
 

CONCEPT AND WORKING OF THE ‘GROOT CROSS-BOW®’  

Groot Ship Design developed in house a set of ‘wave piercing’ hull lines for (larger) cargo vessels with a vertical 

bow and covered forecastle better known as the ‘Groot Cross-Bow®’. The total set of hull lines, underwater hull 

shape and the eye catching ‘Groot Cross-Bow®’ is the ultimate answer on the urgent requests from shipowners 

and shipping companies for improved fuel efficient ship designs. 

  

This fact sheet explains and shows some principals of a hull including a ‘Groot Cross-Bow®’. To learn about the 

full effect of this concept we recommend you to contact our design office in Leek, the Netherlands. We are 

happy to discuss with you the possibilities for your future vessels operating on today’s trades. 

 

TRADITIONAL HULLS 
 

Traditional hull lines have flared bows to 

accommodate the forecastle with winches. On 

cargo vessels the flare ensures an optimum space 

forward for cargo space or deck layout. 

 

 

 

 

 

 

 

 

 

Such traditional hull lines often have a bulbous bow 

optimized for a single draught and speed. The 

general practice learns that general cargo vessels, or 

multipurpose vessels and even container vessels are 

operating on a variety of draughts and speeds. 

Therefore the overall hull efficiency with such bow is 

not as may expected and in a lot of cases it is just 

working opposite for what it was originally designed 

for. 

 

In heavy weather and head seas the flared bow, with 

or without a bulbous bow, slams into the waves 

causing high impacts on the vessel, forcing its captain 

to slow the vessel down. 

 

 

HULL WITH GROOT CROSS-BOW® 
 

Modern ships have less flare and have more V-

shaped hull-lines in the foreship to ensure the wave 

piercing ability. The vessels designed by Groot Ship 

Design, carrying the Groot Cross-Bow®, have such 

lines.  

 

 

 

 

 

 

 

 

 

The reduced buoyancy at the lower part is 

compensated with an extra raised and covered 

forecastle. 

 

The vertical bow, without bulb, ensures little variation 

of efficiency on different draughts. This is important 

when the vessel is designed for a variety of draughts 

and speeds. Most cargo vessels sail often partly 

loaded and sometimes empty in ballast conditions, 

changing draught all the time. 

 

In cases in which vessels sail higher speeds and have 

little variation in draughts (like livestock vessels) the 

Groot Cross-Bow® can be combined with a bulbous 

bow as well. 
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THEORY vs PRACTISE 
 

The effects of the designs made by Groot Ship Design 

have been calculated and tested. The most 

advanced CFD technologies were used and the 

cooperation with both HSVA and MARIN proved the 

theory of the Groot Cross-Bow® works.  

 

 
Computer simulation 1 

 

Simulations proved the resistance reduction runs upto 

9% in headseas when compared to traditional 

designs. The figure above shows the vessel with Groot 

Cross-Bow® versus traditional bow below. 

 

 
Computer simulation 2 

 

 
Scale model in ice (HSVA, ice class 1A F/S), tested for 

a multi-purpose vessel. 

 

REFERENCES 
 

At the moment (June 2016) more than 20 vessels with 

a Groot Cross-Bow® sail the world’s oceans, or are in 

the process of delivery, proving the concept is not 

only working in the computer and as a model but also 

in real live. 

 

Several projects are under consideration in sizes from 

4,000 dwt general cargo up to 2,500 TEU container 

vessels. The concept of the Groot Cross-Bow® has 

successfully been implemented on designs for: 

 

 Multi-Purpose / General Cargo Vessels 

 Bulk carriers 

 Livestock carriers 

 Product /Chemical tankers 

 LNG tankers 

 Juice carrier 

 
Livestock Carrier (7 vessels built) 

 

 
Shortsea LNG carrier (concept) 

 

 
Multipurpose vessel (5 vessels built) 

 

Quote from one of the captains sailing with a Groot 

Cross-Bow® vessel: 

‘As to the behavior of the vessel to weather conditions, she 
is responding very well. Very impressive. She does not 
slam/pound hard even on rough head sea. Yes, she does 
pitch but easily. She does not roll heavily either. In short, 
her design is good and I think that it is on this area that 
makes her different from the others.’ 
 

CONTACT & INFORMATION 
 

GROOT SHIP DESIGN 

Jan Willem Cuperus 

Phone  +31 592 675767  

E-mail   info@grootshipdesign.nl  

Internet www.grootshipdesign.nl 
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