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Universtty of Technology Final Exam 1% attempt 2% Class
Chemical ¥ngincering DEP. 6/6/2010 Time:3 hr
Lecture:Dr.Intisar Hussam : Fugl Technology

o . ]

Q1-The volume analysis of a producer gas is: hydrogen=14%, methane=2%,
carbon monoxide=22%, carbon dioxide=5%, oxygen=2% and nitrogen=55% .Find
the air required for the perfect combustion of one cubic meter of this gas if 40%
excess air is supphed. #jpd the volume analysis of the dry product.  (8marks)

~ Q2-A coal composed of 70 wtP4 carbon, the remainddf being hydrogen and ashris—— ~—=r— o
burned with air. The orsat anajysis of the flue gas shows =12.4% CQ2 ,1.2%CQ
,5.7%02 and 80,7% N2 . Calculate : a) mass of coal burned per 100 lhmol of the
flue gas , b)excess air used , ¢) composition of coal.

Given that : atomic weight of C= 12, H=1, 0=16 ,N=14 (8marks)
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University of Technology. Final Exam 1st attempt 2" Class
Chemical Engineering Dep. 31/5/72010 Time: 3 hr
Lecture: Dr, Sabar. A.Hadi Mathematic
Answer four i]uesﬁbn:s only. uq..ﬂ p-‘-le “-:"-wi
Q1: A) F md the absoiute minimum of W= x+y? n 7. Subject to the snde sectlon
_ X+ 3y 22=4,
(15 n‘iarks)
B) Find Maclaurin series of f(x) = x* sin x. (10 marks)

Q2: A) Fmd the centrmd of the region that is bounded above by the parabola y = Z—x
and below by the parabola y=x 2. |
(1S ma rks)
) B) Chéék the function W= cosh zZ analytical function or not.

: : (10 marks)
Q3: A) Flnd the general solutlon for the ordmary dlfferentlal equation:
xzy" +3xy’-3y=0. (15 marks)
B) Evélﬁate: I= oj e dx

(10 marks)

Q4: A) Find the distance from the pomt Qq1, 2 1) to the line through the points
P(2, 1,-3) and R(2,-1,3). (10 marks)

B) Find the _Fourier series and the sine and cosine half range expansion for the
function defined as:

® {0 -n<x<0}

F(x)={x 0<x<n}

{15 marks)

Q35: A) Find the gradient of f(x, y, z) = x* — x’y’ - 3z at the point P, (2,2, 1) on the
direction of the vector A= 5i - 4j + 20k.

(10 marks)

B) Find the Eigen value and Eigen vector for the matrix A which defined as:
[ sine - €080 ]

A= cose sine | (15 marks)

Good luck
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’Umv of Techinology Computer G"mgmmmng Dr. z M. Shakpor
Final Exgmination  Date: 2/6 /2010

2009-2010

Vlsual Bas1c
Q1 A: What is the difference between a checkbox and OptionButton, give an example of each

one?

[12.5 mark]

Q1 B: Wnte a computer code (only) to show the followmg messages.
1) o
rear

Q2: Write a program (design and eode)-to:éalculateihe ‘molar. volume of saturated vapor using
Redlich/Kwong equation. Knowing; :

_ 0.42748xR* x T¢c*? and b= 0.08664x R xTc
Pc Pc
V(i+1)= (RxT) tb- (ax(V(i)-b))_ .
(T xPx V(i)x (V())+b))
R=83.14 "
Note:

1. Use a text boxes to enter the values of T, Te, P and Pec.
2. Use for-next statement with 20 loop to calculate the final value of V,

' : !25 mark]
Matlab

Q3 A: Write a required.codeto,solve the following systemof,equations.
: _

1) J.(Xz —2x + 8)dx
/] .

2) J(2cosh(2x) —35inh(3x))dx

1 — sin{ x)
o 1+ cos( 2x)

3) K

&) Solve 4y’ +2y +xy+x* +sin(x) =0 fory.

