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ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

(A Unit of Alva’'s Education Foundation)
Shobhavana Campus, Mijar-574225, Moaodbidri, D.K,
Affiliated to VTU Belagavi and Approved by AICTE, New Delhi
(Accredited by NAAC with A+ Grade)

C‘ALENDAR OF EVENTS (B.E. EVEN/ MBA ODD SEMESTER 2023-24)

_‘__ - S VISION
“Trans{ ¢ educanon by pursuing excellence in Engineering and Management through enhancing skills to
; el the evolving needs of the community” B
MISSION
s To bestow guality technical education to imbibe knowledge, creativity and ethos 1o students community.
|« Tonculcate the best engineenng practices through transformative education.
i « Tudevelop a knowledgeable individual for a dynamic industrial scenario.
e Tuinculcate research, entrepreneunal skills and human values in order to cater the needs of the society.
i DAYS
WEEK | MONTH ACTIVITIES
MON | TUE | WED | THU FRI SAT | SUN
01 1 2 3 4 5 6 7
02 JANUARY 8 9 10 11 12 13 14: Makara Sankranti
03 2024 15 16 17 | 18 | 19 | 20 | 21 | 26:RepublicDay
04 22 23 24 25 27 28 30-31: Student Mentoring
05 29 30 31
06 1 2 3 4
0 FEBRUARY 3 6 7 8 9 10 11 7: Commencement of | Semester MIBA
08 2024 12 13 14 15 16 17 18 12: Commencement of VIl Semester
09 19 20 21 22 23 24 25 28-29: Student Mentoring
10 26 27 28 29
11 1 3 6: Commencement of Il Semester
8: Maha Shivaratri
12 MARCH 4 3 6 7 10’J 9: Last Working Day of V Semester
13 2024 11 12 13 14 15 16 17 25-26: CIE Test = | for VIl Semester
“ | 26-28: CIE Test - I for | Semester MBA
14 18 19 20 21 22 23 }3_,, 4 2728 Student Mentoring
15 25 26 27 28 30 31 | 29:Good Friday
16 1 2 3 4 5 6 7 9: Yugadi
17 8 10 12 | 13 | 14 | 11Ramadan
APRIL 15: Commencement of IV Semester
18 2024 15 16 17 18 19 20 21 | 20-24: CIE Test - | for Il Semester
20-22: CIE Test = Il for VIl Semester
19 22 23 24 25 26 27 28 24-26: CIE Test — Il for | Semester MBA
20 29 30 29-30: Student Mentoring
21 _ 2 3 4 5 1: May Day
9-11: CIE Test = Wl for Vil Semesler
22 6 7 8 9 11 12 | 10 Basava Jayanthi/f Akshaya Trithiya
23 MAY 13 14 15 16 17 18 19 11: Last Working Day of VIIl Semester
2024 23-25: CIE Test — |l for | Semester MBA
24 20 21 22 23 |24 25 26 | 24-27: CIE Test - | for IV Semester
29: Last Working Day of | Semester MBA
25 27 28 29 30 31 | 30-31: Student Mentoring
26 1 2
| 15-20: CIE Test - Il for [l Semester
27 - 34 5 6 7 8 |9 | nwee
= 2024 10 11 12 | 13 | 14 | 15 | 16 | 2225 CETest-llfor IV Semester
1 ! 27-28: Student Mentoring
29 18 19 20 | 21 22 i 23 29. Last Working Day of Il Semester
30 24 25 26 27 | 28 | 25 | 30 |
31 1 2 3 4 5 6 1 |
y 17. Muharram
32 Jury 8 9 10 11 | 12 | 13 | 14 | 2023 G Test - il for IV Semester l‘
33 2024 15 16 113 19 20 | 21 | 2526 Student Mentoring {
| r 27. Last Worlang Day of IV Semester {
34 22 23 24 25 26 27 28 '
R | mi . - - - J M 5 e B — |

Approved by IQAC Chairman



R\ ALVA'S INSTITUTE OF ENGINEERING & TECHNOLOGY

'io" Shobhavana Campus, Mgar, Moodbidn, DK - 574225
K ‘\.‘\ PPhone O82OK-202725, Faxs 08258262726

- DEPARTMENT O AGRICULTURE ENGINEERING

Time Tuble even Semester 2023-24 (w.e.f 29/04/2024)

| Ac d 9 3 . N Ch‘l
1 cademic Year Scheme Semester Sectn‘on Coordinator Room No |
{
209 Dr. Surajit Deb
2023.
023.24 2022 4 A B 501
Time - 9.00 9.50 10.40 11.00 11.50 | 12.40 | 1.40 | 2.30 3.0
To To To To To To To To To
Day ».50 10.40 11.00 11.50 12.40 1.40 2.30 3.20 5.00
MONDAY TFM (VMB) | TAE (SK) "l’,‘:é j":i’:l UHV (SK) APELAB (KR)
TUESDAY IDA (SDB) TAE (SK) | APE (KR) (VT:;) BE (PK)
| B L
WEDNESDAY TSC (KR) R TFM (VMB) | APE (KR) U MD (KCH/KR)
E N
A c
“"wksm\\' TAE (SK) APE (KR) K | APT(VMB) " TAE LAB (SK)
s wIDAY . ] ‘
[ TFM (VMB) | TSC (KR) TAE (SK) APE (KR) MD (KCH/ER) ; fé:ism/:og:/
SATURDAY TSC (KR) | TFM (VMB) TAE (SK) APE (KR)
Allocation of Courses
e —
FACULTY
< COURSE TITLE FACULTY NAME CODE
PCC FFM | BAG4(1 Thermodynamics & Fluid Mechanics Dr. Vinuta M Betageri VMB
IPCC TAE | BAG402 Tractor & Automotive Engincs Dr. Shashikumar SK
IPCC APE | BAG403 Agricultural Process Engineering Dr. K.Raju Yadav ER '
PCCL MD | BAGL404 | Machine drawing and GD & T lab Prof Kiran CH/ SP/ER |
Dr. K. Raju Yadav |
ESC TSC | BAG40SA | Tractor Systems and Coutrols Dr. K.Raju Yadav ER |
—
AEC/ IDA |BAGL4S6C | Introduction to Data Analytics Dr. Surajit Deb DB |
SEC Barma ‘
. b BE BBOK407 Biology for Engineers Dr. Prasanth Donkar PD
] UHV | BUHK408 | Universal Human values Course Dr. Shashikumar SK |
]
APT Aptitude Dr. Vinuta M Betageri VMB ‘
‘essiona! Core Course, PCCL: Professional Core Course laboratory, UHV: Universal Humarn Value Course, ﬁ
o

Science Course, ESC: Engineering Science Course, ETC: Emeging Technology Course,
1g Language Course, AEC: Ability Enhancement Course, SEC: Skill Enhancement Course, |
i cience and Management Couse, SDC: Skill Development Course |

'

A K/‘\—-/'}_,.D "'//i,
Time T%dmator J‘ﬁ%ﬁ‘W Dean (Academics) , Pf. -~
s wginets of g3 & ‘K“m
HO.D. e ROCESNS - T4 775 BA
Dept. of Agricuttural Engineering o
Alva's Institute of Engg. & Technology
Mijar, Moodubidire - 574225



