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USN 15NT64

Micro FIundlcs _ah&oﬂano Fluids

Time: 3 hrs. \ Max. Marks: 80

Note: Answer an})il’ i’VE full questions, choosing
ONE\fullf question from each module.

(¢ Modulel
1 a. Explain briefly about MS microvolve architecture using schematic diagram. (10 Marks)

OR 3
6 a. Explain the following microfluidics concepts : i) Laminar v %e}sus turbulent flow

i
£ b. Explain briefly abqqi\bé;ﬂcﬁts of size reduction. (06 Marks)
1 W OR
ot 2 a. Discussin thaﬂjdbout elastomeric micro-fluidic valve with a neat diagram. (08 Marks)
8z b. Explamengﬁywabout two experimental methods with required equations. (08 Marks)
gz RN
o <~®\\‘;§_>/\.= Module-2
= 3 a What éne micropumps? Explain in detail about two types of micropumps. (08 MarKsY‘\
&o b. . What are micromixers? Discuss its types and explain briefly about T-type micromixers.
E¢ RN (08 @
£ .
> OR
= Discuss briefly about active micromixers and passive micromixers its types ©; (qs’Marks)
g’ Write a short note on soft lithography and PDMS. - (Q\\, {08 Marks)
E°E ok
) ,;_52; 53 Module-3 NS )
g F 5 a. Discuss the impact of microfluidics on biomedical research. w<\3\‘ - (06 Marks)
& b. Define chemotaxis. Explain in detail about any four techniques. < "t\;/lg:"’ (10 Marks)
"é (\f \ W

ii) Surface and interfacial tension iii) Capillary forces, o)) (08 Marks)
b. Write a short note on organ-on a chip and biomimetrj /1c bldod vessel (08 Marks)
: Module-4 [ . /
7 a. Explain briefly about surfactant film propemeS\ O (08 Marks)
b. Write a short note on ultra-low interfacial t@nsm\n and spontaneous curvature. (08 Marks)
QR N

B
8 a. Explain briefly about nanoemulsnons anghow it is formed. Compare between macro, micro
and nano emulsion. (10 Marks)
b. Write a short notes on each, of “the’ followmg i) Packing parameter and microemulsion

veatine af idantificatine anry

structures ii) Hydrophlhc—-lgpqphxhc balance iii) Phase inversion temperature. (06 Marks)
i B ,\/ Module-5
. 9 a. Explainthe preparan@fn,pf the following non-metalic nano fluids.
i) Aluminum oxu\,rs ﬁahoﬂmds ii) Silicon dioxide nanofluids. (08 Marks)
b. Explain the preparﬁilon of the following non-metalic nanofluids.
i) Tltamuxﬁ dlg’x1de nanofluids i) Copper oxide nanofluids. (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal.cr«

N OR
N \,//
10 a. Memm\r\t}ie applications of nanofluids and explain each of them. (08 Marks)
M,qﬁﬁb 'the biomedical applications of nanofluids and explain each of them. (08 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15NT64
Sixth Semester B.E. Degree Examin n, June/July 2019
Microfluidics and Nanofluids

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosi, NE full question f%‘é\gﬁgach module.
= (10 Marks)

b. (06 Marks)
e 8 (08 Marks)
b. (08 Marks)
" Module-2
3 a. Whatare micro s? Discuss its types anexﬁlam briefly about T-type micromixers.

10

: (08 Marks)
b. Explain the %)llg\x%g basic pr1n01p1es 0
1) Lamin;
1ii) Preﬁ:gsur%ven flow (08 Marks)
a. (08 Marks)
b. (08 Marks)
a. (10 Marks)
b. (06 Marks)
a. (08 Marks)
b. (08 Marks)
a hulsions and how if is formed. Compare between macro, micro
Aand’ nano emulsion. (10 Marks)
@‘Dtscuss the applica (06 Marks)
: ty of nanoemulg‘bns can be controlled from destabilization. (08 Marks)
b. Explain tWQj ‘; aportant propertle%f “hanoemulsions. (08 Marks)
¢ Module-5
a. Explain the preparatlon @ﬁtﬁe following non-metallic nanofluids:
1) Titanium dioxide na%gﬁmd ii) Copper oxide nanofluid (08 Marks)
b. Mention the apphcatlg of nanofluids and explam each of them. (08 Marks)
- OR
a. Explain br1eﬂx@d%% preparation of the following metallic nanofluids:
i) Gold and silver nanofluid ii) Copper nanofluid (08 Marks)
b. Mentionthe’ biomedical applications of nanofluids and explain each of them. (08 Marks)
@w “?f“fﬂ» * %k k k %
”wﬁ@* )
A ¢
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Sixth Semester B.E. Degree Examig;atiw n, Dec.2019/Jan.2020
; Microfluidics and Nanofluids