5) Find the third derivative of the function SIH(X) +@(2X) +¢” _
[12.5 mark]




Q3 RB: The heat capacity for a mixture of ethanol and water is given as follows :

Cpn =xCpg +(1-x)Cp,, Where x is the mole fraction of ethanol .
The heat capacities can be computed using the following correlations :

Ethanol : CPp =+-325.137+4.13787x T -1.40307x10 x T> +1.7035x10”° x T°
Water: CDy =18.2964+0.472118xT-1.33878x10” x T? +1.3142x10° x T

Write a computer code to develop a table of{"\,;&columns for Xgp:Xw Q%-&.”Cpm

respectively, each column with 101 value, covering mole fraction range of 0-1 for T=100 degree
Kelvin . :
[12.5 mark]

Q4 A: Write a program with the aid of matrix_inverse method to calculate the unknowns (a, b, ¢)
to balance the equation.

2C0 +aH,—> b CH ,CH ,OH +¢ H,O [12.5 mark]

Q4 B: Write Matlab program to fit the following vapor pressure vs temperature data to calculate

the values of constants A and B in following equation.

B
log(P) = A ~ ——o
P =A TS
Temp (C) [-36.7 1-19.6 |-11.5 |-2.6 7.6 1154 [261 1422  [60.6 |80.1
P° (kPa) |1 5 |10 20 40 60 100 1200 [400 760

[12.5 mark]

-Q5: The properties of saturated steam are defined as below in following expressions:
1) Liquid specific volume, ft'
Viiq = 0.01655 + (0.150326e-4)P - (0.40488e-7)P? +(0.665584e-10)P - (0.4053¢-13)P*

2) Vapor specific volume, o
Vyap = 430.8419/(P + 1.66) + 0.2031 - (0.000258)P

3) Liquid specific enthalpy, BTU
Hiiq= 6473.878/(14.01875 - In(P)) - 391.6036 -+ (0 022915)P

4) Vapor specific enthalpy, BTU
Hy,p = 1142.342 + (0.76833)P - (0.004194)P* + (0.11642e-4)P° -(0.157e-7)P*

Write a computer code with the aid of subplot command to plot the four properties in same paper
vertically.
Note:
1. Take 100 point for the pressure in the range between 20 and 600 psia.
2. Add x-axis, y-axis and title to each of these four figures.
' [25 mark]

Good Luck




Time: 3 hour
Date: 27/5/2010
Dr. Salah S. Ibrghim

Chemical Eng. Dep. 1* attempt - 2009/2010

University of Technology Final Examination
Second Class Fluid Flow

Note: Answer only four questions.

Ql/

A- The frictional pressure drop (AP) for the flow of a fluid through a long, straight, round
pipe depends upon the following variables:

- Pipe length (1) - Pipe diameter (d) - Pipe surface roughness (e)

- Fluid velocity (u) - Fluid density (p) - Fluid dynamic viscosity (p)
From a dimensional analysis, use Buckingham’s (II-theorem) method; obtain a
relation between the pressure drop and these variables. (5-mark)

B- A Water softener consists of a vertical tube of 50 mm diameter and packed to a height
of 0.5 m with ion-exchdnge resin particles. The particles may be considered spherical
with a diameter of 125 mm. Water flows over the bed, because of gravity as well as a
pressure difference, at a rate 300 cm’/sa d-J1as a porosity of 0.3. Calculate the
pressure gradient, Take water dyn3 p=10""Pa.s ’

Q2/

A- A shaft of diameter 10 cmg granda-o] mm fotates at 180 rpm in a
bearing which is lubricated b il ofgy! . Findjthe intensity of shear of
the Iubricating oil if the lengtl o s M he torque.

B- A reservoir 100 m long and 15D [ h a recfangular notch 2m long.

