_SeC :
Traditional
V= X WG.trad
o g N2 L g \2
V' WG.mean™ VY, V' WG.ampl= 4/ \V1> + \V2>
V m_- 1.586 V m_- 0.566
WG.mean o cec WG.amplkts_SeC :

Mean difference of traditionally identified current

In view of the intricate current conditions in tBast China Sea the comparison
of the nominal tidal currents is not particularhgamingful, while the results
plotted suggest the comparison of the mean difterém the currents identified
being more reasonable in the present context.

AV WG =V wWe.trad™ VY WG.rat

AV \WG.meari= Mean AV g |

m
AV ——— =-0.268 kts
WG.meanktS_ sec

Check distribution of differences in current
AAV WG, = AV WG, - AV \WG.mean

[distr sampkgt sampleg;y distrpar] = norm_dist(AAV WG>

0.2
0.1
<0>
samplgqrt 0.000
=2 0 : —
<0> distr par=| 0:076
sampl
0.027
-0.1
~0-23 -1 0 1 2

distr

Copyright M. Schmiechen 2014 MS 01.04.2014 17:38 h
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According to the plot of differences in currentsrtified and the subsequent check
of the distribution the differences are 'of cansg'quite normally distributed. Thus
the following analysis is not quite justified.

95 % confidence radius

number of samples of parameters of degrees of freedo
Ngi=ni-1 Np=3 f::ns—nIO
m
AV \G 95 rad= C 9584V W f ) BAV WG .95 radyg o 0130 KIS
k:=0.1 At plto =-0.7 At pltl = 1.9

AAV WG 5Q = ©

ANV WG.95 AAV \wG.95.rad ANV WG.05, = -BAV \WG.95.rad

] Differences in current vs time

AAV \nG 0.1 f\
558

ALV G .95 0.05
g Pl

MV \wes0 ©

DAV \yG 05 0-05

— ) b

-0.1

difference in current in m/sec

~0187 0 1 2

time in hrs

plt

As has been observed again and again the traditioet&od does not permit
correctly to identify the current.
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Shaft power ratios vs hull advance ratios

\ HW.trad.corf"= v HW.ran - AV WG.mear’1dir<llJ HG.traq>

v HW.trad.corf'

JHW.trad.cor[’: DpNg q
tra

Fairing power ratios

Agp =3 “
KPJ. K < HW.trad.cor>

X kp = geninv Agp) K p rat

K p.sup.trad® A KPX KP

0145 Power ratios vs hull advance ratios

0.14

K P.sup.rat
SaSaS]

K'p.sup.trad-135
=2

power ratios

0.12
8.62 0.64 0.66 0.68 0.7 0.72

JHW.ratJHW. trad.corr
hull advance ratios

Evidently the power ratios versus the advance satientified differ significantly

in tendency. There may be many reasons, among teisurface effect due to the
extremely small nominal propeller submergence ootectly being accounted for
in the undisclosed traditional procedure.

Scrutinise results of an undisclosed traditional esuation
End of Part 1 concerning the hull speed through the water

Copyright M. Schmiechen 2014 MS 01.04.2014 17:38 h
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. [-5.637]
Analyse power required 16.920
Specify relative environmental conditions 19.820
Relative wind from ahead -5.125
Vv Y cos/ Vv _|-5.125
HA.xi : HAi 3< HAi> HAX ™| 50304
Check wind speed over ground 20.515
Vv Vv Vv dir [y -4.100
= — -di
AG, = [V Hax =V H | i Hg | .
. . 22.361
Approximate quadratically - N
k:=0..2
k
ik '> 12.949
X AG = geninV( AAG> -V AG X AG =] 0.572
-0.046
V AG.rat=A AGX AG
0 Wind speeds vs time [12.202]
12.479
g VHG . 12.635
600
E V HA x il ; ; l 12.861
RVl e 13.031
& Vag w0 i V AG.rat=
" 660 13.224
E VAG.rat 13.425
s __ 0 :
13.573
10 13.663
_2 o ° ! ? | 13.835]
At
time in hrs

Relative wind speed corrected

AV ac =V aGrat™ V AG

Copyright M. Schmiechen 2014 MS 01.04.2014 17:38 h
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[ 0.883 |
-0.342
-1.299
0.525
-0.214
-0.367
0.245
0.649
1.135

|-1.215

AV pg =

PATE_01.1.mcd / 15 of 26

Evidently the differences depend on the directibthe runs
relative the wind.

