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General Open Water Characteristics
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Propeller Test Section

Propeller Model

Advancing Water 1

4

Thrust

Propellers Open water tests

T Thrust
Q Torque
n Rpm
VA Advance speed
D Diameter
r water density
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Propeller performance analysis by experiments
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Non Dimensional Particulars of Propellers
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Results are usually presented in a set of graphs for :
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Efficiency

Efficiency  for moving or propelling ship measured according to :  

In non dimensional form:
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Advance Coefficient  J

KT

KQ

h0

X-Series Propellers
BAR =0.35
Number of Blades 3

The KT, ,KQ and h0

versus J curves are 
quite suitable for 
assessing the hydrodynamic 
performance of a 
known Diameter 
and pitch propeller in the
“Running Condition Mode”

They are not very useful
in the “Static Conditions”

KT increases as J decreases

KQ increases as J decreases

Static thrust Coefficient at J=0
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8B4.70 series of open-water curves 
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Experimental data reported in diagrams 

9B5.75 series of open-water curves 
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1. Thrust at Zero 
advance  KT0 
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2. Thrust Slope at 
Zero advance 

Static Mode Assessment Criteria
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3. Torque at zero 
advance  KQ0 

4. Torque Slope at 
Zero advance 

Static Mode Assessment Criteria
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Advance Coefficient  J

Static Mode Assessment Criteria

5. Figure of Merit

KQ0

KT0

h0

Efficiency  for moving ship measure  will have no meaning for the non 
moving ship , so in static mode condition and according to relation

KQ0

KT0

In non dimensional form
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Series Number of 
propeller in 

series

Range of parameters D

(mm)

Cavitation data 
available

Notes

Blade 
number (Z)

Wageningen

B-series

120 2-7 0.3-1.05 0.6-1.4 250 0.169 No Four-bladed 
propeller has 
non-constant 

pitch dist

Au-series 34 4-7 0.4-0.758 0.5-1.2 250 0.180 No

Gawn-series 37 3 0.1-1.1 0.4-2.0 508 0.200 No

KCA-series 30 3 0.5-1.25 0.6-2.0 406 0.200 Yes

Ma-series 32 3 and 5 0.75-1.20 1.0-1.45 250 0.190 Yes

Newton-Radar 

series

12 3 0.5-1.0 1.05-2.08 254 0.167 Yes

KCD-series 24 3-6

Mainly 4

0.587 
principle

0.44-0.8

0.6-1.6 406 0.200 Yes Propeller not 
geosyms

Meridian 

series

20 6 0.45-1.05 0.4-1.2 305 0.185 Yes Propeller not 
geosyms
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Duct Design Aspects
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Nozzle Number L/D Open Water Test

2 0.67 B 4-55
3 0.5 B 4-55
4 0.83 B 4-55
5 0.5 B 4-55
6 0.5 B 4-55
7 0.5 B 4-55
7 0.5 B 4-40
7 0.5 B 4-70
7 0.5 B 2-30
7 0.5 B 3-50
7 0.5 B 3-60
8 0.5 B 4-55

10 0.4 B 4-55
11 0.3 B 4-55
18 0.5 B 4-55
19 0.5 B 4-55
20 0.5 B 4-55

19A 0.5 Ka 3-50
19A 0.5 Ka 3-65
19A 0.5 Ka 4-55
19A 0.5 Ka 4-70 
19A 0.5 Ka 5-75
19A 0.5 B 4-70
21 0.7 Ka 4-70
22 0.8 Ka 4-70
23 0.9 Ka 4-70
24 1.0 Ka 4-70
37 0.5 Ka 4-70
30 0.6 Kd 5-100
31 0.6 Kd 5-100
32 0.6 Kd 5-100
33 0.6 Kd 5-100
34 0.6 Kd 5-100
35 0.9 Kd 5-100
36 1.2 Kd 5-100
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General outline of the Ka-series propeller 
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Duct Design Aspects
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Nozzle Geometry

19A

The cylindrical inner side and the outside of the nozzle 
is straight and the trailing edge is relatively thick.

0.5

22 The same of 19A nozzle but the backing characteristics 
of these nozzles are rather poor. 0.8

24 The same of 19A nozzle but the backing characteristics 
of these nozzles are rather poor. 1

37

more symmetrical nozzle

0.5
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Experimental data reported in diagrams 
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