Find the time required to 1 i Feservoir from 2 m to 1 m above
the base of the notch, Cd = :

Q3/ :
A- For power-law fluids, flow {f
(t,.) and shear rate (7) is:

where up,,: is the velocity a
k: flow consistency coeffici _
distance from the cenf "drop due to skin
friction, and L: pipe leggthPg ’ -
B- Determine the size of a&afiiron¥y ili mvey 15 lit/s of an oil
with a kinematic viscosity of 10° m*/s to a distance of 3 km with a frictional head loss
of24m. |

h a circular pipe, th¢ relatiopn between shear stress
L/dr)” show that: u, = Uanax[1-(r/R)™ 1],
o+ 1 ! [(- AP)g / (2KL))"", and

W i r in x-direction, r:

Q4/ \ .
A- From the velocity distribution of Newtonian fluid in turbulent flow uy=up[1-(r/R il s
show that the average velocity is (0.82) of the centerline (maximum) velocity. ﬂ
B- A centrifugal' pump used to take water from reserveir to another through 800 m length
and 0.15 m i.d. if the difference in level of the two tanks is 8 m, calculate the flow rate of
the water and the power required, assume £'=0.004.
Qm3h) 0 23 46 69 92 115
Ah(m) 17 16 135 105 6.6 2.0
n .0 0495 061 0.63 053 0.1




Q5/

A- Explain how the power of Froude number (y) in liquid mixing could be determined
experimentally. "
B- Air at a pressure of 10 MPa and a temperature of 290 K, flows from a reservoir
through a pipe of 12 mm LD. and 36 m long into a second reservoir at pressure P».
Evaluate P, if the mass flux of air is (i) 2100 and (ii) 3100 kg/mzs. Neglect any effects
attributable to differences in level and assume an adiabatic expansion of the air. Taken
that p=0.018x10" Pa.s, y=1.36, ®=0.0027, Mwt =29,

Fanning friction factor, §

¥ Y

:V_+_1 ln{u_?'

M

Y-l A Y
_.._--._+_.........._... —_
2y - u,G* |y,

’ L
] —1:\+8¢E

(0 o
8k '_! i i i
sl Equiule* toughness for new pipes, e
0% [V S (m —
at Lax 10t
sf ¢aX 107
i 4.4 x 1078
) 1.2 x jo! ]
J Lexae!
] 2.6% 10
i | Wood stove 1LEX 167 to 9 X 107
01— — Concrete ERD BTN KRS {124 —
8 | Rivetsd steel 9 X 10 to 9% 107
0.08 : 4% -
ar \ i ; relative
ik region =_ 1 roughness
2. v _ - €D
—_— Y -
! N ) ~. LR e 0.04
o1 RS v —0.02—
“eb . laminar flow —t” = 0.01;
N - 0.005——
i TN 0.002
0.008 L N ‘ 001 ]
2 I N f ; ~0,00] —~
[ . 100003
; =i
2 smooth pipe —1] M“'ﬂ-.
]
0.00’. I | 1 Alodl L I 3 Ll Fl L] L 1 Ld i reralberrddl. . L ererlrmbier oL i
1 3435488 1 31435628 T 24868 2 34568 23 4368
I 10° 16* 10° 10f 17

Rayn_:o_lds number Re=pud/p

GOOD LUCK
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Subject: Properties of Materials Final Examination/ 1™ Attempt : Class:2"year
Date :10/6/2010 University of Technology Day:Thursday
Teacher: Dr.Anaam A.Sabri Chemical Eng. Department Time:3hrs
Gl ATalty Y 4B
GROUP A
Q1-The following data were collected from a 20mm diameter test specimen of a ductile Cast Iron

(£,~40mm):-

Load(N) [0 125000 50000 | 75000 | 90000 | 105000 ] 120000 [ 131000 ] 125000
Al{mm) {0 0.0185 0.037 (00555 (02 - |06 1.56 - |4 7.52(fracture)

| After fracture, the total length was 47.42mm and the diameter was 18.35mm. Calculate:-
a- the tensile strength
" b- the modulus of elasticity.
. : c- the %age elongation.
d- the engineering stress at fracture. o : : _
e the true stress at fractum R - (l SMarks)

(15 Maf'ks)f:

' ANSWER ONLY TWO QUESTIONS ' T,
Q3 (A) Thcre are 0.19 a!O Copper at the surface of some aluminum and 0. 18 af’O Copper l 2 mm
underneath the surface. What will the flux of Copper atoms be from the surface inward at 100 ° ? (The___'_

