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ABSTRACT

Biomass is agricultural waste material used as a source of natural energy. It can
be used in the combustion process 10 provide heat encrgy. Industrial complexes and other
large energy Users could use heat energy; from biomass as their primary source of energy.
The efficient use of biomass would limit the use of other over- burdened energy SOULCES.
This study will focus on the development of an efficient combustion technique capable of
processing hiomass. In particular, a furmace, for better combustion with boiler activation, 18
explored. Heat energy from the furnace produces steam for use in the next process.

The objectives of this thesis are o design, construct and test a biomass
traveling grafe combustor supplying heat to a fire—tube boiler for producing steam for
domestic industry. The boiler has the steam capacity of 20 kg/hr at pressure of 6 bar.
The used biomass fuel are rice straw by feed rate of 1210 kg/hr and bagasse by feed
cate of 13— 17 kg/hr with different ratio of air to fuel (A/Fact) at 4.5— 8 kg, kgq The
experiments are divided into 2 parts, pamely, at steam pressures of 3 and 6 bar
respectively. The following experiments at steam pressure of 3 bar are investigates the
offects of fuel feed rafe and excess air on the combustor efficiency. carbon burning
efficiency and boiler effectiveness. In addition, the toxic gas quantities are detected i.e.
carbon monoxide (CO) and carbon dioxide (€O,)

Experimental results showed that the pboiler can produce steanl capacity according
to its design conditions. Experiments at steam pressurc of 3 bar with 15— 19 kg/hr of
steam require 12— 16 kg/hr of rice straw in the range of A/F ratios at 4.88 ~8.01
kgair/kgfuel The combustor efficiency, carbon burning efficiency and boiler effectiveness,

are 19 —28% 91 ~92% and 16-81% respectively. When bagasse was used as fuel at the

.



same steam capacity and steam pressure, the combustor used 13- 17 kg/hr of bagasse in
the rangelof A/F ratio at 4.58 — 7.40 kg, kg, The combustor efficiency, carbon burning
efficiency and boiler effectiveness are 17 —24% 90-91% and 75— 83% respectively. In
the design condition experiment, at steam pressure of 6 bar, the boiler produced steam at
rate of 28 kgfr for 14 kg/hr rice straw %eed rate at A/F ratio of 6.2 kg, /kg,, abd for
15 kg/hr bagasse feed rate at A/F ratio of 5.8 kg /kgy, respectively. At this condition,
the combustor efficiency, carbon burning efficiency nd boiler effectiveness are 23.1 and
19.5% 91 and 92% 78.2 and 79.4% respectively An economic analysis of rice straw and
bagasse as fuel replacing a diesel burner shows rice straw has a payback period and
internal rate of return as 1.87 and 1.89 years and 57.33 and 57.5% respectively.

In conclusion, the experiment showed this type of system would introduce cost
savings in the use of energy by the domestic industry and could be appliedon a large

scale. The boiler, likewise was energy saving.




