% 48 B 5 T FRRXFFHR Vol. 48 No. 7
2025 % 7 A Journal of Chongqing University Jul. 2025

doi:10.11835/j.issn.1000-582X.2025.07.010

S| A&, s B, R, L AT AT A T AR AR P U B L SR 0], R K A 2R ik, 2025,
48(7): 104-114.

a7 Y 5L RS AR BB B

2

% Zéf 1,2a’ g& T‘Lﬂﬁ 1,2a’ /%&— %‘;{ 1,23’ ? 7&\ 1,2a’ ja;d}] ;\(_. 2b
(1.P A ZER Fixd HXEARAS, W) FRTIE 611833; 2. TAKF a. bR E5 3 H TR FRE,
b RS FE R A AR ARRZAAKFTIHREL LR T, T K 400044)

FE: L PR FEMT —HTRIZFHALESAZAARBY ,ZHBYF TAEARA-EA
BEATEER, ST BL B IR Atk LB 4T, A Jrﬁ? WAFHRM , ESLTZRY 6 Z R EER F
BT ZAY E3RBRESEAEATHETHERE, 5T AREXNA S S 2 ERFr T,
%%%Wﬁﬁﬁiéﬁ*xﬁﬁﬁTﬁ ﬂ%%mﬂﬁz%wiﬁkﬂmi EH S
FOXLPRBEGER T ETAREEANALIRTRAABYPEFRETFAIHA IR ZTALL
W,

FEEIF A AR AL DN B Ak AL

FESES :TKI23 XEKFRERD: A X EHS:1000-582X(2025)07-104-11

Numerical simulation study of a high-efficiency compound waste heat

boiler capable of independent operation
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Abstract: This study designs and simulates a high-efficiency compound waste heat boiler capable of operating
independently. The boiler is designed to function within a gas-steam combined cycle and can also operate
independently without a gas turbine. A three-dimensional numerical model of the boiler is established using
computational fluid dynamics(CFD) software to simulate its performance under three steady-state operating
modes. In addition, the overall characteristics of the dynamic switching process between different modes are
analyzed. The simulation results show that all three modes can meet heat load demands by adjusting the

supplementary gas combustion during steady-state operation. During dynamic switching, the control method
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proposed in this study ensures stable operation of the waste heat boiler throughout the entire transition process.
Seamless switching between the three operating modes is successfully achieved.

Keywords: waste heat boiler; numerical simulation; dynamic switching; gas turbine
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Fig.1 Geometric model of waste heat boiler
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Fig.2 Comparison of grid independence verification
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Fig.3 Outlet performance of gas turbine
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Fig.4 Temperature and pressure contour in waste heat boiler
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Fig.5 Temperature contour of waste heat boiler in semi-supplementary combustion mode when gas turbine output is 50%
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Table 2 Summary of multi-working operating conditions data of semi-supplementary combustion mode
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Fig. 6 Temperature contour at independent operation 3 440.9 kW after adjustment
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Table 3 Summary of independent operation conditions of waste heat boiler after adjustment
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Fig.7 Diagram Variation of flue gas and fuel quality over time
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Fig.9 Smoke temperature variation trend at boiler outlet
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Fig. 10 Variation of fuel and flue gas flow over time
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