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AG Agricultural Engineering 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matric e s and de te rminants, syste ms o f line ar e quatio ns, Eige n 

value s and e ige n ve c to rs. 

Calculus: Limit, c o ntinuity and diffe re ntiability; partia l de rivative s; maxima and 

minima; se que nc e s and se rie s; te sts fo r c o nve rge nc e ; Fo urie r se rie s, Taylo r se rie s. 

Vector Calculus: Gradie nt; d ive rge nc e  and c url; line ; surfac e  and vo lume  inte grals; 

Sto ke s, Gauss and Gre e n’ s the o re ms. 

Differential Equations: Line ar and no n-line ar first o rde r Ordinary Diffe re ntia l Equatio ns 

(ODE); Highe r o rde r line ar ODEs with c o nstant c o e ffic ie nts; Cauc hy’ s and Eule r’ s 

e quatio ns; Laplac e  transfo rms; Partia l Diffe re ntia l Equatio ns - Laplac e , he at and 

wave  e quatio ns. 

Probability and Statistics: Me an, me dian, mo de  and standard de via tio n; rando m 

variable s; Po isso n, no rmal and b ino mial distributio ns; c o rre la tio n and re gre ssio n 

analysis; te sts o f signific anc e , analysis o f varianc e  (ANOVA). 

Numerical Methods: So lutio ns o f line ar and no n-line ar alge braic  e quatio ns; 

nume ric al inte gratio n - trape zo idal and Simpso n’ s rule ; nume ric al so lutio ns o f ODE. 

Σεχτιον 2: Φαρm Μαχηινερψ  

Machine Design: De sign and se le c tio n o f mac hine  e le me nts – ge ars, pulle ys, c hains 

and spro c ke ts and be lts; o ve rlo ad safe ty de vic e s use d in farm mac hine ry; 

me asure me nt o f fo rc e , to rque , spe e d, d isplac e me nt and ac c e le ratio n o n mac hine  

e le me nts. 

Farm Machinery: So il tillage ; fo rc e s ac ting  o n a  tillage  to o l; hitc h syste ms and 

hitc hing  o f tillage  imple me nts;  func tio nal re quire me nts, princ iple s o f wo rking , 

c o nstruc tio n and o pe ratio n o f manual, animal and po we r o pe rate d e quipme nt fo r 

tillage , so wing , planting , fe rtilize r applic a tio n, inte r-c ultiva tio n, spraying , mo wing , 

c haff c utting , harve sting , thre shing  and transpo rt; te sting  o f agric ultural mac hine ry 

and e quipme nt; c alc ulatio n o f pe rfo rmanc e  parame te rs - fie ld  c apac ity, 

e ffic ie nc y, applic atio n ra te  and lo sse s; c o st analysis o f imple me nts and trac to rs. 

Σεχτιον 3: Φαρm Ποωερ 

Sources of Power: So urc e s o f po we r o n the  farm - human, animal, me c hanic al, 

e le c tric a l, wind, so lar and b io mass; b io -fue ls. 

Farm Power: The rmo dynamic  princ iple s o f I.C. e ng ine s; I.C. e ng ine  c yc le s; e ng ine  

c o mpo ne nts; fue ls and c o mbustio n; lubric ants and the ir pro pe rtie s; I.C. e ng ine  

syste ms – fue l, c o o ling , lubric atio n, ignitio n, e le c tric a l, intake  and e xhaust; se le c tio n, 

o pe ratio n, mainte nanc e  and re pair o f I.C. e ng ine s; po we r e ffic ie nc ie s and 

me asure me nt; c a lc ulatio n o f po we r, to rque , fue l c o nsumptio n, he at lo ad and 

po we r lo sse s. 

Tractors and Powertillers: Type , se le c tio n, mainte nanc e  and re pair o f trac to rs and 

po we rtille rs; trac to r c lutc he s and brake s; po we r transmissio n syste ms – ge ar tra ins, 

d iffe re ntia l, final drive s and po we r take -o ff; me c hanic s o f trac to r c hassis; trac tio n 

the o ry; thre e  po int hitc he s- fre e  link and re stra ine d link o pe ratio ns; me c hanic al 
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ste e ring  and hydraulic  c o ntro l syste ms use d in trac to rs; trac to r te sts and 

pe rfo rmanc e .  

Human e ng ine e ring  and safe ty in de sign o f trac to r and agric ultural imple me nts. 

Σεχτιον 4: Σοιλ ανδ Wατερ Χονσερϖατιον Ενγινεερινγ  

Fluid Mechanics:  Ide al and re al fluids, pro pe rtie s o f fluids; hydro sta tic  pre ssure  and 

its me asure me nt; hydro sta tic  fo rc e s o n plane  and c urve d surfac e ; c o ntinuity 

e quatio n; Be rno ulli’ s the o re m; laminar and turbule nt flo w in pipe s, Darc y- We isbac h 

and Haze n-Williams e quatio ns, Mo o dy’ s diagram; flo w thro ugh o rific e s and 

no tc he s; flo w in o pe n c hanne ls. 

Soil Mechanics: Eng ine e ring  pro pe rtie s o f so ils; fundame ntal de finitio ns and 

re latio nships; inde x pro pe rtie s o f so ils; pe rme ability and se e page  analysis; she ar 

stre ng th, Mo hr’ s c irc le  o f stre ss, ac tive  and passive  e arth pre ssure s; stability o f 

slo pe s. 

