Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 4 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4340502 Date: 26-11-2024
Subject Name: Mass Transfer -I
Time: 02:30 PM TO 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. Use of simple calculators and non-programmable scientific calculators are permitted
5 English version is authentic.

Marks
Q1 @  Classify Mass transfer operations based on phases. 03
WEl () Y1y 2les U of 4[5 B ol WU 5. 03

(b)  Explain Solute Recovery & Fractionation method for conducting 04
mass transfer operations.

©) Y1 2le16R WIURLet 5l Hieell My R5A3] Wl Fsuet ofl  ©¥
HYS AHdl

©  Explain Concept of Equilibrium in mass transfer operations. & Write 07
down Use of Local overall mass transfer coefficients.

(5)  YIY 2loUsR WIURAAU] Addel ol SleA YUl ¥ dlsd  °9
HIY 2loA s s1slRie ol Gl quil

OR
(©  What is cascade? Explain Two stages cross flow cascade & two 07
stage countercurrent cascade with block diagram.

(5) 51355 2 8?7 A WU sl &6l 51355 ¥ ! %Y 51622 09
51355 0d)s SIAIAH Y1 yHoxd).

Q2 @  Define Molecular diffusion and eddy diffusion 03

uH2 () YASYE UAWL Bl AS] YA culvALRd 52, 03

(b)  Write statement of Fick’s first law for diffusivity & Derive 04
(Dag=DgAa).

@) [sgyfuladl HIe [ssueil uaH ofluH of weHe duil wad ¥

(Das=Dga )dRqll.

(©  Oxygen (A) is diffusing through carbon monoxide (B) under steady 07
state conditions, with the carbon monoxide nondiffusing. The total
pressure is 1 x 10° N/m? and Temperature 0 °C, The partial
pressure of oxygen at two phases 2.0 mm apart is respectively, 13000
& 6500 N/m? The diffusivity for the mixture is 1.87 x 10 .Calculate
the rate of diffusion of oxygen in kmol / s through each square meter
of the two planes.

8 B\ [5Aoet (A) Slodet HISULBS (B) Gl ReR RaufdHi w3 8,  °9
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s104el HloAlsULDS el [SEY 3L U8, §6 £ 1 x 105 N/m?2 W
dluHlel 0°C 8 2.0 HlHlell {d? €Al 5% U\ [su%e1q] uil2Ls
€641 Wi sH 13000 sl 6500 N/m? 8, [H&ll{] (Ss3dl2l 1.87
x 105 8. ¥l [s4%elell UARWAAL eReil AT kmol / s Hi €35

ARY Hle Hle SR
OR
Q2 (@  Describe Effect of concentration, Temperature and Pressure on 03
diffusivity.
sz () (Ssydldl GUR Aicdl, dliutlel Wal ew1Qlef] AR AHHdl °3
(b)  Explain steady —state diffusion of A through nondiffusing B and 04

derive relation between Na and Pa

©)  ollel[SEY[L B GIRL A cil [ReR-[Reild AU UHMdl A NA  ©F

Wl PA dsi] oiy Hod)
(©  Derive equation for Steady state equimolal counter diffusion 07
(5) RSl we 8saHldd 516022 [Ssyet Hie A5 Hadl 09
Q.3 @  Define Equilibrium and free moisture Content. 03
wis ) gsadlleyu e sl HIEKR s202 cAluAlRld 5] 03
(b)  Describe Rotary drier with principle, Construction and working. 04
@) 23] SluRe] dQlet Riegicl, Ustl A 51 e (d Y18 52, 0¥
(©  Derive Equation of drying for constant rate period & falling rate 07
period
(%) §l?-ﬂDl HI2 RRIR €2 AHUILLOIL e eladl €2 HHYUALL o Ul oo
Hadl
OR
Q.3 @  Define Bound and unbound moisture Content. 03
w3 () 01GeS WA WA GBS HISKR s2e2el cAlUALRId S0 o3
(b)  Describe spray drier with principle, Construction and working. 04
@) AW SIARe Riegid, el ol 51 Ue(d U1 dRlel 53, o¥

(©  Slabs of paper pulp 100 cm * 100 cm* 1.5 cm are to be dried under 07
constant drying conditions from 67 % to 30 % moisture. The value of
equilibrium moisture for the material is 0.5% If the critical moisture
content is 60% and the rate of drying at the critical point is 1.5
kg/m?*h calculate the drying time. The dry weight of each slab is 2.5
kg. all moisture contents are on weight basis. The falling rate may be
assumed to be linear.

