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Unit 6 - Week 4

Course outline

Assignment 4

The due date for submitting this assignment has passed. Due on 2019-08-28, 23:59 IST.
As per our records you have not submitted this assignment.

How to access the portal?

Week-0
Week 1 1) I we consider thermal convection between two infinite plates at £ = 0 and z = =, the basis function for i, which satisfies the free-slip boundary 1 point
conditions will be
Week 2
u:(K)2 sin{nz) exp(ik, - r.) + c. c.
Week 3
u- (k)2 cos(nz)exp(ik, -r1) +c.c.
Week 4

Lecture 15: Thermal Instability uz(k)2 sin(nwz) exp(ik, - ri) +c.c.

Lecture 16: Thermal u- (k)2 cos(nrz)exp(ik, -ri1) + ¢ c.

Instabilities Continued o
Mo, the answer is incorrect.

Lecture 17: Rotating Score: 0
Convection: Instability and Accepted Answers:
BT u: (k)2 sin(nz)exp(ik, -r) +c.c.

Lecture Slides 2) The non-dimensionalized equation for velocity in Rayleigh Benard convection (RBC) is 1 point

Quiz : Assignment 4 _
2 +(u-V)u= Vo + RaPr 6z + PrV’u.
Assignment 4 Solution

Feedback For Week 4 Which termis} in the above equation has (have) to be dropped to linearize the equation?

Week 5
(u- V)uand PrViu

Week 6 )
(u- Viuand RaPr @z
Week 7
(u- V) uonly
Week B
PrV<u only
Week 3 Mo, the answer is incorrect.
Score: 0
Week 10 Accepted Answers:
(u- V) uonly
Week 11
3) Consider RBC between two infinite plates. The free-slip boundary conditions for u,. and y, at the bottom and top plates will be: 1 point
Week 12

Live Session

Text Transcripts B
u, = 0; % =0
gy iy
dz D" dr 0

Mo, the answer is incorrect.
acore: 0

Accepted Answers:

By _ 0. —
=0, wu; =0

4)  When writing the HBC equations (with incompressibility and without rotation) in Craya-Herring basis, the active modes of u(k) lie along which basis 1 point
vectors?

e and e
e and e
ey and e,

21, E'g r.i]'ld 21
Mo, the answer is incorrect.

Score: 0

{mcepted Answers:
e and e

2) Consider a matrix equation of the form x = Ax, where 0 points
—Prk* —RaPrk, /’k

o |

—k;'fﬁ: —k?

A=
The product of the eigenvalues of A will be:

—(RaPr + 1}&:”’5:
—(Pr + 1)k?
RaPr k3 [k

Prk® — RaPr k] [k

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
Prk® — RaPr k} /&

6) For the stability analysis of REC (worked out in the video lecture), what is the wavelength corresponding to k; at the critical Rayleigh number for 1 point
n=27

2v2

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
V2

7] For rotating flows, an additional non-dimensional number, Taylor number, appears in the equation for velocity. This number is defined as the ratio 1 point
between:

Coriolis force
Yiscous force

Coriolis force
Inertial force

Coriolis force
Buoyvant formce

Coriolis toree
Pressure gpradient

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
Coriolis force

Wiscous force
8) For rotating flows, which of the following non-dimensional numbers defines the ratio between viscous forces to Coriolis forces? 1 point

Ekman number
Richardson number
Hossby number
Taylor number

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
Ekman number

9) For rotating Rayleigh Benard convection, the critical Rayleigh number, Ra,, is given by: 1 point

5

Ra, = 22 + (nm)* 221

where 5 = (k. fn:.'r}g. For large values of Ta, the minimum of Ra, at n = 1 scales according to:

Ra, ~ Ta
Ra, ~ Ta*
Ra, ~ Tal?
Ra, ~ Tal

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Ra, ~ Tgl3

10) In Craya-Herring basis, the equations for RBC with rotation are of the form X = Ax, where 1 point

—Pr &* PrvTa cos& 0
A =| —Pry/Ta cos —Pr i? —RaPrsin ¢ |.
0 —sin ¢ —k*

For pure rotation, once the viscous terms have decayed, the above matrix reduces to:

( 0 Pr+/Ta cos g)

—PryTacos £ 0
( 1 PryTacos £ )
—PryTacos £ —1
( Pry/Tacos ¢ 0 )
0 —Pry/Tacos{
( Pry/Tacos 1 )
-1 —Pry/Tacos £
Mo, the answer is incorrect.
acore: 0

Accepted Answers:
( 0 Pry/Tacos ¢ )
—Prv/Tacos £ 0



