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. Final Examination Upiveifsity_ of Technology. ~  Thermedynamics
First Attempt Dep. Of Chemical Eng. = = Time:3 his
Second Class ' 2008/2009 Dr.Raheck Ismacel

- NOTE: ANSWER FOUR QUESTIONS ONLY

Q.1 A (10) tons refrigeration cyclé uses Freon-12 as refrigerant operates between 23.85
psia evaporator pressure and 160 psia condenser pressure .The efficiency of
compressor is 85 % compared to isentropic process . Calculate : (a) COP (b)mass of
F-12 circulated as Ibm/min (c) power supplied to the compressor as Btu/min .

The following data are given for saturated F-12 enters the compressor :

1 ton refrigeration = 200 Btu/min .ton . | .
At p=160 psia , $=0.1689 , H=93 Btw/lbm .
Property TP=33.85 psia, | P=160 psia .
- . T=0 F T=115F
SE(Btu /lbm R) |0019 | 0.0691
SY (Btu /lbm R) | 0-1689 0.1623
H “(Btu | Ibm ) | 852 348 -
H7 (Btu /1bm) |773 88.2

Q.2 (a) A rigid vessel of 0.05 m* volume contains an ideal gas , cv=(5/2)R at
| 500 K and | bar, if heat in the amount of 12000 J is transferred to
the gas, déténnihe i.ts‘ entropy change . . o
(b) Derive an equation for calculating the thermal efficiency for carnot heat engine

with PV diagram showing carnot cycle for an ideal gas .

Follow please —




Q.3 “ydrogen is produced by the reaction :-

CO(g)+ H,0(g)—> CO,(g)+ H,(g) AH o, = —41166 J
. The feed stream to the __reapt_dr is composed of 40 mol % CO and 60 mole % steam , __
and it enters the reactor at 150 ° C and atmospheric.pressure , if 60% of H,0 is
converted to H, and if’ product Leaves the reactor at 450 ° C , how much heat must
be transferred from the reactor ?
Cp mean for CO =30.0 J/mol K
Cp mean for #,0=34.7 J/mol K
Cp mean for CO ,=43.1 J/mol K
. Cp mean for H,= 29.0 J/mol K

Q.4 The following reaction reaches equilibrium at 600 ° C and atmospheric
pressure _ o
N,(g)+ C,H,(g) > 2HCN (g)
If the system initially is an equimolar mixture of nitrogen and acetylene
, what is the composition of the system at equilibrium ? assume ideal
gases . |
Q.5(a) For an ideal gas with constant heat capacities under going a reversible

. adiabatic process, show that :

r-1

woo B (-f_g_) )
¥y -1 P )
L ‘
(b) Calculate the molar volume of n-butan at 510 K and 25 bar by using

generalized virial coefficient correlation , given that :

T =4252K.P. =38bar,B° = -0.233,B' = 0.059,0 = 0.193.

GOOD LUCK




Chemical Eng. Dep. 1* attempt - 2008/2009 Date; 28/52009 ..

University of Technology Final Examination Time: 3 hour
Second Class Fluid Flow Dr. Saiah S. Ibrahim

Note: Answer only four questions.

Q1/
A-  The efficiency (1)) of a fan depends upon the following variables:
- Fluid density (p) ~ Fluid dynamic viscosity () - angular velocity (©)
- Diameter of rotator (D) - Discharge of fluid (Q)
From a dimensional analysis, use Buckingham’s II-theorem; obtain a relatmn between
: the efficiency and these variables.
B- A packed bed consisting of uniform spherical particles d; = 3mm p, = 4200 kg/m® is
fluidized by means of a:liquid p'= 1 mPa.s, p = 1100 kg/m’, Using Ergun’s equation for
(—AP) through a bed: height (H) and deage {e)as a function of velocity. Calcnlate the
mmunum ﬁmdlzmg velocity for ey = 0.48 in terms of the setiling velocity u, of the

- AP 1- 1-
particles in the bed. = 150( :e) M 1 75( e) ;;u

L el 4t » e? »

Q2/

A~ The velocity distribution within the fluid flowing over a plate is given by & = (3/4)y - »*
where u is the velocity in (m/s) and y is a distance above the plate in (m). Determine the
shear stress aty =0 and aty = 0.2 m. Take that p = 8.4 poise,

B- Drive an equation of discharge through a Vertical Venturi meter and use this equation
to calculate the discharge through a (30cm x 1Sem) Venturi meter provided in a vertical
pipeline carrying oil of sp.gr. = 0.9. The flow being upwards and the difference in
elevations of throat section and entrance section of the venture meter is 30 cm. The
differential U-tube mercury manometer shows a gauge deflection of 25 cm.

