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Tab. 1 Formula for calculating the pressure

drop of the water wall
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Tab. 2 Operating conditions being calculated
IMW /teh”! /MPa

1 970 2765 31.9

2 662 1714 21.6

3 507 1397 15.9
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Fig. 3 Distribution of the working medium

temperature in the cross section at various heights

34 m 3
970 MW
372.6 -375.2 C; 662 MW
345.2 -347.6 C; 507 MW 342.2
-345.0C. 54 m 970 662 MW
400. 0 -

401.9 C  359.6 -361.8 °C 507 MW

343.1 -345.2 C

507 MW

34 m

54 m
2.8 2.2%C



6 -1 000 MW « 717 ¢

475 3.2
= 970 MWIAEE — 970 MW
4501 o 662 MWIkIO(E - - 662 ngg{% 5 3
aps5| * 507 MWIREHH - - - - 507 MWiTS3HH
& 400 o
;ﬂ 375+ %
s e naneas jecl 970
H 30 ATk tisusaad deasat MW 458.0 C 27.7 C; 662 MW
sl -
200" 423.5 C 22.9 C; 507 MW
- . o 386.2 C 12.1 Co
0 17 34 51 68 85 102 119 136
JK¥& B2 /m
4 o
Fig. 4 Working medium temperature along 480 w970 MWL TE — ggg M&V%’ig
ath | . . ® 662 MWikiHE — = Bt
the flow path in the water wall 460 | 4570 MW - - - - 570 MWiiHE
440 |
4 3 P
. B a2l ammmmEm——T .
& S
662 507 MW H 400 | -
380L  L...eeeeemetoiTTIIIIIIOON N
260 |UHMER SHHMER “HRARE TARE STAIE AR
:362.5 AW
344.8 C. >
970 MW Fig. 5 Working medium temperature in the
vertical coil tube of the water wall
3.3
3 N
1. 66%
. 0.01% 0.85% 0.30%:;
970.662 507 MW
430. 3.400. 6 0.20% .
374.1 C
3 (%)
Tab. 3 Deviation rate of the value calculated( %)
970 MW 662 MW 507 MW
34 m 1.66 0.02 0.85 1.47 0.08 0.63 0.59 0.03 0.32
54 m 1.46 0.01 0.45 0.71 0.01 0.30 0.96 0.01 0.34
0.87 0.01 0.26 0.66 0.01 0.22 2.08 0.01 0.37
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A test system for bent tailpipe Helmholiz type valveless self-excited pulsation burners was set up on the basis of the
traditional Helmholtz type pulsation burners with the mechanical valves being removed and a continuous air and fuel
supply being adopted. Bent tailpipes including 0° 45° 90° and 135° were designed. The heat transfer characteris—
tics of the pulsation burner were investigated. The research results show that the heat transfer coefficient of the
tailpipe increases with an increase of the pressure variation range at a same frequency and the heat transfer coeffi—
cient is about 2.4 to 4. 6 times higher than that of a steady-state flow at a same Reynolds number. The heat transfer
coefficient of the burner increases with an increase of the pulsation frequency in a same pressure variation range

and the heat transfer coefficient is about 3.3 to 4.7 times higher than that of a steady-state flow at a same Reynolds
number. Key Words: Helmholiz type pulsation burner no-valve self-excited type bent tail tube heat transfer char—

acteristics pressure amplitude frequency

1 000 MW = Study of the Temperature Calculation of the Working
Medium in the Water Walls of a 1000 MW Ultra-supercritical Boiler TENG Ye ZHANG Zhong—iao
( College of Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai Chi-
na Post Code: 200090) ZHANG Zhongxiao DONG Jian-cong LIU Xu-dan ( College of Mechanical and Power
Engineering Shanghai Jiaotong University Shanghai China Post Code: 200240) //Journal of Engineering for Ther—

mal Energy & Power. —2014 29(6) . -715 -719

With a 1000MW ultra-supercritical tower type boiler serving as the object of study simplified were the aerodynamic
and radiation heat transfer model for furnaces under ultra-supercritical pressures by using a zone division calculation
method. The distribution of mediums temperature was calculated under different boiler load conditions. Compared
with the measured data the maximum deviation is 1.66% indicating that the model can be used to predict the dis—
tribution of the working medium temperature. The research results show that the working medium under the super—
critical pressure changes directly from the liquid to a vapor state working medium temperature changes slowly in
phase transition zone. There is gasliquid coexistence zone under subcritical pressure in which state the working me—
dium temperature remains constant. The saturated water and steam temperature is 362.5 °C at the load of 662 MW
and 344.8 °C at the load of 507 MW. The fluctuation of the working medium temperature is within a range of 2. 8
°C and the spiral coil tubes exhibit an excellent ability to withstand any disturbance in combustion. The highest
steam temperature at the outlet of the water walls is 458.0 °C. Furthermore to control the working medium tempera—
ture at the outlet of water walls will be favorable to the safety of the water walls. Key Words: ultra-supercritical

boiler heat transfer in a furnace membrane type water wall working medium temperature

= Experimental Study of the Regulation Characteristics of a Flow Seal Valve



