Open Journal of Nature Science H4R%}%, 2019, 7(6), 590-595 Hans X
Published Online November 2019 in Hans. http://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ins.2019.76069

Three-Dimensional Reconstruction and
Numerical Simulation of Flight Performance
of Confuciusornis

Lejiao Wang?, Ying Guol2*, Xiaochen An?, Yan Zhaol2, Jingying Wang3

'The School of Life Science, Linyi University, Linyi Shandong

*The Institute of Geology and Paleontology, Linyi University, Linyi Shandong
3School of Energy and Power Engineering, Shandong University, Jinan Shandong
Email: ‘guoying@lyu.edu.cn

Received: Oct. 29", 2019; accepted: Nov. 13", 2019; published: Nov. 20", 2019

Abstract

Confuciusornis has always been one of the focuses of paleornithology, but the actual flight ability
and movement performance of Confuciusornis have been speculated by morphological analogy
and function, which has become one of the key problems hindering the study of the origin and
evolution of bird flight. In this paper, the 3D structure of Confuciusornis was reconstructed by
paleontology restoration technique, and the flight performance of Confuciusornis was quantita-
tively calculated by numerical simulation. The results showed that the geometry of Confuciusoris
had aerodynamic significance. When its initial flight speed exceeded 4 m/s, it could glide for a
certain distance with a certain height difference. This result will provide quantitative data sup-
porting the final evaluation of Confuciusornis flight ability in the future.
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Figure 1. Petrified picture of Confuciusornis
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Figure 2. Manuscript of Confuciusornis’s top view and side view (femur of hind limb was treated by fluoroscopy)
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Figure 3. Top view of three Confuciusornis models
3. AL FE =4 BRI E

4. BUEIEHL

R BASE=AE I, ARSI . BB S ROUE A E3] [14]. PR AR A il
BB Pointwise 52, (EJ T L T-15 1 JURTTE A HRE AR, 1307 A0 4 s P P 22,
SRR O . T SO BT T 52, X — A (I 75 ST TR (12 4).

e i ;ss,, ORIy
x‘*;”"ﬁ’«"ﬂé ViR g
e
é%j;iéo%ﬁﬁﬁe%
o

PRI QA’ J _
P

%

KR

= ,(’i..
RO
Y

W
A7

Figure 4. CFD grids. The hybrid grids were used to mesh the cube CFD domain, with unstructured grids for the near space
of the Confuciuornis model and structured (hexahedral) grids for the rest part
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Figure 5. Non-dimensional aerodynamic forces plotted as a function of the flight speed for three angles of attack of the
Confuciusornis model. (A) Lift coefficients; (B) Drag coefficients
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