
 

 

ALASKA CLASS FERRY 
Speed and Power Estimate 

 

Prepared for: Alaska Marine Highway System • Ketchikan, AK 
 

Ref: 06137-006-050-1 Rev. 0 November 29, 2010 

 

Preliminary 



Alaska Marine Highway System ALASKA CLASS FERRY 11/29/10 

ELLIOTT BAY DESIGN GROUP Job: 06137 By: PDF 
06137-006-050-1P0.doc Rev. 0 Page: i 

 

PREPARED BY 
Elliott Bay Design Group 

5305 Shilshole Ave. NW, Ste. 100 
Seattle, WA 98107 

 
 

 

REVISIONS 
 

REV DESCRIPTION DATE APPROVED 

0 Preliminary issue 11/29/10  

 



Alaska Marine Highway System ALASKA CLASS FERRY 11/29/10 

ELLIOTT BAY DESIGN GROUP Job: 06137 By: PDF 
06137-006-050-1P0.doc Rev. 0 Page: ii 

 

TABLE OF CONTENTS 

 PAGE 

Purpose 1 

Procedure 1 
EHP Calculation 1 
Powering 1 

Given and Assumed Parameters 2 

Conclusions 2 
Resistance 2 
Speed 3 
Propeller and RPM 4 

References 4 

Appendix A 
NavCad Output 
EMD Engine Data 

Appendix B 
TAKU Model Test Report 

 



Alaska Marine Highway System ALASKA CLASS FERRY 11/29/10 

ELLIOTT BAY DESIGN GROUP Job: 06137 By: PDF 
06137-006-050-1P0.doc Rev. 0 Page:  1 

PURPOSE 
The purpose of this report is to present the results of the speed and power estimate for the 
ALASKA CLASS FERRY.  The subject vessel is a 350 ft long × 74 ft wide × 24 ft deep 
passenger vehicle ferry, and will be owned and operated by the Alaska Marine Highway System 
(AMHS).  The vessel is intended for operation on inside-waters routes in the state of Alaska, and 
on international voyages to Canada. 

PROCEDURE 

EHP Calculation 
NavCad 2009 software (Reference 1) is used to perform effective horsepower (EHP) calculations.  
Based on the vessel characteristics input into NavCad, the program is used to determine the best 
of dozens of widely accepted prediction methods to use for the prediction.  NavCad then uses 
statistical regression to fit the vessel, based on its characteristics, into the matrix of existing 
performance data.  The contribution of wind, wave and appendage data to resistance is included 
in the EHP calculation. 

The "Holtrop 1984" method (References 2 and 3) is determined to be the most appropriate bare 
hull prediction method based on similarities in the hull data contained in that method to the 
subject vessel.  Holtrop is a 3D method, meaning that it uses a form factor applied to the frictional 
resistance in addition to the normally used residuary coefficient and correlation allowance.  This is 
a more modern method, and widely accepted to be more accurate than 2D methods which do not 
use a form factor. 

No prediction method is perfect, and when sea trial data exists for similar vessels it is 
advantageous to compare actual results of sea trials to predictions so that accuracy can be verified 
or adjusted if necessary.  The AMHS vessel M/V TAKU is the parent hull of the subject vessel, 
and as such, can be assumed to have a similar relation between predicted and actual resistance vs. 
powering curves.  A "Holtrop 1984" prediction is performed for the TAKU, and the bare hull 
resistance prediction is compared to the sea trial data.  Based on these results, the "Holtrop 1984" 
prediction method over predicts the resistance of the TAKU at speeds of greater than 14 knots.  
Therefore, no corrective margin is required for the prediction of the ALASKA CLASS FERRY, 
because the "Holtrop 1984" prediction will be conservative over the speed range being 
considered. 

Powering 
NavCad software is also used to size a propeller.  The "B-Series" (References 5 and 6) regression 
is used because it is a widely used method for commercial vessel propellers. 

A controllable pitch propeller (CPP) is used in this analysis.  CPPs are used on many of the 
AMHS vessels because of the greater thrust control and reversibility they provide when 
maneuvering in port. 

