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Field Practices in Agricultraral Engineering (EN320n) u'ywrc2,/,

Structured and Essay Type
Answer the questions of Part A (questions 1 & 2) in rlhe space prrovidr:d"
Use the given answer book to answer the questions of Fart E.
Answer only three questions in Part B
Only non programmable calculators are permitted.
All question carry equal marks.

Timne2%hrs

f-iul"4'
01. (a). Bulk density, true density, porosiqr and f ield capac;ity o,['s,tils are \/er.y irnpoftant l]i1ram{)ters

that needed to be considered in irrigation scl-reduling.

(i) Why detennination of porosity of soil is imponant in a;,;ricultur:o?

(ii) Data taken from a bulk density detertnirration tr:)ri[ uriirl]r €r rl(fr:e sarnprler 3re as iiol,::J'*t'
Mass of empty core sampler

Mass of core sampler with wet soil

Height of core sampler

Diameter of core sampler

Moisture in dry basis

(l) Calculate the bulk density of the soil

:12liO.:i!i pr

: 482.E0 g

: li.64 cr.r

'= li.5C cnr
,= :l1 .8.5 0,,;

( I 5 Marksi
(ll) If the true density of the soil is 2"5 gcrn-3, wtrar:rvoril,l be therporosiriy of thr: -.,:,i1?

.t'10 NIarl<s)

lndpx Fla;;



(b).A graduate student wants to determine the field capacity oithr: above:;oil. ile is gcinr: to use frell
r"nethodforthedetenninationoffieldcapacityofthesoil.tftheirritiaii moi:;turecorten c'rresrtil is

l4oA in drl' basis at the beginning of the study, vrhat woulcl be l.he total arnoultt of liatei rree ded to be

added to the soil forthe saturation of soilcolumn 1.2x1.lZxl 2 m,?

(c). The student decided to detentine the freld capacity at 130 crn clep,tli of lle soil.
at different time intervals at 80 cm depth of soilaftlrthe saturatiorLol'the soil and
follows.

(25 Mark.s)

Il[e t,loi< s;orl :;anrples

1.he les ult.s ar,: as

Tirne
Interval

&)

Mass of empty
moisture cans

(s)

Mass c,rf

ntoistu re ,ctrns

witll wet soill(s)

M,asrs of,

moistlure canrs

witln dry soil (rs:)

I\,{riutffi %
in drry triasiis

t2 21.0 60.5 495
at
LL+ 20.0 5:t.0 t16"4

Jb 21.3 11 n l;9.9
48 20.8 I t.3 (;1 5

60 22.0 82.0 '7 1.5

72 19.1 83 .8 '72.6

84 19.2 66.s 5 8.8
96 20.4 6"!.7 :;5.6

(i). Calculate moisture content (dry basis) at eaclrtime intenvaLls (cornt,lete last,;rolunr;il of the
above table)

(tr5 Mark.s)

(ii).Plot the moisture content against the tinre in the given gri:.ptr sheel

( I 5 Marks)
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(iii). Determine the basic field capacity 01'the soil at E0,rrl clepth Lrsing cjh.arvn gral)h (mark the
basic field capacib- in the graph).

( l0 Marks)
02. (a) Volume of water received to 36 buckets l'ronr a sllrlnkler p,erlormance,test are giv::n in the table

below itr descending order. The top and bottom area of the bur:kets ure 180 r:rnr an{ ll2 crnr.

320 it/ 311 3II 305 300

297 296 28E 285 26C 25E

240 238 238 2.34 23C' 21,.8

aaA
LLA L^/.) 224 r96 194 190

170 168 165 160 158 140

138 126 1r8 r15 112 1r0

(i) Calculate the average depth of catch.

...(15 Martrs)



( ii) Calculate the minimum depth of catch

(10 Marks)

(iii) Patternefficiency

( l0 Marks)

(iv) Comment whether you are satisfled u,ith the perforn'Lan,;e of the sprinkler

(10 Marks)

(b) Fillthe follovring table using the informatior, related to ar,; we[din61and gas weloing.

(20 marks)

(c)(l) Two Centrifugal water pumps were fixed together in the follovrinq ilanner (figure 01) Derive

an equation fortotal head of the given water pllnrps in the figure 01, tlonsider i"rg,: H: Totat

head, F friction head, Hs: suction head, I ld: d,:livenz head.

,\rc \Velding

Temperature (value)

Current (value)

Required Flux (yesNo)

Emit harmful radiation (yesNo)

Use of electrode(yes,t,lo)

Fonnation of slag (yesNo)

Can be used to mettle cutting (yesNo)

Exp I osi ve (yes,.t',I o)

Operating pressure for normal operation

(Value)

,Gas u,elding

4

Energy source



Figure 0l

(ii) Identifu the following pump types in fir4ur'::02.

(20 marks)

(10 marks)

(iii) Which one is 'positive displacement' one?

(05 marks)



Eart _Ei

Answer only Three questions.

01. (a)Using suitable equations explain how to ceLlculate folloi,ving parameters.

(i) Nloisture Availability Index
(ii) Potential Evapotranspiration
(iii) Mean monthly temperature
(iv) Average annual rainfall

(b)Using following data, calculate the potential evapotranspiu'rLtion firr lice.

(20 nrarks)

Month Temp ('C) Relative

hLrrr,idity

Crop thctor

January 30 75 1.2

Feb 25 80 t1t.-)

Mar 30 85 1.1

April 30 8Cl 1.2

(3Crmarks)

(c) (i) What do you mean by permeability coefficient?

