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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Sem-II Examination June 2009 

 

Subject code: 320013 

Subject �ame: Mechanical Operation 
Date: 25 / 06 /2009                      Time:  10:30am-1:00pm 

Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

Q.1  Answer the following Questions.  

 (a) Distinguish between Unit operation and Unit process.                                      06 

 (b) Define:Specific surface area ,           Sphericity                                       

 Volume surface mean diameter ,     Partical size 

08 

Q.2  Answer the following Questions  

 (a) Derive an equation for screen effectiveness starting from material 

balance Over screen. 

07 

 (b) What is screen analysis ? Differentiate Cummulative and differential 

screen Analysis.                         

07 

  OR  

 (b) Why size reduction operation are required in chemical industries ?                  07 

Q.3  Answer the following Questions  

 (a) Define:Work index  ,            Crushing efficiency                                               

            Angle of nip ,           Mechanical efficiency  

08 

 (b) Explain free and hindered settling 06 

  OR  

Q.3  Answer the following Questions.                                                                       

 (a) Explain three laws of crushing.                                                                06 

 (b) While analyzing 100 gms sand sample by testing sieves, the 

following Observations were recorded, 

08 

  Clear opening in cms Material retained in gms 

0.4690 0 

0.3327 18 

0.2362 29 

0.1651 36 

0.1168 17  

 

  Calculate the specific surface area and volume surface mean 

diameter for the  sample. 

 

  Specific gravity of particle  :  2.65,  Sphericity :0.571  

Q.4   Answer the following Questions.    

 (a) Explain plate and frame filter press 07 

 (b) Explain froth floatation cell.                                                                               07 

  OR  

Q.4  Answer the following Questions.                                                                      

 (a) Explain leaf filter with principle, construction and working.                              07 
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 (b) A flat blade turbine with six blades is installed centrally in a vertical 

tank.The tank is 1.83m in  diameter , the turbine is  0.61m in 

diameter and is Positioned 0.61m from the bottom of the tank.The 

turbine blades are 0.127m Wide.The tank is filled to a depth of 

1.83m with a solution of 50% caustic Soda at 65.6 
0
C , which has a 

viscosity of 12 CP and a density of 1498 Kg/m
3 
The turbine is 

opertated at 90 r/m. The tank is baffled. What power will be 

Required to operate the mixer ? 

07 

  NRe 10000 60000 Above 60000 

Np 5.4 5.7 5.8  

 

Q.5  Answer the following Questions  

 (a) Discuss various types of Impellers with figure. 07 

 (b) Discribe Banbury mixture with neat sketch.                                           07 

  OR  

Q.5  Answer the following Questions.                                                                         

 (a) What is vortex ? Why it is necessary to prevent vortex ?                                    07 

 (b) A quartz mixture having the screen analysis as shown in below table 

is Screened through a standard 10-mesh screen. The cumulative 

screen Analysis of overflow and underflow are also shown in table. 

The cut Point diameter is 1.651mm . Calculate the mass ratio of the 

overflow And underflow to the feed and overall effectiveness of the 

screen. 

07 

  
 

Mesh Dp mm Feed Overflow Underflow 

4 4.699 0 0 - 

8 2.362 0.15 0.43 0 

10 1.651 0.47 0.85 0.195 

14 1.168 0.73 0.97 0.58 

20 0.833 0.885 0.99 0.83 

pan - 1.00 - 1.00 

 

 

;}RGF;}RGF;}RGF;}RGF: 
1. AWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[PAWFH 5|`GF[GF HJFA VF5JF OZHLIFT K[P.  
2. H~Z H6FI tIFH~Z H6FI tIFH~Z H6FI tIFH~Z H6FI tIF\\\\ IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF\\\\WJLWJLWJLWJL. 
3. HD6L AFH] NXF"J[, VFHD6L AFH] NXF"J[, VFHD6L AFH] NXF"J[, VFHD6L AFH] NXF"J[, VF\\\\S0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[P 
4. 5|`G5+GL V5|`G5+GL V5|`G5+GL V5|`G5+GL V\\\\U|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLPU|[HL 5|T VFWFZE}T U6JLP 

