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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester -III  Regular/ Remedial Examination December - 2010 

 

Subject code: 330502 

Subject Name: Process Heat Transfer 
Date: 28 /12 /2010                                Time:  10.30 am – 01.00 pm 

                             Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version is Authentic 

 

Q.1 (a) Define the terms ( Any Seven ): 

(1) Conduction (2) Evaporation (3) Steady- state heat transfer  

(4) Fourier’s law (5) Heat flux (6) Emissivity (7) Kirchoff’s law 

(8) Black body (9) Condensation 

07 

 (b) What are the general heat transfer applications? 07 

Q.2    

 (a) Derive an equation for L M TD. 07 

 (b) What are the liquid characteristics affecting Evaporation ? 07 

  OR  

 (b)  A flat furnace wall is made of Sil-o-cel brick and common brick. The 

inner face temperature is 760 
0
C and the outer is 80 

0
C. Find a heat loss 

per m
2
 through wall. Data given are:  

Layer Thermal 

Conductivity,W/m.
 0

C 

Thickness 

of wall,mm    

Sil-o-cel brick 0.138 114 

Common brick 1.38 229  

07 

Q.3    

 (a) (1)Write about the significance of Pradltle No.& Reynolds No. 04 

  (2) What are the uses of Insulation ? 03 

 (b) Derive an equation for steady-state heat conduction through a composite 

sphere up to two layers. 

07 

  OR  

Q.3 (a) Draw a figure of 2-4 shell and tube heat exchanger with nomenclature. 07 

 (b)  An hemi spherical open pan evaporator of 60 cm diameter filled with 

water which evaporates 0.3kg in 45 min. Steam is used for heating with 

latent heat  of 560 cal/g  & flow rate of 0.6 kg/min. Water latent heat is 

480 cal/g at 100 
0
C. Find evaporator economy and capacity.  

07 

Q.4    

 (a) Heat is transfer between aluminum sheet at temperature 580 K,  

ɛ =0.56  and lacquered  plates at 298 K ɛ=1.0. View factor is 0.7 and 

σ=5.672 x 10
-8 

W/m
2
. K

4
. Find the heat transferred between the sheets at 

equilibrium per unit area..  

07 

 (b) Differentiate drop wise and film wise condensation.   07 

  OR  

Q. 4 (a) Describe forced circulation long tube vertical evaporator with figure. 07 

 (b) Derive an equation for outside overall heat transfer coefficient using 

individual heat transfer coefficients. 

07 
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Q.5 (a) 5000 kg/h Nitrobenzene with specific heat 0.42 cal/g.
 0

C is flowing 

through a inner pipe of double pipe heat exchanger, heated from 27 
0
C to 

110 
0
C using steam.  The inner pipe outside diameter is 4 cm. Steam is 

pass through  outer pipe with 150 
0
C. The length of heat exchanger is 2 

m. Find an outside overall heat transfer coefficient (Uo). Assume no heat 

loss.  

07 

 (b) Write a short note on finned type heat exchanger. 07 

  OR  

Q.5 (a) Write Duhring’s rule and its importance. 07 

 (b) Write a short note on co-current and counter current heat transfer. 07 
 

********** 

5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V JIFbIF VF5Ms SF[. 56 ;FT fo 
s ! f Sg0SXG s Zf .J[5Z[XG  s#  f:8L0L :8[8 CL8 +Fg;OZs $ f OF[ZLIZGF[ lGID 
s 5 f CL8 O,1Fs &f V[DL;LJL8L s * fSLZRF[OGF[ lGIDs ( fa,[S AF[0L  s ) f Sg0gX[XGP 

07 

 A CL8 +Fg;OZGF ;FDFgI |p5IF[UF[ SIF K[m   07 

5|`Gv5|`Gv5|`Gv5|`GvZZZZ    V L M T D  G] ;}+ D[/JF[P   07 

 A .J[5Z[XGG[ V;Z SZTL 5|JFCLGL ,FÙFÃ6STFVF[ S. K[m 07 

  VYJFVYJFVYJFVYJF  

 A EyYLGL ;5F8 lNJF, l;,vVF[v;[, VG[ ;FDFgI ®\8GL AG[,L K[P V\NZGL AFH]G] TF5DFG 760 
0
C VG[ ACFZGL AFH]G] TF5DFG 80 

0
C K[P lNJF,GF DLZ 5ZYL YTL pQDFGF[ jII XF[WF[P VF5[, 

D}<IF[ GLR[ D]HA K[P 
50F[ pQDF JFCSTF4 JF[qDLP 0;[P lNJF,GL HF0F.4DLDLPP 

l;,vVF[v;[, ®\8 0.138 114 

;FDFgI ®\8 1.38 229  

07 

 

