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Abstract

Some sections of the exhaust system to determine the shape of the duct is to suffer the difficulties by
space constraints to install new equipment of the environment post-treatment for existing operation of the power
plants. In this paper the large duct in flue gas desulfurization equipments of the 500MW coal-fired power
plant on the current operation is numerically analyzed from induced draft fan exit to booster up fan inlet section
which is in the narrow space of the exhaust system with four times bending and is connected to emergency
duct to bypass the exhaust gas on the emergency operation. The procedure and method using computational
fluid dynamics are proposed to maintain the stability of the guide vane with the uniform flow and a minimum

pressure loss of exhaust gas in the case of normal and emergency operation between the direction of the flow
of exhaust gas duct at different.

Key Words : Guide vane, Computational fluid dynamics, Power plant, Flue gas desulfurization, Emergency duct
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(a) top view

(b) isometric view

Fig. 2. The duct shape for FGD emergency from 1D.Fan exit to B.U.Fan inlet.
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Fig. 3. Guide vane for duct section from I.D.Fan exit to
B.U. Fan inlet.
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Table 4. Physical properties and boundary conditions(BC) in emergency duct

. Physical Property Inlet BC QOutlet BC
oomtion ’ ! o Ve - P
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Fig. 4. Stream lines of I.D.Fan outlet to B.U.Fan inlet duct.
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Fig. 6. Shape of emergency duct.
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Table 5. Characteristics of flow dynamics in the case of the guide vane shape in () and @ sections

Section Unit Casel Case2 Case3 Case4 Case5 Case6
[AQ)-B(0-C(0)] [A(00)-BR300)-C(1200))  [AD)-BRS00)-C(1200))  [AQ)}-BRS00)}-C(H00)] [A0)-BR00}-CE00)]  [AQD-BRSOBRC(0)]

Viea m/s  18.09 16.42 16.42 16.30 16.57 16.95

S o4 mis  7.67 3.35 3.43 3.42 3.78 5.38
RMS, a0 m/s  17.65 15.71 15.94 15.34 15.75 16.80
Vg m/s  28.60 28.60 28.60 28.59 28.59 28.59

S4 og ms 292 2.88 2.87 2.87 2.88 291
RMS, . o m/s 1094 10.90 10.89 10.75 10.77 10.81
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Table 6. Pressure drop in the case of the guide vane shape in @ and @ sections

Section Casel Case2 Case3 Cased Case5 Case6
JAQ)-BO)-CO)]  [A(300)-B(R500)-C(1200)] [A(300)-B(RS00)-C(1200)]  [A()}B(R300)-C600)]  [A(0)-BRS00)-C(300)]  [A(0)-B(RS00)-C(0)]
1 201.7 92.4 108.1 105.8 107.3 123.2
2 39.9 338 32.7 34.1 35.0 344
3 38.0 38.5 38.4 38.2 37.3 36.6
4 88.4 88.5 88.4 88.5 88.6 87.7
total 368.0 253.2 267.6 266.6 268.3 281.9
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