.y

s}:g% ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

Shobhavana Campus, Mijar, Moodabidri, Mangalore Taluk, D.K - 574225
ALVA’S Phone: 08258-262725, Fax: 08258-262726

DEPARTMENT OF AGRICULTURE ENGINEERING
h

— INDIVIDUAL TIMETABLE (EVEN SEMESTER 2023-24)

| Name of the Faculty |Dr, K. Raju Yadav (KR) With Effect From: 29-04-2024
Period 1 2 3 4 5 6 7 No.
Time | 09.00 09.50 11.00- | 11.50- 1.40- | 2.30- 3.20- U:t:it
Day -09.50 | -10.40 11.50 12.40 2.30 3.20 5.00 .
L
Mond T U
ay E LIB N APE LAB (4 SEM) 4
i APE ¢ GATE
Tuesday . (4 SEM) H X) MINI PROJECT S
R APE B
Wednesday TSC (4 SEM) E 4sEM) | R MD (4 S8EM) 6 -
A E
. Thursda.y (qgm K 2 2
. T8C APE
Friday | asEMm (4 SEM) MD (4 BEM) 6
Saturday (41‘:&' (4‘;’;’&) 4
Other Activities: CLASS COORDINATOR, TIMETABLE COORDINATOR, ERP COORDINATOR,
DEPARTMENT MENTORSHIP, NPTL COORDINATOR, EDC COORDINATOR, IA COORDINATOR,
NSS COORDINATOR, JAGRUTHI MENTORSHIP, NAAC COORDINATOR NBA CRITERIA 8
COORDINATOR
Total Units* | 30

* EXCLUDING OTHER ACTIVITIES

PARTICULARS HOURS TOTAL HOURS TOTAL UNITS

THOERY 11 22 22
LAB 2+3+2+1 8 8
. OTHERS 30

@.{ P L aneo~
Coordinator oD

H.0.D.
Dept. of £gricultural Engineering
Alva’s Ins:i‘ute of Engg. & Technology
Mijar, Moodubidire - 574225
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| AGRICULTURAL PROCESS ENGINEERING

—_—

 Course Code BAG403 B CEMarks | 50
Teaching Hours/Week (L:T:P: S) (4:0:0:0) SEE Marks 50

_Total Hours of Pedagogy 40 hours Theory +8-10 Lab slots | Total Marks 100
Credits B 04 | Exam Hours 03
Examination nature (SEE) Theory ]
Course Objectives:

e To train the students on unit operations of agricultural process engineering
| * Toacquaint with the engineering properties of agricultural materials
e Enable the students to understand the concepts of cleaning of cereals, size reduction and rice milling

Teaching-Learning Process (Gen_eral Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.

1. Adopt different types of teaching methods to develop the outcomes through PowerPoint presentations
and Video demonstrations or Simulations.
Chalk and Talk method for Problem Solving.
Arrange visits to show the live working models other than laboratory topics.
Adopt collaborative (Group Learning) Learning in the class.
Adopt Problem Based Learning (PBL), which fosters students Analytical skills and develops thinking skills
such as evaluating, generalizing, and analyzing information.
6. Conduct Laboratory Demonstrations and Practical Experiments to enhance experiential skills.

Module-1 8 HOURS
mlysical characteristics of different food grains: fruits and vegetables - importance, Shape and size - criteria for
describing shape and size, Roundness and sphericity - Volume and density - Specific gravity - Bulk density
Porosity - surface area.

Rheology - basic concepts, ASTM standard definition of terms, Rheological Properties - Force deformation
behavior, stress and strain behavior, Visco elasticity - time effects, Rheological models - Kelvin and Maxwell
models, electrical equivalence of mechanical models.
Module-2 8 HOURS
Frictional Properties: Friction in agricultural materials - measurement - rolling resistance - angle of internal
friction and angle of repose, Aerodynamics of agricultural products - drag coefficient and terminal velocity.
Electrical properties - Di electrical properties, Thermal Properties - specific heat - thermal conductivity-thermal
diffusivitv. Anplication of engineering nroperties in handling and nrocessing equinment
Module-3 8 HOURS
Theory of separation: Types of separators, Cyclone separators, Size of screens applications, Separator based on
length, width and shape of the grains, specific gravity, density, Air-screen grain cleaner principle and types,
Design considerations of air screen grain cleaners, Sieve analysis-particle size determination, Ideal screen and
actual screen- effectiveness of separation and related problems, Pneumatic separator, Cleaning and separation
equipment’s.

v wnN

Module-4 8 HOURS
Scope and importance of crop processing: Principles and methods of food processing- ElEathg and grading of
cereals, Size reduction -principle of comminution/ size reduction, mechanisms of comminution of food, particle
shape, average particle size, Characteristics of comminuted products, crushing efficiency, Determination and
designation of the fineness of ground material, screen analysis, Empirical relationships (Rittinger_s, Kick_s and
Bond_s equations), Work index, energy utilization, Size reduction equipment - Principal types, crushers (jaw
crushers, gyratory, smooth roll), Hammer mills, Attrition mills, Burr mill, Tumbling mills, Action in tumbling mills,
Size reduction equipment -Ultra fine grinders (classification hammer mills, colloid mill), Cutting machines.
I _ ___ Module=5 ~ BHOuRs
" Milling - Rice milling: Principles and equipments, Paddy parboiling methods and equipment, Wheat milling,
' Milling of Pulses, wet millig, dry milling and milling efficiency. Theory of filtration, Rate of filtration, Applications,
- Constant rate filtration and Constant-pressure filtration derivation of equation, Filtration equipment, Plate and
. frame filter press, Rotary filters and tubular filters.




_PRACTICAL L COMPONENT OF IPCC (May cover all / major modules)
_SLNO !

Experimean
1 Preparation of flow charts and layout of a food pruccssmg p]anl
ﬁ—E Ml\'“glnd@( and slud\ ()fmnerq o o B . - ——
3‘““Determmanon of fineness modulus—élﬁan_norﬁityiiﬁde; = S
4 Determination of mixing index of a feed mixer .

5 Determination of the efficiency of cyclone separator

6 Tutorial on use of psychometric chart

7 Tutorial on power requlrement in size redu_chE)—thgram using Ramnger‘s law, Kicks law and Bond’s law

8 Performance evaluation of hammer mill and attribution m mill.

9 Separation behaviour in pneumatic separation

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

* Be proficient in the scope of the process engineering and the use of processing machinery
*  Understand the physical properties, rheological properties and frictional properties of agricultural

materials
.’ * Summarising the thermal properties, electrical properties and the terms related to the machine design
: aspects
. * Some of the basic concepts related to cleaning and size reduction equipments

| * Toacquaint the students with the milling of rice, parboiling technologies and milling of pulses and oil
[ seeds

* Understand the filtration equipments

|

| Assessment Details (both CIE and SEE)

} The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.

‘ The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the

' SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/

- course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE

| (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

CIE for the theory component of the IPCC (maximum marks 50)
. - * IPCC means practical portion integrated with the theory of the course.
CIE marks for the theory component are 25 marks and that for the practical component is 25
‘ marks.

e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

s Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of IPCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.

CIE for the practical component of the IPCC

« 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component sha]| be based on the continuous




SEE for IPCC
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the course (duration 03 hours)
1.
2,

— _— — -
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of |

all experiments’ write-ups are added and scaled down to 15 marks. ‘
The laboratory test (duration 02/03 hours) after completion of all the experiments shall be |
conducted for 50 marks and scaled down to 10 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IPCC for 25 marks.

