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Unit 4 - Week 2

Course outline

Assignment 2

The due date for submitting this assignment has passed. Due on 2019-08-21, 23:59 IST.
As per our records you have not submitted this assignment.

How to access the portal?

Week 0 Assignment 0
Week 1 " Common Data for Questions 1 to 3: 1 point
A heated rectangular electronic chip floats on the top of a thin layer of air, above a bottom plate
Week 2 as shown in figure below, Air is blown at a uniform velocity vy through holes in the bottom plate,
. Width of the chip perpendicular to the plane of the figure 15 L. Assume a steady, inviscid, constant
® Lecture 06 : Euler Equation for density flow in the gap between the chip and the bottom plate.
Inviscid Flow
® Lecture 07 : Bernoulli's ;" b
Equation
’l Chip
® Lecture 08 : Examples of . — . :
. . / # ’ o l::'::'lll ll::;-l' :;:’J%I;JF ll"r -I"rll' l'lr s I
Bernoulli's Equation - G
® Lecture 09 : Reynolds
Transport Equation h
® Lecture 10 : Reynolds
Transport Theorem : Mass and _T‘T‘TT X
Linear Momenturm
Conservation Va
Quiz : Assignment 2
Feedback Form For Week 2 The velocity held in the gap between the chip and the bottom plate is given by
Up
Week 3 (A) u T; =y
Tpdl Tl
Week 4 B) u=—;v=——
o (B) h h
x 1
Week 5 (C) u _ﬂ% 1y %:-';
Week 6 DV ow= 20— (I_E)
{ } h- i i} h-
Week 7 Hint: Since air cannol penetrate the chip, the component of velocity normal to the chip
surface has to be vero.
Week B
a
Week 9 b
Week 10 ¢
ee 4
Week 11 No, the answer is incorrect.
Score: 0
Week 12 jcnepted AnNswers:
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2} The acceleration of a fluid particle in the gap between the chip and the bottom plate is given 1 point
Assignment Solution h:'r
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Mo, the answer is incorrect.
scaore: 0
Accepted Answers:
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31 The weight of the chip that can be held in equilibrium by the injected air is 1 point
(A) pugh L
Gh=
(B) pogh L
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Mo, the answer is incorrect.
score: 0
Accepted Answers:
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4 A steady, two-dimensional velocity field is represented by the stream function R
i = Axy
where A is a known dimensional constant. Consider two points P(1,4) and Q(2,1) in the flow
field. Which among the [ollowing statements is/are correct?
(A} The flow feld is irrotational.
(B) The flow field is rotational.
(C) Bernoulli equation can be used to evaluate the pressure dilference between the points
P and ().
(D) Bernoulli equation cannot be used to evaluate the pressure difference between the points
P and ().
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b
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Mo, the answer is incorrect.
scaore: 0
Accepted Answers:
b
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9 Common Data for Questions 5 and 6: 1 point
A tornado may be modeled as a combination of vortices with v, = v, = 0 and vy = vg(r),
such that
W for v < R (inner region
vpg = § wh? :
—— for r = R (outer region)
-
r
Assume the flow to be inviscid and the uid density is constant. Also assume that p — pa
aAs T —F 00,
Which among the following statements about this flow field is/are TRUR?
(A} The flow pattern is irrotational in the inner region
(B) The flow pattern is irrotational in the outer region
(C) The flow pattern is rotational in the inner region
(D) The flow pattern is rotational in the outer region
a
b
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Mo, the answer is incorrect.
Score: 0
Accepted Answers:
b
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6 Which among the following statements regarding the location and magnitude of lowest pres- 1 point
sure in the tornado is/are correct?
(A) The lowest pressure occeurs at = (),
(B) The lowest pressure occurs at v = R,
EI{E
(C) The magnitude of lowest pressure is p,, — FWE
(D) The magnitude of lowest pressure is p. — pw”R*
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No, the answer is incorrect.
Score: 0
Accepted Answers:
a
d
T Water flows steadily past a porous flat plate. Constant suction is applied along the porous R
section. The velocity profile at section ed is
u 3/2
5 =2(3)-2(5)
U i] d
The density of water is 1000 kg/m?®. Width of the porous plate perpendicular to the plane
of the paper 15 1.5 meters. The mass low rate oul of the control volume across the section
be (in kg/s) is
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(A) 1.425
(B) 2.025
(C) 2.625
(D) O
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Mo, the answer is incorrect.
Score: 0
Accepted Answers:
a
8 When a jet strikes an inclined fixed plate, as shown in figure below, it breaks into two jets 1 point
at 2 and 3 of equal velocity V' = Vi but unequal flows af) at 2 and (1 — «)€) at section 3,
a being a [raction. For a [rictionless llow, the Huid can exert no tangential force #, on the
plate. The condition F; = () enables us to solve for . The value of o for @ = 60" is
ad, V
pOA VY
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(1-a)Q, V @
(A) 0.5
(B) 0.625
(C) 0.75
(D) 0.925
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Mo, the answer is incorrect.
scaore: 0
Accepted Answers:
€
9) 42, A jet of water issues from a nozzle with a velocity 20 m/s and it impinges normally on a 1 point
flat plate moving away from it at 10 m/s. The cross-sectional area of the jet is 0.02 m?, and
the density of water = 1000 kg/m?®. The force exerted by the jet on the plate is
P
V.= 20 mfs B
_.._ e 1= 10 Mis
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(A) 1000 N
(B) 2000 N
(C) 4000 N
(D) 8000 N
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No, the answer is incorrect.
Score: 0
Accepted Answers:
b
10 0 points
} Air flows through a venture and into atmosphere. Air density is p ; atmospheric pressure is P
P, : throat diameter is [); ; exit diameter is [) and exit velocity is /. The throat is connected
to a evlinder containing a frictionless piston of diameter ), attached to a spring. The spring
constant is k. The bottom surface of the piston is exposed to atmosphere. Due to the fow,
the piston moves by distance r. Assuming a steady constant density inviscid flow, = is
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Mo, the answer is incorrect.
Score: 0

Accepted Answers:
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