As oscillations of the wind speed over ground areaxpected
to correlate with the varying directions of the&sua
correction of this systematic effect, in the meadurelative
wind speed, maybe due to the installation of thedwneter, is
appropriate. But it is worth noting, that the coteel values
remain nominal values!

VHarat =V HG *V AG.rat 'd"<‘1’ HGi>

Relative wind speeds vs time

[-6.521]
16.577
18.521
-5.650
_|-4011
v HA.rat ~ 19.937
20.759
-4.749
-4.722
| 21.146 |
30
K%
e 20
= VHAx
8 [Sasas)
© Viarat 10
v g58
©
£
= 0

Copyright M. Schmiechen 2014

At
time in hrs
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Conventions adopted
First power' convention

- 3
Psreq.0d:V HW) = 9V Hw
Second power convention

Psreq 1%V Hw YV HA) = &V HATV HA [V pw"

Evaluation

ResSreq= Require({ Vhe Ps.supV HA.rat>

[APS.req 9 Psreq A req X req] = Respgq

Check distribtution

[distr sampkoet Samplegir distrpar] = norm_dist(AP S.re(}

0.5
<0>
samplg ¢ 3.798 103
ee6 o distrpar: 0.492
APl 0.156
-0.5 .

-2 -1 0 1 2
distr

According to this plot the power residua are nofyndistributed, so that the
following analysis is justified.

95 % confidence radius

number of samples of parameters of degrees of freedo

Ngi=ni+1 Npi=2 f::ns—nIO

P S.req.95: C 95<AP S.req f> P Sreq95: 0.314 95% radius = 315 kW
k:=0.1 At plto =-1.3 At pltl = 1.9

AP S.req.95 = PS.req.95 AP S.req.05 =~ PSreq.95

Copyright M. Schmiechen 2014 MS 01.04.2014 17:38 h
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Supplied power residua vs time

APS.req 0.5 Q/? /D 0018

AP g req.95 1.698 103

%

q
APS req.05 0.412

o V 0.214

-2 -1 0 1 2
timein hrs

power residua in MW

As usual the required power residua are much ldiger in case of the
supplied power due to the uncertainties in the wirgasurements and the
crude wave observations.

In view of the values of the powers measured tteevaf the confidence
radius is felt to be quite realistic, the relatixaues ranging from 10 to 2.5 %.

[0.097]
0.086
| 0.049

Powers required 0.052
0.034
0.032
Total power required vs time 0.025
0.026
0.025
| 0.024 |

Total power required Pg=

total power required in MW

At
time in hrs
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First partial power required

. <0>
F)S.req.l" A req X req
: : . . [ 3.322
S First partial power required vs time
E 1.247
3 3.694
2 10 6.793
g PS.req.l 5 ~ 9.697
§eee 5 S.req.17| 5 479
g 7.145
@©
o 12.443
= 3 -1 0 1 2 12.946
At | 7.077 |
time in hrs
This concept has formerly,igheadingly been called ‘water' power.
Second partial power required
o <1>.

F)S.req.2‘ A req X req i i
> -0.410
= 1.912
£ Second partial power required vs time '

o 6

4] 3.428

= . -0.391

T p -0.332

= " Sireq.2 P =

S eeo 2 S.req.27| 4531

£ . 5.366

8

= -0.338

C -_

g 22 -1 0 1 2 -0.339

” At | 5.551 |
time in hrs

This concept has formerlyiideadingly been called ‘wind and wave' power.
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Re-order runs

R,=it2 R R0~

=V yw R:= csor{ R1) Run:=

Run number re-ordered
according to increasing hull speed through speed
The natural count of runs is coveniently reduced by