The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the {
IPCC.

The question paper will have ten questions. Each question is set for 20 marks.

There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

The students have to answer 5 full questions, selecting one full question from each module.

Marks scored by the student shall be proportionally scaled down to 50 Marks

e The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion
will have a CIE component only. Questions mentioned in the SEE paper may include
questions from the practical component.

e The minimum marks to be secured in CIE to appear for SEE shall be the 12 (40% of maximum marks-30) in
the theory component and 08 (40% of maximum marks -20) in the practical component. The laboratory
component of the IPCC shall be for CIE only. However, in SEE, the questions from the laboratory
component shall be included. The maximum of 04/05 questions to be set from the practical component of
1PCC, the total marks of all questions should not be more than the 20 marks.

« SEE will be conducted for 100 marks and students shall secure 35% of the maximum marks to qualify in
the SEE. Marks secured will be scaled down to 50.

Suggested Learning Resources:
Books

1. Unit Operations of Agricultural Processing, Sahay KM and Singh KK 1994, Vikas Publishing House Pvt. Ltd.,
New Delhi.

2. Post Harvest Technology of Cereals, Pulses and oil seeds, Chakraverty A 1988. Oxford and IBH Publishing
Co. Ltd,, Calcutta.

3. Unit Operations of Chemical Engineering, McCabe WL, Smith JC and Harriott P 2017 McGraw-Hill Book Co.,

Boston.

Transport Processes and separation Process Principle, Geankoplis C ] 2015 Prentice-Hall Inc,, New Jersey.

Unit operations in Food processing, Earle R L 1983. Pergamon Press, New York

file:///C:/Users/DELL/Downloads/AlabmanualonAgriculturalProcessingandStructures.pdf

Post Harvest Technology of Cereals, Pulses and oil seeds, Chakraverty A 1988. Oxford and IBH Publishing

Co. Ltd,, Calcutta.

N oy

Web links and Video Lectures (e-Resources):

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

e Quizzes
e Assignments
e Seminars

/9=;‘m'€6/\

Dept. of Agricultural Engineering
Alva's Institute of Engg. & Technology
Mijar, Moodubidire - 574225



\i" P’ ALVA'’S INSTITUTE OF ENGINEERING & TECHNOLOGY
.}\ /4 (A Unit of Alva’s Education Foundation)
A Shobhavana Campus, Mijar-574225, Moodbidri, D.K

3 ALVA’S Phone: 08258-262725, Fax: 08258-262726
- Affiliated to VTU Belagavl and Approved by AICTE, New Delhi, Recognized by Govt. of Karnataka

vyoton Foundation

[ATTENDANCE BOOKJ

Academic Year B a0 - &O‘Q ......................................
Semester 2 aenss E .............. Section...... A, o ’
Period of the Semester From.VS)4. )\ Yenn to. 2t A

Subject with Code :..A.(.:“..K.'.C.'.).L.THEN....P.?.O.Q.E%....E.'.".(.’!'.N?E.?.‘.N?’.‘...(.BA("”OB’)
Name of the Faculty L PRLLKGLLRATD MADAY e
Department . AORICULTURAL  ENGINGERING (7 | ...

VISION OF THE INSTITUTE

«Transformative education by pursuing excellence in Engineering and Management

through enhancing skills to meet the evolving needs of the community”

MISSION OF THE INSTITUTE

« To bestow quality technical education to imbibe knowledge, creativity and ethos

to students community.

e To inculcate the best engineering practices through transformative education.

« To develop a knowledgeable individual for a dynamic industrial scenario.

e To inculcate research, entrepreneurial skills and human values in order to cater !

the needs of the society.
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Planned 1 Actual Remarks
- - o ._——__+_ — . B e ——
) Llasses J 42/ 2/
utonals
Assignments ‘ Q 2
o B s J
Seminars
|A Tests :
¥ 3 2
| Portions Covered in the entire ‘ -
Semester ’D O / :
Course Effectiveness ol 2
Students Feedback Y d
= i
Students Responce Pog ",’.; ve A&Zzngg/
No. 9 I
Result 0. of Students AP | No. of Students Passed % of Result
) 9273 923 100

iFac%v/l%:‘ﬁarge i o

o O ol o~
Y HOD's Signature
H.0.D. )
tural Engineering
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ALVAS  Continuous Internal Evaluation Test1 AY 202324
_Course Title ' AGRICULTURAL PROCESS ENGINEERING Course Code: BAG403 |
Date: 03/06/2024 Time: 3:00 P.M = 04:30 P.M Semester/Section: [V ‘
TR ORRRAUVANY vy
Note: Answer ONE FULL question from each Module.
N T T Questons | Marks | cos|mL
L ’ . : S : 'Module | L
1 | a) | Explain about structure of wheat grain with a neat sketch 3 Ccol | L2 |
b)) Drawihe flow chart of Rheology | % |coll u
T ¢) | Derive the Kelvin model CcOl | L4
| ) OR
2 | a) | Write about the physical properties of food grains 4 Ccol | L2
b) | Derive the Maxwell model ? COl | L4
¢) | Explain briefly about types of Newtonian and Non Newtonian fluids 4 COl1 | LI
e ~ Module3

3 | a) | Explain about Types of screens 7 COo3 | L2

b) | Derive equation for the effectiveness of screen 7 CO3 | L4
OR
4 | a) | Derive the equation of the cyclone separator and explain about working
principle with a neat sketch b4 COo3 | L4
b) | Problem : A cyclone separator having the following specifications s used to collect
particles of specific gravity 1.2
Cyclone diameter = 180 cm
Alr inlet diameter = 30 cm
Separating height = 2.5 of dia. of inlet
Helix pitch = 15°
Inlet width = 10 cm
Entry particle velocity =15 m/s
Compute the smallest particle which can be collected. Estimate the pressure
drop through the unit, ] 7 (6{0X] LAJ
Levels of Bloom’s Taxonomy o o
No. L1 1.2 L3 L4 L5 L6
Level Remember lnderstand Apply Analyze Evaluate Create
COl

Be proficient in the scope of the process engineering and the use of processing machinery

co? Understand the physical properties, rheolo
) agricultural materials

gical properties and frictional properties of

|

v4 —
(%jsl)ﬂ”‘r N GH™ , Vg
'9rCHEMhER A by
H.0.D.
[ ~pt. of Agric :Itural Engineering
Alva's trstitute of Engg. & Technology
Mijar, Moodubidire - 574225
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A;;VX’S Continuous Internal Evaluation Test-1 AY 2023-24

—

' Course Title : AGRICULTURAL PROCESS ENGINEERING

’ Date: 03/06/2024

I
 Faculty: Dr. K. RAJU YADAV

! Course Code: BAG403

Time: 3:00 P.M - 04:30 P.M

Semester/Section: [V

Max. Marks: 30

’a '1

CIET-2 SCHEME AND SOLUTION

Q. No.

‘ Questions

Marks

COs | BTL

1

Module 1

a)

Fig. 1.1: Structure of wheat grain
1. pericarp 2. aleurone layer 3. cndosperm 4. seed coat 5. plumule 6. radicle

Co1

b)

Rheology

|
| | |

Flow

1 l | |

Elastic Inclastic

SN N

Plastic Viscous

SN/

Hookcan Non-Hookean Viscoclastic  Viscoplastic  Non-Bingham Bingham Newtonian Non-Newtonian ‘

COl i

Ll




" ndo Ep + Eg d_r.
\L ”+Ed('E"'+"( Es )dl

Example 3: Kelvin Model.

