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‘Computational Fluid Dynamlcs and Heat Transfer (ME630A) Gt
Department of Mechanical Engineering, Indian Institute of Technology Kanpur

* You may attempt questions in any order. Answer to each question. however, must start from a
fresh page '

e Parts of same question must be answered fogether, failing which only the first part will be graded

* Multiple answers of same question will incur negative marks

1. (10 points) We wish to solve the following Equations using both Gauss-Seidel and Jacobi

technique. Starting from an initial guess of (0,0), carry out the first three iterations.
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2. (10 points) For the discretization scheme (in a non-uniform grid) shown belew [ j
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(a) Using Taylor series analysis, find the expressions for the coristants a, b and ¢

(b) Find the order of the truncation error p&e
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4. 30 points) Following Equation governs the x-momentum balance for 2-D, steady, boundary

layer flow over a flat plate: & L 1 — 16 y)“']gL.-\- L€ vlsir&p&)
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+v-——=;— u(y=0)=0,u(y—>oo)=u(x;0)=u

now be used for solving u L
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(a) Comment on the nature of the PDE

-~ (b) Discretize the PDE and the initial/boundary conditions and justify that your discreti
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(¢) Clearly state (step-by-step) the solution algorithm _az.\%
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\/ S. (30 points) 1-D unsteady heat conduction Equation (in Cartesian coordinate) is discretized @ |

: _(using uniform grid) in the following way: : e ”E%:/:F:f:’:ﬁ U

conforms to the nature of the PDE
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in the above Equation, m is constant that dictates the accuracy of the scheme y D

(a) Using Taylor scries analysis find the modified Equation PD E —% PDE + @ ‘

(b) Find the orcer of the truncation error, converting the time-derivatives appearing in the
truncation error to spatial derivatives using the following relations: g g et R
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(c) Find the expression of m
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