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Evaluation of Agricultural Biomass Resources for Renewable Energy
- Biomass from Orchards and Non-paddy Fields -
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Abstract

Biomass is considered to be a major potential fuel and renewable resource for the future. In fact, there
is high potential to produce significant amount of energy from biomass around the world. In spite of the
potential, there are a few efforts in biomass utilization in this nation. In this study, elemental biomass data
was obtained with respect to the amount and calorific values of agricultural residues. Rice straw and husks
were not included in the evaluation due to their demand from alternative uses such as livestock feedings,
bedding materials, and so forth. Dry basis high calorific values are about 4,500 kcal/kg for all the agricultural
residues investigated, similar to literature data. Energy densities or unit area energy value, from pepper and
sesame were significant and comparable to those of woody biomass. These elemental data for biomass
resources will provide the background of planning and development of biomass energy program, which is
getting more feasible along with advances in energy conversion technologies such as micro gas turbines.
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Table 1 Summary on sampling, unit production and on-site moisture contents of biomass

, No. of Year of ’ Samphng Unit production Moisture
Blomass samples growth Laslion Tt (kg/m”) content (%)
(month) &
Ansung,
Pear 17 1-20 Chungju, =2 0.213~1.344 545
Pyongtaeck
Grape 13 1-20 Ansung, Suwon 1-2 0.337~5.104 373
Apple 4 515 Chungju 1-3 0.051~0.591 481
Peach 5 310 | Chunew, 1-2 0.085~0.957 114
Suwon
Ansung,
Pepper 10 I Chungju, 1-2 0.215~0.454 155
Pyongtaeck
Ansung,
Sesame 6 1 Chungju, 1-2 0.088~1.040 16.7
Pyongtaeck
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Table 2 High heating values of biomass samples

Dry basis high Wet basis high

Biomass heating value heating value
(kcal/kg) (kcal/kg)
Pear 4,532 2,702(35.1)
Grape 4,486 3,176(22.9)
Apple 4,599 2,933(32.8)
Peach 4,601 3,599(24.1)
Pepper 4,469 4,089(11.3)
Sesame 4,384 3,957(12.4)

() : moisture contents in % after 2 week indoor
drying
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Table 3 Results of elemental analysis for biomass

samples
Biomass | Nitrogen(%) | Carbon(%) |Hydrogen(%)
Pear 0.70 46.54 5.95
Grape 0.65 48,66 6.10
Apple 0.66 46.42 6.00
Peach 0.93 4762 6.02
Pepper 1.16 4229 5.65
Sesame 0.65 4465 6.02

* Sulfur is below the detection limit
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g A5E T3l7] AAME 271302 st
Z7e] gt 2A} o] Fojx{of & Aojr},

A, A7E, 23 AFE 7|IELE AAdE
qUAEE AfstEcr Autst ZAn, zZz
12,113, 67,707, 598,310 TOE(Y{-3MHE) & 1}
Bttt oluA] Agda oy 7HAF 5& nEE
o REZO Aiglo] dAgz AFS] 7F5EAA
o g FAREo] MFF o dAEE @xd o
£A8S st A% 28 AAYstn T84
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Table 4 Biomass energy production for different biomass

Unit energy

Biomiass siaductiar Ansung Kyonggi National
(keal/m%) Area(ha)** TOE Area(ha)** TOE Area(ha)** TOE
Pear 34378 1,271.7 43718 4,345 14,937 25,535 87,783
Grape 81182 830.0 6,738.7 3485 28,192 26,803 217,591
Apple 1,459.5 52.8 {1 381 556 26,328 38,426
Peach 1,748.6 519 90.8 1,038 1,815 14,412 25,201
Pepper 14018 3534 4954 6,073 8,513 76,395 107,091
Sesame 1,683.6 2014 339.1 8,134 13,694 72,595 122,218
Total 17,8495 2,761.2 12,1129 23,456 67,707 242,068

* Dry basis high heating value

TOE : tons of oil equivalent (107 keal)

** from Annual statistical reports at http://www.anseong.gokr, http://www.gyeonggigokr, http://www.maf gokr
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