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Problem:

Recovery of the sensible heat of high temperature stack gas from combustion systems (boilers, furnaces) by retrofitting a heat exchanger seems to be a standard but nevertheless controversial recommendation. Implicit complications are increased pressure drop, fouling of heat exchanger and occasionally the need for an ID fan to overcome the pressure drop. We are looking for information about best and as well worst cases and why these work or don't work. Furthermore documentation should be given with regard to financial attractiveness because recovery of waste heat is not always a cost effective option.

Solution:


Recovery of the sensible heat of high temperature stack gas from combustion systems is a very good option. This is one case study done in XYZ Pvt. Ltd. The company is sticker manufacturer. They have three boilers of capacity (One Revomax RXA-06, two Revomax RX-06 type) of 0.6-ton capacity.

Table 1: Efficiencies of Boilers and Thermopacks

	
	O2 %
	CO2 %
	CO ppm
	Flue gas temperature oC
	Efficiency %

	Boiler-1
	3.7
	13
	390
	350
	80.3

	Boiler-2
	4.2
	12.6
	1680
	415
	76.2

	Boiler-3
	4.9
	12.0
	480
	390
	77.4



It is seen from the table that the flue gas temperature is very high in all the boilers (varying from 350oC – 420oC) and this waste heat is about 16% of the input energy to the boiler. XYZ Pvt. Ltd. is using condensate steam to heat the feed water to boilers because of which the feed water temperature is going upto 75oC. Hence the option of economizer to heat the feed water is striked off because of the possibility of cavitation. Hence Pressurised economizer is considered to recover the waste heat from the flue gases. In Pressurised economiser the flue gases are used to heat the pressurized water i.e., the feed water after the pump and hence possibility of occurrence of cavitation problem in pump is avoided. Considering the flue gases temperature after passing through the pressurized economizer is 200oC the annual savings from all the boilers would be Rs 5.9 lakhs.


(a) 


(b) 
Figure 2.3: (a) Conventional Economizer, (b) Pressurized economizer

The investment required to install pressured economizer for all the boilers is Rs. 1.5 Lakhs.  Hence the simple pay back period of this option will be 4 months. But when this option is chosen the boilers will fall into IBR category and then the firm has to satisfy the norms and standards of the IBR.
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