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Abstract

This study explores the Residues-to-Product-Ratios (RPR) values of coconut which specific of each materials and
area. The results are used to provide a reference for the estimation of potential biomass as energy production in the
Western Region of Thailand. The findings show that RPR values of Outer Coat, Middle Fibrous Coat, Shell, Upper
Core Leave Stalk, Bottom Core Leave Stalk, Frond and Empty Fruit Bunch are 0.28, 0.12, 0.20, 0.09, 0.14, 0.04 and
0.03 respectively. Then, the potential of biomass in Western Region of Thailand was estimated as 52.43 ktoe, based

on production yield in 2015.
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Figure 1 (A) Method for Sampling on Site Survey (B) Number of Coconut Tree per Rai
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Table 1 Equations for analysis

J Sci Technol MSU

Equations®’

Remark

BMA = SAF *BMG

BMG =PY*RPR

RPR = (W *N)/(W_ *N
SAF = (100 - %UTZ )/ 100
ENP = (BMA *1,000* HV ) / (42,120,000)

)

FRU

BMAi = Biomass Available (tons/ year)

BMG = Biomass Generation (tons/ year)

RPRi= Residue to Product Ratios (no unit)

SAF = Surplus Availability Factor (no unit)

ENP|= Energy Potential (ktoe/year) ; (1 ktoe = 42,120,000 MJ *)
Wi = Weight of Biomass (kg.)

Ni = Number of Biomass ( no./ Rai /year)

PY = Production yield of coconut (tons/ year)

%UTZI = Percentage of Biomass Utilization

HVI = Heat Value (MJ/kg)

i = Category of Biomass (FRU, OTC, MFC, SHE, SLE. LS, ULS,
BLS, FRO Llas EB)

Table 2 All results of study

Biomass Categories
Result Fruit (n=200) Leave Stalk (n=267) Bunch (n=228)
oTC MFC SHE SLE FRU ULS BLS FRO LS EB
"w 0.62 0.27 0.43 0.87 219 0.95 1.48 0.43 2.86 0.34
N 2,745 | 2,745 | 2,745 | 2,745 | 2,745 553 553 553 553 460
%UTZ '99.19 0 '91.30 100 100 5.75 4.80 11.13 - 3.95
SAF 0.008 1 0.087 0 0 0.943 | 0.952 | 0.889 - 0.961
RPR 0.28 0.12 0.20 - - 0.09 0.14 0.04 0.26 0.03
" as received basis
Table 3 Energy potential from coconut residues in western region of Thailand
Biomass PY? RPR SAF PBG BMA HV ENP
oTC 324,788 0.28 0.81 90,941 737 16.23 0.28
MFC 324,788 0.12 1.00 38,975 38,975 16.23 15.02
SHE 324,788 0.2 0.087 64,958 5,651 17.93 241
uLs 324,788 0.09 0.943 29,231 27,550 16.00 10.47
BLS 324,788 0.14 0.952 45,470 43,288 16.00 16.44
FRO 324,788 0.04 0.889 12,992 11,546 16.00 4.39
EB 324,788 0.03 0.961 9,744 9,359 15.4 3.42
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Table 4 The comparisons of RPR values

Fruit Coat Leave Stalk
Result Empty Bunch
oTC MFC SHE uLs BLS FRO LS
RPR from 2™ data 0.33° 0.33° 0.25° n.a. n.a. n.a. 0.23° 0.29°
RPR from study 0.28 0.12 0.20 0.09 0.14 0.04 0.26 0.03
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(A) Composition of leave stalk (B) Upper leaf stalk with leaf (C) Upper core leaf stalk for sell (D) Frond,

core for sells (E) Empty fruit bunch (F) Outer coat (G) Middle fibrous coat and shell
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