(10 marks)
(ii) Using Darcy's law, derive an equa'ricn fbr permeabititv coefficient r,r,ith suirable

illustrations. (20 marhs)
(iii) In a constant head permeabitrity l.,:st ir a labcratory, the lbllorving deLta aire gi'ren:

L:250 mm, A: i05cm2 . If the k is0.01,lcm/s aLnci zr f]rrtv rate is 120,:ml must lre ma,,ntain,lcJ

through the soil, what would be the head ,Ciffer,:nce across the, lr across the sp,e,cimen?

(20 mark.s)

02. (a) (i) Differentiate the working principle and operating condition of le',,er operated l,:nap sack

sprayer and compression type sprayer using suitable sketcflres.

(30 marks)

(ii) A Farmer wants to spray Captan 80W to slrawberry usin{ compression type sprrryer r,vith lll L
volume of tank. A test strip is 80m long and one side (one half) c,f th,: bushe:; <,:Ln be spra\/,Jd
with one pass with in 40 min to measure delivery rat,:. F-eqr,rirecl anrount i.rf via; erto refill the
spray tank after one pass is 2.8 L. The strar,,izberries are in rovrs l0m apzrrt. Deter nine

a. Nozzle discharge(L/min)
b. Application rate (L/ha)
c. Area sprayed by a full tank (l'ia)

(30 marks)



(b) Field data collected during tensiometer calibration is given t;,e[,0'w.

lf ablel. Field data collecterd dturiing'tensio n:lrel er e:a.librl'ation

Date Time

Tensiometer

Reading

(centibars)

SampL,,

l! umbe r

r,Veight c,f | !l'ei61hr

Iilois;t Soil i oven dr
I(g) | :;oll (l

1-Nov 10:00 AM 0

2-Nov 12:00 PM 5 1 :l'13 i tct'B

3- Nov 12:00 PM 5 2 21. I i Ztt.

3- Nov 6:00 PM 9 J ),+.J I ll,
4- Nov 1:00 PM t'7 4 Iri.Z I 1t,

4- Nov 7:00 PM 26 5 :10.4 | itl

5- Nov 12:00 PM )t 6 r3.9 i r::.

5- Nov 6:00 PM 51 1 l1 .3 lti.

6- Nov 2:00 PM 68 I t9'6 i I t:'

(i)

( ii)

Draw a calibration curve using tensiometer reacling anrl rnolstriir0 ,lrlnt01t (clry basis) ri,r t;oitr iionlp,lsv:;

(25 rnark s)

After calibrating above tensiometer was installeri in tlre freLl It the re cordr:d r,eading is 4Cr after li:

days, what is the soil moisture content of this soil? ( i5 nrarksli

r,,, ..f--l
t dt i,:ti I

il (t: )---*-l
-- --- lqr,B 

I

l

tr.l 
I

^. .--- t
-r.I I

l. -t

l

ri B ]
::..9 |

tr.? 
I

,,, ]

0]. (a) (i) List out the agriculture related actjvitiet; where cot'npa::tirtg ,r I sr:il is necessaty.

(05 rnarl,.s)

(ii) Briefly explain how the result of a Stancraril procrror te:;t isr i,rsed, in a scii cornpa,ttin g operatic,n

( I 0 marks,r

(iii) Suppose your final year research supenv isor ashed )/0u to conduc,[ -vour croc;tor ttrsl: adding 29lo

water content by soilweight at each corn;raclion attr:rmpl alttrrouLgtr in the theory r:lzrss. hanJout

has instructed you to add 5% moisture in each cornpa::tiorr r1lite lrpt. 'rVithr a suitabh) sltetc,,l of a

graph explain how these two methods will m ake impact orr riolu : esults.

(l 5 nrarks)

(b) Briefly explain the working principle of tu,o rvh{3,3ltra(:tc,r,)pe,raled.ilapanest: Reversil:rle Moldboarrji

plough using suitable sketches.
(.20 marl s,i

(c) (i) "Nanomaterials are behave differently compared to bulll nlateritLl". ftiscuss, this r;ta.etnt:nt u'itll

special reference to material propenties.

(2-< mark.s)

(ii) Discuss properties of newly designed mat-eria.ls for l'utule rr, orld by g1ir,'irr5t e:.rlm1tlt:s.

(25 marks)

04. (a) (i) What is infiltration and infiltration 12113? J:)riefly,]xplain.

(ii) List the factors that affect for the infiltrzrlion ra{e o1' a i;oil?

(iii) Distinguish the infiltration rate and Lrasii: infiltrrltron'/

(iv) How do you use basic infiltration ratr: of a soil l'or the, irri6la;tic,n?

(,10 marks)

I



(b) (i)What do you mean by 'Uniformity co,:f1'lcient' r.,f sc,il s,amtrrle?

(ii) "Aggregate stability is significantly corr,:latr:d r,yith crop l,ields when othfir conditons art,:

equal". Comment on the statement.

(20 nrark.s)

(c)(i) Differentiate the instrument used in gas cuffing and g,as ',r,elrilr,g.
(ii)Discuss the relative importance of Solrlering arrd Br:azinlg ccuri]ere t.o lias rveldil5l

(20 nrarks)

(d) (i) You were asked to calculate the machine fietd capacitl t'hzyhrl o{'a tv,o u'heel ope rated rotary

tiller. Give the steps you need to follor.v to achiervr,r this aLctivily.

(ii) If you are asked to calculate the field r:fficienr:y,of tlris rotarl'tiller operalion rvhal are thc;

required data?

(20 marks)

@@ @ @ @ @ @@ @ @ ar @ @' Gt,,61,qr'rr tn,r,


