Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-V ¢« EXAMINATION - WINTER 2013

Subject Code: 350505 Date: 07-12-2013
Subject Name: Fundamental of Chemical Engineering Reactions

and Thermodynamics

Time: 02:30 pm - 05:00 pm Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.
Q.1 (a) Give the classification of chemical reactions and explain Elementary and Non
elementary reactions with suitable example.
(b) Explain the following.
(1) Molecularity and Order of reaction
(2) Arrhenius’ law and Activation energy
Q.2 (a) State the First law of thermodynamics and explain it for flow process
(b) Derive the equation PV* = Constant for adiabatic process.
OR

(b) A chemical reaction has a rate given by - ra - 0.0045 Ca? mol/cm®.min. If the
concentration is to be expressed in mol/lit and time in hrs. What would be the
value and unit of rate constant?

Q.3 (a) Explain Thermodynamics and its scope and limitations.

(b) Define the rate of chemical reaction and discuss the variables affecting the

rate of chemical reaction.
OR
Q.3 (a) Discuss the important factors for the selection of reactor.

(b) Derive the performance equation for steady-state Plug flow reactor.

Q.4 (a) Name the different types of reactor and explain the construction, working and
applications of CSTR.

(b) Milk is pasteurized if it is heated to 64 °C for 34 min, but it is heated to 75 °C
it only needs 18 sec. for the same result. Find the activation energy of this
sterilization process.

OR
Q.4 (a) Explainin brief. (a) Phase Rule (b) Intensive and Extensive Properties.
(b) Explain “Entropy and its importance and applications in thermodynamics.
Q.5 (a) Explainin brief. (a) System (b) Enthalpy.

(b) Heat is transferred to 12 kg of air which is initially at 100 kPa and 310 K until
it’s temperature reaches 620 K. Determine the change in internal energy, the
change in enthalpy, the heat supplied and work done for the following
processes. (a) Constant volume process (b) Constant pressure process.
Assume air follows ideal gas law equation PV = nRT . Gas constant
R=8.314 kJ/kmol K. Take Cp = 29.099 kJ/kmol K and Cv = 20.785 kJ/kmol
K. The molecular weight of air = 29.

OR
Q.5 (a) Writeashort note on “Carnot Cycle”.
(b) What is Zeroth law of thermodynamics? How is it helpful in measuring

temperature?
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s RAsUstell el el UsRej cdllsal 52A. A@ANI] wal ollot
AAN2{ RAsUt GeleW AUl UM A
olActl (A A Mol (1) AAlSARE] wal A8 Ay RAsUt (R)
UERAA Ay

ArlslauaMsuoll yur Qam qmetdl. dat Aol Halerl Al
AB2AAEs YAM HR “PVT = AUAN” YA AR

UYal
As JMsct RAsUstoll 2 - ra- 0.0045 Cp2 et/ UadAH LA B.
Ulscllal WA /(A2 ol UHAA SALSHL AcllHl AUA Al 2 AUUAS0]
Hel ol Yofle 9 u?

alslaAA s UHAA el Aol BIU Al Halelll vl
3Msc RAsUat 2ol cautvanl Q. 3Msc RAsUt 2ol WA 5l
URoal yHesal.
Ul
RAs2Ra(l Urieoll sall el Heccloll URwl{l uAl 3.
w2 ol sl RAlse? 2 UL Yol dRAl

QAU ysiRell RAs2etl ottt AWl dal sl sl w@REs RUlse?
of sitlRel, stlutuld dat GuAPLdl UMl

gulal 64 ° A, cdlurlal 34 Mllle Yell oM scuell URRABSHS Al B.
URd 75 ° A cludladl oRM scllell $5ct 18 ASS Al B Aal URY
YReUH HOL . AL Al RIAAUsDAt YBa 1S Asdlaalet el e,

UYall

gsHl uMaal. (1) 38% et (R) B3dld dal Asudlla WUl
WAL dall Aoj Heeel wal GUABLAL AH LA,

gsHl wMastal. (1) Rien () Aaual.

12kgecll 3 & ¥ A3l 100 kPa mal 310 K &l el sl Yl
Ao luMlel 620 K Yl uslA =l Yol Aui gle g w B. A
(1A ealldct ylsauull HIZ $2relcd Aatloll 3512, Wl ol 3812,
dle ALAABS daul UAA ab 2.

(1) AHAN 5€ YBaL () wAN el Uz

WA ¥ sl e cllyel AHUSWQ PV = nRT o WA 8. A
WANS R=8.314 ki/kmol K. &l Cp = 29.099 kJ/kmol K ¥al Cv = 20.785
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