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ME Mechanical Engineering 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matrix a lge bra , syste ms o f line ar e quatio ns, e ige nvalue s and 

e ige nve c to rs. 

Calculus: Func tio ns o f sing le  variable , limit, c o ntinuity and diffe re ntiability, me an 

value  the o re ms, inde te rminate  fo rms; e valuatio n o f de finite  and impro pe r inte grals; 

do uble  and triple  inte grals; partia l de rivative s, to ta l de rivative , Taylo r se rie s (in o ne  

and two  variable s), maxima and minima, Fo urie r se rie s; g radie nt, d ive rge nc e  and 

c url, ve c to r ide ntitie s, d ire c tio nal de rivative s, line , surfac e  and vo lume  inte grals, 

applic a tio ns o f Gauss, Sto ke s and Gre e n’ s the o re ms. 

Differential equations: First o rde r e quatio ns (line ar and no nline ar); highe r o rde r line ar 

diffe re ntia l e quatio ns with c o nstant c o e ffic ie nts; Eule r-Cauc hy e quatio n; initia l and 

bo undary value  pro ble ms; Laplac e  transfo rms; so lutio ns o f he at, wave  and 

Laplac e 's e quatio ns. 

Complex variables: Analytic  func tio ns; Cauc hy-Rie mann e quatio ns; Cauc hy’ s 

inte gral the o re m and inte gral fo rmula ; Taylo r and Laure nt se rie s. 

Probability and Statistics: De finitio ns o f pro bability, sampling  the o re ms, c o nditio nal 

pro bability; me an, me dian, mo de  and standard de via tio n; rando m variable s, 

b ino mial, Po isso n and no rmal distributio ns. 

Numerical Methods: Nume ric al so lutio ns o f line ar and no n-line ar alge braic  

e quatio ns; inte gratio n by trape zo idal and Simpso n’ s rule s; single  and multi-ste p 

me tho ds fo r diffe re ntial e quatio ns. 

Σεχτιον 2: Αππλιεδ Μεχηανιχσ ανδ Dεσιγν 

Engineering Mechanics: Fre e -bo dy diagrams and e quilibrium; trusse s and frame s; 

virtual wo rk; kine matic s and dynamic s o f partic le s and o f rig id  bo die s in plane  

mo tio n; impulse  and mo me ntum (line ar and angular) and e ne rgy fo rmulatio ns, 

c o llisio ns. 

Mechanics of Materials: Stre ss and stra in, e lastic  c o nstants, Po isso n's ra tio ; Mo hr’ s 

c irc le  fo r plane  stre ss and plane  stra in; thin c ylinde rs; she ar fo rc e  and be nding  

mo me nt diagrams; be nding  and she ar stre sse s; de fle c tio n o f be ams; to rsio n o f 

c irc ular shafts; Eule r’ s the o ry o f c o lumns; e ne rgy me tho ds; the rmal stre sse s; stra in 

gauge s and ro se tte s; te sting  o f mate ria ls with unive rsa l te sting  mac hine ; te sting  o f 

hardne ss and impac t stre ng th. 

Theory of Machines: Displac e me nt, ve lo c ity and ac c e le ratio n analysis o f plane  

me c hanisms; dynamic  analysis o f linkage s; c ams; ge ars and  ge ar tra ins; flywhe e ls 

and go ve rno rs; ba lanc ing  o f re c ipro c ating  and ro ta ting  masse s; gyro sc o pe . 

Vibrations: Fre e  and fo rc e d vibratio n o f single  de gre e  o f fre e do m syste ms, e ffe c t o f 

damping ; vibratio n iso latio n; re so nanc e ; c ritic a l spe e ds o f shafts. 

 

Machine Design: De sign fo r sta tic  and dynamic  lo ading ; fa ilure  the o rie s; fa tig ue  

stre ng th and the  S-N diagram; princ iple s o f the  de sign o f mac hine  e le me nts suc h as 

bo lte d, rive te d and we lde d jo ints; shafts, ge ars, ro lling  and sliding  c o ntac t be arings, 

brake s and c lutc he s, springs. 
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Σεχτιον 3: Φλυιδ Μεχηανιχσ ανδ Τηερmαλ Σχιενχεσ 

Fluid Mechanics: Fluid pro pe rtie s; fluid  sta tic s, mano me try, buo yanc y, fo rc e s o n 

subme rge d bo die s, stability o f flo a ting  bo die s; c o ntro l-vo lume  analysis o f mass, 

mo me ntum and e ne rgy; fluid  ac c e le ratio n; d iffe re ntia l e quatio ns o f c o ntinuity and 

mo me ntum; Be rno ulli’ s e quatio n; d ime nsio nal analysis; visc o us flo w o f 

inc o mpre ssible  fluids, bo undary laye r, e le me ntary turbule nt flo w, flo w thro ugh pipe s, 

he ad lo sse s in pipe s, be nds and fittings. 

