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AGRICULTURAL ENGINEERING
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INSTRUCTION :

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section - B. There shall be compulsory Four subjective type
questions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section — B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2. The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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og — A / Section - A

1. & §aew 2.5 A gurd) S are o & 6 Ol [ ver ) wd @ gemar ¥ 1 ofe dha gsmm
70% @, a W e (YN [ ) T BT | . [10]
A tractor operates an implement of 2.5m effective width at a forward speed of 6 km/h.
If the field efficiency is 70%, determine the effective field capacity in hectares per hour.

2. iy Swdm & forg Sugm wa el gt el o e Siferg T wier R st
B Ho sawgmast o gl § s i same | [10]
Examine the major renewable energy sources suitable for agricultural use and discuss
their role in meeting the energy demands of rural farming systems.

3. wraErl ¥ Felieo §g sgem € gER @ v 9 sy @1 qofw At | v <
& TEEBO H g Suga U Rl afifer | [10]
Describe the constructional details and mode of operations of a tray dryer used in food
dehydration. Comment on its suitability for small Scale processing.

4. Ty F o9, MR F 9l wdgefiern T snyfe Sumwol § 9w RAfdm s &5 3 wend
¥ Tt AR Rfved Rrvdl ¥ 4 siav we Hift | [10]

Distinguish between analog and digital signals in terms of signal form, susceptibility to
noise and typical areas of application in modern instrumentation.

@ug ~ ® / Section - B [4 x 40 = 160]

1. (a) o STs & iz i o1 vy i | [10]

Write the importance of engineering properties of agricultural produce.

(b), $ i S e 3 3 AR ¥ e o i | (5]

Define darg coefficient and terminal velocity.
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(¢ 21°C3R 100kpa <&M WR a1g ¥ (a) 60ym ¥
(b) 10um =¥ I s{atﬁvhaiﬁiaﬁmaﬂa%maﬁﬁm | A ShioTT & o7 MaATHTR
B 9@y 1280kg/m?, aR] &) et =1.8 x 10°NS/m? 3w arg @
9 = 1.2kg/m3% [10]
Calculate the settling velocity of dust particles of (a) 60ym and

(b) 10sm diameter in airat 21°C and 100 kpa pressure. Assume that the particles
are spherical and density=1280 kg/m?®, Viscosity of air =1.8 x 10°NS/m?and
density of air=1.2kg/m?,

(d) wrEh Hges & e ¥ Yev A w9 gvedhern ¥ o sfmfle v R 1 [15]

Derive the expression for effectiveness of screen in a grader through material |
balance.

2. (2) TR GAHIU F TS T Y ? Sugad Am ¥ w9 e o srivored dhsnge |
[15]
What are the methods of size reduction? Explain the working of ball mill with
suitable diagram.

(b) 3ITFR RENHIU F forg snagas afda o s @ g e & Fram, RGw & fRau
T dfe & w3 =R IR | [10]

Explain kick’s law, Rittinger’s law and Bond’s law to estimate the power
requirement of the size reduction,

(©) I T ¥ v v § 7 v T fF 4.33 B eneR ¥ 9™ @ IS se 35 (0.351
il o) 9@ 9 T v § e afa o smagamar o) (S0 Ta 2R IS waW
15 (0.157 3% f¥%) a@ I T= & fag
(1) RRER & fAaw v
(2) v & Fam o1 SURWT SR masad AfdN oY O HifSTT |
wie G A Wire T 200 /s § [15]

In a wheat milling experiment it was found that to grind 4.33mm sized grains to

IS sieve 35(0.351 mm opening), the power requirement was 8 kw. Calculate the
power requirement for milling of wheat by the same mill to IS sieve 15 (0.157mm
opening) using (1) Rittinger’s law and

(2)Kick’s law, If feed rate of milling is 200kg/hr.
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3.

