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Verification type Manufactured Solutions
Database MAN-1
reference

Topic / Application | Manufactured Solution
Numerical Solutions
Error Norms

Grid Convergence Study

Physics Steady Laminar Incompressible

Summary The Method of Manufactured Solutions is applied to the quantitative
verification of a code. A highly accurate numerical solution is also used
for verification.

Description The paper concerns the verification of a code, primarily via MMS, but also
via comparison with an accurate numerical solution. The Code
undergoing verification is CFDLIB, while the reference numerical solution
is generated by Fluent. Both codes are formally second order.

Formal quantitative error norms are used to quantitatively determine the
error as a function of a grid refinement study.
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Case image

Example of manufactured velocity (left) and temperature contours (right)
in the verification test case deployed

The SUSANA project is co-funded by the European Commission within the 7™ Framework Program

Grant agreement no.: FCH-JU-325386



CIIBOAR
' W

~ -SUSANA S

SUpport to SAfety ANalysis of Hydrogen and Fuel Cell Technologies
Governing du Ov
equations o7 T 5_3; =

oz dy  por dx?2  Oy?
v ov 10p (821) 3%)
T + v

+

ox dy pdy ozx?  Jy?
LT or _ (PT &T
Ox dy ox? = Oy?
Results The authors conclude that the uncertainty in the reference code (Fluent

in this case) need to be clearly understood to retain the value of
verification via this means. Code comparisons based on qualitative

metrics cannot be considered as an appropriate verification method and,
thus, may lead to over confidence.
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