 

 

 

 

 

5|`Gv#5|`Gv#5|`Gv#5|`Gv# V s!f 5=[0, |G\P VG[ Z[GF[<0 G\P DFCFtdI ,BF[P 04 

  s\\\Zf .g:I],[XGGF  p5IF[UF[ X]\ K[m 03 

 A  A[ ;\I]ST 50JF/F UF[/FDF\YL YTL :8L0L :8[8 CL8 Sg0SXG DF8[G]  ;}+ D[/JF[P   07 

  VYJFVYJFVYJFVYJF  

5|`Gv#5|`Gv#5|`Gv#5|`Gv# V    2-4 ;[, VG[ 8I}A CL8 V[1R[gHZGL  GFD lGNXL"T VFS'lT NF[ZF[P 07 

 A 60 ;DLP jIF;JF/F VW"UF[/FSFZ VF[5G 5FG .J[5Z[8ZG[  5F6LYL  EZ[,] K[4 S[ H [45 lDGL8DF\  
0.3 lSP  5F6LG] AFQ5LEJG SZ[ K[P 560 S[PqUF=P ,[8g8CL8 VG[ 0.6  lSPqUF=P NZGF 5=JFCJF/L  
JZF/GF[ UZD SZJF DF8[ p5IF[U SZJFDF\ VFJ[, K[P 100 

0;[P G[ 5F6LGL ,[8g8CL8 480 S[PqUF= 
K[P .J[5Z[8ZGL .SF[GF[DL  VG[ 1FDTF XFWF[P 

07 

5|`Gv$5|`Gv$5|`Gv$5|`Gv$ V V[<I]DLGLID ;L8 TF5DFG 580 S[P4 ɛ =0.56  VG[ ,[SZ %,[8 TF5DFG 298 S[P4 ɛ =1.00  
JrR[ pQDF VF5 v ,[ YFI K[P jI] O[S8Z 0.7 VG σ =5.672 x 10

-8 JF[P/DL2. S[P4 K[P ;\T],G[ 
V[SD 1F[+O/[ ;L8F[GF JrR[ YTL  pQDF VF5 v ,[ XFWF[P 

07 

 A 0=F[5 JF.h VG[ lO<dF JF.h Sg0gX[XG JrR[ E[N ATFJF[P 07 

  VVVVYJFYJFYJFYJF  

5|`Gv$5|`Gv$5|`Gv$5|`Gv$ V OF[;";ZSI],[XG ,F\AL 8I]AJF/F pEF .J[5Z[8ZG[ VFS'lT NF[ZL J6"JF[P 07 

 A  .g0LlJHI]I, CL8 8=Fg:OZ SF[V[OL;LVg8GF[ p5IF[U SZLG[ ACFZGL AFH]GF VF[JZVF[, CL8 
8=Fg:OZ SF[V[OL;LVg8 DF8[G]  ;}+ D[/JF[P   

07 

5|`Gv55|`Gv55|`Gv55|`Gv5 V  5000 lSPqSP GF NZ[ 0a, 5F.5 CL8 V[1R[gHZGF ACFZGF 5F.5 DF\YL\  JC[TF GF.8=F[ A[ghLG 
H[GL lJlXQ8 pQDF 0.42 S[qUF=P 0;[P K[ T[G[ JZF/GF[  p5IF[U SZLG[ 27

0;[ YL 110
0;[  ;]WL 

UZD SZJFDF\  VFJ[ K[P V\NZGF 5F.5GF[ ACFZGF[ jIF; 4 ;[DL K[P JZF/ ACFZGF 5F.5DF\YL 
150 

0;[P JC[ K[P CL8 V[1R[gHZGL  ,\AF. 2 DL K[P ACFZGL AFH]GF[ VF[JZVF[, CL8 8=Fg:OZ 
SF[V[OL;LVg8 (Uo) XFWF[P pQDFGF[ jII GSFZJF[P 

07 

 A OLG 8F.5 CL8 V[1R[GhZ  p5Z 8}S GF[\W ,BF[P 07 

  VYJFVYJFVYJFVYJF  

5|`Gv55|`Gv55|`Gv55|`Gv5 V 0]CZLGGF[ lGID VG[ T[G] DCtJ ,BF[P 07 

 A SF[vSZg8 VG[ S[pg8Z SZg8 CL8 8=Fg:OZ p5Z 8}SGF[\W ,BF[P 07 