'Take that Cy = 0.98, sp.gr. of mercury = 13.6
- Q3/

A- For power-law fluids, flow through a circular pipe, the velocity distribution is given by

this equation u, = upaf/-(/R)"™™ show_that:, the average velocity is given by

n+l
= am[ oyl where u: is the mean linear velocity, &, is the velocity at the

centei.ine, and n: is the flow behavior index, u,: is the veloc:ty at r in x-direction, » : is
the distance from the centerline, R : is the radius of the pipe.
B- Suifuric acid is pumped at 3 kg/s through a 60 m length of smooth 25 mm pipe. Calculate
the drop in pressure. If the pressure drop falls to one half, what will new flow rate be?
Take that p = 1840 kg/m°, p=25 mPa.s.

Q4/
A- From the velocity distribution of Newtonian fluid in turbulent flow u;=Uga[1-(r/R
show that the average velocity is (0.82) of the centerline (maximum) velocity,

B- A pump take brine solution at a tank and transport it to another in a process plant
situated 12 m above the level in the first tank. 250 m of 160 mm i.d. pipe is available
sp.gr. of brine is 1.2 and p = 1.2 cp. The absclute roughness of pipe is 0.04 mm and f=
0.0065. Calculate (i) the rate of flow for the pump (ii) the power required for pnmp if n =
0.65. (iii) if the vapor pressure of water over the brine solution at 86°F is 0.6 psia,
calculate the NPSH available, if suction line length is 30 m.

Q (m3/s) 0.005¢ 0.0076¢ 0.01 0.012 6.013
Ab(m) 25 24 22 17 13

17
3
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Q5/ :
A- Define only five of the followings: -
(a) The well type manometer and the inclined manometer.
(b) Rheopectic fluids and Dilatant fluids.
{¢) Priming the pump and the specific speed of the pump.
(d) Vena contracta and variable area flow meters.
{e) Power number and power function in liquid mixing.
() Theoretical volumetric efficiency in compressors.
(g} Equivalent (or hydraulic) diameter and Boundary sublayer.

B- A flow of 50 m%s methane, measured at 288 K and 101.3 kPa has to be delivered zlong a

0.6 m diameter line, 3kmlong linking a compressor and a processing unit. The methane
is to be discharged at the plant at 288 K and 170 kPa, and it leaves the compressor at 297
K. What pressure must be developed at the compressor in order to achieve this flow

rate? Take that pcuy o 293 k = 0.01 x 10° Pa.s, R=8.314 kJ/kmoLK, Mwtcy, = 16kg/kmol,
fanning friction factor f= 0.003.

®Re? = (-AP,/L)(pd*/dp?) .

peld

—tl unnl_'

25100 ©F . ot - o
Reynolds_ Number (Re)

Friction Factor (®)

- QaOD Lk X




Univ. of 'Iécﬁnoﬁ:&y Computer (ngfamnng | lDr Z SM Shakoor
Chem. Eng Dept. Final Examination Date: 3 /6 /2009

2nd Year 2008-2009 Time: 3 hr

: Visual Basic
QI A: Answer by True or False?
The first element of a Visual Basic array has zero as its index value.
The value of the Visual Basic expression 23\3 is 8.

The ReDim statement in VB can be used to change the size of an array.
The command Rnd(r) Generates a random number between 0 and 1.
The command Val(n) Converts a number value to a string.

t.n.&t.»!vr‘

Q1 B: Write a program (design and code) to calculate the average score (degree) of eight

examinations.(Note: use inputbox to enter the scores and msghox to show the average score).

Q2 A: Use a loop in a program (design and code) to evaluate the value of y in the polynomial:
1 2 3 H
P ==t mg g v +
X X X X
Note: use two texts to enter the values of x and n,

Q2 B: Chose variable type to define each of following data (example: for name, chose string):
1. Price

2. Birthday date

3. True/False

4. Serial naumber of any program

"8, Numbers Ereater than 3.402 E38

Matlab
Q 3 A: Fili in the blanks.
1. The command is used to multiple plot with large difference in y axis.
2. The command is nsed to fit any experimental data by equation.
3. The command is used with a condition te out off any type of loop.
4. The command is used to add title for y-axis in any plot.
5. The command is used to plot three dimension plot.

i Q3 B: For the following figure write a program to calculate the values of the unknown flow
 rates F1, F2, F3, F4 and F§ by using matrix mverseFmethod

G983 air 1l
0.017 water
F=? F=? . Fy=? Fi=100 mple
0.96 air 0.977 air 0.983 air 0.983 air
0.04 water 0.023 water 0.017 water 0.017 water
i F4=?
1.0 water




Q4 A: Write a required code to solve the following system of equations.

