
w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

CH Chemical Engineering 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matrix a lge bra , Syste ms o f line ar e quatio ns, Eige n value 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, Taylo r 

se rie s, Me an value  the o re ms, Evaluatio n o f de finite  and impro pe r inte grals, Partial 

de rivative s, To ta l de rivative , Maxima and minima, Gradie nt, Dive rge nc e  and Curl, 

Ve c to r ide ntitie s, Dire c tio nal de rivative s, Line , Surfac e  and Vo lume  inte grals, Sto ke s, 

Gauss 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, Cauc hy’ s and Eule r’ s e quatio ns, 

Initia l and bo undary value  pro ble ms, Laplac e  transfo rms, So lutio ns o f o ne  

dime nsio nal he at and wave  e quatio ns and Laplac e  e quatio n. 

Complex variables: Co mple x numbe r, po lar fo rm o f c o mple x numbe r, triangle  

ine quality.  

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

Co nditio nal pro bability, Me an, me dian, mo de  and standard de via tio n, Rando m 

variable s, Po isso n, No rmal and Bino mial distributio ns, Line ar re gre ssio n analysis.  

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 . Single  and multi-ste p 

me tho ds fo r nume ric al so lutio n o f d iffe re ntia l e quatio ns. 

Σεχτιον 2: Προχεσσ Χαλχυλατιονσ ανδ Τηερmοδψναmιχσ  

Ste ady and unste ady sta te  mass and e ne rgy balanc e s inc luding  multiphase , multi-

c o mpo ne nt, re ac ting  and no n-re ac ting  syste ms.  Use  o f tie  c o mpo ne nts; re c yc le , 

bypass and purge  c alc ulatio ns; Gibb ’ s phase  rule  and de gre e  o f fre e do m analysis.  

First and Se c o nd laws o f the rmo dynamic s. Applic a tio ns o f first law to  c lo se  and 

o pe n syste ms. Se c o nd law and Entro py. The rmo dynamic  pro pe rtie s o f pure  

substanc e s: Equatio n o f Sta te  and re sidual pro pe rtie s, pro pe rtie s o f mixture s: partial 

mo lar pro pe rtie s, fugac ity, e xc e ss pro pe rtie s and ac tivity c o e ffic ie nts; phase  

e quilibria : pre dic ting  VLE o f syste ms; c he mic al re ac tio n e quilibrium. 

Σεχτιον 3: Φλυιδ Μεχηανιχσ ανδ Μεχηανιχαλ Οπερατιονσ  

Fluid sta tic s, Ne wto nian and no n-Ne wto nian fluids, she ll-balanc e s inc luding  

diffe re ntia l fo rm o f Be rno ulli e quatio n and e ne rgy balanc e , Mac ro sc o pic  fric tio n 

fac to rs, d ime nsio nal analysis and similitude , flo w thro ugh pipe line  syste ms, flo w 

me te rs, pumps and c o mpre sso rs, e le me ntary bo undary laye r the o ry, flo w past 

imme rse d bo die s inc luding  pac ke d and fluidize d be ds, Turbule nt flo w: fluc tuating  

ve lo c ity, unive rsa l ve lo c ity pro file  and pre ssure  dro p.  

Partic le  size  and shape , partic le  size  distributio n, size  re duc tio n and c lassific atio n o f 

so lid partic le s; fre e  and hinde re d se ttling ; c e ntrifuge  and c yc lo ne s; thic ke ning  and 

c lassific atio n, filtra tio n, ag ita tio n and mixing ; c o nve ying  o f so lids. 
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Σεχτιον 4: Ηεατ Τρανσφερ  

Ste ady and unste ady he at c o nduc tio n, c o nve c tio n and radia tio n, the rmal 

bo undary laye r and he at transfe r c o e ffic ie nts, bo iling , c o nde nsatio n and 

e vapo ratio n; type s o f he at e xc hang e rs and e vapo rato rs and the ir pro c e ss 

c alc ulatio ns. De sign o f do uble  pipe , she ll and tube  he at e xc hange rs, and sing le  

and multiple  e ffe c t e vapo rato rs.   

Σεχτιον 5: Μασσ Τρανσφερ  

Fic k’ s laws, mo le c ular diffusio n in fluids, mass transfe r c o e ffic ie nts, film, pe ne tra tio n 

and surfac e  re ne wal the o rie s; mo me ntum, he at and mass transfe r analo g ie s; 

stage -wise  and c o ntinuo us c o ntac ting  and stage  e ffic ie nc ie s; HTU & NTU c o nc e pts; 

de sign and o pe ratio n o f e quipme nt fo r d istillatio n, abso rptio n, le ac hing , liquid-liquid 

e xtrac tio n, drying , humidific a tio n, de humidific a tio n and adso rptio n. 

Σεχτιον 6: Χηεmιχαλ Ρεαχτιον Ενγινεερινγ  

The o rie s o f re ac tio n ra te s; kine tic s o f ho mo ge ne o us re ac tio ns, inte rpre ta tio n o f 

kine tic  data , sing le  and multiple  re ac tio ns in ide al re ac to rs, no n-ide al re ac to rs; 

re side nc e  time  distributio n, sing le  parame te r mo de l; no n-iso the rmal re ac to rs; 

kine tic s o f he te ro ge ne o us c a ta lytic  re ac tio ns; d iffusio n e ffe c ts in c a ta lysis. 

Σεχτιον 7: Ινστρυmεντατιον ανδ Προχεσσ Χοντρολ  

Me asure me nt o f pro c e ss variable s; se nso rs, transduc e rs and the ir dynamic s, pro c e ss 

mo de ling  and line ariza tio n, transfe r func tio ns and dynamic  re spo nse s o f vario us 

syste ms, syste ms with inve rse  re spo nse , pro c e ss re ac tio n c urve , c o ntro lle r mo de s (P, 

PI, and PID); c o ntro l valve s; analysis o f c lo se d lo o p syste ms inc luding  stability, 

fre que nc y re spo nse , c o ntro lle r tuning , c asc ade  and fe e d fo rward c o ntro l.  

Σεχτιον 8: Πλαντ Dεσιγν ανδ Εχονοmιχσ  

Princ iple s o f pro c e ss e c o no mic s and c o st e stimatio n inc luding  de pre c ia tio n and 

to ta l annualize d c o st, c o st indic e s, ra te  o f re turn, paybac k pe rio d, d isc o unte d c ash 

flo w, o ptimizatio n in pro c e ss de sign and sizing  o f c he mic al e ng ine e ring  e quipme nts 

suc h as c o mpre sso rs, he at e xc hange rs, multistage  c o ntac to rs. 

Σεχτιον 9: Χηεmιχαλ Τεχηνολογψ  

Ino rganic  c he mic al industrie s (sulfuric  ac id , pho spho ric  ac id , c hlo r-alkali industry), 

fe rtilize rs (Ammo nia , Ure a , SSP and TSP); natural pro duc ts industrie s (Pulp and Pape r, 

Sugar, Oil, and Fats); pe tro le um re fining  and pe tro c he mic als; po lyme riza tio n 

industrie s (po lye thyle ne , po lypro pyle ne , PVC and po lye ste r synthe tic  fibe rs). 

 

  