(a) YR Riea & Tl W) Tal o | ALy, deeT 9 e SR Fiae 398 B

(®)

(©)

(a)

=T B | [10]
Discuss about the components of a computer system. Explain CPU, primary and
secondary memory of computer.

sifofe Rivem qan § ? 3905 o foffam | ara € o gevry simRfd Riven & vari
9= o Fai $ifm | ' [15]
What is operating system? Write the functions of operating system. Also discuss
the types of user interface operating system.

foreferir TR e Rvaf fifdn | [15]
(1)  HgPERER

() TAR N S geE

(iii) A AHH

(iv) smgse

(v) TR iz

Write Short notes on the following.
(i} Micro processors

(11) Thermal efficiency of dryer
(i) Vacuum packaging

(iv) Idlers

(v) Freeze concentration

TR gdwer ¥ ol Rieia, PRefrers Remmsl o & waedw wml o1 aofe
P | Fer & IRM o 84 B T Skl ™ T4l A T S| wgEe e
F IUY YT | [25]
Describe the working principle, constructional features and field performance
parameters of a combine harvester. Discuss the major sources of grain losses
during harvesting and suggest measures to minimize them.
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(b) & Laex el SumHRw B wer www 5 R / wer o TR 1R 18 KN @ S R
fasfa st 1| o St [15]
() gER efad (kw )
(i) uf e v o (KN-m ¥ )
(i) Ser ot & FRigET |
A tractor develops a draw bar pull of 18KN while operating an implement at a

speed of 5 km/h. Calculate
(i)  drawbarpowerin kw

(1)  work done in KN-m per hour and
(1ii) horse power of drawbar work.

5. (a) IR - Hire woaert (S7) $571 % T - T% &1 SugE T Wi A @) weRm
W o BIAY | I &6 wg@ s F IRl @) N T | [25]
Describe the working of a four stroke compression ignition (diesel) engine with
the help of a neat diagram. Explain the functions of major components of the
engine.

(b) mﬁm%ﬁéwﬁé%ﬁt/@ﬁﬂﬁwm%mwwzmom
AT § | PER BIUgRT 18 I o v dfew o e 35 90 Y | FAeiRe DR
[15]
() e e (kg/cm? )
(i) smaeEE Fak gRiyTER
(itl) Femifde &= erwan |

A four bottom mould board plough requires a total draft of 2400kg at a speed of 6
km/h. If the depth of cut is 18cm and width of each bottom is 35 cm, determine

(1) unitdraftinkg/cm?
(i1) drawbar horse power required and
(1ii) theoretical field capacity.

6. (a) aEfor QU - o9 - IR & Faiv vd Brbone w1 avi SR | 3ere amy, A g
B R Fer e B wdl % Ry swe swgee o et A | [20]
Describe the construction and working of a self propelled reaper cum binder.
Discuss its advantages, limitations and suitability for small and medium farms.
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(b) TP IRAR FHR B AN WA 10 g ¥ Na¥ T I FRaT g | T 9y 12 fbm
v | 2 {1 Ve wearea 0.036 m? [ R § 7w gresiios Réer waa 40 R 9
o BT [20]
() for Y weew
(il)  HARIE SERTY IR 4T
(iii) wfafes Syae ol (afe el = 20 MI/m’ B 1)

A family size biogas plant uses dung from 10 cattle. Each animal produces 12kg
of dung per day. The biogas yield is 0.036 m®per kg of dung and the hydraulic
retension time 1s 40days.

Determine

(i) daily gas production

(i) required digester volume and

(iii) equivalent energy available per day if calorific value of biogas is 20 MJ/m?

7. (a) uaH A wieor soel & Rreie o sare Do | At sier vam wxarE S WE e
TN T Hl IATEA P FHIG HRA Tt BIRD! B1 AU DT | [25]

Explain the principle of wind energy conversion systems. Describe the major
components of a horizontal axis wind turbine and factors affecting wind power
generation.

(b) 5Sm =R & A VEw 18 FFd/d W g w1 @ o B § | 9 O
1.25kg/m’ g | 7o @iy [15]
(1) o e ggs afdg, au
(ii) arftrram Jeifw ofda (Betz i 59.3%.)
A wind rotor of 5m diameter operates at an average wind speed of 18 km/h. Air
density is 1.25kg/m’. Calculate

(i) 'Total power available in wind and

(ii) maximum theoretical power that can be extracted assuming Betz limit of
59.3%.
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