Nominal power vs hull speed v IS
at the nominal no wind condition HW .rat.trial’
— —_— - - . - 3
Cpyi=0,+0, C py =0.01981 P S.rat.trig) = Cpyv <V HW.rat.tr|a|>
Shaft power at no wind vs hull speed " 1705 ]
> 3.147
S
= 1 4.801
8 6.270
& Ps.rat.trial . 7.359
= 660 P ial=
% S.rat.trial™| g 996
o
£ 4 9.589
< 9.764
. 11.234
4 5 6 7 8 9 | 11.651)
V Hw.rat.trial

hull speed in m /sec

Nota bene:The power at the nominal no wind condition idesetifis that at the hull
condition, the loading condition and the sea caooiprevailing at the trials!
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Powering performance
at the nominal no wind condition

Normalise power coefficient
- C py1c®
Cpvn=—=——

PDp
Identify equilibrium
Ji=05 K:i=0.15 Initial values
Given

K=p,y +pPpJ

0 1
K=C py ¥’
Solve

JHW.novAW _
= Find( J, K)

K'p.novaw

JHW.novAw =0.697 K p.novaw =0.132
Results plotted

k:=0..10
J = 0.625+ 0.0tk
HW.pItk

K P.sup.plf = P n,* P nl"] HW.plt,

. 3
K P.req.pl& =C PV.n'(J HW.pItk>

Nominal no wind condition

K P.sup.plt

Kp.sup.rat 014
000

K P.req.plt

K'P.novAW 0.13
ooo

supplied and required power ratios

0.6 0.65 0.7 0.75

JHW.plt: I HW.rat I HW.pits  HW.novAW
hull advance ratios

Copyright M. Schmiechen 2014 MS 01.04.2014 17:38 h



Schmiechen: Post-ANONYMA PATE_01.1.mcd /21 of 26
evaluations of powering trials

Frequency of shaft rev's
at the nominal no wind condition

According to the conventions adopted the resutbisined according to the
following simple rule.

v HW.rat.tria|
N PRRE
STt = L Wnovaw D p
Shaft frequency vs hull speed [0.898]
1.101
T 1.268
= 15
5 1.386
o N s rat.trial 1 | 1.462
g oo° N s rat.trial= 1563
E 1.597
S 0.5
1.606
0 1.683
4 5 6 7 8 9
1.704
V HW rat.trial - :

hull speed in m/s

The very clumsy check of consistency performedasecof ANONYMA
was neither necessary nor transparent!
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Scrutinise results of an undisclosed traditional esduation
Part 2 concerning the powers supplied and required

The results of the traditional evaluation are thasslicted for the reference
condition, which differes only slightly from theafs condition.

Trials condition Reference condition
T aft.trial =7.422m T aft.ref:: 7.60'm
T fore trial’= 6-12m T fore ref= 6.10M

N 3 .: 3
D vol.trial = 58894.xm™ D /g ref = 59649.0m

Propeller power supplied (delivered) and shaft freqency
at reference condition reported

[6.369] [ 4.4224 ] [ 75.8 | [0.828]
6.611 5.8975 81.8 0.824
7.573 9.2628 94.6 0.801
V i frad = 7.351 P o trad 7.4969 MW N g yrag= 89.4 om0 b= 0.808
7.953 9.8683 97.5 0.788
8.149 12.0176 102.7 0.780
8.349 12.7595 105.0 0.770
| 8.128 | 10.5436 | 99.7 | 1 0.781
P - P trad N - N s trad
S.trad MW S.trad T Hz

0> ._ 1> _ 2> 3> _
ref°” = v HW.trad ref'” = P s trad ref~” = N S.trad ref” =1 D
ref:= csor( refo)
. 0> _ 1> _ 2> o 1>
V HW trad.ref= ref> P s trad.ref ref> N s trad.ret™ ref” D.trad’= ref>
As far as has been disclosed the results of tliiitraal evaluation are based on
the considerable number of nine small correctiorsraost importantly on the

‘calculated propulsive efficiency values' reportaslhas been explicitly stated in
a remark.
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Shaft powers vs hull speed

15
=
=
£ Psrattrial 10
S as)
2p
2 " S.trad.ref
o 558
& 5
S
ey
"

