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AUXILIARY FURNACE OIL FIRED WATER TUBE BOILER:

We are having two boiler for generating steam at 70 bar & 480 C of Make BHEL Hydrabad (MCR – 35 TPH) & IJT Kolthata (MCR – 60 TPH). In the BHEL boiler, the flue gases are let out at 300 C tempr. And the boiler system has only FD fan. For this system the overall thermal efficiency is 80 % based NCV of Furnace oil. While the other boil IJT has combustion air preheater, which preheats about 63,000 kg/hr air from ambient temp 32 C to 330 C and the flue gases are let out to stack using ID fan at 155 C, which is just above the dew point of Sulphur. IJT boiler has thermal efficiency of 90.5 % based on NCV of Furnace oil. ID fan was installed as requirement of balanced draft for higher capacity boilers, but heat recovery has helped for achieving higher thermal efficiency. 

AMMONIA ABSORPTION REFRIGERATION UNIT USING FLUE GASES FROM POWER PLANT:

We are operating 8 DG sets of capacity 6 MW each using furnace oil. The exhaust gases are sent at 325 C to stack without any heat recovery unit. There is enough draft for the exhaust gases. It is planned to utilize this waste heat in Ammonia Absorption Refrigeration Unit (AARU) proposed to replace the existing motor (Rating – 3500 KW) driven ammonia refrigeration compressor for condensing ammonia vapour in the ammonia synthesis section.

Due to installation of waste heat recovery unit the overall thermal efficiency of the power plant increased by another 15 %.
Presently study is being made at our end to directly utilize this heat content of the flue gases to supply the reboil heat for chilling duty system without intermediate step of producing steam.

USAGE OF WASTE HEAT PRODUCED IN THE NAPHTHA REFORMER FURNACE:

We are having primary reformer wherein naphtha steam reforming process is carried out. This reaction is high energy intensive. For this endothermic reaction, heat is supplied by burning naphtha in the reformer box, which amounts to 85.0 Gcal/Hr. The total endothermic heat for Steam – Naphtha reforming reaction heat is 46.7 Gcal/Hr. The flue gases at a tempr. of about 950 C enters the reformer convection section. The convection section consists of (1) flue gas boiler which produces saturated steam of about 30.0 MT/Hr at 70 bar – energy consumption is 13.3 Gcal/Hr. (2) Steam superheater, which increases the super heat tempr. from 350 C to 480 C – energy consumption is 12.1 Gcal/Hr. (3) Combustion air heater which preheats the reformer combustion air  of about from ambient tempr. to 300 C – energy consumption is 8.35 Gcal/Hr. Finally the flue gases are sent to the stack at 160 C due to which the energy loss thru’ the stack is around 5.5 Gcal/Hr which cannot recovered further due to sulphur condensing problem. 

From the above it is clear that the overall thermal efficiency is more than 90.0% due to efficient heat recovery in the convection section. In case the heat wouldn’t have been recovered, the overall thermal efficiency would have been 55% only.

Conclusion –

As it is observed from the boiler examples at our end, it is possible to recover energy as explained above and still the energy efficiencies can be maintained at higher levels. Generally if the requirements on energy are not specific and also enough deliberations are not done on channeling it towards better usage, waste heat will be generally not recovered. 

As can be seen from reformer flue gas heat recovery unit, a good example for recovering maximum possible waste heat which in turn shows improvement in thermal efficiency by 35-40%.

Before retrofitting any heat recovery unit before the stack to recover the waste heat one should be clear in mind about how much energy can be recovered and secondly pressure drop and additional energy consumption to take care of the pressure drop due to retrofitting of waste heat recovery unit. If the difference between these two energies is appreciable further retrofitting action may be initiated.
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