Heat-Transfer: Mo de s o f he at transfe r; o ne  dime nsio nal he at c o nduc tio n, re sistanc e  

c o nc e pt and e le c tric a l analo gy, he at transfe r thro ugh fins; unste ady he at 

c o nduc tio n, lumpe d parame te r syste m, He isle r's c harts;  the rmal bo undary laye r, 

d ime nsio nle ss parame te rs in fre e  and fo rc e d c o nve c tive  he at transfe r, he at transfe r 

c o rre la tio ns fo r flo w o ve r fla t plate s and thro ugh pipe s, e ffe c t o f turbule nc e ; he at 

e xc hange r pe rfo rmanc e , LMTD and NTU me tho ds; radia tive  he at transfe r, Ste fan-

Bo ltzmann law, Wie n's displac e me nt law, blac k and gre y surfac e s, vie w fac to rs, 

radia tio n ne two rk analysis. 

Thermodynamics: The rmo dynamic  syste ms and pro c e sse s; pro pe rtie s o f pure  

substanc e s, be havio ur o f ide al and re al gase s; ze ro th and first laws o f 

the rmo dynamic s, c a lc ulatio n o f wo rk and he at in vario us pro c e sse s; se c o nd law o f 

the rmo dynamic s; the rmo dynamic  pro pe rty c harts and table s, availab ility and 

irre ve rsib ility; the rmo dynamic  re latio ns. 

Applications:  Po we r Engine e ring : Air and gas c o mpre sso rs; vapo ur and gas po we r 

c yc le s, c o nc e pts o f re ge ne ratio n and re he at.  I.C. Eng ine s: Air-standard Otto , Die se l 

and dual c yc le s. Re frige ratio n and air-c o nditio ning : Vapo ur and gas re frige ratio n 

and he at pump c yc le s; pro pe rtie s o f mo ist a ir, psyc hro me tric  c hart, basic  

psyc hro me tric  pro c e sse s. Turbo mac hine ry: Impulse  and re ac tio n princ iple s, ve lo c ity 

diagrams, Pe lto n-whe e l, Franc is and Kaplan turbine s. 

Σεχτιον 4: Ματεριαλσ, Μανυφαχτυρινγ ανδ Ινδυστριαλ Ενγινεερινγ 

Engineering Materials: Struc ture  and pro pe rtie s o f e ng ine e ring  mate ria ls, phase  

diagrams, he at tre atme nt, stre ss-stra in diagrams fo r e ng ine e ring  mate ria ls. 

Casting, Forming and Joining Processes: Diffe re nt type s o f c astings, de sign o f 

patte rns, mo ulds and c o re s; so lidific atio n and c o o ling ; rise r and gating  de sign.  

Plastic  de fo rmatio n and yie ld  c rite ria ; fundame ntals o f ho t and c o ld  wo rking  

pro c e sse s; lo ad e stimatio n fo r bulk (fo rg ing , ro lling , e xtrusio n, drawing ) and she e t 

(she aring , de e p drawing , be nding ) me tal fo rming  pro c e sse s; princ iple s o f po wde r 

me tallurgy. Princ iple s o f we lding , brazing , so lde ring  and adhe sive  bo nding . 

Machining and Machine Tool Operations: Me c hanic s o f mac hining ; basic  mac hine  

to o ls; single  and multi-po int c utting  to o ls, to o l ge o me try and mate ria ls, to o l life  and 

we ar; e c o no mic s o f mac hining ; princ iple s o f no n-traditio nal mac hining  pro c e sse s; 

princ iple s o f wo rk ho lding , de sign o f jigs and fixture s. 

Metrology and Inspection: Limits, fits and to le ranc e s; line ar and angular 

me asure me nts; c o mparato rs; gauge  de sign; inte rfe ro me try; fo rm and finish 

me asure me nt; a lignme nt and te sting  me tho ds; to le ranc e  analysis in manufac turing  

and asse mbly. 

Computer Integrated Manufacturing: Basic  c o nc e pts o f CAD/ CAM and the ir 

inte gratio n to o ls. 
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Production Planning and Control: Fo re c asting  mo de ls, aggre gate  pro duc tio n 

planning , sc he duling , mate ria ls re quire me nt planning . 

Inventory Control: De te rministic  mo de ls; sa fe ty sto c k inve nto ry c o ntro l syste ms. 

Operations Research: Line ar pro gramming , simple x me tho d , transpo rta tio n, 

assignme nt, ne two rk flo w mo de ls, simple  que uing  mo de ls, PERT and CPM. 

  