Time: 3 hrs. Max Marks: 80

1 a. Explain briefly about PDMS. 1c 0 valve architectures usmg ‘Schematic diagram. (10 Marks)
Explain in details about advantages of PDMS devices. ¢ (06 Marks)

OR (
2 a. Explain in detail about apphcatlon areas of mxcroﬂulds systems. (08 Marks)
b. Explain brleﬂy about benefits of size reductlon (08 Marks)

50, will be treated as malpractice.
o

p ™ Module—Z
3 a. Explain the, followmg basic pr1nc1p1es of micro fluidics:
1)  Laminar flow

i) \&,\,,Peclet Number

i)  Pressure driven flow
1v) Electro osmotic ﬂow

(08 Marks)
(08 Marks)

(10 Marks)
Write a short note on:
i)  Lithography !

i) PDMS. L (06 Marks)

bt : Module-3 .
5 a. Define Chemotaxis. Explam in detail about t any four techniques. (10 Marks)
b. DISCUSS the impact of nucroﬂu1d1cs on bion eEﬁcal research. (06 Marks)

6 a. Explain briefly about microfluidic. dev1oe fabrication. (08 Marks)
rtn te on Organ-on-a,chip and Biomimetic blood vessel. (08 Marks)

Module-4
7 a. What is emulsion? Explamf*t‘he properties, mechanism and user of Emulsification. (08 Marks)
b. What are Mlcroemulsmns? Explain briefly about its History and its types. (08 Marks)

OR
8 a. Describe how(,staoility of nano emulsions can be controlled from destabilizations. (08 Marks)
b. Describe the applications of Nano emulsion. (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module-S

1) Aluminium nitride nanofluids.
i1) ch oxide nanoﬂulds

i)  Gold and silver nanofluid
ii)  Copper nanofluid.

Mention the Applications of Nanoﬂu,wx%dsga?ld Explain each of them.
Mention the Biomedical Apphcauon %f

20f2

Nanofluids and explam eggch of them.

15NT64

(08 Marks)

(08 Marks)

(08 Marks)
(08 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.
Note: Answer any FIVE full questions, chog 'nngE Sull question from_each module.

10

15NT64

Sixth Semester B.E. Degree Examination, Aug./Sept. 2020

Microfluidics and Nanofluids
Max. Marks: 80

Module-1 |
Explain briefly about benefits of size‘reduction. é (06 Marks)
Write a short note on multi layerffF@brié"ation with a neat diagram. (10 Marks)
OR G,
Explain the factors affecting the tianofluids. (10 Marks)
Discuss about the theoretlcal models for the thermal conductmty of nanofluids. (06 Marks)
~ Module-2 /..
What are mlcropumps‘? Explain in detail about two-types of micropumps. (08 Marks)
Write a short note on : (i) Soft thlography and PDMS (i) Detection method in
microfluids. (08 Marks)
: .R?

What are’ m]cromlxers‘7 Discuss brleﬂy;about Active mixers and passive mixers. (08 Marks)
Explam (1) Laminar flow (10). Peclet number (111) Pressure driven flow

‘s, (iv) Electro osmotic flow, ™ (08 Marks)

_ »  Module-3 A
Define chemotaxis. Explain in detail about any f chniques. ’ (10 Marks)
Discuss the impact of mlCIOﬂUIdCIS on blomedlcv research. (06 Marks)
& . OR i 4 ;
Explain briefly about microfluidic device fabrication. R (08 Marks)
Write a short note on organ-on- a-chlp and biomimetic blood' Vessel (08 Marks)
Module 4

Discuss the apphcatlons of nane mulsions. (08 Marks)
What are.micro emulsions? Explain briefly aboutits history and its type. (08 Marks)

w OR
What are Emulsions? Explain the properties

echanism and uses of emulsification.

v (08 Marks)
Explam brleﬂy abo”‘t surfactant film prop [ (08 Marks)
«Module-5
Explain the prepal atlon of the following non- metallic nano-fluids:
() ~Aluminium oxide nancﬂulds
(i) Silicon dioxide nanofluids. (08 Marks)
Mention the biomedical apphcatlons of nanofluids and explain each of them. (08 Marks)
o OR
. Explain briefly the prepa1 atlon of the following metallic nanofluids:
' 6) Gold and silver nanofluid.
(ii)  Coppernanofluid. (08 Marks)
Mention the applications of nanofluids and explain each of them. (08 Marks)

% %k ok ok %

Downl oad VTU study materials from studentmap.in


https://studentmap.in/vtu/

	June-July2018.15.pdf (p.1)
	June-July2019.15.PDF (p.2)
	Dec-Jan2020.15.PDF (p.3-4)
	Aug-Sep2020.15.pdf (p.5)