" aluminum is FCC, and the lattice parameter.of it equal to 0.4049 nm).. . . S

(6 Marks)

. " (B)- Define the followmg terms:- | ' ' S

o Pearlite, Austenite, _ - o o (4Marks)

Q4 (A)- Numerate Only:: L o R IR
. 1- the types of: pomt defect w1th1n crystals e e, L e L
2- thetypes of atomic or ionic arrangements o o B (4Marks)._:_ -

. (B)- Calculate the number of vacancies per cm® expected in copper at 1080 ¢ 9 .9 The energy for -

(6 Marks)
Q5- (A)- If the angle of diffraction (26) for the (321) set of planes of rubidium (BCC) occurs at 27“ T
(ﬁrst- order réflection ) when x-rays of (.0711 nmrwave length are used'" Calculate - '
: a=:: the inte planar spaciag for thissset of planes,- "~
b- the atomlc radius fm:l:&mbxdmm atom




:
Host™
................... Metal
Fe&i 7 aFe agxien®
) (BCC) LxI07 T
Fe "+ y.Fe 11X 10777
c ]
) ¢ e 59x 1071
| - - SEX 107
" Cu Cu 7.8 X 107 n 219 500 42x107
o T g T @A o 18 500 40X 107%
Al T Al 23 % 107 144 1490 T 500
cu Al 65X 1078 Co136 - 141 500 4.1 %1071
Mg Al C12x107f T 131 135 500 19 %1070
Cu Ni 27 X 1075 - 5007 ¢ 13%107%2

Source; E. A. Brandes and G. B. Brook (Editors), Smithells Metals Reference Book, 7th edition, Butterworth-
Heinemann, Oxford, 1992 : .
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Figure Y8 The lead-tin phase diagram, [Adapted from Binary Alloy Phase Diagrams,
2nd edition, Vol. 3, T. B. Massalski (Editor-in-Chief), 1990. Reprinted by permission of
ASM International, Matertals Park, OH.]




Final Examination
First Attempt
Second Class

University of Technology
Dep. Of Chemical Eng.

2009/2010

Thermodynamics

Time: 3 hrs

Dr.Raheek Ismaeel

Note : Answer four questions only .

N,(g)y+C,H,(g)—> 2HCN (g)

[f the system initially is an equimolar mixture of nitrogen and acetylene, what is the
equilibrium constant of the reaction and what i is the composmon of the system at equ1llbr1um‘7
assume ideal gases. :

Q.1 The following reaction reaches equilibrium at 600 © C and atmospheric pressure :

Component 1 AG ,(298) | AH ,(298) | 4 10°B: {107°D
(J/ mol) (J/ mol)

N, - . 328 | 0593 | 0.04

C,H, 209970 227480 1952 | 0557 | -1.299

HCN 124700 135100 | 1359 | 0422 | -0.725

(15 marks) L

(15 marks) o

Construct the P-X-Y diagram at 90 9, vapor pressure data are :

Q.3 Benzene-toluene system is well represented by Raults law at low to moderate pressures.

T/°C P tkpd P, Ihkpa |T/°C /kpa P, [ kpa
7801 1013 38.9 98 170.5 69.3
84 1141 443 100 180.1 742
88 | 1285 508 o4 | 2004 | 836
90— 71351_ 542 oo 108 o 222_5 1
94 152.6 616 110.6 2378 1013

(15 marks)




S both thc reacmntsrare 31 373 K .The heat capacmés {J/mol K) may be assumed constant at”
o - 2923 for CO, 34.83-for O, , 33.03 for- N2 --and-53.59 for CO The standard heat of
combustlon at 298 K i5 -283.178 kJ/mol CO

_(lSmal"ks) o

Q.5 (a) A central power plant rated at 800000 KW , generates steam at 585 K and discards heat to a
river at 295 K . If the thermal efficiency of the plant is 70 percent of the maximum possible
value, how much heat is discarded to the river at rated power ? _ : ‘

(b) Exptlain absorption refrigeration machine and derive an equation for calculating heat
required to produce work | '

(15 marks) .

GO0OD LUCK