L. lim 61+ S
o 37 8
2. 1 . (2+3.6T-0.0002T3)d1
“n Ld'y dy
3. 22— -+35y =sin(x) atx=1,y=5 andatx=2,
‘i (x) s Y dx -1

4. Solve y*-8xy-y+6x*+x = 2 for x
5. Find the third partial derivatives of the function sin(cos(e™)) with respect to x

Q4 B: The experimental velocity of an incompressible fluid in a pipe of radius 1 m is tabulated
as below: -
F‘_(m) 0001 02 03 (04 105 (06 [07 [08 [09 |10
- (Umws) [1.01099 (096 (091 084 1075 064 [051 [036 (019 [00
Where r is the distance from the centre of the pipe and U is the velocity of the fluid. Write a
computer program to:- _
1. Fit the experimental velocity to the following function:

U=a+br+cr’
2. Calculate volumetric flow rate according to equation given by:

Q= ]Zmudr
0

QS5: A simple force balance on a spherical particle reaching terminal velocity in a fluid is given

by;

v - 138, - P)D,
' 3C,p
" The drag coefficient on a spherical particle at terminal velocity varies with Reynolds

number (Pe) as followings:

Cp=24/Re for Re< 0.1
Cp=24*(1+0.14* Re*’)/Re  for 0,1=<Re=< 1000
Cp=0.44 for 1000<Re=< 350000
Cp=0.19-8*10"/Re for 350000 <Re
Where

Re=(D, U, p)/p -
g=9.8 m/s’ , p=994.6 kg/m’ , p,=1800 kg/m’ , p=8.931x10"kg/m.s. , D;=0.000208 m
By ﬁsing ten trails with the aid of trail and error method write a program to calculate the

terminal velocity of spherical particle U,?

Good Luck,
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Q/1 a): A copper is a netal structure is used to measure the wave length of some x-
rays. The diffraction angle is 5.5° for dyyo spacing of copper ions. What is the

wave length?
The atomic weightof copper = 63.5,
The density of copper = 8.93 g/em’. (9 marks)
Q/1 b): Explain in detrils the solid solution alloys. (6 marks)

Q/2 a): A copper wir has an engineering breaking strength of 44000 N!cma'and a
reduction of area vf 75%. Calculate:
1) The true breaking strength.
2) The average medulus of elasticity of the copper wire. {9 marks)

Q/2 b): Explain in details the self diffusion. {6 marks)

Q/3 a): The atomic weight of iron (Fe) = 56.0 g/mole, the density of iron (Fe) = 8.0
glem’, calculate:
1) How many iron atotns are there per gram?
2) What is the volume of a grain of metal containing (10°' } ivon atoms?

(7.5 marks)
Q/3 b): Define (Only Five) of the following:
I} Frenkel defects.  2) The equilibrium distances. 3) Unit cell.
4) Malleability. 5) The activation encrgy of diffusion,  6) Alloys.
(7.5 marks)

Q/4): The inward flux of carbon atoms in fcc iron is 10" atom/m?s, and the
diffusion coefficlent is 3*10™"! m?/s at 1000 °C. there are 4 a/o carbon at the
surface of the iron. What is the a/o carbon at 1 mm behind the surface?

{ a=0.365 nm at 1000 °C). (15 marks)

Q/5): Au— Pt have ability to desolve in each other in both solid and liquid state.
30% Pt alloy solidify at 1400 °C by a crystal eontain 65% Pt. while 90% Pt alloy
began to lignify at 1650°C by a liquid contain 70% Pt. fusion temperature of
pure Au= 1063 °C and that of pure Pt= 1760 °C:

1) Draw the phase diagram of the alloy.
2) At what temperature the 80% Pt alloy begin to solidify and at what
temperature the solidification wad.

3) For 50% Pt, calculate the liquid and solid phase percntage at 1400 °C,
(15 marks)

§00D LUCK
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University of Technology. Fix. .ﬁ E;"am‘—ls' attie;_;;t 2" Class
Chemical Engineering Dep. 157 6/2009 Time: 2 .r
Lecture: Dr. Intisar Hussain __ Fuel Technolgy

ciladt alby 4laYl
QI1: Fuels other than gasoline are eyed for motor vehicles because they generate lower
level of pollutants than does gasoline. Compressed propane is one such proposed fuel.
Suppose that in a test 20 kg of C;H; is burned with 400 kg of air te produce 44 kg of
CO; and 12 kg of CO. What was the percent excess air? ._ (20 marks)

Q2: A coal containing C,67.9 % ;H,4.4%:5.,0.8%:N,1.6%;0,7.9%:ash 4.5%;water 12.9%;
is burned in a combustion appliance .The product of combustion issue at a
temperature of 545° C, and the dry gas analysis is CQ, ,14.5 %; 0,,4.7% ; remainder
N> . Determine the volume of air used for combustion? (20 marks)

Given that : atomic weight of C =12 ,H=1,8=32,0=16 ,N =14
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