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ABSTRACT

DE GUZMAN, PRINCESS ERJEN R. and DELA CRUZ, JHANICA S.
Department of Agncukural and Biosystems Engincering, College of Engineering, Central
Luzon State University, Science City of Mufioz, Nueva Ecija, DECEMBER 2023.

DESIGN, FABRICATION AND PERFORMANCE EVALUTATION OF SQUASH
(Cucurbita maxima L.) REFUGE SHREDDER.

Adviser: JOHN VINCENT A. NATE, M.Sc.

The thesis paper focuses on the design, fabrication, and evaluation of a squash
(Cucurbita maxima L.) refuge shredder machine, aiming to reduce the time and labor
required for shredding and grating agricultural waste, specifically squash, to produce
fermented solution fertilizer. The study utilized an input-process-output model and
conducted a preliminary testing to evaluate the functionality of the shredder, followed by
adjustments and repairs. Performance evaluation of the machine was conducted, assessing
shredding capacity, efficiency, unshredded material percentage, and power consumption at
different speed levels (1100rpm, 1400rpm, 1700rpm, 2000rpm). The study also considered
a partial budget analysis to compare the added income from using the machine versus old
method of operation. The proposed shredder machine consisted of five major components:
feeding hopper, shredding chamber, meal outlet, transmission assembly, and frame. The
general objective was to design, fabricate, and evaluate the squash shredder.

The study utilized a completely randomized design (CRD) for statistical analysis,
and analysis of variance (ANOVA) was employed to compare treatment means. The
findings indicated significant differences in shredding capacity, shredding efficiency, and
power consumption across different rotational speeds of the shredder, with the highest

efficiency observed at 1700rpm and 2000rpm. The performance of the machine was also



61

LITERATURE CITED

Abhishek K N et al 2018 “Fz_lbrication of Agricultural Waste Shredder Machine”
International Journal of Scientific & Engineering Research Volume 9, Issue 7, July-

20]8 ISSN  2229-5518 https://www.ijser.org/researchpaper/Fabricationof-
Agricultural-Waste-Shredder-Machine pdf

A E Oladejo et al 2020 IOP Conf. Ser.: Earth Environ. Sci. 445 012001

Agricultural Shredder Machine Market Share, Growth, Forecast 2031. (n.d.). Allied Market

Research.  https://www.alliedmarketresearch.com/agriculturalshredder-machine-
market-A12185

Ajinkya S. Hande et al. “Methodology for Design & Fabrication of Portable Organic Waste
Chopping Machine to Obtain Compost -A Review” IJIRST — International Journal
for Innovative Research in Science & Technology| Volume 1 | Issue 7 | December
2014 ISSN (online): 2349-6010

Balot, M. U. (2019). Design, Fabrication, and Performance Evaluation of a Bed Forming
Attachment to Mim Tiller, Undergraduate Thesis. CLSU, Mufioz, Nueva Ecija.

Bradley. (2022, August 12). Single-Phase vs. Three-Phase Motors: A Selection Guide.
Gainesville Industrial Electric Co.
https://www.gainesvilleindustrial.com/blog/single-three-phase-motors-
guide/#:~:text=Due%20t0%20their%20high%20power,machines%2C%20pumps
%2C%20and%20more.

Ehlers, S. G. (2013). Design and use of an adjustable clearance flailing knife biomass
shredder to mechanically increase particle surface area.
https:ffmw.proquest.conﬂopenvicw/%c@c?acbdl427a1lcb006880430574f1?
pq-origsite=gscholar&cbi=18750

Fearnside, P.M., 2001. Soybean cultivation as a threat to the environment in Brazil.
Fnvironmental Conservation, 28(1), pp.23-38.

FOOD & BIOTECH ENGINEERS (INDIA) PVT. LTD. (2022, July 28). Screw Cogveyor
- Food and Biotech. Food and Biotech.

https://www .foodandbiotcch.com/product/screw-conveyor!

le S. (2022) THE COMPOSTING HANDBOOK ‘
came E.’]zlttp(s:// wv?\rw sciencedirect.com/book/97 30323856027/the-composting-handbook

Garrett. R.D. and Rausch, L.L., 2016. Green for gold: social and ecological trade-offs



62

influencing the su stainability of the Brazili :
. ian
Studies, 43(2), pp.461-493 soy industry. The Journal of Peasant

Harrison, Peter. -(2017). The participatory design of a human-powered shredder for urban
farmers in Soweto. 10.1 3140/RG.2.2.27952.56325.

