
6.1 Water heat recovery & Bagasse saving 

Feed Water 

Existing feed water temperature = 105 De 

Feed water temperature from the F.W.H. = 130 De 
Temperature increment due to F.W.H. = 25 De 

Chapter 6 

Results and Analysis 

J 

\laximum designed feed water rate is 45,000kg/hr per boiler. After installing the Feed 

\Vater Heater, according to the calculations. Temperature of feed water can be increased up 

ro 130°e 

f kat recovery from the F. W. H., q = m. c.(t2- t1) 

= 45,000/3600*4200*(130-1 05) 

q = 1.312MWh 

\ 'alorific value of the Bagasse is 8314kJ/kg, Therefore required heat energy to produce 30bar, 

;~woe super heated steam from 35bar, 105°e feed water 

=m * h 

= 45,000/3600*4200*(hJso- biOs) 

=34.375MWh 

h10s- 450kJ/kg 

h38D- 3200kJ/kg 

i o provide this energy, required Bagasse rate is 5.85kg/s. If the feed water temperature is 

tncreased by 25°e, 

l kat energy required = 45,000/3600*4200* (h3sD- hl3o) 

= 33.063MWh 

f nergy saving = 34.375- 33.063 

= 1.312 MWh 
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h 130 - 554.96kJ/kg 



Bagasse saving 5.85/34.375*1.312 · 0.223 kg/sec. 

0.223*3600 

804 kg/hr. 

The outcome of this research project is reduction of fuel consumption hy increasing boiler 

e!licicncy. rollo\\ing results can be expected as a result of boiler efficiency increase. 

Energy saving due to feed \Vater heater 

Energy saving per 24 hrs. 

Bagasse saving due to teed \\ ater heater 

-1312kWh 

=31.5MWh 

~ 80..:J. kg/hr. 

.; 

6.2 Comparing of Bagasse price with the price of furnace oil 

Energy of 5 kg of Bagasse 

Price of I kg of furnace oil 

Thercf(Jrc. price of I kg of Bagasse 

Money saving due to the f. w. heater 

(for one Boiler) 

For 24 hours operation 

~. Fnerov of I ko of furnace oil l5J o... b 

= Rs.40.00 

Rs.8.00 

-c 804*8.00 

- Rs.6432/hr 

= Rs.154,368/day 

6.3 Calculation of efficiency improvement 

Output 

IITicicncy 

Input 

36.600 kg/h * 3200 k.J/kg 

21.060 kg/h * 8.3 16 kJ/kg 

67% 

Energy of super heated steam 

Energy of Bagasse 
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Enthalpy of super heated steam 

at 380 11
C is 3200 k.l/kg 

Calorific value of Bagasse is 

8.3 16 kJ/kg 



Lncrgy saving due to feed \\Ltter heater is 1312 kWh. Then. the Bagasse saving is 804kgih. 

36.600 kg1h * 3200 k.l/kg 

:--Jc\\ efficiency -

20.256 kg/h * 8J 16 k.J/kg 

-70% 

Boiler Efficiency 
/ 

Fxisting Boiler erticicnc: - ()TYo 

Increase in efficiency 3%) 

Boiler ef!iciency. due to F.~-.11. 70(X) 

6.4 Calculation of material cost & labor cost for a single unit 

Item ·ipt Quantity Unit Price Rs. Cost Rs. 

ilct-;c plate;, 1\!S :2~()0 * 1:200. :20111mthicknc:ss OJ "-:o ~0.000.00 ~0.000.00 

' 
SteiL plctk,. 111. plates \!S :2~00 ··· I :200. 15mm thicknc:ss 01 No 3~.000.00 3~.000.00 

\\ ctler tubes SchcJulc ~0. 75111111 0*9111 :2(J '\!OS. :20.000.00 5:20.000.00 
, __ 

I ccJ 11 atcr pipes. SchcJulc ~0. I 00111111 ()*6m 0 I :\ o 22.000.00 22.000.00 

< ,Jctss 11 ool 2~00 * 1:200. dcnsit: ~~g 111
1

• .1 :\tlS. 6.000.00 I ~.000 00 
S0111m thick. 

