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General remarks

Rational evaluation

The rational evaluations are solely based on extlesimple 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 thoseaihieng during the trials arsot
subject of this exercise. But at the end of thedimions of PATE_01 serious
doubts concerning any traditional convention basegrior data are being
expressed and future solutions are being outlined.

Traditional procedures

Contrary to the rational procedure promoted and denonstrated all
traditional procedures are based on prior data, andhis not only for the
prediction mentioned, but incorrectly already for the evaluation of the
powering performance at the trials conditions.

But both these essential operations cannot meet thequirements of
transparency and observer independence unless based additional data
observed at various conditions, permitting to iderify all parameters
necessary for the trustworthy prediction.

In a way the situation is still similar to the caietiand evaluation of model te
according to Froude's procedure, where the 'esdettiie frictional part cannot
be modelled, but is being based on prior data.

'Direct power method'

The STAImo-System aggressively promoted by MARIMased on the
propulsive efficiency as input value, (to be) pdlé&s joker out ofhe sleeve ar
is still being based on the unsubstantiated cla@neady pinpointed in the
chapter on 'The Emperor's New Clothes' in my papéFuture Ship Powering
Trials Now!" brought to the attention of colleagwesridwide in May 2013.
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Concepts and symbols
Table of names and symbols

Names Symbols

rational ” traditional rational |traditional

‘Bodies'

Ground G

Water W water

Air Wind A wind

Seaway Waves S wave

Hull H

Shaft S

Propeller P

'Speeds’

Hull speed relative to ship speed over ground| ¢ Ve

ground

Hull speed relative to wate ship speed in water awV Vy Vs

Hull speed relative to air relative wind velocity HyY V Wind rel
==V

Water speed relative to current velocity Mve

ground

Water speed relative to hul relative current vitioc | V wn

Air speed relative to ground  wind velocity Y V wind

Air speed relative to hull W

Wave speed relative to wave velocity Vsg V wind

ground

Hull speed relative to wave AV

Evaluations

rational rat

traditional trad

Conditions

trials trial

reference ref
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Remarks
Speeds

The speeds relative to the hull are the longitudipaeds, positive in the
forward direction.

The notational conventions for speeds imply sigrergal with the reversal of
indices, e. g.
Vwh==Vhw.

Thus the speed of the incomingter is negative at positive forward hull spe
while traditionally the speed of wind incoming frahead is 'counted' positive.

This inconsistency is particularly evident at tleewind condition, precisely tt
'no wind relative to the water' condition

Vaw=Van+Vuw=0,
resulting correctly in the negative relative wirmted

Van=—Vhw.
and in the relation
Via=Vhw.

The reason for this confusion is to be found initfe@nsistent traditional
jargon. In the analysis not tlair speed ideing used, but the hull speed rela
to the air as is the hull speed relative to theewat

Powers

Further, the shaft power supplied is positive asdmatter of convenience, the
shaft power required is traditionally counted pusitis well, in accordance
with the balance of powers

PS.sup_ PS.req= 0
at steady conditions, 'hopefully' prevailing atitianal trials.

While the supplied power convention introduced
Ps.sup= Po N3+ p1N >V hw
is straightforward, the required power conventimindduced
Psreq= Qo Viw? Vi + di| Vual Vea Vaw
in cases of constant sea state during the trig@dseareful consideration.

Writing the convention in detalil

— Psreq= qOVWH2 Vwh+qi| Vial Via Vwn
results in the original format

Psreq= Qo Viw? Vaw + di| Vhal Vea Vaw

only, if not the incoming wind is considered, biu¢ speed of the ship relative
the air, as is usually done and has been statedebef
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Conventions, i. e. axioms

In terms of logics the conventions mentioned are @&ms introduced as
common reference to be agreed upon by the partiesviolved. As in case of
the rational theory of hull-propeller interactidretconventions are not rabbits
magically pulled out of a hat, btitey are based on the simplest possible
ideal models meeting the basic standards of invanmee and providing a
sufficiently rich structure to describe the data_inthe usually very narrow
range of data and of interest

The aim is not to increase the complexity of therait model, but to aggregate
it so that the few remaining parameters can beiftkshreliably. The essential
problem for theoretician and practicians alikeoisihderstand the conventional
nature of the procedure. The identification of plagameters, systems
identification, is a necessary tool, but not theeetial aspect.

The supplied power convention adopted
Ps.sup= Po N3+ p1N 2 (Vhe - Vwe)
has the 'dramatic' advantage that it permits gleartl cleanly to separate two

problems, each described by a set of linear equatmbe solved for the few
parameters to be identified.

The first problem is to identify the parametersha powering function and the
parameters of the unknown current prevailing dutimgtrails, often based on
the convention of a simple harmonic tide superingpdasn a mean current. The
second problem is to identify the parameters oftingronmental convention

Psreq= Qo Viaw® + 91| Veal Vea Viaw + Q2 Hs®Vis® Vaw,
both operations based on the same mean data réporte

The 'local' convention for the first partial poweguired at the prevailing
conditions (), formerly briefly called 'requiredater power', implies that the
propeller permanently operates at the same hudirraiyratio and at the same
power ratio. And this implies that the unknown prigive efficiency is
constant.

With the quadratic convention for the force of #iethe 'local convention for
the second partial power required at the prevaitirditions (1), formerly
briefly called ‘required wind power', is thus naotfpielse but a theorem in the
context of the axiomatic system!