5|`GP!5|`GP!5|`GP!5|`GP!  GLR[GF 5|`GF[ HJFA VF5F[P  

 sVf I]lG8 VF[5Z[XG VG[ I]lG8 5|F[;[; JrR[GF[ TOFJT ,BF[P 06 

 sAf jIFbIF VF5F[P 08 

  :5[XLOLS[XG ;ZO[X V[ZLIF4  :5[ZL;L8L  4 JF[<I]D ;ZO[X DLG 0FIFDL8Z4 5FZ8LS, ;F.hP    

5|`GPZ5|`GPZ5|`GPZ5|`GPZ  GLR[GF 5|`GF[GF HJFA ,BF[P  

 sVf D8[ZLI, A[,[g;YL X~VFT SLZG[ :S|LG .O[S8LIG[XGG]\ .SJ[XG 0LZF.J SZF[P 07 

 sAf :SLG V[GF,L;L; X]\ K[ m SI]Di],[8LJ VG[ 0LOZGXLI, :S|LG4 V[GF,L;L; JrR[GF[ TOFJT 
H6FJF[P 

07 

  VYJFVYJFVYJFVYJF  

 sAf  S[DLS, SFZBFGFDF\ ;F.h ZL0SXG XF DF8[ H~ZL K[ m 07 

5|`GP#5|`GP#5|`GP#5|`GP#  GLR[GF 5|`GF[GF HJA ,BF[P  

 sVf jIFbIF  VF5F[P 08 

  JS".g0[S;4 SXL\U4 V[0LXLIg;L4 V[gU, VF[O GL54DLS[GLS, V[OLXLIg;L  

 sAf O|L VG[ CLg0Z0 ;[d5,L\U lJX[ ;DHFJF[P 06 

  VYJF VYJF VYJF VYJF   

5|`GP#5|`GP#5|`GP#5|`GP#  GLR[GF 5|`GF[GF HJFA VF5F[P  

 sVf S|;L\U GF +6 lGIDF[ ;DHFJF[P 06 

 sAf !__ U|FD Z[TLG]\ V[GF,L;L; RFZ6LVF[ J0[ SZTF GLR[GF 5ZL6FDF[ 5|F%T YFI K[P 08 
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  S,LIZ VF[5GLS,LIZ VF[5GLS,LIZ VF[5GLS,LIZ VF[5GL\\\\U ;U ;U ;U ;[PDLPDF[PDLPDF[PDLPDF[PDLPDF\\\\                              D8LZLI, ZL8[.G U|FDDF                              D8LZLI, ZL8[.G U|FDDF                              D8LZLI, ZL8[.G U|FDDF                              D8LZLI, ZL8[.G U|FDDF\\\\    
    _P$&)_                                                       _ 
    _P##Z&                                                     !( 
    _PZ#&Z                                                     Z)   
    _P!&5!                                                     #&   
    _P!!&(                                                     !* 

 

  :5[XLOLS ;ZO[X V[ZLIF VG[ JF[<I]D ;ZO[X DLG 0FIFDL8Z XF[WF[ 
:5[XLOLS U|[JL8L               o ZP&5 
:5[ZL;L8L                      o _P5*!   

 

5|`GP$5|`GP$5|`GP$5|`GP$  GLR[GF 5|`GF[GF HJFA VF5F[P  

 sVf %,[8 VG[ O|[D OL<8Z 5|[; lJX[ ;DHFJF[ 07 

 sAf OZF[Y O,M8[XG ;[,  lJX[ ,BF[P 07 

  VYJFVYJFVYJFVYJF     

5|`Gv$5|`Gv$5|`Gv$5|`Gv$  GLR[GF 5|`GF[GF HJFA VF5F[P  

 sVf ,LO OL<8Z l;wWF\T SFI" VG[ Sg:8=SXG ;FY[ ;DHFJF[P 07 

 sAf V[S pEL 8F\SLDF\ S[gN|DF\ K[ O,[8 a,[0 ;FY[G]\ 8ZAF.G .g:8F[, SZ[, K[P 8F\SLGF[ 0FIFDL8Z 
!P(# DLO K[P 8ZAF.GGF[ 0FIFDL8Z &! DLP K[P VG[ 8ZAF.G 8F\SLGL GLR[YL _P^! DLP 
V\TZ[ VFJ[, K[P8ZAF.GGL a,[0 _P!Z* DLP 5CF[/L K[P 8F\SLDF\ !P(# DLP p\0F. ;]WL 5_ @ 
SF[:8LS ;F[0F EZ[,F[ K[P H[GL lJ:SF[;L8L !Z ;LP5L VG[ 0[g;L8L !$)( lS,M DL# K[P 
8ZAF.G )_ ZLJF[<I]V[XG qDLGL8 V[ VF[5Z[8 SZJFDF\ VFJ[ K[P 8F\SLDF\ A[O, VF5[, K[ TF[ 
VF 8ZAF.GG[ R,FJJF DF8[ S[8,F[ 5FJZ HF[.V[ m 

 

  NRe !_4___ &_4___ &_4___ GL p5Z 
Np 5P$ 5P* 5P(  

 

       

5|`Gv55|`Gv55|`Gv55|`Gv5  GLR[GF 5|`GF[GF HJFA VF5F[P  

 sVf V,U V,U 5|SFZGF .d5[,Z; VFS'lTVF[ ;FY[ ;DHFJF[P 07 

 sAf A[G\AZL lD1FZ :5Q8 VFS'lT  ;FY[ ;DHFJF[P 07 

  VYJF VYJF VYJF VYJF      

5|`Gv55|`Gv55|`Gv55|`Gv5  GLR[GF 5|`GF[GF HJFA VF5F[P  

 sVf JZ8[1F X]\ K[m V[G[ AGTF ZF[SJ]\ XF DF8[ H~ZL K[P m 07 

 sAf :8Fg00" !_ D[; :|S|LGDF\YL SJF"8HGF DL1FZ G[ 5;FZ SZTF GLR[ 8[A,DF\ NXF"jIF 5|DF6[ 
5ZL6FDF\ DF/[ K[P VF[JZO,F[ VG[ Vg0ZO,F[G]\ :S|LG V[GF,L;L; 56 GLR[ 8[A,DF\ 
VF5JFDF\ VFJ[,K[P S8 5F[.g8 0FIFDL8Z !P&5! DLDL K[P TF[ DF; Z[XLVF[ VF[O VF[JZO,F[ 
VG[ Vg0ZO,M 8] OL0 VG[ VF[J,VF[, .O[D8LJG[XGL U6+L SZF[P 

 

  
 

D[X 0L5LP DLPDL OL0 VF[JZO,F[ Vg0ZO,F[ 
$ $P&)) _ _ - 

( ZP#&Z _P!5 _P$# _ 
!_ !P&5! _P$* _P(5 _P!)5 
!$ !P!&( _P*# _P)* _P5( 
Z_ _P(## _P((5 _P)) _P(# 
5FG - !P__ _ !P__ 
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