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ABSTRACT: As a technology with comprehensive
advantages, supercritical circulating fluidized bed (CFB)
combustion technology is widely used. However, the leakage
of the platen superheaters in the furnace frequently occurs, so it
is necessary to research and analysis of thermal-hydraulic
characteristics and heat absorption characteristics. According to
the mathematical model of the complex flow network system
established by the platen superheaters of the supercritical CFB
boiler, and the actual furnace measurement data of the
temperature distribution of the platen superheaters, the heat
load was inversely deduced. The flow distribution, outlet steam
temperature distribution and wall temperature characteristics of
the platen superheaters in the 350MW supercritical CFB boiler
of Hequ Power Plant and the 600MW supercritical CFB boiler
of Baima Power Plant were calculated, along with the heat
absorption distribution and the thermal deviation coefficient
distribution. The calculation results show that the heat
absorption and thermal deviation coefficient of the platen
heating surface are smaller on the near wall side and the fire
side, and the two are larger in the middle of the heating surface.
This is due to the difference in the concentration of smoke
particles. The analysis and research of heat absorption and heat
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transfer coefficient provide a theoretical basis for the design
and optimization of supercritical CFB boilers.

KEY WORDS: supercritical circulating fluidized bed boiler;
platen heating surface; hydrodynamic characteristics; heat
absorption; thermal deviation coefficient
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Fig. 1 Layout of wall temperature measure points
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Table 1 Measured data in Hequ Power Plant

5 T°C | 5 TrPC | F5 TC i T/°C
1 556 1 563 21 571 31 575
2 556 12 564 22 570 32 574
3 559 13 565 23 571 33 572
4 563 14 558 24 573 34 574
5 560 15 566 25 577 35 575
6 561 16 572 26 575 3 578
7 564 17 570 27 572 37 580
8 564 18 568 28 572 38 572
9 564 19 567 29 571 39 561
10 564 20 570 30 575 | 40 566

*F2 BIZH[ IANERIE
Table 2 Measured data in Baima Power Plant

Fr Fr 7 ¥

o T/°C 5 T/°C 5 T/°C 5 T/°C
1 5343 | 15 5583 | 29 5617 | 43 569.1
2 5522 | 16 5588 | 30 5654 | 44 569.1
3 5552 | 17  560.0 | 31 5637 | 45 5714
4 5591 | 18 5559 | 32 5614 | 46 5675
5 5587 | 19  556.8 | 33 5643 | 47 5700
6 5564 | 20 5564 | 34 5631 | 48 5711
7 5613 | 21 5593 | 35 5654 | 49 5727
8 5588 | 22 5587 | 36 5662 | 50 5737
9 5597 | 23 5610 | 37 5655 | 51 5732
10 5562 | 24  559.2 | 38 5673 | 52 5716
11 5572 | 25 5603 | 39  567.3 | 53 5520
12 5574 | 26 5591 | 40  569.1 | 54 5497
13 5586 | 27 5582 | 41  567.6 | 55 553.4
14 5507 | 28 5607 | 42  565.6
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Table 3 Thermal parameters of
platen superheaters in Hequ Power Plant

ik BOES HWOES BECNEE R

|
G/(th) Pi/MPa(g) Po/MPa(g) Ti/C T TC
350MW  1046.8 23.71 23.11 512.94  563.79
270MW 812 23.22 22.95 51053  567.03
220MW  679.05 20.75 20.64 504.89  564.78
40MW  158.05 7.44 7.32 413.06  485.78
x4 BOBE] FAIRFANTSHY
Table 4 Thermal parameters of
platen superheaters in Baima Power Plant
i bih=s HHES WBES #EHERE B R
G/(th) Pw/MPa(@) Pow/MPa(@) Ti/C T/ T
588MW  1792.7 2353 23.1 500.86  566.3
480MW  1427.8 20.54 20.3 489.33  567.6
355MW  1083.4 16.135 15.9 48048  566.4
120MW 7216 9.85 9.7 3576 453.9
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Fig. 3 Flowing network system of platen superheaters in Hequ Power Plant
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Fig. 4 Flowing network system of platen superheaters in Baima Power Plant
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Fig. 8 Comparison between the calculated and measured
outlet steam temperatures in Baima Power Plant
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Fig. 11 Heat absorption deviation
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Fig. 12 Distribution curve of heat absorption
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thermal deviation coefficient

As a technology with comprehensive advantages,
supercritical circulating fluidized bed (CFB) combustion
technology is widely used. However, the leakage of the
platen superheaters in the furnace frequently occurs, so it
is necessary to research and analysis of thermal-
hydraulic ~ characteristics and  heat  absorption
characteristics.

This paper according to the mathematical model of
the complex flow network system established by the
platen superheaters of the supercritical CFB boiler, and
the actual furnace measurement data of the temperature
distribution of the platen superheaters, the heat load is
inversely deduced. The flow distribution, outlet steam
temperature temperature
characteristics of the platen superheaters in the 350MW
supercritical CFB boiler of Hequ Power Plant and the
600MW supercritical CFB boiler of Baima Power Plant

are calculated, and the heat absorption distribution and

distribution and  wall

the thermal deviation coefficient distribution are
calculated.

The schematic diagram of the node division of the
panel superheater loop of the Hequ Power Plant is shown
in Fig. 1.

Platen superheater outlet header(41)

water wall)
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Platen superheater inlet header

Fig. 1 Flowing network system of
platen superheaters in Hequ Power Plant

According to the mobile network system diagram,
list the pressure and flow balance equations.

Pressure balance equation

The total pressure drop of each pipe section of
the loop is equal to the pressure difference at the inlet

S16

and outlet nodes of the loop.
AP =g[x@)], i=12,....m Q)
0= P(innode) — P(outnode) — AP(i), i=1,2,...,m(2)
0=P(41) - P, —AP(i), i=1-40 (3)
Po-The inlet header pressure, Pa.
The thermal deviation coefficient curve of the panel
superheater loop in the furnace of Hequ Power Plant is
shown in Fig. 2.
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Fig. 2 Distribution curve of heat absorption

results show that the heat
absorption and thermal deviation coefficient of the platen
heating surface are smaller on the near wall side and the
fire side, and the two are larger in the middle of the
heating surface. This is due to the difference in the
concentration of smoke particles. The analysis and
research on the distribution law of heat absorption and
thermal deviation of the tube in the panel superheater
provides a theoretical basis for the optimization and

The calculation

transformation of the high-temperature superheater and
high-temperature reheater in the super (super) critical
CFB boiler. The research results are of great significance
to the optimal design and safe operation of ultra (super)
critical CFB boilers.



