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Design and Development of a Napier Grass Reaper
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Abstract

Pennisetum purpureum (Napier grass) is a new breeding plant which is interesting for animal feed and
biomass fuel. Its physical structure is similar to sugar cane. Nowadays, small farmers use labor for harvesting
Napier grass which has a low working capacity. Also, this caused the fatigue in working. Thus a Napier grass
reaper was designed and developed by applying with the walking tractor. The 6.25 kW diesel engine was used to
transmit power for driving the wheel traction, lawnmower blade and placing reap. The circular saw blade with
diameter of 45 cm was used for cutting. The height of stubble after cutting of approximately 5-7 centimeter was
fixed. The result of operations in the field found that the average of working capacity, working efficiency and fuel
consumption were 0.78 rai/hour, 79.92% and 2.39 liters/rai, respectively.
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Table 1  Field condition of napier grass

yield distance(cm) radius of napier bush at (cm)
clump/rai stalkrai  clump row 5 10 15 100 200
Age of 30 days
Max. - 73,826.6 95.5 85.0 32.0 39.0 41.0 72.0 105.0
Min. - 24,6089 411 65.0 11.0 13.0 14.0 15.0 30.0
Average 2,734.3 54959.8 721 74.4 18.5 23.5 27.0 42.5 66.8
Age of 60 days
Max. - 73,8266 95.5 85.0 33.0 40.0 44.0 76.0 109.0
Min. - 41,0148 411 65.0 11.0 13.0 15.0 17.0 32.0
Average 2,734.3 58,3777 722 74.4 19.7 25.0 28.6 46.0 70.3
Age of 90 days
Max. - 84,763.9 95.5 85.0 34.0 41.0 46.0 80.0 114.0
Min. - 49.217.7 411 65.0 11.0 14.0 16.0 21.0 35.0
Average 2,734.3 63,846.4 72.1 74.4 22 27 30.7 50.8 75.5
Conveyor

Enaine

Saw blade

Figure 1 A napier grass reaper
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Table 2 Test results and performance of the napier grass reaper (napier grass age 30 days)

Results Test 1 Test 2 Test 3 average
Theoretical field capacity (rai/h) 1.05 0.97 0.87 0.96
Effective field capacity (rai/h) 0.83 0.77 0.71 0.78
Material capacity (kg/h) 1925.61 1965.85 1983.61 1958.36
Filed efficiency (%) 78.62 79.57 81.57 79.92
Fuel consumption (L/rai) 2.26 2.29 2.62 2.39
Not to cut stalk (%) 0.00 0.00 0.00 0.00
Cut but stump bruised (%) 26.19 22.35 20.83 23.12
Cut to underground surface (%) 6.25 9.38 18.75 11.46
Cut stalk over 10 cm (%) 12.50 15.62 9.38 12.50
Not to conveyed stalk completely (%) 75.41 73.72 68.67 72.60




' '
o o

400 n19eanuil 91 45 K177 3/1 (MiAw) Fuenen-Fu91AN 2557 9. NEANARTINEAT

anmsmagauanssausasesiangiudefuunaemeduuunluwamagey wodn wagneinlaann 8.75
wefidud Faudasduunn 23.12 wefidud Seeradwarenissenlmizemaudeflunedol mmavﬁ'mmmn
anuesludadafinnnuEseumn  mszeseseudFusndaiueieseuiiseudnaniuazinunis s
vlsiTlAnaSsauan faugadli Figure 2

Figure 2 The napier stalk after cutting by a napier grass reaper
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a) grass crossed tracking b) grass jammed at the conveyor

Figure 3 The conveying problems of a napier grass reaper
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