You will derive m your homework that the equation for the Kelvin Madel i

—

OR

2 | a)

Write about the physical properties of food grains

b)

Rearrange to get stress and strain on opposite sides to get the Maxwell model equation:

ndo _ de
ST

COl

c)

Newtonian & Non-Newtonian fluids

It has been found that the Shear stress for flow of fluid is directly( e
proportional to the velocity gradient (velocity/distance). 7 =77
dy
¢ Introduce the proportionality constant “viscosity".# we get
“Newton's law of viscosity"
du

T=Uu—
“a

*+ Afluid obeys this law is Newtonian fluid....(i.e. constant viscosity)
L otherwise Non-Newtonian fluid

Col

L1

Module 3

Types of screens

In most screens the grain/seed drops through the screen opening by gravity.
Coarse grains drop quickly and easily through large opening in a stationary
surface. With finer particles, the screening surface must be agitated in some way.
The common ways are, (1) revolving a cylindrical screen about a horizontal axis
and (2) shaking, gyrating of vibrating the flat screens.

CO3

L2




The total quantity of feed is the sum of overflow and underflow ‘

i
F=0+U i
Fmy=0my + Um, .22 i ;
Substituting O=F-U 1 g |
and U=F-0 | |
0 my-m, }
‘F m,=m, .23 ;
u_m,-m 1
and F m-m, .24 i
A common measure of screen effectiveness is the ratio of actual amount of :
oversize material in the overflow to the amount of oversize material entering with |
the feed.
Um.
Thus, E=—— 4
F 25 |
UuQl-m,) -
and E,=——% !
© Fa-m) .26 |
Overall effectiveness E = E, x E,
_Oum, 1-m,)
- Pm(-m) a7
Substituting the values of % and %
Ee (my = m,) (m, ~ mp) m, (1 -m,)
(my=m Y (1=m)m
- ~-28 7 Co3 | L4

OR

Fig. 226 : Cyclone Separator

V=lineaaror angential velocity, m/g
The scparating force can be Biven as follows;

FawV—

v
et n
mpfdumuupn&mlxmrdcy(lunmkumbyhldl;;l;‘

Performance (actor, § = <L . V.
W gRr

lth.bunlwldlhuu‘ﬂmm hupmnonhmmmcﬂe&lvtn

hubl-n:lurnnyinlpnmlaudam\q 1200 kg/m® and an Lamete:
average di
ammmhplm f:“ wxn of ::)J. ldhm«ﬂ atlincar velocity of m':/.. Clklll'l:
: ng Iynthnydmeudh-upmumlmdh

| 5 lcos! 4




b)

Problem | A cycone sepamtor having the following specifications is used to collect
particles of specific gravity 1.2,
Cychore diameser « 180 on
Alr indet dlameter = X om
Separating height = 2.5 of dia. of inlet
Helix pitch = 15°
Indet width = 10 om
Entry particle vefocity = 15 m/x
Cq‘&-&hp&k-&hmhm.mtmwm
drop through the mnit (ARS 1985

m:mmmwmmuwwu‘umw
equation assuming K = 05
1WA

b BXA_

il
d|d

. fveivese

075) (18

0S5 x03x0) 18 [ﬁ

The entry helght was calcu «dmthemmnnrolry(h\tmmuﬂln;u‘

helix pch

0648
Ty
=1927.
The smaliest particle size d by the unit can be cstimated by the folk
equation.

Y 9uE
Dl

1-Nv<p,-w(%]'

_J Ix5x103x03
*3
”‘"““'“U(‘m-lm)[‘;}’)
= viscoslty of ale = $ x 10~ kg/m-s
0, = density of alr = 1293 ky/m
135x10°%
Or=Vos 1o -
=1314x10° m

=13.14 % 10 mm or |3 microns
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& ALVA'S INSTITUTE OF ENGINEERING & TECHNOLOGY
g\% (Accredited by NAAC with A+ Grade)
‘@; Department of Agriculture Engineering
ALVA’S

,,,,,, Foamasete: ~ Continuous Internal Evaluation Test-3 AY 2023-24

Course Ti(ie : AGRICULTURAL PROCESS ENGINEERING Course Code: BAG403

Date: 09/07/2024 | Time: 3:00 P.M - 04:30 P.M Semester/Section: [V

L

Faculty: Dr. K. RAJU YADAV

Max. Marks: 30

Note: Answer ONE FULL question from each Module.

—_—

Q. No. |

|
Questions Marks | COs | BTL |

Module - 3

1 a)  During the evaluation of air screen grain cleaner with two screen
the followings were observed
i.  The impurities present in feed were 6.5%
| ii.  The impurities present in clean grain were 0.5%
l iii.  The outflow of blower contained 0.2% clean seed
| iv.  The overflow of the first screen contained 1% clean
|

| seed
i V. The underflow contained 0.5% clean seed
. Compute the cleaning efficiency of the cleaner 5 Co4 | L3
b) | Explain about rotary screen cleaner and pneumatic separator 5 Cco4 | L2
] ¢) | Explain about Magnetic separator with neat sketch 5 CO4 | 1.2
OR
2 | a) | Explain about colour separator with neat sketch 5 Co4 | 12
N b) | Explain about Ideal and Actual screen with neat sketch 5 Co4 | L2
¢) | Design consideration of an air screen grain cleaner 5 CO4 | LI N
| Module - 5
39 Explain about the modern rice milling plant with flow chart 8 CO5 | 12
| b) | Write a flowchart for dry & wet milling of pulses 7 o CO5 | L1
OR
4 J a) | What is condensation? Explain about parboiling steps 6 CO5 | LI
f b) | Differentiate between hydraulic and screw press with neat sketch 9 CO5 T.
Levels of Bloom’s Taxonomy — B
No. L1 \ L2

| LB w s Lo |
Level Remember | Understand

- ; \\\ —_—
CO4 ' Some of the basic concepts related to cleaning and size reducti |

. on equipment’s
cos | To acquaint the students with the milling of rice, parboiling technologimdmilling of pulses
_ and oil seeds

—_—

-

7124

- w
FACULTY IQAC MEﬁBER IGAC CHAIRMAN

H.0.D.
Dept. of Agricultural Engineering
Alva's Institute of Engg. & Technology
Mijar, Moodubidire - 574225
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ALVA’S Continuous Internal Evaluation Test-2,AY 2023
Course Title : AGRICULTURAL PROCESS ENGINEERING Course Code: BAG403 |
S B . R
Date: 09/07/2024 Time: 3:00 PM- 04.30AM Semester/Section: IV [
“Faculty: Dr. K. RAJU YADAV Max. Marks: 30 }
Continuous Internal Evaluation Test- 2 solution
_Q- No. | Questions Marks } COs |T-?L
Module.fa - B
1 a) I 3 1) fraction of clean seed n feed =100-65=935 or 0935

