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ABSTRACT.

Today in Uganda some people do rain-water harvesting where by wateris kept in surface, above.
ground or underground tanks to cater for the future use. Uganda has an abundance of surface
water resources: which include rivers, lakes and wetlands that cover about 20% of the total
surface drea on top of the underground water sources such as springs (WaterWiki.net, September
2012).

The ¢ase study. was taken from Tente village located in Busia district in eastern Uganda. The
farmers at this area grow a variety of crops which includes Maize, Groundnuts and vegetables
such as Sukuma_, Tomatoés, Onions and C'ab‘_b.a'_g_es. These. farmers are not experienced
irrigation, but have experience in using watering cans, jerry-cans in irrigating. their crops.
Horticulture Irrigation Project (HIP) has assisted them. in constructing water rungff colleetion
ponds enabling them have water near their gardens though during dry seasens most of the ponds
are affected. (Lab,.2014)

Reviews of the relevant literature related to the research study and a brief overview of Surface
water existence, use of hydiopower, existing hydropower technologies and the existing’ water
wheel puimps was done. The main source of this information was from existing literatures written

by other scholars that have been involved with design of water pumps of a'similar nature,

When the design of the water wheel pump was accomplished, it was to Avail adequate water to
the farmers for irrigation and domestic use, enable farmers have time for other farm operations

and eliminate other negative effects associated with vsage of othier pumps.

The water wheel pump for puniping water to a desired Head was constructed. The Proiotype
operated by the running water (Hydropower) and continuousty unless removed from the stream.

The pump operated efficiently and for a.long period of time.




'DEDICATION.

This piece of work is dedicated to all those who have supported me on my journey to complete
‘this level of my education csgeci-ally.-:m_y uncles, Mother and my dear sisters who have worked

selfishly and tireless to provide all needs and ensure Tattain education.

it




ACKNOWLEDGEMENT.
I thank the almighty God who has given me strength and proteetion. I extend sincere thanks 1o
Busitema University especially AMI department, Administration, management and my fellow

classmates for the support.

And lastly T thank the staff and management of all schools T went through before joining this
University that is Kitura Catholic Primary School, Universal H'i'g_h- School, Sheema High School,
Bishop Stuart Core PTC dnd Valley Collage Bushenyi. I am grateful to you for the knowledge,

advice, and skifls that I acquired from you. The Almighty God should bless you abundantly

i



DECLARATION.

I hereby declare that this piece of work is my own original work and has never been submitted

wholly or partially to any University or institution of higher learning for any award.

NUWAMANYA GODEN
Signature: é@mﬁ%

BUSITEMA UNIVERSITY LIBRARY

- f’:[
S DS

v




APPENDICES.

I R T L L L T T I LT T PP P R T PR

APPENDIX 2 Engineering Drawings........ccoiciieiiniinnnis i sssesesesssssssssessonssssenses 1V
APPENDIX 3 Appendix (i) BUAFE ....o.voiiovriereseessemaensnsessecsoesesssossssrssessssasiossenssessnnsiosssaansas Vil

Vil




LIST OF FIGURES.

Figure 2. Shows.a Vergnet hydrailic fOOt-PUMP. . ..o i s
Figure 3. Shows a Paddle-wheel ot tread-Wheel. ......oovceeevnr e
Figure 4, A manually operated Spiral Tube Water Wheel PUMp. i
Figure 5. Shows a conceprual design of the Water WHEEl PUMP. .....ovvevvierserorssesesmeesesesssansiens

Figure 6. Schematic diawing of the wheel in Water. ..o

Figure 7, Shows Pillow Block Bearing.......cciveeiriinciionnrnsiioni oo

Figure 8. Shows Gil-impregnated Wood DEArING ...cc.vivurrpecireomroms et essmre e ensinnis
Figure 9. Shows a bar graph showing the relationship between Head and Flow rate. ..............

Figure {0. Shows a bar graph showing the relationship between Head .and Revolution. .........

Figure 12, Transportation of The PUIP. «io.vrieseeieeiaiaeianssne e imsse et enesaesesessssmssensssenmsnesssesres

Figure 13. Clearing the testing POSItON. ... oo evoessnsinsianvns

Figure 14, Medsuring the Stream FLOW rate. ....oovmerrrerrriocrorros

Figure 15. Installing the stand in the stréam. .......... SRS T B ST

Figure 16. Assembling the wheel in the SIEAML. ....ev e ieeiirs it sp e e oned

Figure 17. Side view of the pump in Water, ......cocororeeerivrnnesvnenns
Figure 18. Water wheel pumip in water
Figure 19. Testing the'pump at No Head. ..o,

Figure 20. Testing the pump at One Meter Head

Figure 21, Testing the pump-at different HEads: ...o.covvivirivnievrieervecesinsies s nsensrs e e cnsaenes 111

Figure 22. Drawings-of the STaN. ....c.cooereerirncninerermsecrmearnerecssesseseressesssessasssnsesasmsesssresssessses |

