Ref. No. : Ex/PHARM/T/325/2017

Name of the Examinations: B. PHARMACEUTICAL TECHNOLOGY THIRD YEAR
SECOND SEMESTER - 2017

Subject : PHARMACEUTICAL ENGINEERING ~! Time: Three hours Fall Marks: 100

Answer any five questions taking at least two questions from each group.)

1(a) A continuous vacuum crystallizer is fed with & 31% Mg‘*”s()g( MW, 'iﬁﬁ'_Sjé(Siﬁﬁéﬁ‘ The
equilibrium temperature of magma in the crystallizer is 86°F. A product magma containing Stons
of MgS804.7TH,O (crystal) is obtained. The mass ratio of crystal to mother lguor is
0.224(Mc/My). Concentration of mother liquor is 28.5%. Determine the Feed Rate (MF) and the
Rate of Evaporation (My)? Determine enthalpy of shurry (hy)?

Enthalpy of vapor= 1098 BTU/Ib ; Enthalpy of mother liquor (b )= - 43 BTU/lb ;Enthalpy of
Crystal(hc)= - 149 BTU/Ib. Solve Graphically. Use mm graph paper.

(b) Descrive Draft tube baffle erystallizer with (i) principle of operation , (if) its construction,
(iif) working procedure alongwith functions of each component part ,(iv) advantages and
disadvantages, (v) a neat sketch. Marks 1248

Q2.())Discuss on various types of “turbine’ impellers with specifications and neat sketch, and
sOhow the flow patterns of liquid in the vessel during agitation (i) What is vortex and how can
it be prevented ? (iii) Write on calculation of power requirement in a liquid mixing tank for both
unbaffled and baffled tank?

(b) Write short notes on pony mixer and ribbon blender. How do you assess wniformity of
mixing of paste and mixing of solid powder. Murks (8+3+3)+ (2+247)

Q3.(a) Derive heat transfer equations for (i) heat flow through ‘flat metailic slabs in series’ and
(ii) heat flow through a cylindrical tube wall,

(b) Describe the construction, operation of 2-4 passes heat exchanger and write its advantages
over 1-2 passes heat exchanger .Draw a neat dlagram 2-4 passes heat exchanger with label,

Marks (4+6)+10
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(Use graph paper if required)

4 A 6% agueous solution of a high molecular weight solute has to be concentrated to 35%
in a forward-feed double effect evaporator at the rate of 8000 kg.h'!. The feed temperature
is 40°C. Saturated steam at 4.5 kg.cm? is available for heating. A vacuum of 600 mm Hg
is maintained in the second effect. Calculate the area requirements, if calandria of equal
area are used. The overall heat transfer coefficients are 650 and 470 keal.h'm? °C"! in the
first and the last effect respectively. The specific heat of the concentrated liquor is 0.84
kealkg!oC, [20 marks]

a A material is crushed in a Blake jaw crusher such that the average size of particle iz
reduced from 50 mm to 10 mm with the consumption of energy of 13.0 kW/(kg/s).
What would be the consumption of energy needed to crush the same material of average
size 75 mm to an average sizg of 25 mm:

a) assuming Riftinger’s law applies?
b) assuming Kick’s law applies?
Which of these results would be regarded as being more reliable and why?

b. The screen analysis shown in the table-1 below, applies to a sample of crushed quartz,
The density of the particle is 3000 kg/m>, and the shape factor are a=1.5, and ®s=0.6.
for the material between 4-mesh and 200 mesh in particle size, calculate a) Aw, and Nw

.b) D, ¢yvD,d) D, e) N, for the 150/200 mesh increment. f) What fraction of the
total oumber of particles is in the 150/200-mesh increment?
A quartz mixture having the screen analysis shown in the table-2 below is screened
through a standard 10-mesh screen. The cumulative screen analysis of the overflow and

underflow are also provided. Calculate the mass ratios of the overflow and underflow
to feed and the overall effectiveness of the screen. [5+8+7=20 marks]

a. An evaporator is used to concentrate 5000 kg/h of a 15% solution of NaOH in water
entering at 65°C to a product of 55% solids. The pressure of the saturated steam used is
25 psia and the pressure in the vapour space of the evaporator is 12 kPa. The overall
heat transfer coefficient is 1600 W/m?, K. Calculate the steam used, the steam economy
in kg vaporized/kg steam used, and the heating surface area in km?.

b. Design a liquid-liquid gravity separator which can handle a two phase liquid stream of
0.5 m*/min. The feed contains 45% by volume of light phase and 55% by volume of a
heavy phase. Densities of light (pr) and heavy phase (pn) are 900 and 1150 kg/m®
respectively. Required settling time of light phase is 5 min while the settling time for
heavy phase 18 4 nun.

[10-+10=20 marks]




5%

3.

a. Answer any three

Explain the advantages and disadvantages of the following:

a. Cyclone Separator

Wet Scrubbers

Moving bar Grizzly

Electrostatic Precipitators :

Estimate the cut diameter and overall collection efficiency of a cyclone given the
particle size distribution of dust from cement kiln. Particle size distribution and
other pertinent data are given below:

caeor

Average particle 1 5 10 20 30 40 50 60 >60
size in range dp,
pm

Wt. 03 20 15 20 16 0w 06 03 07
_percent

Given: Gas viscosity = 0.02 Cp; Specific Gravity of the particle = 3.0, Inlet gas velocity
of cyclone = 48 fi/sec, Effective number of turns within cyclone = §, Cyclone dinneier

=g ft, Cyclone inlet width=2 ft, p, - o= 187210783 [dx3==12 +8 =20 marks)

LR S L L




Supplementary Data .
Table-1
Average particle Cumnlative
Serecn ogening Muss fraction diandeter in fraciion
Mesh Dy, mm retained, x;, incrernent, [,;, am singller than Dy
4 44599 0.0600 - 10000
b 3327 0.0231 4013 09740
8 2362 0.1250 2845 (.8499
0 1,651 03207 2007 0.5292
14 1168 0.2570 1409 272
% 0.833 0.1500 1001 81138
28 0.589 0.0538 0711 £.0594
L 35 0417 _ 00210 0303 20384
‘r‘ ‘ 48 0295 00102 0.358 ‘ 0.0282
| 65 0208 40077 0252 00205
‘ (00 0.147 0.0058 0178 00147
150 .104 - 0004t 0.126 00108
; 200 0474 0.0031 0.089 00075
'[ Pan - 0.0075 0037 0.0000
|
i Table-2
| ' Cumulstive fravtion ssaller than D,
" Mash Dy, vun Peed Cverflow Undes Sow
4 4.69% ' 0 ]
' 6 327 0028 0.071
. 8 2.362 0.15 0.43 )
10 1.651 0.47 0.85 3195
14 1.{68 0.73 0.87 0.58
1 28 1,584 (.94 1.00 &9
35 0.417 0.96 (.94
65 0.208 0.98 0.975
: Pan 100 LG
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Figure.2 Enthalpy concentration chart for the syster NaOH water.