) fraction of clean seed 1n clean grain outlet = 100 - 05 =995 or 0993

. A 02 1 05
) fraction of clean seed i foreign matter outlets = —+ ——+ —
100100 100
=0.002 + 001 +0.003
=0.017
ThenE = 00995, T =0935and G = 0.017
[ ) EF-GNE-F)1-G
‘ | Therefore, Cleaning efficiency = (——’N—,—-J-——’-—’
FE-GF(1-F)
0.995(0.935-0017)(0.995-0935)(1- 0.017)
0.935(0.995-0.017F(1- 0935)

=91.18%
i 246 5
4 1) Fraction of clean seed at clean seed out let, k= P 0986
2500
[ . 23125 .
i) Fracuon of clean seed in feed == = 0925
| | 250.0

| w) Fraction of clean seed in-foreign matter

] G2 A5 20
outiets '~ 3500 700 a0 1

L(F-G)NE-F NI-G)

Therefore. Cleaning efficiency = <
HE-Gra-1)

0.925(0.986 — 0.031) (1 - 0925)

~0.986(0 925 - 0.031)(0.986 - 0.925)(1 -0.031) |
!
|
|

= 82.34% 5 | CO4 | L3

|
b) Rotary screen cleaner: The rotary screen cleaner has normally circular decks. i J

Their motion is circular in horizontal plane. These have either single or double |
drum. A single drum rotary screen cleaner is shown in Figure 3.3. The machine ‘i
consists of a rotary screen, aspirator and hopper and equipped with an electric
motor, which gives drive to the rotary screen and the aspirator. The mixture is
fed into the hopper. The sound grains pass through the screen perforation into l
the centre of the screen drum, whereas oversized material is retained above and | 5 co4 @ L2




-
pass out t>h0"ugh an outlet. The sound grains come out at the centre side of the L

screen drum rotating at low speed and fall onto the vibratory screen which

remove the dirt particles. The light particles like straw and dust are sucked

away by the aspirator and discharged through the aspirator outlet. The cleaned

grains are delivered through the discharge chute.

|
)1 A sy )
o SRINTE | (2)
t PSS
\ ¥ N
By I'r
| 1
{7 \ |
| ,
[ 3¢ |
| \ \
v s '
P ‘—F' 1
i) < e
\ | AN
[ > [
P
S |
y .70 |
- e EVATIRN ==
X . | N\ X
%) ©) 'f-:.] 1B/ )
’ \4 < .
C e —_—l Y

Figure 3.3: Diagram of a single drum rotary screen cleaner. 1) Feed hopper, 2) Rotary

screen, 3) Aspirator, 4) Discharge chute, 5) Over size foreign matter outlet,
6) Vibratory screen

¢) | The magnetic separator separates seed according to its surface texture or
related seed characteristics.

First, seed is treated with iron filings, which adhere to rough surface alone.

The treated seed lot is passed over a revolving magnetic drum and separated
from smooth, uncoated seed.

It may help to add varied amounts of water while mi

xing seed and powder,
depending on the seed type.

At any rate , the effectiveness of magnetic separation depends on the

components of the seed lot and on the powder and water used in the treating

operation.
The greater the difference between surface textures of the seed lot’s
components, more effective will be the separation,
'&;Y —B—
1}5—/ 3 ; .\\—/ X X »
B

Figure 3.8: Magnetic Separator. 1) Feed hop,
4) Magnetic drum.

| 5 Co4 | 12
7—;_/—_0];\\

per, 2) Water spray, 3) Iron powder Mixing,




2 a)

quality.

l he colour \eplrator is used to scparalg dis coloured seed. greatly ot lower

Separation based on colour is necessary because the density and‘

dimensions of discoloured seed are the same as those of sound seed, so
other machines are not effective for separation.

Electronic colour separation uses photocells to compare the seed colour

with “background” which are selected to reflect the same light as the good
seed.

Seed that differs in colour is detected by the photo cells, which generate an
electric impulse.

The impulse activates an air jet to blow away the discoloured seed.

|

Co4

L2

b)

The basic purpose of any screen is to separate a mixture of particles / items
of different sizes into two distinct fractions. These fractions are, (1) the -

underflow, the particles that pass through the screen, and (2) the overflow
oversize, the materials that are retained over the screen. A screen can be
termed as ideal screen that separates the mixture in such a way that the
largest particle of underflow is just smaller than screen opening, while the

| smallest particle of overflow is just larger than the screen opening. But in

‘r

practice a given screen does not gives perfect separation as stated above,
and is called actual screen. The underflow may contain material coarser

' than screen size, whereas the overflow may contain particles smaller than

|
|
|
|
|
|
|
\

screen size as shown in Figure 3.10.
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re 3.10: Graphical representation of various flows of a screen
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Properties of Grains:
Weight and Size: Different grains have varying weights and sizes, which
affect the design of the screens and the airflow required.

Moisture Content: The moisture content of the grains can influence the

cleaning process, as wetter grains may require different handling
compared to dry grains|.

Screen Design:

| CO4 |

Ll




' Perforation Size: ﬁiéws'iig_o‘fmﬁ{efpéff‘afalioﬁs in the screens must be
appropriate for the specific type of grain being cleaned to ensure effective
separation of debris.

Screen Angle and Movement: The angle at which the screens are set and
their movement (vibration or oscillation) are crucial for efficient

' cleaning2.

| Airflow System:

“ Blower Capacity: The blower must be powerful enough to create the
 necessary airflow to separate lighter chaff and debris from the grains.

- Airflow Adjustment: The ability to adjust the airflow is important to cater
‘i to different types of grains and varying levels of impurities!.

i Ease of Operation:

| User-Friendly Design: The machine should be easy to operate and
maintain, with accessible controls and clear instructions.

Safety Features: Incorporating safety features to protect the operator from
moving parts and dust is essentiall.

Material Selection:

Durability: The materials used in construction should be durable and
resistant to wear and tear, especially for parts in contact with grains and
debris.

Corrosion Resistance: Using materials that resist corrosion will extend the
lifespan of the machinel.

Power Source:

Variable Speed Motor: A motor with variable speed settings allows for

adjustments based on the type of grain and the desired cleaning
efficiencyl.
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B ‘ Wet milling ‘l ‘ Dry milling {

| = =7
i i l (-‘"l'ili‘fml" —__| [ ('orn}crncl - 7‘]
' L Steepa, r_ Soak water —]
i

o — e

| First 2 cinu “creen L Coarse grind _—]
N ~

|_Sec-. *d . sind screen I L_ Remove germ I
l_ _l'nc grind screen | [_(;rind. udd_m:l_tj[__j
[

Screen bend ] I Separate fiber —I

.

¥
L Gluten scpurulionj D(Uusl specific gravity ]
¥ -

I Washing j L Dry grind ]
I
L Starch I L Corn flour 7
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ekl e
Operates based on Pascal’s law, which states that pressure applied
to a confined fluid is transmitted equally in all directions.

Uses hydraulic fluid (usually oil) to generate force.

Consists of a hydraulic pump, cylinder, piston, and control valves,

The hydraulic pump pressurizes the fluid, which then moves the
piston to exert force on the workpiece.

Operates on the principle of mechanical pressure.
Uses a rotating screw or auger to compress materials.

The screw pushes the material into a chamber, increasing pressure

as the chamber’s volume decreases.

