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Finalists

Two finalist prizes for our inaugural MSC Nastran Award were granted to:

T. Klimmek, M. Schulze, M. Abu-Zurayk, C. Ilic, and A. Merle, DLR Germany

T. Klimmek, M. Schulze, M. Abu-Zurayk, C. Ilic, and A. Merle from DLR in Germany for their 2019 paper “CPACS-MONA – An 
Independent and in High-Fidelity Based MDO Tasks Integrated Process for the Structural and Aeroelastic Design of Aircraft 
Configurations” published at the International Forum on Aeroelasticity and Structural Dynamics, 9-13 June 2019, Savannah, 
Georgia, USA. The judging panel liked this classical execution of MSC Nastran in a highly parameterized aeroelastic structural 
design process (CPACS-MONA) for simultaneous structural and aeroelastic design of the load carrying structure of an 
aircraft configuration. It involved preliminary mass and loads estimation based on conceptual design methods followed by 
a parameterized set-up of simulation models in MSC Nastran and an optimization model. These models were then used for 
comprehensive loads analyses followed by component wise structural optimization. The latter took stress, strain, buckling 
and control surface efficiency as constraints into account. The detailed structural modelling in MSC Nastran allowed DLR to 
use well-established structural optimization methods. The data basis for the simulation models and the various MSC Nastran 
analyses were a suitable CPACS (Common Parametric Aircraft Configuration Schema) dataset. 
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This design process CPACS-MONA 
(Mod Gen from DLR and Nastran from 
MSC) is also part of various high-
fidelity based MDO (Multi Domain 
Optimization) processes developed 
at DLR where other disciplines like 
aerodynamics and overall aircraft 
design are involved. The DLR paper 
executed on three applications for 
CPACS-MONA:

a. An independent and stand-
alone aeroelastic structural 
design process for the XRF1-DLR 
baseline configuration,

b. Investigation of a number of 
geometrical variations regarding 

Daisuke Miyashiro, HisaoTaira and 
Kazuo Umemura from Japan for their 
paper “Vibration analysis of single-
stranded DNA-wrapped single-
walled carbon nanotubes using finite 
element method” published in the 
2019 Composites Part B: Engineering 
Journal (Volume 173, 15 September 
2019, 106896). The judges loved this 
cutting-edge biomedical application 
of carbon nanotubes being wrapped 
around DNA strands simulated in 
MSC Nastran at the nanomaterials 
scale. The ultimate goal here being 
the possibility of using such graphene 
strands as platforms for future drug 
delivery mechanisms. The team were 
able to use MSC Nastran to simulate 
individual strands of DNA modelled in 
natural frequency and mode shapes to 
a very high degree of accuracy:

The three researchers from the 
Department of Physics at Tokyo 
University of Science, Hokkaido 
University and Estech Corporation 
analyzed vibration characteristics 
of single-walled carbon nanotubes 
(SWCNTs) wrapped with single-
stranded DNA (ssDNA) using the finite 

element simulation method inside 
MSC Nastran. Their SWCNT model was 
calculated from the 1st-bending mode 
of 0.98 GHz to the radial breathing 
mode of 10.2 THz under free boundary 
conditions. The natural frequency 
of the SWCNTs was consistent with 
the well-known Bernoulli-Euler beam 

theory, and with an experimental 
relationship between the wave 
number and diameter of the SWCNTs. 
Additionally, the vibration modes and 
conditions for coupling with the 1st-
bending mode of the ssDNA-SWCNTs 
were obtained under vacuum and 
water conditions to verify the model.

Thickness distribution of the main wing of the Airbus XRF1-DLR baseline
a) upper-front-view; b) lower-rear-view.

the wing aspect ratio and the wing sweep, and 
c. The results for the structural design of cpacs-MONA were examined within the 

high-fidelity based MDO approach following the so-called cybermatrix protocol

With these three studies, complete airframe aerodynamic optimization, structural 
optimization, and loads analysis were run independently in parallel with a coupling 
due to a regular exchange of defined parameters.
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Daisuke Miyashiro, HisaoTaira and Kazuo Umemura, Japan


