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Energy Engineering
(CHEN 2103)

:3 hrs Full Marks : 70
(d) Explai Figures out of the right margin indicate full marks. F TECH
preSSuilen? the working principle of a Pitot tube. What is meant by st, Candidates are required to answer Group A and
34443 ‘ , 5 (five) from Group B to E, taking at least one from each group.
+) 1
7-(a)p‘:l\’nr1i;e down the relations between pump head, capacity and rpm for cey, es are required to give answeGr in the:; own words as far as practicable.
. ' . roup -
b) A | (Multiple Choice Type Questions) \TARY BJ
C trl . . a P 1 i . -
) & centrfugs pup s difiowing dmeiEiDICHIRE Eutohr =160 | e ol o g )
_(¢1) = 0.45 radians'; and vane :nlgf zltli;;: totuht(;;: 1(3;5 E_ ((:)[g;svfa? angle ‘j‘t the ‘ Higher calorific value (b) Higher ignition temperature
1Xlet (B1) = 5 cm; width at the outlet (B2) =5 cm ; 1SS Widthy ) Higher tendency of spontaneous oxidation (d) None of these.
ssumi : o ‘
pump J/;izl:ﬁgl?;feﬁzg%g?em;glseothe e rVelopsd 1l demand in India is maximum for S
esa r.p.m. ' .
) Thermal power Industry (b) Steel Industry s as far as
5+74 (¢) Cement Industry (d) Brick Industry. e
Group -E |
8.(2) A fhich process among the following is a thermal cracking process?
.(a) A water softener consists of a vertical tube of i ! ") Hydrocracking (b) Catalytic reforming
: B 100 mm diamet 1 : 2 :
ls];lllgel;tic(; (‘)4;'Sthm v(sjnth ion-exchange resin particles. The particlei :a?'nl?epci)crlx(seid i g e
ith a diamet 1 ‘.
e i L e s I - = e numberf
Calculate the pressure gradient. : ed has a porosity o ) Paraffins (b) Olefins
¢ ) Aromatics (d) Napthenes.
(b) Briefly describe the different types of fluidization. Explain what is mea! re

j a controlled nuclear reaction, the multiplication factor must be
(b)>1

minimum fluidization velocity. Mention the different applications of fluidizatio® |
] -1 (d) None of these.

(c)Estimate the terminal velocity for limestone particles of diameter 0.08 mm (d¢*

(d) Explain the significance of voi ; - o \ . ;
oid fraction during flo : | (@) at800°C for 10 min (b) at 850°C for 9 min
g fow ot thrm;gg zacl;eii 2, [¢) at 900°C for 8 min (d) at925°C for 7 min.
+ i 2
9.(a) Explain the significance of th e is hi
e concept of Prandtl’s mixi g Cetane number is highest for
turbulent flow and obtain an expression for the mixsi,:rgll]xe':g length theory in ¢ a) Aromatics (b) Paraffins
gth. (d) Olefins.

o ) Napthenes
e air is flowing over a cylinder of diameter 5 ! '-
: _ 0 mm and infini y
velocity of 0.1 m/s. Find the total drag, shear drag and pressurg dl:'lat; (l)ixnft:‘ Ie

of the cylinder if the total dra ienti |
coefficient
equal to 0.2. Take density of aigr asel.ZS l?g/:l;qua] o Coefﬂ

'The cold weather performance of a fuel is indicated by its
(a) Calorific value (b) Pour point

(c) Flash point (d) Smoke point.

6 +6'N;
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"Calculate the standa
CoHsOH(1) + ¢

Heats of combustior
C>Hs0OH
CH;COOH
C>Hs00CCH;

Carbon monoxide at
air at 500° C in 90°
;ombustion leave t

:volved in the react i

urned assuming cof
20y, O; and N, are
espectively.)

0 moles of liquid 3
raks through the v
nditions the relatiy
alculate the moles
ymposition is 50 mJ

hen 1.0g of naj
lorimeter, with all

lue and the net he

ing condensed, 40+
The latent heat of

—_— —————
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(ix) Which of the following has the highest calorific value?
(a) Coke oven gas (b) Natural gas
(c) Carburetted water gas (d) Bio gas.

Group -D
I= ibe the operation of an anaerobic digester for producing bio-gas.
(x) A solar cell converts solar energy to

(a) Chemical energy
(c) Heat energy

at is coke oven gas? How is it produced? =12
(b) Electrical energy ;
(d) None of these. : ‘ ‘ :
» a note on Integrated gasification combined cycle.
Gr -B :
iy _sgompare the properties of blast furnace gas and water gas. State the uses of natural
2.(a) What do you mean by washing of coal? What are the objectives of 0
What is the working principle of a Jig washer? What are the advanta
washed coal? :

6+(3+3) =12

Group - E
(b) The following data are available from a coal washery using Indian coal:
Ash in feed coal = 21%
Ash in clean product = 18.7%
Ash in sink = 41% "
If the theoretical recovery is 91.5% for a product of same ash ley
performance of the washery.

‘v ain the principle of operation of flat plate solar collectors. What is tracking?

f . ?
at are heliostats? How do they work? (5+3) + (1+3) = 12

(2 +2 + 3 +}4) Bxplain the concept of Ocean thermal Energy Conversion.

3.(a) Describe how coal is carbonized in a by-product slot type coke oven. ibe the operation of a breeder reactor. 646=12
(b) With a neat flow diagram describe how valuable by-products are reco
coke oven gas.

Group-C

4.(a) Why is vacuum distillation of crude oil required? State the products frf"
distillation unit in a refinery.

(b) With respect to Fluid Catalytic Cracking process state the following:
i) Feedstock used
ii) Catalyst used
iii) Process conditions '
iv) Regeneration of catalyst
v) Draw the flow-sheet of the process. *
(a+

5.(a) What is catalytic reforming? Describe the main chemical reactions that o
reforming. State the operating conditions of a typical reforming process. |

(b) Write a short note on visbreaking.

(2+4+i“ ,
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