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Estimation of Gross Calorific Value of Wood Pellet
Using Multiple Regression Analysis
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Abstract Dulong, Steuer and Scheurer-Kestner equations have been widely used to predict the gross calorific value of a
solid fuel. However, these equations require the additional analysis for the contents of sulfur and oxygen. The objective of this
study is to develop the model predicting the gross calorific value from the contents of carbon, hydrogen, nitrogen and ash
within a wood pellet sample. Wood pellet samples obtained from five countries (Korea, Vietnam, Malaysia, Indonesia, and Russia)
were analyzed for the contents of carbon, hydrogen, nitrogen and ash in 2023. A regression model predicting the gross calorific
value was then developed. The regression model was evaluated using wood pellet samples obtained from six countries (Korea,
Vietnam, Malaysia, Indonesia, Russia, and Thailand) in 2024. It was found that the regression model appropriately predicts the
gross calorific value of wood pellet samples, as 57 out of 60 wood samples analyzed in 2024 fell within the 95% prediction
interval of the model. It was also found that all Korean wood pellet samples analyzed in 2024 fell within the 95% prediction
interval of the regression model.
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Fig. 1. Gross calorific values and linear regression analysis for the total wood pellet samples.
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Table 1. Summary of linear regression analysis results.

Country Component R? Fomula
Ash 0.6508 y=-0.311x+20.522
Total Carbon 05379  y=0.308x+4.726
Hydrogen 0.2331 y=1.206x+12.612
Nitrogen 0.2658  y=-1.578x+20.492
Ash 0.5935  y=-0.264x+20.539
. Carbon 0.4008 y=0.211x+9.6
Malaysia
Hydrogen 0.0467  y=0.452x+17.373
Nitrogen 03934  y=-1.395x+20.553
Ash 0.7604  y=-0.302x+20.57
Carbon 0.54 y=0.258x+7.151
Korea
Hydrogen 0.1184  y=0.799x+14.973
Nitrogen 03965  y=-2.5x+20.585
Ash 0.6149  y=-0.366x+20.411
) Carbon 0.5083  y=0.352x+2.395
Vietnam
Hydrogen 03719  y=1.791x+8.825
Nitrogen 0.3444  y=-1.033x+20.139
Ash 07042  y=-0.323x+20.583
. Carbon 05150 y=0.276x+6.224
Indonesia
Hydrogen 03319  y=14x+11.445
Nitrogen 0.0667 y=-0.809x +20.247
Ash 0.2224  y=-0.305x+20.53
Russia Carbon 0.3371 y=0.153x+12.665
Hydrogen 0.0001 y=0.02x+20.219
Nitrogen 0.0036  y=-0.2419x+20.3913
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Fig. 2. Gross calorific values and linear regression analysis for the wood pellet samples made in Malaysia.
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Fig. 3. Gross calorific values and linear regression analysis for the wood pellet samples made in Korea.
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Fig. 4. Gross calorific values and linear regression analysis for the wood pellet samples made in Vietnam.
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Fig. 5. Gross calorific values and linear regression analysis for the wood pellet samples made in Indonesia.
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Fig. 6. Gross calorific values and linear regression analysis for the wood pellet samples made in Russia.

gt Azto|t}. HAJo} A= oAl A
2 BE NS o2 A3 e SIeh 2lAof Al
o AE B8, vha, 4, AA4o] g5 B EF
degate] ATEA7E o W2 A0 2 eyt 3
9] R* #to] 022240111, ©49] R? gho] o] FolA
7P =9Fot 0.33710]tk 18] a1 At A BE
Z gy} oFo] ATIANA] 22| ATTAIA
gelo] 5|7 ok =2 w2 R? 12 YRSl
o|9} o] EAjdsIo] Ax=7PER FRote] 3
Bhay, Sy, AAshgat & Hdek 7o) Aua

1=
£ BN A0 Alx=rPE R A2 O F%S UE
Bl

3.2 CHESI7IEYE 0|88 LA oIS

AAAE, SALAY, SAAANE L Estol
&9 A0 GFaARE 49 QAL E 29} 2
o % AR BAWI Azl tte] & WAL of
2ot A2 thet Zo] BET 4 9ck

GCV =-0.209A +0.155C-0.266N + 12.716

o714, GCV = & F TIHF(M]/kg)

Table 2. Multiple regression model for the prediction of
the gross calorific value for total wood pellet samples.

Model Estimate Std. error tvalue Pr(>t))
Intercept 12716 0.791 16.066 <2e-16
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Table 3. Multiple regression model for the prediction of gross
calorific value of the wood pellet samples made in Korea.

Model Estimate Std. error tvalue Pr(>t))
Intercept 14.679 1.214 12.089 <2e-16
Ash -0.233 0.024 -9.883 5.79%-14
Carbon 0.116 0.024 4.855 9.74e-06
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