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The purpose of this document is to summarize and demonstrate V&V proceduresto be used in
CFDLab reports.

Nomenclature:

Sq1: solution from fine grid

Sg2: solution from medium grid

Sys: solution from coarse grid

Rg: grid convergence ratio

ry: grid refinement ratio

Pgy: order of accuracy for grid

Pgest: theoretical order of accuracy, 2 for 2™ order and 1 for 1% order schemes
P: ratio of accuracy of grid and theoretical accuracy

8 reg1: grid error from Richardson Extrapolation based on fine mesh solution

Uy grid uncertainty based on FS method



Formulae:
€g21= Sg2- Sq1

€g32= Sg3- Sg2
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If monotonically converged (0<Ry<1), then:
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Following examples demonstrate grid studies for friction factor of laminar pipe flows.
Example:
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Egn = Sgy — Sy =—0.0027916

Eg3 = Sg3 — Sy, =—0.0157815
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