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Characteristics of Flow Uniformity at the Section before
Tube Bank with the Change of Expansion Inlet Duct Shape
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Abstract - The present study has been carried out to analyze the flow characteristics in the inlet expasion
duct of a heat recovery steam generator by using numerical flow analysis. The inlet of HRSG corresponds the
outlet of gas turbine exit and the flow after gas turbine has strong swirl flow and turbulence. The inlet flow
condition of HRSG should be included the exit flow characteristics of gas turbine. The present numerical
analysis adopted the flow analysis result of gas turbine exit flow as a inlet flow condition of HRSG analysis.
Because the flow characteristics in the inlet duct of the tube bank is strongly related to the performance of a
HRSG, it is most important for the optimal design of HGSG to understanding the flow phenomena in the inlet
duct of HRSG. From the present study, the position of breakpoint in the inlet expansion duct should be lower
than the reference breakpoint position for the optimal flow uniformity before the tube bank.

Key words : heat recovery steam generator, inlet expansion duct, recirculation region, breakpoint position,
flow uniformity
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Fig. 1. Computational modeling of the present
heat recovery steam generator.
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Fig. 2. The inlet gas profiles of (a) axial velocity(m/s), (b) turbulent kinetic energy(mzlsz), (¢) turbulent

dissipation rate(m2/53) and (d) temperature("C).
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Fig. 3. Schematic configuration of the inlet expan-
sion duct with the notation of numerical
analysis cases.
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Fig. 4. Comparison of the velocity magnitude contours at the center section of HRSG(z=0) for (a)
Case_up_2, (b) Case_up_1, (c) Case_0, (d) Case_down_1, (¢) Case_down_2 and (f) Case_down_3.
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Fig. 5. Flow characteristics in the inlet expan-
sion duct of Case_0 with (a) velocity vec-
tor in the upper region and (b) stream-
lines.
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Fig. 6. Comparison of the area ratios at the

plane before the tube bank.
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