'-uts & 1\olts (For side co.) illigh tensile) !(,111111 ()* IOOmm (J() :\os. II :'\.00 (J701J ()() 

"uts&Hults(lm 1 lligh tc:nsikl 20mm 0"' h5mm 2~ Nos. 1-Hl.OO ]3(10.01) 
tll<lllnting plates) 

.\luminum !'oil lm 11iJth I 0 m 600.00 6.001).0() 

h 'P t"C\ crts 3111!11 0 * 75111111 70 Nos. 1.50 I 05.00 

II pre. packing sheets. :2~00 * 1:200. Jm111 thickness 01 :\o 1~U50.00 I ~.~50 00 
I 

\ail cs r PN I(,_ Class 1:25. BS 2'!0 I ()~Nos. 25AOO.OO I 0 I .(,00.00 l 
I 

' 
··1·· bcct111 150111m * I 00111111. 6111 Thick. 8mm 01 No 30.000.00 30.000.00 

I 
~ 

Total cost for the materials 800,215.00 1 

Table 6.1 
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.Job Item Designation Man Hours 

Forman 32 

Machining Machinist 32 

Helpers (2) 32 * 2 

Forman 24 

Welder 24 

Fabrication Fitter 24 

Helpers (3) 24 *3 

Forman 24 

Assembling Welder 24 

& Fitter 24 

Installation Helpers (3) 24 * 3 

Operator 8 

Testing Fitter 8 

Helper 8 

Labor cost for the Feed water heater. 

Table 6.2 

Calculation of fabrication cost for a single unit 

Total cost for materials 

Total labor cost 

I otal cost for the feed water heater 

6.5 Fabrication 

= Rs. 800,2I5.00 

= Rs. 47,840.00 

= Rs. 848,055.00 

Cost (Rs/Hours) Cost (Rs) 

I40.00 4480.00 

I20.00 3840.00 

IOO.OO 6400.00 

I40.00 3360.00 

I20.00 2880.00 

I20.00 2880.00 

I 00.00 4800.00 

"I40.00 3360.00 

I20.00 2880.00 

I20.00 2880.00 

I 00.00 7200.00 

I40.00 I120.00 

120.00 960.00 

IOO.OO 800.00 

Rs. 47,840.00 

!he unit can be fabricated using available materials at the plant. Required materials with their 

-;pecifications can be found without any difficulty. Close supervision is necessary during the 

t~thrication. All the steam tubes to be expanded using "Tube expander" and during these 

lperations base plates must not be damaged. All the limitations should be kept and limits and 
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tolerances should not be violated. Any mistakes during the fabrication could cause for water 

leaks, due to high- pressure operation. 

Holes for the water tubes to be drilled on the base plates and the center plates. This can be done 

using 76 mm drill bit or directly holding on heavy lathe machine available at Pelwatta Sugar 

factor workshop. Welding procedures to be followed multiple welding and finally this welding 

should be examined using "Ultra sonic flow detector available at factory. Appropriate welding 

rods should be selected to suit the material and plate thickness. 
J 

6.6 Installation 

The unit should be tested before the installation. By pressurizing the unit using water by 

hydraulic pump up to 45 bars is sufficient for testing. By using a movable crane this unit can 

be kept at the designed location. Assembling can be done, where the economizer is mounted 

and then tube expansions can be carried out there. 5 Ton chain block to be used for the 

handling purposes. Approval to be taken from an authorized Boiler inspector before the 

installation; inspection reports regarding calculations, thickness testing, and welding testing 

certifying by qualified Non destructive Tester Will be very helpful for this. Re-modification of 

existing air duct to be done before modification, such as extending height of the air duct by 

0.6m, boiler fire brick wall extending etc. 
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