
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 06 Issue: 03 | Mar 2019                   www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 29 
 

CFD SIMULATION COLD FLOW INSIDE BOILER: THE EFFECT OF BOILER 

HEIGHT ON TEMPERATURE DISTRIBUTION  

Fajri Vidian1, Permadi Waskito1  

1Department of Mechanical Engineering, Faculty of Engineering, Universities  Sriwijaya, Jalan Raya Palembang-
Prabumulih km 32, Indralaya, Ogan Ilir, Sumatera Selatan, 30662, Indonesia 

----------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - Temperature distribution in boiler has an 
important role in an operation. The temperature distribution 
in the superheater zone or the top of the boiler must be 
controlled to prevent over heat.  In this study a cold flow 
simulation was carried out using air to investigate the effect of 
temperature changes in the boiler. Simulation was done by 
varying the height of the boilers each of 7 m, 8 m, 9 m at the 
temperature of air inlet of 900 0C. The simulation results show 
a decrease on temperature distribution in the boiler due to the 
increase on the height of boiler. The final outlet temperature 
of the boiler for each of height were 370.3 0C, 345.3 0C, 336.3 
0C. 
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1. INTRODUCTION  

Boiler is one of the most important parts of a steam power 
plant. The temperature distribution in the boiler is very 
important in producing good performance of the boiler. The 
temperature distribution at the superheater zone should not 
be too high because it can damage the tubes in the 
superheater (1). Cold flow simulation is a simulation method 
that does not involve a chemical reaction. This condition 
could facilitate to predict the initial influence of a variable on 
boiler performance parameters. Several studies have been 
conducted using cold flow simulation.  Vs naveen et al. [2] 
have simulated the flue gas flow in the duct of the heat waste 
recovery plant, simulations were carried out to analyze and 
improve flow distribution for increasing boiler efficiency.  
Rohith et al. [3] have conducted a cold flow simulation on 
internal combustion engine to see the effect of moving the 
crank shaft on the velocity distribution in the cylinder. Fajri 
et al. (4) have  conducted a cold flow simulation on an 
external recirculation updraft gasifier, simulation was 
carried out to obtain the effect of ejector geometry and 
nozzle exit position on recirculation flow. Ferreira et al. [5] 
have simulated on isothermal  gas flow in a kraft recovery 
boiler to investigate effect of air inlet port position on 
optimal operation of boiler. Florin et al. (6) have simulated 
air-methane mixed flow in the swirl burner to obtain 
optimum condition of combustion on the front of burner.  S 
Bharat et al. [7] have conducted a simulation on the swirl 
combustor gas turbine, simulation was conducted to observe 
the effect of vane angle on swirl flow. Artit et al. (8) have 
done an isothermal simulation on combustor vortex to 
investigate swirl flow indication using the turbulence model 
of the standard k-𝛆, RNG k-𝛆, SST k-𝛆  and RSM k-𝛆.  In this 

study was simulated cold flow inside boiler to investigate the 
effect of boiler height on temperature distribution. 

2.  METHODOLOGY 

Simulations were carried out on the 3D of industrial boilers 
by varying the height of X as shown in Figure 1. The height of 
X was varied each of 7 m, 8 m, 9 m respectively.  The air inlet 
speed was used at 80 m/s with a temperature of 900 0C [9]. 
The amount of the  duct of air inlet and outlet were 6 and 1 
respectively. The 3D calculation domain is shown in Figure 2. 
The mesh generation as shows in Figure 3, was used to 
calculate the fluid flow and energy equation in domain of 
calculation. Numerical calculations were performed using 
finite element method that executed using Autodesk CFD 
Simulation. 

 

Figure 1. The position  of height variation (X) 

 

Figure 2. The 3D of Calculation Domain 
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Figure 3. The Meshing of Calculation Domain 

3. RESULTS AND DISCUSION  

Figure 4 shows the effect of boiler height on the temperature 
distribution in the boiler. The increase of boiler height 
tended to decrease the temperature distribution in the boiler 
that was identified by decreasing the yellow contour, 
especially at the top of the boiler.  The temperature 
distribution contour at the top of the boiler in the x-z 
direction is shown in Figure 5. The temperature distribution 
along the center of the top of boiler is shown in Figure 6. The 
final temperature at outlet of  boiler at height of 7 m, 8 m, 9 
m were 370.3 0C, 345.3 0C, 336.3 0C,  respectively. 

 

Figure 4.  Temperature Distribution inside Boiler : (a) 7 m; 
(b) 8 m; (c) .9 m. 

 

Figure 5.  Temperature Distribution at The Top of Boiler 
(Superheater Zone):  (a) 7 m; (b) 8 m;  (c) 9 m. 

 

Figure 6.  Temperature Distribution  along of Top of Boiler  
.. 

The temperature distribution along the boiler from inlet to 
outlet for each of  height of  7 m, 8 m, 9 m are shown in 
Figure 7-9. The decrease of temperature in the boiler was 
represented at  point of height of  4 m. Boiler height of 7 m, 8 
m, 9 m  had temperature at point of 4 m were 610 °C, 601 °C, 
585 °C respectively. 
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Figure 7. Temperature Distribution  along of Total Length 
of Boiler at  x = 7 m. 

 

Figure 8. Temperature Distribution  along of Total Length 
of Boiler at x = 8 m 

 

Figure 9. Temperature Distribution  along of Total Length 
of Boiler at x = 9 m 

The simulation results showed an increasing of boiler height 
of 7 m, 8 m, 9 m respectively decreased on air temperature 
distribution inside the boiler. The temperature distribution 
in the top boiler (superheater zone) decreased with an 
increasing of boiler height. The temperature of air at outlet 
boiler for each of height were 370.3 0C, 345.3 0C, 336.3 0C. 
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