— T — I I
OR
Dryleg
Rice Removal of Hwsk
unfil the nce renches moisture ‘ ]
(1 or k) between 129 and 14% (wet basls) (f necessary)
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| Module 4
1 | a) | Explain about size reduction procedure 3 /CO5 L2
‘ b) | Explain about jaw crusher and ball mill with eat sketch 6 | CO5 L2 |
¢) | Derive the equation for crushing efficiency or energy requirement 6 1‘ CO5 | L3
| |
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2 | a) | Explain about gyratory crusher and hammer mill with a neat sketch 6 co4 | L2 |
b) | Write short note on Ratzinger’s law, Kick's law and Bond's law [ 4 | CO4 | LI
¢) | Problem:Ina experiment it was found that to grind 4.33 mm sized | 1
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Calculate the power for milling of wheat by the same mill to IS sieve “
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Module 2 ‘
3 | a) | Derive the equation for the drag coefficient 7 Co6 | L2 ﬁ
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4 | a) | Derive the equation for terminal velocity 7 CO6 L?;
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Questions
Module 4

| Manis | cos | BTL

Size reduction procedures

The size of agricultural products may be reduced by several ways, but mainly the
following four methods are used in size reduction machines, (1) compression or
crushing, (2) impact, (3) shearing, and (4) cutting,

Crushing : When an external force applied on a material excess of its strength, the
material fails because of its rupture in many directions. The particles produced
aftercmshingauirreguhrinshapeand size. The type of material and method of
force application affects the characteristics of new surfaces and particles. Food
grain flour, grits and meal, ground feed for livestock are made by crushing process.
Crushing is also used toexmoilﬁomoilseedsandiulce&unsupmane.

Irpact : When a material is subjected to sudden blow of force in excess of its
strength, it fails, like cracking of nut with the help of a hammer. Operation of
hammershill is an example of dynamic force application by impact method.

Shearing : It is a process of size reduction which combines cutting and crushing,
The shearing units consist of a knife and a bar. I the edge of knife or shearing edge
kﬂtina\oughandslwp,thesiumducﬁonpmcssneusto&utofmmn&
whereas a thick and dull shearing edge performs like a crusher. In a good shearing
unit the knife is usually thick enough to overcome the shock resulting from mate-
rial hitting. In an ideal shearing unit the clearance between the bar and the knife
should be as small as practicable and the knife as sharp and thin as possible.

practicable. The size of vegetables and fruits are reduced by cutting,

3 COs

]



i b)

Crushers : These type of reducing machines squeez or press the material until it
breaks. Crushers are mostly used to break large pieces of solid materials into small
lumps. Crushers are used in industrial operations, like mines etc. Use of crushers
in agricultural operations is limited. The crushers in use are, (1) jaw crushers, (2)
gyratory crushers, and (3) crushing rolls.

Lime and other stones are first reduced by the jaw or gyratory crushers. In a
jaw crusher feed is admitted between two jaws, which are open at the top like V",
One of the jaws is fixed and somewhat vertical (Fig 5.4) while the other is the
swinging jaw. This jaw reciprocates in a horizontal plane, and makes and angle of

Eccentric
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Crushing efficiency

The ratio of the surface energy created by crushing to the energy absorbed by the
solid is referred as crushing efficiency ‘n,’

Energy requirements
The energy absorbed by a unit mass of the material is given by the following
equation.
E,= e (ﬁ -—A!)
N L5014

where, ¢ = surface energy per unit area
A, = area per unit mass of product
A= area per unit mass of feed
The input energy (E) requirement for size reducing machine is greater than the
-energy absorbed by the solid (E,). Some part of the input energy is used to
overcome friction in the moving parts and bearings of machine, rest is used for

crushing. The ratio of the energy absorbed to the input energy'ls known as the
mechanical efficiency n,,".

E -
Then L S

"I Tll n( ,.5:15
The power required by the machine can be calculated by the following equation.

OR

Hammer mills : Hammer mills are used for various types of size reduction jobs.
These mills contain a high-speed rotor, rotating Inside a cylindrical casing. The
shaft is usually kept horizontal. Materials are fed into the mill from the top of the
casing and is broken by the rotating hammers and fall out through a screen at the
bottom. The material or feed is broken by fixed or swinging hammers which are
pinned to a rotor. The hammers are rotated between 1500 to 4000 rpm, strike and
grind the material until it becomes small enough to pass through the bottom screen
(Fig. 5.9). Fineness of grinding is controlled by the screen size.

Feed hopper

Fig. 5.9 : Hammer mill

6

6

| CO5 | 13

Co4 | 12



‘ Fig. 5.5 : Gyratory crusher
1. feed 2. discharge 3. maximum opening 4. minimum opening 5. eccentric unit




b)

Ristinger’s and Kick’s lmos : A crushing law proposed by Rittinger states that the
work required in crushing is proportional to the new surface crested. Rittinger
assumed that size reduction is essentially a shearing procedure. Therefore, energy
requirement Is proportional to the square of the common linear dimension and
thus the values of ‘n’ becomes 2. The energy requirement is given by the following
equation
1 1

E t(x, ] 517
where, X, and X;= length of product and feed, respectively.
Kick proposed another law which based on stress analysis of plastic deforma-
tion within the elastic limit. He assumed that the energy 1equirements for <izc
reduction is a function of a common dimension of the material, therefore, the vlue
of ‘" becomes 1, and the energy requirements can be given by the foilcwin -
equation

230 Unit Operations of Agricuinaral Processing

e[
E ”'[X, ...518
Kick’s law can also be expressed as within the elastic limit the work required
for crushing a given quantity of miterial is constant for the same reduction matio
irrespective of the ariginal sizes. The reduction ratio of crushers is often expressed
as the matio of the feed opening to the discharge opening. These openings deter-
mine the maximum diameters of feed and product To be more informative it is
necessary to specify the size distribution of feed. and product.

w.u:mwawmmmmmu'um
ing and grinding operation. According to this law the work required to form
particles of size ‘D’ from very large feed is propartional to the square root of the
surface-to-volume ratio of the product
S__6
Since, L=
v #D,
P_K ...539
f-b,

’

CcOo4
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Solution : () Accoldlng to Rlninger s law

2 o
| %X,
L Py = LJ
02 0351 433
40=c (2.618)
or, c=15278
By putting the value of ‘¢’ for second condition

Milling

02 =15278 (

0157+ ua]
or, P=1875kw
7/ (if) According to Kick’s law

=cin |2
Elx'

or, -l'.—'-c In ﬁ

%

02=¢ " (o351 ]
40=cx25125
or, C=1592
Putting th: value of ‘¢’ for second condition
433
02 =155 msv]
or, P=1056K

CO4

L3

Module 2

a)

Drag coefficient

of mass density, p;, viscosity 1, and modulus of elasticity, E, with a velocity, V then;
Fy=fi(A, pp n, E, V) .11
and Puﬂfzmr Pp M E, V) .12
Using dimensional analysis technique, the drag and lift forces are:

-c, 42"
Fv=Cv 473 .13

Jﬁ

and FH—CH A’

.14
The Cy and Cy,; are drag and lift coefficient of the material mpechvely

The resultant force Fp can be given as;
—ca ¥
fa=C4=3 .15
Where, Fy = resistance drag force or weight of particle at terminal velocity, kg
C = Overall drag coefficient

Py=mass density of fluld, %‘:

Ap = projected area of the particle normal to direction of motion, m?
V = relative velocity between main body of fluid and material, m/s

CO6

b)

Frictional properties

CO6 |

L1




7 Suatic friction - The friction may be defined as the frictional forces acting between

surfaces of cantact at rest with respect to each other
Kinetic friction : It may be defined as the friction forces existing between the sur-
faces in relative motion.

