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Figure 1- Pellet Burner
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Table 1- Technical specifications of pellet burner

Specification Value

. Max: 34 kW

Thermal Capacity Min: 5 kKW

: Max: 7 Kg/h

=Pellet Consumption Min: 1 Kg/h

Power Supply 230 V /50 Hz
Average Consumption 60 W
Start-up Power 170 W
Noise Level 35dB
Weight 14 Kg
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Figure 2- Pellet Boiler
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Table 2- Technical specifications of Pellet Boiler

Model CSB-3 CSB-4 CSB -5 CSB -6
NO. of Section (Pc's) 3 4 5 6
Coal heating output (kW) 16 26.5 36.4 48
Coal heating output (kcal/h) 13,800 22,800 31,300 41,300
Coal heating output (Btu/h) 55,000 90,000 124,000 164,000
Hardwood heating output (kW) 13 21.2 29.1 38.4
Hardwood heating output (kcal/h) 11,200 18,200 25,000 33,000
Hardwood heating output (Btu/h) 44,000 70,000 97,000 124,000
Pellet heating output (KW) 12.6 20.5 28.4 38
Pellet heating output (kcal/h) 10,800 17,600 24,300 32,500
Pellet heating output (Btu/h) 43,000 70,000 97,000 124,000
Operating temperature (Max °C) 90 90 90 90
Operating pressure (Max bar) 4 4 4 4
Chimney bore (mm) 150 150 150 150
In-Out connections (inch) 2 2 2 2
Water content (Liter) 12.15 15.75 19.35 22.95
Weight (kg) 148 184 220 256
Length (mm) 306 408 510 612
Height (mm) 923 923 923 923
Width (mm) 450 450 450 450
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Figure 4- Digital Flow Meter
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Figure 5- Thermometer with digital display
Jiezos Kiolei Lol yen (6l aloo guiwlos -0 JSb

(F JSo) 4wl S KIMO 8 1 csle jlid g uSo3lasl olfiws

\Ye.



VP ke gl ojled cpaaze Jlo (@liol g o g (cdagh - ede 80

Figure 6- Pressure Measuring Device
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Figure 7- Pellet Fuel
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Figure 8- Burner & Boiler Installation
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Figure 9- Burner & Boiler startup
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Figure 10- Cast Iron Retarder
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Flgu 11- Digital Thermometer and Hygrometer
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Changes in thermal efficiency based on the number of retarders
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Figure 12- Changes in thermal efficiency based on the number of retarders
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Changes in exhaust gas temperature based on the number of retarders
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Figure 13- Changes in exhaust gas temperature based on the number of retarders
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Changes in O and CO: concentrations in flue gases based on the number of
retarders
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Figure 14- Changes in O: and CO: concentrations in flue gases based on the number of retarders
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Changes in CO concentration in flue gases based on the number of retarders

400

350

300

250

Amount of CO, (PPM)

1 Retarder

2 Retarder

Number of Retarders

380
220
200 0 170
150
100
50
0

Without retarder
(normal mode)

3 Retarder

Figure 15- Changes in CO concentration in flue gases based on the number of retarders
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Table 3- Pressure Drop Table Based on Number of Retarders (in millibar)

Mode Inlet Pressure (mbar) Outlet Pressure (mbar) Pressure Drop (AP)
Without Retarder 12 10 2
With 1 Retarder 12 8 4
With 2 Retarders 12 5 7
With 3 Retarders 12 3 9
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With the increasing demand for heating systems as alternatives to fossil fuels, pellet-fired boilers have
gained attention due to their high efficiency and environmental compatibility. In this study, the effects of
using a retarder as a resistance element in the exhaust gas passage on the thermal efficiency and
combustion quality of an industrial pellet-fired hot water boiler are experimentally investigated.

The experiments were conducted under three different conditions involving the installation of 1, 2, and
3 retarders, and variables such as flue gas temperature, thermal efficiency, carbon monoxide and carbon
dioxide concentrations, and pressure drop in the system were measured. The results showed that using
three retarders reduced the exhaust gas temperature from 250°C to 190°C and increased thermal efficiency
from 70% to 73%. Furthermore, carbon monoxide concentration was reduced by up to 55%. The
innovation of this research lies in presenting a simple and industrial method to improve efficiency using
mechanical equipment that can be implemented in thermal industries. Statistical analysis of the results
and evaluation of performance stability were also carried out to enhance the generalizability of the
findings.

Keywords: pellet burner and thermal boiler, increased thermal efficiency, retarder
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