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household w h c  it's o h  wed to mbsldiza fuel for 

dispma~ mmy be prow to M~II w due to tb. mission r~ l+  CIU& its combwtim lhir 

~ ~ t P r a ~ f D ~ O y ~ ~ ~  ~~ in Bubbkg Fluidiwd 
Bed @FB) C O ~ O O  d ult &ow that L t u  monoxide 

w o o d 8 p i c 3 . I n d t h t ~ ~ ,  

Mlickr d m  (hob) and ve the lowwt md highest CO emission . - 

ombustion tempmiwe is dmirabk However, 

billion pwph in doveloping &MI% wxc said to bavc relied on 

to the @lion wmus 5- t e l d  ia 2006 and a b u t  70016 of this population leaves 

below povuty level (Onibokqand K- 1H6; PIPC, 2006,,). By 2012, the population of 

N- relying on biomasa as mrda source of dome& cooking he1 may have increased 

bemmhudy in dew of h t a s e  ievel ofpwtrty and wading population growth Cooking will 

m ~ o ~ ~ e d o u t i m i o o a s a c o d i n ~ ~ ~ t a ~ k p r o p e r v w r i t l l t i o n b y ~ c o a s i ~ l e  
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It is for this reason that this study was initiated to examinc the emission characteristics of 

wood waste from harvested ~arpmtxy workshap in fbadan in the form in which users aften utilized it 

as fueI for indoor cookkg wifh a view to ascertain their health hazard on comparison basis with 

another leading alternative biomass that are used for same purpose in both rural and urban areas of 

Ibadan, Oyo State, Nigeria. 

The biomass fuel that was used for this experiment was produced 

Laboratory in the Department of AgcicultumI and Enviro 

Technology, University of Ibadan. Details of the biom 

samples tire shown in Plate 1. For an uneven character fu 

feeding chute.was enabled for feeding. The manual fee in Figure I and the 

wood shavings samples wem fed in batches. 

uneven shaving 

-14- &@ b) Landasan c) Iroko 

Plate 1: ~amp@of the Shnvhgs from the Three Wood Species Used for the Study 

The experimental model BFBC employed for this.investigation has been described in details in 

another article (Rsji et al, 201 1). It consist of five 15- diameter stainless steel modules joined 

together to form the combustor body. The whole qangement is partitioned into lower and upper 

section; module land 2 forms the lower section while the remainder fully assembled form the upper 
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section as shown in Figure 1. The abjective'of the partitioning is to enable observation of the 

fluidization process md the combustion process at start up or anytime necessary as well as to enable 

determination of the fuel feed rate and the bubbling regime at room temperature. The distributor 

plak sandwiched between module 1 and 2 is fabricated from 1 O m  tbick stainless 
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-----  h e  ?hmoco~rpies (TI - T9) manged 
axially along the combustor body. 

G Fluidizing air pre-heztterBiomss feeding 
pipe's cooling attachment. 

Lower section is module 1& 2 
Upper section is module 3,4& 5 
o Pressure Tap 

; 

Figure I: Schematic Drawing of the Developed BFBC. 

steel plate bearing 13 standpipes. Each standpipe hs forty 1.5mm boles drilled radially around it, 

Silica sand, mean diameter of 500micron is employed as the inert bed material. Supply of the test 
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fuel from the hopper to the inert bed was done with a conveyor-screw type biomms feeder equipped 

with an infinitely variable speed gew motor, the feeder discharge is located 400mm above the 

distributor pIate. At the junction between biomass feeding pipe and the combustor bady a fluidizing 

air pre-heater / biomass feeding pipe's cooling attachment was provided. Tbis was to prevent the 

biomass from bum& before enkrhg the fluidized bed and to utilize the heat energy that woutd 

