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1.1 Design concept solution 

NVGTR, with the support of GRAMMER, has developed a variation of 2D- and 3D-models of the innovative seat 
concept. Six different set ups have been conceived, concepted and illustrated. Different solutions of build-up 
principles and seating layouts as well as structural seat up where created. All in the spirit of super lightweight. In a 
following internal iterative step, these key principles of the chair design and material requirements have been 
further developed, based on the detailed analysis and upon a further definition of the functionalities (functional 
analysis, ergonomics). The structure layout was concept design detailed and a modular built-up in sketch form 
helped to define the first solution drafts. For better evaluation with partners, example visualisation of the 
concept in form of 2D sketches were conducted. 
 
 
 
 
 
 
 
 
 
 
 
 
Further cost and feasibility estimation where run by GRAMMER and an evaluation of the feasibility of the 
concept (mechanical structure and fabric) has been run by the engineering team as well. Mid-term, an evaluation 
of the various concepts by train producers among the S2R JU members was set up and successfully run.  
 

 
Figure 2: Visualisations of the pressure and seating touchpoints 

 
Pressure and seating touchpoints testing were developed by NVGTR for optimizing the 3D knitting structure. 
Engineering verification round had initial engineering approval by GRAMMER (3D FEM analysis and testing); the 
final report confirming key technical settings for the chosen final design concepts, leading into the design 
concept freeze. 
 
  

Figure 1: 2D- and 3D-models of the seat concept 
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Figure 4: Images of the developed prototype 
















