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Rational Ship Speed Trial Evaluation MS9906211600/
Rational method proposed 9906231900
by Michael Schmiechen, Berlin

m.schm@t-online.de

Results of rational evaluation only!
Results of traditional evaluation
not being disclosed!

Note! All data in coherent Sl units, except time in hr,
as stored in the corresponding program TID_data.mcd

_1852m

Units n=____ MW := 10°-watt
o e . 3600 sec

Trial identification  TID := "05010"

File_const= concdt TID "_const.pri”

Const:= READPRN FiIe_con}?T

Cons(tJ :=TID TID ="05010" p = Consg D:= Consg

Measured data:Physical data for traditional runs as provided by the yard
File_meas_trad= condat TID " meas_trad.prn"
Datameas trag= READPRN File_meas_trad

L <0> L <1> L <2>
t:= Datameas trad ¢ = Datayeas trad V Grd = Datameas trad
- <3> - <4>
N shaft’= Datdmeas trad P shaft'= Datameas trad
> <6>

. <s .
V' W.rel.abs= Patameas trad V' W.rel.dir = Datameas trad

Convention: Speed over ground is assumed to be given in the direction of the course!
Identification of models

n:=rows() n=8 Size of sample

i=0.n-1

Power charcteristic in the behind condition

,_ 3
A ratI 0 = <N Shaflt>

—— 2
A ratI L T <N Shaflt> v Grdi

Convention: This model is introduced as sufficient
approximation
Current velodityhe range of the data available.

Harmonic current model

T := 12-hr+ 25-min Average cycle of tides
2.
= T” w = 1.406 10* sec?

Schmiechen 24/06/99 13:36 h



Rational ship trial evaluation

W = w-hr
D cyrr = if(@<m,-1,1)
]
,_ 2

A rat '~ <N Shaflt> D Curri
A =A -COS{ Wt

rat | rat % .>
A =A sinfw-t.

rat , rat < .>
Least square fit
X rat:= Ll <A rat> P Shatt
Residuain terms of power
E = Pshaft~ A rat X rat

Relative residua
E

€ = !

P Shaf
Quality of approximation

w =0.506

05010 eval ratmcd/ 2

Direction of current

Left-inverse

LI(A) :=

r<—rows( A)
cecold A
s<—svdg A
for id0..c-1
ISVi,ie<Si>_l
UV «svd( A)
U«submatriX UV, Qr-1,0,c- 1)
Vsubmatri UV, rnr+c-1,0,c- 1)

E
‘ 5 ‘ ‘ =0.305% % A inv_|eﬁeV-ISV-UT
Shaft
A inv.left
0s Relative power residua
e
% 0
+——+
~057 -05 0.5 1

t

time in hrs

Current velocity

ji=0.2
X
rat,
VE 2+]
X rat
1

v Currrag = Vo + vl-cos<oo-ti> + vz-sin<oo-ti>

Convention: The current is assumed to be in the direction of the ship's axis,
the propeller is assumed not to notice cross flow.
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o1 Current velocity
-0.2
o
£
£ Vcurrat
S +—+—+ 03
5
o
-0.4
"057 -0.5 0 05 1
t
time in hrs

Ship hull speed, i. e. relative to the water

v Hull.rat =V Grd ~ v Curr.rait'D Curr

105 Ship speeds
10
§ V Hull.rat
& 9
8.5
8—l -0.5 0 0.5 1
t
time in hrs
Power parameters, rational
Prat = X rat Prat = X rat
0 0 1 1
Normalised values
V
I hullrat = Hull.rat prat0 pratl
ull.rat = 5N K = K =
i D-N P.rat P.rat
Shaflt 0 p-D° 1 p.D*

Power characteristic

K P.rat.mealn’: K P.ra(tJ -K P.ratl"J HuII.raI;I

PShaflt
K Pi . D> /N 3
P < Shaflt>
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Normalized power characteristics

0.18

0.175

~+ =

power ratios

0.16

O'158.78 0.79 0.8 0.81 0.82

J Hull.rat
hull advance ratio

'Resistance' characteristic

i=0.n-1 v W.rel.x = v W.rel.abls'cos< VW.reI.diri>

k:=0.2 A = [V K+l A = <v >3
req’k < HuII.rat|> req’3 W.rel.xI

Convention: This model is introduced as sufficient
approximation

X req = LI <A req> P ghaf9C of the data available.

E req= P Shaft™ A req X req

E req
ereq =5
Shatt ) Relative power residua
Quality of approximation 8
E 2 1
re S
1Eral ) oaoos s
P Shatt g Cfre
[} % 0
§ ——
£
Final rational power ® -1
V' W.red.x'= =V Hull.rat -
-1 -0.5 0 0.5 1
- 3 t
A red.3|’ - <V W.red.>i<> time in hrs
<3>

P Shaft.rat.fin’= A req X req~ X reqa'A req  tX reqa'A red.3

Table of values

Speed Speed_Power := "Speed in kn Speed
Speeg:: (16.5+ 0.5 ) -kn Speed_POW(Iair_ly0 = o
Power Speed_POW(grl := "Power in MW"
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Rational ship trial evaluation

A red

1,k

Power:=

Speed_Power

05010 eval ratmcd/5

[ Speed kt1 |- Spee; 3
i m-se(:1> A reds <m-sec‘:j
Powelr
Areg X req Speed—POW?{_l,l = F
"Speed in kn" "Power in MW"
16.50 6.56
17.00 7.35
17.50 8.22
18.00 9.18
18.50 10.22
19.00 11.36
19.50 12.59
20.00 13.91

Speed-power curves

16

P Shaft

106 14

6906
P Shaft

106 12

_e -
P Shaft.rat.fin

106 10
+ + +
Power

106

Power in MW

Rates of revolution
Revy p V,P,N) =

17 18

19 20 21

VGrd V Hull.rat V Hull.rat Speed

0.5144 0.5144 '

0.5144 '0.5144

Speed in knots

n;«last( V)
for i00.n;
%P,
qleVi

N« Ni

N rat
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N Shaft.rat.fin'= Revs< Prat:V Hull.rat: P Shaft.rat.fin N Shafﬁ

Table of values Speed

Speed Speed_Re\6§0 := "Speed in kn" Speed_ReYi 1o’ =
Revolutions Speed_Revs, := "Revs per min"
Revs:= Rev€ Rat, SpeedPower, N Shafﬁ

Speed_ReYi 11 Revs|-60

["Speed in kn" "Revs per min"]
16.50 104.00
17.00 107.65
17.50 111.34
Speed_Revs 18.00 115.07
18.50 118.84
19.00 122.64
19.50 126.47
20.00 130.32
140 Speed-revs curve
@ N shaft60 130
2eoee6
E Ngpaftt0
g —-
s N shaft.ratfinff0 120
S+ ++
§ Revs 60
i
110
1005 17 18 19 20 21

VGrd V Hullrat V Hull.rat Speed
0.5144 05144 ' 0.5144 05144
Speed in knots

Remarks: All conventions are open for discussion.
The sea state has not yet been taken into account
for lack of an adequate model,
that may be identified from the few data at hand
due to the traditional trials procedure.
Errors due to incorrect interpretation of the traditional
conventions may still have to be corrected!!!

END Rational Ship Speed Trial Evaluation
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