If F Is the force of friction, and W is the force normal to the surface of contact, i
then the coefficient of friction ‘f is given by the relationship \ ‘

F
f=w | |
The coefficient of friction may also be given as the tangent of the angle of the (

inclined surface upon which the friction force tangential to the surface and the
component of the weight normal to the surfaces are acting.

Rolling resistance : If a round or cylindrical shaped object rolls over a horizontal !

surface with force, F, and the deformation in surface occurs, there will be a resul- |

tant force, R, exerted by the surface on the body as shown in Fig. 1.10. If the |

moment of forces is taken about point of application of R and the accelerating force |

Is neglected, then ‘
.. - s -

OR

4 a)  Terminal velocity

B ey R e Ittt Zkttadid

Terminal velocity
The terminal velocity of 2 particle may be defined as equal to the air velocity at
‘ which a particle remains in suspended state in a vertical pipe. In the condition of
: free fall, the particle attains a constant terminal velocity, V, the net gravitational
accelerating force, Fy, equals the resisting upward drag force, F,.
¥ V=V, F,=F
By substituting the values of F, and F, the terminal velocity can be expressed ‘

as;
‘- ©,-p)
|| m"{ Py ]=IRCA’p’w 16

| [ ,
Ly [EEM]“ | |
| h “Lee4c .17 ‘

A 2W(p,-p)

. and c=7’_r_°L |

. A0y 0 18 | "

| Where, V, = terminal velocity, m/s |

C = overall drag coefficient ‘ |

. ‘ g = acceleration due to gravity, m/s? ! “

‘ m, = mass of the particle, kg 1 .
| p’gmdemtydwe, Eg i l ‘

py=mass density of fluid, 555:— ‘ |

D) Thermal properties ‘ 1
Information of thermal properties of products leads towards prediction of heat |
transfer rate for the product. For design of heating and refrigeration system for
food materials, information on following thermal properties are necessary.

1. specific heat

2. thermal conductivity

3. enthalpy

4. thermal diffusion

5. surface heat transfer coefficient ‘ 8 CcO6 LI
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Note: Answer any FOUR questions.
Q. No. | Questions Marks
1 | a) | Explain about size reduction procedure
— R — 10m
b) | Derive the equation for power requirement for size reduction
2 | a) | Write short note on Rittinger’s law, Kick's law and Bond’s lar -
b) l’mblem:lnawhutmillinge:puimmmwufoundthltmpindmmmsued
o~ gmimtolSsicve&i(OASlmmcpuﬁng),u\epowumqulmmtwusKw. 1om
Calcuhbﬁiepowrequimmformlmngolwhmbyunmnﬂﬂ to IS sieve
15 (0.157 mm opening) using (1) Rittinger’s law and (2) Kick’s law. Feed rate of
milling is 200 kg/hr.
3 | a) | Explain about hammer mill with neat sketch
———— 10M
b) | Write about working principle of pneumatic separation with neat sketch
4 Draw the flow chart for any food processing industry and explainﬁ)du} it 7 10M
5 | a) | Explain about cyclone separator with neat sketch
b) | Air carrying particles of density 1200kg/m® and an average diameter of 25 micron enters 10Mm
a cyclone of 600 mm diameter at linear velocity of 20 m/s. Calculate the centrifugal force
acting radially in the cyclone and the separation factor of the cyclone.
6 | a) | 100 kg grain by drying has brought down from 18 to 13% for milling. Calculate the
amount of water removed in drying. e
b) In a mixture of fruit juices Ax value is given as 2, Amix value as 5, Aseg 10M
value is 8 find the mixing index.
P
7 Viva- voce 10M
(318,1%) / 5 /“\f"\b""l(rwh
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mapped
1 Describe about physical and physiological properties of fruits 10 CO1
and vegetable grains.
2 Explain Design consideration of an Air Screen Grain Cleaner 10 CO2 & CO3
3 Write about Energy Requirements 10 CO4 & COS
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‘ ‘ NE full qieestion fron
\ ———— ks o L: Bloom's level, C: Courge oHlcomes, it i
- . o Module- ] "

[ ———

‘n'!F'l' i - - —— i ‘_T_I‘T‘“r('::“:
| ——= _=Xplain physical propertics of biomaterials in detai —_— %M ]
% b, ' What is force - rals in detail,

deformation be

sLLX  T10TLicor
havior of bio-materials? Explain with reat 1 10T 13- ¢4

'\ { - diagram, feat [10 [ L2 €02
i }

b R — ; ! | "
|83 i Toim % OR ‘ e
| & | 8. Discuss briefly about importance of nhvsical ehamorioe F i T |
‘i ‘ ‘i *,Lbiomalcr‘ials.n} ﬂbﬁl-ll !mPOHRHC': of physical characteristics of different | 1012 | oz’
t b. ‘ Derive an cquation for Kelvin model. _r 10 ( "LT,i'coz '
Lﬁ 5 Module-2 !
Q3 la | Write bricfly abaut frictional propertics. M 10/L2|col -
| 3‘ b. i Explain bricfly about thermal properties of food grain - M L2 6655 ,
bd e L | |
1 i OR - ]
Q.4 { a. | Discuss bricfly about aerodynamics propertics and mention importance of | 10| L2 | CO3
tee || acrodymamic propertics, v b
.| b. | Write a short note on electrical properties. s iL2jcos

c. [ Explain applications of engincering propertics in-handling of processing | 5 2jcos

. Y'CQUimelnS. . _:::,- & % i - I | H

3 |
__Module -3

Q.5 | a. | Mcntion types t;fw screen (gfam) cleaner and explain any one in Héﬁﬂ 10 LZ[ €03 s
. withneat sketeh. *

