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Abstract: With the expansion of new energy integrating into the grid, the demand for deep peak shaving
of thermal power units has become increasingly prominent, imposing higher requirements on the wide-
load operation capability of power station boilers. The header effect significantly impacts the flow

distribution uniformity of parallel tube groups in boiler superheaters. Investigating the header effect

Y5 B #8: 2025-01-01
HEWMB: ML H (ZD2023008A ) (H F A 8 k£ 1)
BEEE: SAER1978—), Y, Rz, BT fboksh s . SMPIHITR A RERILDFSE. E-mail: imayoufu@163.com

SIcAg: AT, MRkE, IBENE, 4. CFB Bt R BRICAEGEAN v AR AR AN [T]. IR T RAA2:4M, 2026, 48(1): 69-77.
Citation: MA Youfu, CHEN Yu, CHI Tonghui, et al. Header effect of platen superheater’s collection headers under wide-load operation of a CFB
boiler[J]. Journal of University of Shanghai for Science and Technology, 2026, 48(1): 69-77.


https://doi.org/10.13255/j.cnki.jusst.20250101002
mailto:imayoufu@163.com

70 bW TR % E R

2026 4 5 48 &

under wide-load operation is crucial to ensuring the safe and flexible operation of boilers. Taking the

platen superheater of a 135 MW circulating fluidized bed (CFB) boiler as an example, numerical

simulations were conducted within the 10%~100% BMCR load range to analyze the flow and pressure

distribution characteristics of working fluid in two header configurations with different tube diameters

(outlet tubes 98219 mmx14 mm and outlet header ¢377 mmx20 mm). The study aimed to investigate the

impact of boiler load and tube diameter scale on the header effect of the collection header. The results

reveal that as the tube diameter increases, the flow behavior in the header becomes more complex, and

the header effect is enhanced. Conversely, as the boiler load decreases, the intensity of vortices and swirl

in the header weakens, leading to a reduction in the header effect. A comparison between the simulated

static pressure distribution results within the collection header and the hydrodynamic standard

calculations in China shows that the standard calculations tend to overestimate the static pressure, with

the degree of overestimation increasing as the collection header tube diameter becomes larger.

Keywords: circulating fluidized bed boiler; collection header; static pressure distribution; header
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Fig.1 Schematic diagram of structural arrangement and
steam flow of the platen superheater

YRR R B 5] S ER S R0
7 LA AR Y T J5 5 47 g R sh AL ARl . LRI AR AR A 2
FA B S BARSROLIE 2 fndk 1.

BT (31

(b) th FIAA

2 SIHEMEAEENILMEER

Fig.2 Geometric model of the outlet conduit and outlet header
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Tab.1 Structural parameters of the outlet conduit and outlet

header
e gl A Hh A
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SRR /mm 3080 2300
B /mm 042%6 0219x14
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Fig.3 Grid model of the outlet conduit and outlet header
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Fig.4 Velocity profile of the outlet conduit under different boiler loads
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Fig.5 Fluid streamlines of the outlet conduit under different boiler loads
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Fig.10 Comparison of static pressure distribution between the simulation results and the calculation results using the method in
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