othewise be wasted and consequently cut 

is shown as G in Figure 1. To prevent e 

secured by means. of 0.5mm galvanized steel 

distributor plate to the hst module. The 

regulating unit (lTRv), which enables the apability 'to fix the h e  

value during the experimental runs. It does this by &witchi 

as the preset inert temperahue is teached. The 

intensity of combustion taking place within the 

frcsuwcy, converse is the case when tlhere is no wi 

ough 8mm diameter stainless steel 

temperature (Tb) to rise to 6 fes. Prior investigations had revealed that 

bed via the fuel chute, The composition of the 

) were monitored using BAC ARACH PCA 3 flue 

the combustor height via Type K thermocouples fitted to the 

sensors of thc BACARACH PCA 3 records the temperature in 

for m e  2, inert bed upper region was connected to the ITRU and 

this teklq* -+ .;$ T~' in all the uperimenbl runs was set as 750°C. This temperature is Wen 
by the tbermo&&ple located 20cm above the distributor pIak T1, T2, T3, T4, T5, T6,l7, T8, and 

r 

T9 are located lOcm, 20m, 35cm, 80m, 120cm, 160cm, 200- 240cm and 260cm respectively 

above the distributor plate. The results of the experimentd runs for different particle sizes are 

presented next. UNIV
ERSITY
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RESULTS AND DXSCUSSION 

Cornbush of all the waste samples was characterized by low feed rate (c2.4kw) because 

of low bulk deasity of the wood waste iramples. By inference this sigmf~es low energy density and 

this coupled with fact that the BF3C is designed for fuel feed rate of 4kg - 6k&r had a significant 

impact on the the& and emission results as well as the course of the investigation. For each of the 

fuel, experimental runs were pIanned for five EA (20%, 40%,60%, 80% and 1 

the maximum possible feed rate for the wasta, which mngw 
done at high EA, most of the time at EA>I 50%. The use of batchloading 

due to this the EA goes down at the point of l d a g  thereby enabI 

for each of the samples as shown in Table 2 

Emission value obtained were converted to emission valu 

plotted against the pmcnbge of EA Intmhgly,  all ttre 

--- = value not displayed (02 21 6% in flue gas) 
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Obsemadons 

i) Tbe buk density had sigiScant impact on the temperature pmfile; the particle king very light are 

easily blown to the fmebaard zone where they bum &erefore the higher freeboard tempexatme 

o b b d  for tht three wood waste in oomparison to PKS is shown in Figure 2. 

ii) The bulk density abo had drastic imwt on the bed bmpembm; the result shhw$that the preset -. 
temperature (TZ) of 750C could not be achieved for the t h e  wood wastes + indiceti& of minimal 

char combustion / law combustion intensity in the bed region. Also, TI f@;*e wood Cbafic< T 1: 
.I - 

(PKS) is shown in Figure 2.. 

iii) CO in the flue gas was also dispropwfbnatdiy high 

heat loss due to incomplete combustion and h e w  

PKS at equivalent EA. g 

Temperature Zone I 
Figure 2: Tempexatme Prome of koko, Landosa~~, Teak Campare to PKS at EA= 100% 

&llutam& Eds ion  
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2. Teak showed the bighest peak temperature while Landoxan showed the lowest peak temperature 

reflecting their beating values. It is therefore tccommendd that wood cbips in view of higher bulk 

density and hence higher energy densiq. should be used for the experiment. 

3. The wastes have high Carbon monoxide (Co) emission as compared with Palm Kernel Shell (PKS) 

suggesting that they possess high risk to the environtnenk 1t &ouId be noted 

Air @A) condition during this experimental 

open air b&g of this wastes, the CO e 

appropriate to suggest that proper disposition of these wastes shoul 

4. However, whenever it is expedient to conduct open 

hdosan and Teak, as in the case of using to subsidim th I, it should not be 

.done indoor but at a sufFicientfy di 

wood species may be used as fuel if appropriate kc their processing such as 

densification at a temperature above 300'~. 

aterial for the Wood Products Industries. 

hdm, Oya State, Nigeria. Journal of Emerging Treads in 

(I#RD2012], held h m  4 - 6 September 2012 in University of Benin, Nigeria. lOpgs 

Anon- 1998. Wood muniture ~ u f a c ~  - Compliance and Pollution Prevention Workbook. 

Pacific 

Northwest Pollutioa Prevention Resource Center. Accesed on May, 20 12. 

htl~dlww w .n~rc.ard~ubs/ffictshee~oodfurn~htm1 
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