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The aerodynamic resistance of the hull (above water) and superstructure account for 
approximately 5–8% of the total drag on a ship and for approximately 10% of the total 
resistance, but by optimising the ship’s aerodynamic profile in the early design phase, it is 
possible to save a substantial quantity in the overall fuel consumption.  
  

Relationship between Propulsion Power and Wind Resistance 
•         Propulsion Power is proportional to Total Resistance 
•         Total Resistance would be equal to Still Water Resistance plus Wind Resistance 
•         Wind Resistance is calculated from the formula Rwnd=1/2 X Cx X Pair X At x 

Vr2 or  
•         Wind Resistance is directly proportional to Transverse Projected Area above 

water line and Vr is the Relative Wind Speed.  
•         Wind Resistance is also a function of density of air which is in turn a function of 

the temperature. 
•         Likewise, Still Water Resistance is a function of Density of sea water which is 

further a function of sea water temperature  
Conventionally, ships have been sailing with the Superstructure containing Bridge and 
accommodation protruding out vertically from the horizontal longitudinal box structure 
containing cargo and machinery spaces. The superstructure protruding out is inherent 
with a lot of disadvantages and results in unnecessary and avoidable wastage of 
propulsion power. 
   
Today’s  bridge  watchkeepers  do not have to step outside the bridge to have a feel of the 
sea, to take sights or for any other traditional navigational watchkeeping requirements.  
Reliance has been placed on technology for all navigational duties. GPS, ARPA, ECDIS 
have taken over the traditional duties of navigational watchkeepers. All the watchkeeper 
does today is to look out through the sealed bridge. Often, this vision is impaired by rain, 
fog,  wind etc. etc. rendering him helpless in a crucial situation. Accidents have occurred 
where a bridge watchkeeper could not discern a moving vessel from a stationary object, 
where technology had failed to warn him.   The very purpose of bridge lookout has lost 
its relevance. 

Using high resolution cameras with infra red vision with telescopic view mounted outside 
the bridge facing to the front and to the sides which would project the image on to a 
stationary screen, the watchkeeper can take the right decision rather than depending 
solely on his sight and smell. In other words, the bridge front can be converted to a giant 
screen which would give live high definition images  of what is happening outside 
irrespective of the weather condition outside. 
This would render the tall bridge concept redundant. The bridge could as well be housed 
to be a part of the flat box structure, which could be raised if necessary to a height for 
berthing and unberthing operations during arrival and departure from port.  The 
accommodation would also be a part of the box structure. Ultimately, the bridge could be 



integrated with engine room for sailing watch keeping purposes leading to reduction in 
manpower and consequent costs. 
  
The exhaust pipes coul be led below the waterline aiding the propeller thrust if a reliable 
non-return mechanism is incorporated to prevent sea water ingress into the exhaust 
pipes. This would enhance the propellor thrust further.  

 