NavCad software has a routine that takes engine brake horsepower (BHP) curves and fuel 
consumption curves to simultaneously solve for optimal engine RPM and propeller pitch for a 



Alaska Marine Highway System ALASKA CLASS FERRY 11/29/10 

ELLIOTT BAY DESIGN GROUP Job: 06137 By: PDF 
06137-006-050-1P0.doc Rev. 0 Page:  2 

given vessel speed.  This method is used along with iteration of the propeller characteristics to 
find the highest vessel speed for each engine speed.  Cavitation on the propellers is also 
considered.  In accordance with commercial vessel recommendations of Reference 7, back 
cavitation is held below 5%. 

The overall propulsive coefficient (OPC) is found once engine data and propeller characteristics 
are included in the propulsion analysis.  An EMD engine model rated at 5000 BHP at 900 RPM is 
used in this analysis.  Engine details are found in Appendix A. 

The "combinator" solving routine is used to solve for the optimum propeller pitch and engine 
RPM which lies on the rated engine power curve.  By solving for the optimum (most efficient) 
combination of RPM and pitch for given engine BHP values, the maximum vessel speed is 
calculated. 

GIVEN AND ASSUMED PARAMETERS 
Waves in southeast Alaska generally do not become fully developed.  Because of this, standard 
sea state data does not accurately represent the actual conditions which will be encountered by the 
vessel.  Therefore, wind and sea state numbers are selected based on the historical data reported 
in Reference 9.  The 99th percentile wave height correlates to Sea State 4, and the maximum 99th 
percentile wind speed is 34 knots.  Sea States 2 and 0 are selected with 20 and 10 knots, 
respectively, to demonstrate performance in expected normal operating conditions. 

See "NavCad Output / Hull Data" in the Appendix for vessel parameters and sea state inputs. 

Design Speed = 17 knots, maximum of 5% back cavitation allowed at design speed. 

Gear Ratio = 4.42.  This number was chosen to keep linear velocity to between 80 and 90 feet per 
second at 0.7R of the propeller blade. 

CONCLUSIONS 

Resistance 
Hull resistance is calculated before engine and propeller selections are made and include an 
allowance for appendages and bulbous bow.  The resistance vs. speed curves for calm water with 
10-knot head winds and for Sea States 2 and 4 are found in Appendix A. 
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Speed 
Three conditions are analyzed to predict vessel speed for the specified engines at 80% and 100% 
(sprint) engine speeds.  Shaft Horsepower (SHP) is given as well for comparison with the graphs 
included in Appendix A. 

 5000 BHP 
(80% MCR) 

5000 BHP 
(100% MCR) 

Notes 

Sea State 0 17.4 knots 18.6 knots calm seas 
10 knot head wind 

Sea State 2 16.7 knots 17.9 knots 1.0 foot waves - head seas 
20 knot head wind 

Sea State 4 14.4 knots 15.8 knots 6.2 foot waves - head seas 
34 knot head wind 
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Propeller and RPM 
The following describes the preliminary propeller.  The characteristics of this propeller are to be 
refined by the vendor at a later stage of design. 

Type Controllable Pitch 
Propeller 

 

Number of Blades 4  

Diameter 11 feet 15% tip clearance provided 

Pitch Varies Pitch will be controlled at each running 
condition to optimize performance. 

Expanded Area 
Ratio 

0.640-0.670 Must be great enough to ensure less than 5% 
back cavitation. 

RPM 224 maximum Based on 90 fps rotational velocity at 0.7R. 
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RESISTANCE VS. SPEED IN SEA STATE 0 
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RESISTANCE VS. SPEED IN SEA STATE 2 
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RESISTANCE VS. SPEED IN SEA STATE 4 
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5000 BHP ENGINE – SEA STATE 0 
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5000 BHP ENGINE – SEA STATE 2 
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5000 BHP ENGINE – SEA STATE 4 
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EMD ENGINE DATA 
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Appendix B 
TAKU Model Test Report 
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