Fig_une 23. Drawing of the Shaft. ..o,

Figure 24. Drawing of the wheel and coil.....iics i

Vil

R L L T N I O T L T L N T LR T N T R

P S T D Y TE T T TY T T T T TR TRT TR TR ey

i
.9

11

e 19

22
.22
.27
28
Figare 11. Shows coiling of the pump. .....sini i

ol

T

v d
ol

il

AV

o VI




2.5.2 A manually operated Spiral Tube Water Wheel PUMP.....oocrrrincvarens s N .
2.5 The water wheel POWEIEd PUTNP. ...vuccvsmirecenrevmieiemecisirisasimsvensibssessosssiarmmsssnsncsssressrasiveses 10
2.5.1 Power source fOr the PUMP. w.ciiiniieioinieivnemivesnsissssssssessessesss 10
2.5.2 Modé of operation 0f the PUMID. «cveecernvercrrerrreseressceconcsrcssnsnsensnsmnessssesesssnsegsesissssn L0,
2.5.3 Simplicity offered 'by ENE PUMP. veirenrivinsseraserreeseemeernessesimsscnisaisamasscesssosssrsnscwsenenesens L1
2.5.4 PUNMIP CONSIUEHON. c1everuererreniomrsccnennsinsssasioniesssessesssssssnssesmsassissssasiassesiosersanensanionnnisre L
2.6 Ergonomic considerations in designing the PUMP. c..eeeeeeeriiseierinsioms esrnsenessnsinannrininencs 12
2.7.1 PUMP ETTICIENEY, trueeveieraraionneniimincestineiniesne e e naessasreses s sntsnenssr st stsss s gersssenes L2
2.8 Economic advantages in relation to the other eXiSting pUmMPS... oo evrerccrerremnserversnenneess 13
CHAPTER THREE. ....ccoieinrircinriecsevisecremsaniseaseerensesssessscsscesmnescormsissassissuessonssastsnmsssnensconssenee. 14
3,0 MEHNOAOLOZY. .. cvvverieveesverssessssisssessessssssss rsssesemsassrssensssssssssinasiesssssessesstsnsiossnsionssisansioncerens 14
3.1CaSE StIAY. vt s s e e s s e esb e eessenns 1D
3.2 OBJECIHVE DNC. +ovveviivierrareenereerasieressretetn e nestvrarnssavanssesesessessassesessastnesenssssnstnsasrmsssssessonceeenssnons
3.2.1 To design a detailed water wheel powered PUMP. ... veiven e veiiomsiesesien 14
3.2.2 Determination of the dimensions. ... 13
3.2.3 Determine the varions forces acting on the Wheel. «..vovvveericenvireconcicninns 18
3.2.3 Select the maiefials for the different parts and COMPONENLS. ...vvvveviecrieeiivcerirnsioseonenens 21
3.3, ODJECHVE EW0. 1rvireivirresesresseeitasssseessenacomraonsesensssensesesasssesssssasssastorssvons samsesassrsnsemssesrsrnses o)
3.3.1 To fabricate and assemble the designed water wheel PUIID. ovvvveervieicins oo, e 23
Cutting different material element PATLS. «icvicocminiorsiivcinmsinsieseieseeseenguiecinrerons s innesnrenss 29
Assembly of cuf pieces to-form different Parts: ..o..coiviiiveir i 20
This assembly was done in the workshop USIRG the .vwercrimrercrrierresen e cnserees 23
3.4 Objeclive three. ........... e s SN eetrbni e et e e et nnes TN JIUSPIOTTOTORO 24
3:4.1 Tocarry oul 1e5tng 0f the PrOIOLYPE.....c.rrsverersecsissaeritenseiovmssinsivnstanssionsesassosnsonsences 24
CHAPTER FOUR.....cooverns e s eseninsinasd rrestanranrareseenis wareraen e reens 20
4.1 RESULTS AND DISCUSSIONS: . ovuerivcivinrnarmmrsennesemmseersasessessenssesscsorcssnensvensressnessans 28
COMCIUSION vev-v1creveaesrseieeesssssessesenesstssssesseseeseesesressraesssssssiasessaessaen eesoneasresesssensnessassssasinsesensssores 29
Recommendation. .....ocoovveeiren. e rene s et aes eetrntranraanty PPUTOPPOUOTI eerenranran e 29



CHAPTER ONE.
1.0 INTRODUCTION.

This chapter briefly gives the general information rejevant to the research topic while clearly
showing the problem. of interest for the intended research. It shows how this device will help-
reduce the probiem of limited access of water for irrigation thiough the fulfilmént of a number of

objectives and activities listed below,
1.1 Background of the study.

Today in Uganda some: people do rain-water harvesting-where by water is kept in surface, above
ground or in underground tanks to cater for the future use. Uganda has an abundance of surface.
water resources which include rivers, lakes and wetlands that cover about 20% of the total
‘surface area on top of the:uﬁdergrcmnd water sources such as springs (WaterWiki.net, September
2012).

Water usage for the different activiiies such as indusirial, domestic, municipal, agricultural and.
recreation among others can be availed through different means. These means _includeﬁ_-‘.g1-'avit-y
feed systems and pumping pressure systems. Pumnping pressure systems include high or low
resérvoirs that hold non portable water for gravity feed, pumping station systems that use surface
‘water from streains, rivers, canals, manimade or natural lakes and othiers special provisions for
impound water, Also pumps at well sites that pump water to the treatment facilities and a
combination of gravity flow and ong or more pumping stations to transport the water from. the

source point to all the-water démand points on the distribution systems. (William E, 2007)

Pumps that are used in these above systems are of different types such as centrifugal pumps,
reciprocating pumps and rotary pumps. These have advantages like high' water discharges,
working with in varyin g heads amoeng others and disadvantages like being expensive, pollutant

and they require power sources like solar, electric and fuel. (Scout, 2002)
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