Hydrology: Hydro lo g ic al c yc le  and c o mpo ne nts; me te o ro lo g ic al parame te rs, the ir 

me asure me nt and analysis o f pre c ipita tio n data ; runo ff e stimatio n; hydro graph 

analysis, unit hydro g raph the o ry and applic atio n; stre am flo w me asure me nt; flo o d 

ro uting , hydro lo g ic al re se rvo ir and c hanne l ro uting . 

Surveying and Leveling: Me asure me nt o f d istanc e  and are a ; instrume nts fo r 

surve ying  and le ve ling ; c hain surve ying , me tho ds o f trave rsing ; me asure me nt o f 

ang le s and be arings, plane  table  surve ying ; type s o f le ve ling ; the o do lite  trave rsing ; 

c o nto uring ; c o mputatio n o f  are as and vo lume . 

Soil and Water Erosion: Me c hanic s o f so il e ro sio n, so il e ro sio n type s, wind and wate r 

e ro sio n, fac to rs a ffe c ting  e ro sio n; so il lo ss e stimatio n; b io lo g ic al and e ng ine e ring  

me asure s to  c o ntro l e ro sio n; te rrac e s and bunds; ve ge ta tive  wate rways; gully 

c o ntro l struc ture s, dro p, dro p inle t and c hute  spillways; e arthe n dams. 

Watershed Management: Watershed characterization; land use capability 

classification;rainwate r harve sting  struc ture s,c he c k dams and farm po nds. 

Σεχτιον 5: Ιρριγατιον ανδ Dραιναγε Ενγινεερινγ 

Soil-Water-Plant Relationship: Wate r re quire me nt o f c ro ps; c o nsumptive  use  and 

e vapo transpira tio n; me asure me nt o f infiltra tio n, so il mo isture  and irrigatio n wate r 

infiltra tio n. 

Irrigation Water Conveyance and Application Methods: De sign o f irrig a tio n 

c hanne ls and unde rgro und pipe line s; irriga tio n sc he duling ; surfac e , sprinkle r and 

mic ro  irriga tio n me tho ds, de sign and e valuatio n o f irriga tio n me tho ds; irriga tio n 

e ffic ie nc ie s. 

Agricultural Drainage: Drainage  c o e ffic ie nt; planning , de sign and layo ut o f surfac e  

and sub-surfac e  dra inage  syste ms; le ac hing  re quire me nt and sa linity c o ntro l; 

irriga tio n and drainage  wate r quality and re use . 

Groundwater Hydrology: Gro undwate r o c c urre nc e ; Darc y’ s Law, ste ady flo w in 

c o nfine d and unc o nfine d aquife rs, e valuatio n o f aquife r pro pe rtie s; g ro undwate r 

re c harge . 

Wells and Pumps: Type s o f we lls, ste ady flo w thro ugh we lls; c lassific atio n o f pumps; 

pump c harac te ristic s; pump se le c tio n and insta llatio n. 
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Σεχτιον 6: Αγριχυλτυραλ Προχεσσινγ Ενγινεερινγ 

Drying: Psyc hro me try – pro pe rtie s o f a ir-vapo rs mixture ; c o nc e ntratio n and drying  o f 

liquid fo o ds – e vapo rato rs, tray, drum and spray drye rs; hydro the rmal tre atme nt; 

drying  and milling  o f c e re als, pulse s and o ilse e ds. 

Size Reduction and Conveying: Me c hanic s and e ne rgy re quire me nt in size  

re duc tio n o f g ranular so lids; partic le  size  analysis fo r c o mminute d so lids; size  

se paratio n by sc re e ning ; fluidiza tio n o f g ranular so lids-pne umatic , buc ke t, sc re w 

and be lt c o nve ying ; c le aning  and grading ; e ffe c tive ne ss o f g ra in c le ane rs; 

c e ntrifugal se paratio n o f so lids, liquids and gase s. 

Processing and By-product Utilization: Pro c e ssing  o f se e ds, spic e s, fruits and 

ve ge table s; By-pro duc t utiliza tio n fro m pro c e ssing  industrie s. 

Storage Systems: Co ntro lle d and mo difie d a tmo sphe re  sto rage ; pe rishable  fo o d 

sto rage , go do wns, b ins and gra in silo s. 

Σεχτιον 7:  Dαιρψ ανδ Φοοδ Ενγινεερινγ 

Heat and Mass Transfer: Ste ady sta te  he at transfe r in c o nduc tio n, c o nve c tio n and 

radia tio n; transie nt he at transfe r in simple  ge o me try;  wo rking  princ iple s o f he at 

e xc hange rs; d iffusive  and c o nve c tive  mass transfe r; simultane o us he at and mass 

transfe r in agric ultural pro c e ssing  o pe ratio ns; mate ria l and e ne rgy balanc e s in fo o d 

pro c e ssing  syste ms; wate r ac tivity, so rptio n and de so rptio n iso the rms. 

Preservation of Food: Kine tic s o f mic ro bial de ath – paste uriza tio n and ste riliza tio n o f 

milk and o the rliquid fo o ds; pre se rvatio n o f fo o d by c o o ling  and fre e zing ; 

re frige ratio n and c o ld  sto rage  basic s and applic atio ns. 

  