0% 5 6 7 8 9

V Hw.rat.triak vV HW.trad.ref
hull speeds in m/sec

, Shaft frequencies vs hull speed
N
T
E 15
.g N's rat.trial
c 660
=1 Nstrad.ref 1
o 828
¥
s 05
(7]

0% 5 6 7 8 9

V Hw.rat.triat VY HW.trad.ref
hull speeds in m/sec

Evidently the results of the rational evaluatiorited trials condition, requiring no
prior data, and the results of the traditional estibn at the only slightly different
reference condition, requiring very many prior dadast but not least the
computed values of the propulsive efficiency, aegywnearly the same, not to say
identical'.
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Computed values of the propulsive efficiency analgsl

k:=0..1

A ete},k ' <V HW.trad.reﬁk

X ota'= genin\<Aeta>-n D

N D.trad™ A etaX eta

N D.trad.mean™ mear(r] D.trad>

n D.trad.n} =N D.trad.mean

trad. propulsive efficciencies

Propulsive efficiencies vs hull speed

o+—o—

0.75 S
N D.trad
[Sasas)
N D.trad.m 95

0.25

0
6 65 7 75 8 85 9

V' HWw.trad.ref
hull speeds in m/sec

This analysis shows that the traditional evaluattopractically in accordance
with the convention, implying that the propellepermanently operating at the
same normalised condition, resulting in the quadrassistance law..

C RV.tot = N D.trad.meai PV

. 2
R HW.trad.tth =C RV.tot'/V HW.trad.reI)

\

How the computed values of the propulsive efficiehave been arrived at

in the traditional evaluation remains undisclosetlile the resistance andhe
propulsive efficiency can be identified in a ratioml way solely from data
acquired at quasi-steady monitoring tests without ay prior information
what-so-ever being necessargs has been shown in a 'model’ study published
on my website and in the Festschrift ‘From METECQR8.to ANONYMA 2013
and further' also to be found on the website.

Scrutinise results of an undisclosed traditional esuation
End of Part 2 concerning the powers supplied and required
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Recording results
of the rational evaluation at the trial condition
of the traditional evaluation at the reference coniion

Record:= Interna,late[Ressup Resreq]

Final rate[Run AtV yw.rat.trial P s.rat.trial N S.rat.trial]
'nternaltraf[v WG.trad.corr Y HW.trad.corr K P-Sup-traC]

Final traf[Run Atyrad V Hw.trad.ref P S.trad.ref N S.trad.ref]
recordt—[ Interna}y; Final 5 Internaly o4 Finaltrad]

record

File := concaf"Results_",EID)

WRITEPRN( Fil§) := Record

Print final rational results

final o~ = Run
m

final 17 = V o

rat HW.rat.trial kts-sec
. <2> _
final . t™" = P g rat trial

min

final .3~ = N i

rat S.rat.trial Sec

[ 3.000 8.583 1.705 53.878 |
2.000 10.528 3.147 66.086
4.000 12.120 4.801 76.076
5.000 13.247 6.270 83.153
7.000 13.974 7.359 87.713
6.000 14.941 8.996 93.788
8.000 15.263 9.589 95.806
11.000 15.355 9.764 96.384
9.000 16.090 11.234 100.996

| 10.000 16.286 11.651 102.232]

final rat =
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Conclusions

For the whole context and more details the Conclusis of the PATE_01
should be referred to!

As the current and the powering performance idieatiby the traditional
procedure are not at all in agreement with theltesd the rational evaluation,
the agreement in the final results remains unempthi

For the rational evaluation the change from thedrtondition to the reference
condition results in an increase in resistancetdulee change in the

displacement volume, and in an increase in theytsope efficiency due to the
larger nominal submergence of the propeller, maympensating each other.

But the result of the rational evaluation stillluntes the relatively small power
required for moving in the sea state reporfduls the strictly accidental
coincidence of the results remains as unexplained @he whole undisclosed
traditional procedure. In fact any traditional proc edure is doomed to fail ir
cases where no prior experience and data are avdile.

END

Powering performance
of a bulk carrier
during speed trials
in ballast condition
reduced to nominal
no wind condition
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