For lack of data the third partial power requirédhe prevailing conditions (!),
formerly briefly called 'required wave power', witte 'observed’ wave height
and the 'observed' hull speed relative to the vimusually not explicitly
accounted for.
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Data in SI-Units, if not explicitly stated other@jsand non-dimensionalised in view
of further use in some mathematical subroutineschvhy definition cannot handle

Units
arguments of different units!
length m
angle rad
time sec
frequency Hz = sec
nm
speed kts:= —
hr
mass kg
force N := newton
power W := watt
General constants
. m
field strength’ g:= 9.81-§

density of seawater

tidal frequency

p = 1.025 18-kg-m 3

2Tt

W A
T 12.417hr

Sample 95 % confidence radius
10
St95(f) =2 +F

95 % Student's fractiles
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nm:= 1852m

1
deg:= ﬁ-rad

min := 60-sec
hr ;= 3600sec
1
rpm:= —
min
kts = 0.514m
S
t == 10000kg
kN := 103-N
MN := 103-kN
kW = 103-W
MW := 103-kW
g:=9.81
p:= P Assumedl
kg-m 3
wT:=wyhr

C g5(AV,f) = | s Stdeyav)

I

AV 95&

Av 95
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Routines

Normalise data

J(D,V,N):=——

\Y,
D-N

Sort data in down and up-wind runs

Sort_run% 4 K p. W HG> =

Tidal current convention

KP(p,D,P,N) :=
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10°-P
p 'D5'N3

for ido.. Iast(tp HG>

. Tt
T W He >3

S 5.0 IHG,

3 o’1FK P

jo(—j0+1

otherwise

S .2 IHG,

jl(—j1+l

VTV, 07,At) =V +V,-coS At +V, sin(w At

Directions of runs

dlr(llJ HG> = if (lp HG>12[’1’_1>

Analyse power supplied

SuppliedT<p,D,At,V ue ¥ pe N S’PS> = | for jOo0..last(At)
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A /N
sup | SJ>

A «/N >2-v
09,1 §) Y HG
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A —-IN < \2dir/y >
sup =[N g MY e,
Asup “Asup 2-co{mT-Atj>

A Suq"fA suq , -Sin coT At>

X supt geninv< Asup> Pg

Ps.sugA sup”X sup

AP s sugPs-Ps.sup
for kJo..1

P X sup,

16°-p,
F
ELANPPNER
p,«Stdev AP g g,

Ce svd% Asup>
C4
p3FEO

for kJo..2
X
V, «—

k
X SUp1

Sl'l%+k

for jo..last(At)
(
% WGjeVT\v,ooT,Atj>

v HWJ.*V HG, ~ v WGJ.'C“V<‘1J HGJ.>

JHWj<—J<D, Vv HW. N SJ>

KPSUWKP/p D, PSSUI? >

APssup V' Vwe
Viw P Pssup
JHw  Pn Kpsup
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Check distributions

norm_dist{ sampl:=

Copyright M. Schmiechen 2014

r<rows( sampl
c« colg sampl
for ido..r-1

2-(1+1
fracteg—l
r+1

dst« fract
distri <+ 2-root( erf (dst)- fractdst)

for j00..1

A distr (disty;
for j00..c-1

samplsort< 17 sort< sampﬁj >>
distr yq— genin\< Adistr> 'samplgoyg
sampligjr—A gistrdistr par
for j0o0..c-1

distrpar

. 1,]
dlstrparz J'(_T
’ r

[distr samplgr Samplegi distrpar]
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Analyse power required: wind and wave speeds corrated!

ReCIUireC{ VHW’PS’V HA> = | for i D0|ast<VHw>
3

A req <V HWi>

v HA, vV HW,

A «V .
req 1 HAi

X reque”im(Areq»PS
Psred A req”X req

AP g red=Ps~Psureq
for kJo..1

QX req,
0, Stdev AP g req

Ce svd% Areq>

[APS.req 9 PsreqAreq X req]
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Analyse power required: sea state provisionally acunted for

ReCIUireds<V HW’PS’V HA’H S’V HS> =
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for idJo.. Iast(V HW>
3
A req 0“ <V HWi>

v HA, vV HW,

A «V .
req 1 HAi

A req’2“<H SI'V HS|>2'V HW.,
X req“genim’(Areq»PS
Ps.red A reqX req

AP g redPs~Psureq

for kJo..2

QX req,

R Stde\<AP s.rec}
Ce svds{ Areq>

C
1

q<—
4 C
0

[APS.req 9 PsreqAreq X req]
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Analyse power required: wind and wave speeds corrated!
'in ideal' ill-conditioned (!) case, parameter of first partial power
introduced as identified for sister ship

ReCIUiredR<V HW’PS’V HA’X req.()> = | for i0o.. |aSt<VHw>
A « IV 3
reqyo \ HWi>

A «V .
req 1 HAi

VHA

YV Hw,
X reqfx req.0

<o>
PsreqfX recl)'A req

A req<1> '<PS‘ I:>S.req.J>

X «—
re <1> <1>
1 A req A req
<1> X

Psreq. 2 A req req,
PsredPs.req.1t Ps.req.2

AP g redPs-Psureq
for kJo..1

G X req
0, Stdev AP g req

Ce svd{ Areq>

[APS.req 9 Psreq A req X req]

END of PATEs:
Post ANONYMA trial evaluations
Preliminaries
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