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NUMERICAL OPTIMIZATION OF TEMPERATURE DISTRIBUTION
IN HRSG SYSTEM USING INLET GUIDE VANE

Sooyoon Lee,' Joon Ahn® and Seungwon Shin”

Diverging channel from gas engine exit to the inlet section of Heat Recovery Steam Generator (HRSG) has
been re-designed for 1 MW system. To improve the uniformity in velocity and temperature distribution of existing
design(Case A and B), two additional test geometries have been chosen for the numerical simulation. At first, gas
burner exit section has been centered to the inlet section of the boiler(Case C) and uniformity in velocity and
temperature distribution has been improved considerably. Secondly, the diverging channel length can be further
reduced to compact geometry with new guide vane design (Case D and E). Proposed design shows overall
improvement in uniformity in velocity and temperature distribution compared to existing one.

Key Words : <] 3]4(Numerical Simulation), %] 7}o]= #]](Inlet Guide Vane), & f-5(Duct Flow),
93|51 A2(HRSG), =% LA (Temperature Uniformity)
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(a) A schematic drawing of HRSG system
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(b) Temperature distribution at boiler entrance (°C)

Fig. 1 A schematic drawing of HRSG system and experimentally
measured temperature distribution at boiler entrance
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(a) Case A(B) : Existing design(with inlet guide vane)
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(b) Case C : Gas burner exit section has been centered to
inletsection of boiler
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(c) Case D (E) : New duct design(with modified inlet guide vane)

Fig. 2 Test cases for numerical simulation
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(a) A schematic drawing about installation of inlet guide vanes
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(c) Downward guide vane specification [mm)]

Fig. 3 A schematic drawing about installation and specification of inlet

guide vanes
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Fig. 4 Concept of dividing section at inlet region
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Table 1 Numerical settings for each cases

Case No. | # of mesh Boundary condition
Case A 460,274 Inlet
’ : . 26.85 m/s
Case B 626,073 (Uniform velocity)
CaseC | 244071 Outlet coopen
Case D 200,717 Fin-tube DALSK
Case E 295,121 (Wall temperature) ’
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Fig. 5 Static temperature contour at the center plane(z=0) for each test
cases
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Fig. 6 Streamwise velocity contour at the center plane(z=0) for each
test cases
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Fig. 7 Static temperature and streamwise velocity contour at the
boiler entrance for each test cases
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Fig. 8 Average static temperature and standard deviation of static
temperature & x-velocity at the boiler entrance for each test
cases
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Fig. 9 Streamline distribution at the center plane(z=0) for each cases X
: Position of separation point on x-axis
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Table 2 Pressure loss of exhaust gas for each test cases

Case No. P (inlet) P (outlet) AP

Case A 446.593 Pa 1.302 Pa 445291 Pa
Case B 865.980 Pa 1.439 Pa 864.541 Pa
Case C 416.952 Pa 1.143 Pa 415.809 Pa
Case D 490.650 Pa 1.147 Pa 489.503 Pa
Case E 1382.083 Pa 1.354 Pa 1380.729 Pa
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