M. Kumar S, (2015). Design and Development of Agricultural Waste Shredder Machine.
IJISET - International Journal of Innovative Science, Engineering & Technology,

Vol. 2 Issue 10, October 2015.
https:/fijiset.com/vol2/v2s10/ITISET_V2_110_23 pdf

Jia, F., Peng, S., Green, J. et al. (2 more authors) (2020) Soybean supply chain management

and sustainability: A systematic literature review. Journal of Cleaner Production,
255, 120254, ISSN 0959-6526

Jiao, J., Li, Z-G., Gai, Q-Y., Li, X-J., Wei, F-Y., Fu, Y-J. and Ma, W. (2014).

LEESON 171378.60 C213T11FB1D General Purpose Motor 3HP 3 Phase 230/460 Volt |

eBay. (n.d.). ¢Bay.
https://www.ebay.ph/itm/373821500255%hash=item37097f6b3f:g:sKoAAOSwG4
thm8jB

MACHINE International Research Journal of Engineering and Technology (IRJET) e
Volume: 07 Issue: 06 | June 2020 e-ISSN: 2395-0056 p-ISSN: 2395-0072

Maio, Z., Grift, T. E., and Ting K. C. (May 19, 2014) Size Reduction and Densification of
Lignocellulosic Biomass Feedstock for Biopower, Bioproducts, and Liquid Biofuel
Production,  pp.1-2.  http://abe-research.illinois.edu/pubs/T_GriftE-EAFE2-
120051298 .pdf?fbelid=IwAR260kL.gS8E6_-
UoOPJ_Yay7768U2Reg0gfXh0DX083Q9vdjtpOwoxzXpek

Microwave-assisted aqueous enzymatic extraction of oil from pumpkin seeds and
evaluation of its physicochemical properties, fatty acid compositions and
antioxidant activities. Food Chemistry, 147, 17-24. https://doi.org/10.1016/ j.
foodchem.2013.09.079

Oliveira, G.D.L. and Schneider, M., 2016. The politics of flexing soybeans: Ch.:ma, Brazﬂ
and global agro-industrial restructuring. The Journal of Peasant Studies, 43(1),

pp.167-194.

Patil B. (2018).Foliar Fertilization of Nutrients. hitps://www.researchgate.net/
publication/323879672_F OLIAR_FERTILIZATION_O F NUTRIENTS

PHILIPPINE NATIONAL STANDARD, PNS/PAES 244:2010, ICS
65.060.01, Agricultural machinery - Biomass Shredder



63

- Specifications.

content/uploads/2019/07 fpms https://amtec.ceat.uplb.edu. ph/wp-

"Paes-2442010.pdf

PHILIPPINE NATIONAL STANDARD .
Agricultural  machinery '+ NSPAES. 2452010, 1CS 65.060.01,

- Biomass  Shredd
Testhttps://amtec.ceat.uplb.eq cdder  -Methods  of
2452010.pdf pib.e U-PWWP-content/uploadsQO19I07/pns-paes_

S. Nithyananth et al, (2014), 1JISET - Internati
. . ’ onal Journal of Innovati i
Engineering & Technology, Vol. 2 Tssye 10, October 2015. ovative Seience,

SeedChange. (2022a, October28). 6 things you didn’t know about squash. SeedChange.
hitps://wescedehange.org/6-things-you-didnt-know-aboutsquashy#:
~:text=Squash%20originated%20as%20a%2 Owild :

g %2 0
1%20many%20cultures. of%20food%20fo

Shredding Machinc‘fs: Types, Applications, Advantages, and Standards. (n.d.).
https://Www.lqsdirectmy.conﬂartic[es/shredder/shredding—machine.html

Sild, S. (2022, November 9). Belt drives & types of belts. Factory.
https://fractory.com/belt-drives/

SRL, C. (2022, May 26). SH100 - Industrial shredders - WRS Italia. Industrial Shredders
- WRS Italia. https://www.wrsitalia.com/en/shredders/sh100/

The Welding Institute, (2023) What is Fabrication? (Definition, Advantages,
Disadvantages and Examples). (n.d.). https://www.twi-global.com/technical
knowledge/faqs/what-is-fabrication.

Transmission, T. (n.d.). What is a Speed Reducer? How does a Speed Reducer work?
https://www.torquetrans.com/blog/how-a-speed-reducer-works

W. Edwards, P. Duffy “Farm Management” (2014) Reference Module in Food Science
Encyclopedia of Agriculture and Food Systems 2014, Pages 100-112
bttps://doi.org/l[).l@16/]3978—0-444-52512-3.0011l-X

Walker, N.F., Patel, S.A. and Kalif, K.A., 2013. From Amazon pasture fo the high street:
deforestation and the Brazilian cattle product supply chain. Tropical Conservation

Science, 6(3), pp.446-467.
Wang, V. (2023, October 16). single screw extruder working principle. Jinxin Extrusion -
China Extruder Manufacturer. https://www.jfextruder.com/smgle-screw~ex1mder—

working-principle/



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

