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ABSTRACT

With fluctuating prices of oil in the market and the poor inorganic waste disposal sites in Ruiru sub-county, it has necessitated the design of a system that is able to utilize this waste to produce a biofuel that will meet the demand required by the area.

This design project entails an incineration system that will be able to convert total inorganic waste into desired carbon dioxide which will be synthesized by algae for photosynthesis. The project also entails the design of algae pond raceways which will produce enough algae to be synthesized to biofuel.

The design project does economic analysis for conversion of algae into algae oil and conversion of algae oil to biofuel and found to be beneficial compared to when the project isn’t there. Finally, the design drawings for fabrication are present in the appendices and the relevant data used in the project.
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LIST OF ABBREVIATIONS

NEMA- National Environment and Management Authority

NSWMB- National Sustainable Waste Management Bill

KPHC- Kenya Population and Housing Census

M3 – meter cubic volume.

MSW- Municipal Solid Waste

FB- Fluidized Bed

UK- United Kingdom

PBRs – Photobioreactors

LEDs- Light Emitting Diodes

To = total waste generated

Tp = total population

Av= average per capita waste generated

Ti = total inorganic waste

Iw =% of inorganic waste

Vo= volume of combustion chamber

Mp= mass of plastic in kg

Dpl= density of plastics in kg/m3

Vo = volume of algae pond not occupied by water Vt = total volume

Vw = working volume

Dp = depth of algae pond

Lp = length of pond

Ds =diameter of semicircle

Aa = area occupied by arc

Do = depth of smaller diameter of arc
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D1 = large diameter of arc

Pn = number of plates

Ac = total angle of a circle

Ap = angle between each plate

Lpl = length of plate

Ls = length of shaft in pond

Sp = spacing in plates

Wp = width of plate

Aw= assumed percentage of width

Ac = area of cut plate

Tg = total gallons of oil consumed in Ruiru

Go = gallons per capita per year

Tw = total weight in kg of algae

Cf1 = conversion factor one

Tf = total weight of algae fed into the system

Wf = weight of algae fed into system

Wr = weight of algae required by system

Ta = total area of land required by project in km2 Cf2 = conversion factor 2

Ah = algae production per hectare

Np = number of ponds required by project

Pp = superPro designer given number of ponds

Tp = total hectare of land occupied by superPro designer ponds Sf1= scaling factor one

Ng = number of ponds required by project

Sf2 = scaling factor two

vi

Pb = project biodiesel required per year

Mb = model biodiesel production per year

Bv = biofuel revenue

Cf3 = conversion factor 3 in US$

Tr = total protein required

Tm = total protein produced by model

Tgr= total glycerol required

Tgm = total glycerol required by model

TC = total capital invested

NR = net revenue
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1
INTRODUCTION

1.1
Background

Manufacturing and food security is one of the pillars in the big four agenda(BETH KAMENE, 2021). Ruiru sub- county being the capital of Kiambu exhibits many industries. One major commodity running the manufacturing industry is oil since it has very many applications ranging from production of plastics and other products to running and cooling of various machinery.

Food security is the other pillar of the big four agenda(BETH KAMENE, 2021). Oil has significant inputs in the food security sector through agricultural mechanization. The country over the past few years has shown increased use of tractors and other fuel driven agricultural implements to increase food production.

Oil touches everyone, from beauty products, plastics, vehicles, to almost unlimited applications but the commodity is non-renewable and at a later date it will completely be scarce.