i |

b, Discuss in bri2f about working principle of cyclons scparator with neat | 10 L2 | CO4
' sketch i
Q.6 Fa. Fxplain in bricfaﬁqu; vefvetroll separator with neal sketch. 1012 ?(‘203 :
" 'b. | Describe working principle of pneumatic separalor. 7 | sl lcod
1 .. | Duii!;g——aifua!ion of ar air screen grain-cleancr m!h_m‘o screen 250! 8§ |14 | cod
| | samples were callested for analysis of clean seed fraction from dxr:“ereTz( ‘
E outlets. The dataare presented in the following table. Calculate the cleantng
efficiency of the cleancr. ', 1
{ ' e prain | 1 | Ovwersze Indersine
Sample | Feed Cleaning grain Blower . i Undersine
fraction | (2 | outlet (¢) | outlet(g) | outletig) | OUBCHIZ
| Cleancd se8d | 555 1 s s | 0
| Cleancd seed | yzy 564~ 2465 | 128 f—d5- | 20
| A l ‘ S =
’ {o) el T ) - I :
muriies | 1595 1 Y 180
impurities | 1875 35 248,75 7_.;.'__—#—_— ¢ |
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Q7 | {I K "pl"'" h”"”) about working of hammer mill with neat -kuch " 1 1L2 (O
b, | | Write a short note on working of ball mil| , i 06 12 €08
l
e What would be the critical speed and operating wud ol ratation for wel {04 I L) U).I
prinding in viscous suspension by a ball mill of 1600mm diameter charped ‘
| with 75mm balls? J 7] ‘
el OR ;. X TR - P
Q8 | a. [ Define crushing efficiency. xplain Rittinger's and Kick's law. rlﬂ}[ 1.2 [ (0‘
b. | In a wheat milling experiment it was found that to grind 4.33mm sized / 10] 14 C()sj
grains to IS sieve 35 [0.351mm op ?ﬂﬁm the power requirement was BkW. ’ f
‘(‘nlculme the powoer l’l.'qull’mlw)l otMmilling of wheat by the same mill to IS
sieve 15 [0.157mm opening] A‘m i) Rittinger's law i) Kick™s law. Feed ‘ !
rate of milling is 200Kg/hr, A
cut R R
Module - : - 7
Q.9 |a. | Whatis puddy parboullng’l xplain modern m:.lhodsnfpnrbo:hng 5 10| L2 | CO5 L,
b. | Define rate of filtration? Explain in brief about constant rate filtration and | 10 | L3 | COS
constant prcﬂpro filtration, _
. B o] e 0 o
R OR A i
Q.10 | a. | Discuss In defnil about wet pulse milling method. | 01 L2 (_05
b. | Explain working principle of centrifugal dehusker with neat sketch. l 1.2 [ C()ﬂ
"w.f") » "
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9 4AL22AG009| NAVEEN NAYAK 39 97.0 43 100.00 50 100.0 49 100.0 40 85.7
10 4AL22AGO010| NTHAR S ACHARYA 49 92.0 50 95.45 50 959 50 97.6 50 85.7
1 4AL22AGO11 |NIKITHA 33 85.0 40 97.73 49 959 49 90.4 39 100.0
12 4AL22AG012|NITHIN M SHETTY 24 90.0 32 86.36 39 89.7 32 92.8 33 90.4
13 4AL22AG013[PRAINA SHREE JAIN 50 95.0 50 97.73 50 100.0 50 952 50 85.0
14 4AL22AG014| PRANJAL P POOJARY 28 88.0 33 90.91 45 85.7 41 904 35 95.2
15 4AL22AGO15|PRAPTHIN S 39 92.0 50 90.91 50 93.8 50 90.4 50 90.4
16 4AL22AG016| PUNEETH 43 88.0 45 95.45 45 93.8 47 97.6 38 100.0
17 4AL22AG017|RAJITH S SHETTY 49 95.0 45 100.00 49 100.0 50 100.0 40 100.0
44 95.0 44 97.73 49 89.7 47 95.2 40 100.0
36 92.0 40 86.36 48 89.7 50 95.2 40 85.7
50 93.0 50 93.18 50 100.0 50 100.0 50 100.0
42 95.0 50 93.18 50 100.0 50 100.0 42 95.2
24 86.0 34 86.36 39 85.7 38 88.0 37 90.4
4AL22AG024| VISHWANATH D CHAVADANNAVAR| 27 88.0 37 88.64 46 89.7 45 95.2 40 95.2
IA ANALYSIS REPORT -
NO OF STUDENTS APPEARED 23 23 23 - 23 23
NO OF STUDENTS ABSENT 0 0 i 0 0 0
NO OF STUDENTS PASSED : 23 23 23 | 23 23
NO OF STUDENTS FAILED 0 0 _ 0 0 0o
PASS PERCENTAGE 100 100
NO OF STUDENTS BETWEEN 0 TO 18 MARKS 0
NO OF STUDENTS BETWEEN 19 TO 50 23
| -
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BAG403.1
BAG403.2
BAG403.3
BAG403.4
BAG403.5
BAG403.6

Academic Ygér?rbﬁ()>23—24 - )
COURSE OUTCOMES: After studying this course, students will be able to:

) 99§, PEQs, PSOs and COs-POs/PSOs mapping Matrix with justification
SEMESTER-IV
Sub Name: Agricultural Process Engineering

Course Teacher | Dr. K. Raju Yadav

Be proficient in the scope of the process engineering and the use of processing machinery

Understand the physical properties, rheological properties and frictional properties of agricultural materials
Summarizing the thermal properties, electrical properties and the terms related to the machine design aspects
Some of the basic concepts related to cleaning, drying and size reduction equipment’s

To acquaint the students with the milling of rice, parboiling technologies and milling of pulses and oil seeds
Understand the material handling and transportation equipment’s

CO-PO /CO-PSO MAPPING MATRIX:

co POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3 | PSO4 |
NUMBERS

BAG403.1 2 2

BAG403.2 2 2 2 2 1 2
BAG403.3 2 2 2 (2 |2 |2 2 |2 2 2 1 2
BAG403.4 2 2 2 2 |2 2 2 2 2 1 1 1
BAG403.5 2 2 2 1 1 |
| BAG403.6 2 2 1 1 1
| AVERAGE 2 2 2 2 2 2 2 2 2 2 2 2 1 13 1 15 |
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S ? Tihated to Visvesvaraya Technological University, Belagavi & Approved by AICTE, New Delhi. Recognized by Government of
AN - Karnataka.
AL VA’S A+, Accredited by NACC & NBA (ECE & CSE)

Shobhavana Campus, MIJAR-574225, Moodbidri, D.K., Karnataka Ph: 08258-262725;
Mob:722262724,7026262725,mail:principalaietOS(a}gmail.com
DEPARTMENT OF AGRICULTURE ENGINEERING

CO-PO /CO-PSO MAPPING MATRIX JUSTIFICATION:

| co PO/PSO | JUSTIFICATION —
 NUMBERS | NUMBERS |
BAG403.1 PO1 | To Apply the knowledge of mathematics and engineering scope of the proces-sﬁénigvinée;iﬁgﬁ '
PO7  |To understand the use of processing machinery
POS | To learn physical properties -
BAG403.2 | PO6 | Understand the rheological properties -
| pO8 frictional properties of agricultural materials
PO9 Advanced instrumentation should should need to measure the properties ]
PO10 Storage and handling of paddy and food grains ) ;
POS3 To learn applications instrumentation ‘
B | POS4 Design of advanced instrumentation
PO2 To Apply the knowledge of mathematics and engineering fundamentals of electrical properties
BAG403.3 PO3 Identify the existing problems in machines
PO4 study about frictional properties
POS Learn about design of machinery
PO6 Applications of electrical properties machinery ]
PO7 Advancement of frictional properties machinery
PO8 Desig of processing agricultural machinery ]
PO9 Technology of advanced agricultural processing machinery |
PO11 Application of all aspects of APE machinery |
PSO2 Develop an advanced machinery ]
PS03 Skills needed for application of agricultural processing machinery |
PS04 Adopt latest technology to advanced tractors
BAG403.4 | PO1 To Apply the knowledge of mathematics and engineering cleaning
PO2 Study of Drying techniques
‘ PO3 Size reduction process .
PO4 Latest technology about cleaning machinery
‘ POS Application of drying machinery R
L PO6 Gyratory & jaw crusher technology o
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