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The main objective of this study was to improve the wood pellet boiler and overcome inefficient
air supply to the grate in the combustion chamber. Nozzle-type burner pins were attached to the
grate to increase the contact area between the solid fuel (pellets) in the grate and the supplied air.
In order to verify the increase in thermal efficiency due to the nozzle-type burner pins, comparative
experiments were conducted using the same two wood pellet boilers. Two hours of experiments
were conducted under the same external conditions (amount of oxidizer, load, ambient temperature,
and pellet consumption). The results showed that the combustion characteristics of the flue gas
from the boiler with burner pins were improved compared to those of the conventional boiler: the
carbon dioxide content was increased, and the thermal efficiency was increased by 2.51%. The
contact area between the wood pellets in the grate and the air supply was increased by the
nozzle-type burner pins; hence, this boiler showed an improved combustion performance
compared to that of the conventional burner system.
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Fig. 1. Schematic of the wood pellet boiler.
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Fig. 2. Schematic of the wood pellet boiler (Euh et al., 2017).
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Table 1. Component analysis data of a first-grade pellet (Euh et al., 2017)

Technical analysis (Wt.%) Elemental analysis (wt.%)
Water 9.73 Carbon (C) 46.90
Volatile 72.30 Eytfrogen (I(\IP)I) 8'?3
itrogen :
Ash 0-56 Oxygen (0) 45.90

Fixed carbon 17.50 Sulfur (S) 0.50
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Fig. 5. Geometry of the nozzle-type burner pin.
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Table 2. Thermal efficiency of two wood pellet boilers under the same condition (no nozzle-type burner pins)

. A-boiler B-boiler .
Experiment . . Difference t-test
(non-existence) (non-existence)
Ist 71.59 69.97 1.62
. 2nd 69.07 73.29 422 -
Thermal efficiency 3rd 6750 6767 013 toos(2) = 4-3027

I . . :

average 69.49 70.31 0.82

olof, & tho] ZAHE I H U 2|(A-boiler, B- boﬂer) Z= A-boiler= =23 Wy do] Ax|H Z7A7} B-boiler= =&

=2 X
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Table 3. Thermal efficiency test of two wood pellet boilers with nozzle-type burner pins

A-boiler B-boiler

Experiment . . Difference t-test
(existence) (non-existence)
Ist 72.48 70.35 2.13
. 2nd 73.35 70.15 3.21
Thermal efficiency toos5(2) = 4 3027"
3rd 72.37 70.17 2.20
average 72.74 70.22 2.51

Table 4. Exhausted gas characteristics of the wood pellet boiler (A-boiler) with nozzle-type burner pins

A-boiler A-boiler

. . Difference t-test
(existence) (non-existence)
?c’)‘zy%jol)l 17.74569 18.76044 1.014756 toos(a) = 430277
. Carbon monoxide NS
Thermal efficiency (CO, %) 0.021441 0.053534 0.032094 tos(2) = 43027
s /0
Car(bcogzdi)’;‘de 3.146423 2.07863 1.06779 to05(2) = 43027
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