(5) 100 cm * 100 cm * 1.5 cm o1l §12l01s1l UGUsi| 2A0lal 67 % &l 30 %  °©
A Ydl Add ysdadiell ReldHi ysadiedl 8. slsadllouy
HIGR Se2o2 of Y& 0.5% O ol 512156 HITHR Seeo of UHIQL
60% 8, [Qllus (6ig Ysddleil €2 1.5 kg/m>*h & dl ¥sddlsil
AHAsA] QLA 520, 28 Q6] v et 2.5 [5AUL V.04t Hl1S%R
g%ra qogel oil W UR 8. 8l &4l €2 WY Eldls His{l s

Q.4 @  Define liquid extraction and write down its industrial application. 03

wse ) ydlél [AdsNRl cuuAld s wWa dell 1B Az, o3

cull.
(b)  Describe system of three liquids -- one pair partially soluble for LLE. 04
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(“)  LLE HI2 AQ UdlEle{l ualllef aulel 520 -- w5 91S) AifRls A o¥

Gl
(©  Describe single stage extraction on ternary diagram and derive 07
equations to find out quantities of Extract and Raffinate.

() 20{3] SIULAM U W5 9 (o126 Qlo] dRlel 5] WA W25 WA ©9

Asaeetl weallal ledl Hi2 YHlswl Aodl,
OR
Q.4 (@ Describe any four criteria for solvent selection for Liquid extraction. 03

wia () yqlEl (sl HIR ¢lasell Uedll Hizell SISURL AR HIUESle  ©3

dlel 53,
(0)  Describe system of three liquids -- Two pair partially soluble for 04
LLE.

() LLE HI2 Al Udlslefl unliefls] dulet 521 - A %1S) wif2ls Ad - ¥
GLAL.

(© 100 kg of a nicotine-water solution containing 1%nicotine is to be 07
extracted with 150 kg of kerosene at 293 K. Water and Kerosene are
essentially immiscible in each other. Determine the percentage
extraction of nicotine after single stage. For system the equilibrium
relationship is Y*=0.9 Where Y expressed as kg nicotine/kg
kerosene and X are kg nicotine/kg water.

8 1% [(aAsl(eel "ldq 100 (56l [aAs)(2al-ullle ¢lasl «f 150 (541 °©
Bl u18 A5 s sdle] B, UIQMl el 3A|eA 1 1dRUSUR
A soflosti sulellue 8. Ridld 2o Ul (AAs(Eateil [syalel
251d13] e1s5] 520, (AU UL Addel Aot Y*=0.9 8 i Y A kg

(151 (2st/kg 3l dd ealladiHi wi] & wWa X A kg

[s151(21/kg ULl 8.
Q5 @  Explain Mixer settler for Liquid liquid Extraction. 03
s ) (qsas (@sas W s sAet Hie MR AedR Al °3
(b)  Write down principle ,Construction & working of Kennedy Extractor 04
@) ¥AS] WK 5201l egid, el el 512 U [d qui) o¥
(©  Define leaching and write down its industrial application & Explain 07

leaching by Shanks system.
) R cAlVALRA S WA dsfl 2ENELS GUALL quil A s 09

[R1eH gL dlRiaL vHendl.
OR
Q5 @  Explain In place leaching & Heap leaching in brief. 03
s ) gel QY AL Wl €l lilate A [HUT AHmdl °3

(b)  Write down principle ,Construction & working of Continuous 04
horizontal Extractor

@) sl SlRNled WHAS52ReAl [Rlegid, Ustl ol s13 Ueefd ¥

qul
(©  Explain effect of temperature on leaching. & 07
Explain Continues counter current decantation with flow sheet

() IR UR diudleefl AR Aud], 51622 22 [SheReled sdl O
2fle U1 Yuondl.
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