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Fig. 1 Schematic diagram of the wetness

enhancement through atomization in a

direct-air-cooled condenser

1.2 B E R TIERE

N T Bk EAR A R B AR S L K 2R
BRERIK o MR K 220 W 25 Al i A 31 23 <, il
2SR B P R 2R R K28R TR G
FEAPREAR T2 A T ERIELE , P T AR =R BER
AR AIRE

SRR R AP 2 s 1B 3 Mt 55 4 9 iy
Az (h) - d) B 28 g R
i PO, DRI IR T 3 S A (AN T 5
IR B 1 A TR o

2 EREFRRAGFEEHMIERERE

2.1 BIKEEMBHEE
Mz SARXHEE ¢ HZ(1) FoR:

EF BT BB 1964 —) 55 INARAUA PIEAMRA(dLs)) BlEds.



%3 1 XL, S RS L B S R 5 R RO YERETF 5T ©395-
P, ®p,
0= p (1) d:0.622p_7% (3)
e EHATORL ZM, Y ¢ =1 B, B2 KA F MRS KBS h 2w R
M. P, Bz S /KZ81R 50 TR IR Z81RE DT p, h = 1.005t + d(2501 + 1. 86¢) (4)
ATH R (2) RoR, ALk kPa, Hor ¢ Sy 28 S8k Pt oA SPAE , K S TS AR A R A3
TR G, =m,(d, -d,) (5)

FEmREN

B2 Filhw A e iR Lk
Fig. 2 Heat and wet steam exchange between

the mist droplets and air

HoRkh

ivitd

B3 HFHENEEAHh-dA
Fig. 3 The psychrometric chart of the air
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Fig. 4 The water spray quantity made air
saturated condition before converter under

different conditions
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Fig.5 The change of air temperature at
inlet with ambient temperature before converter

before and after sprinkle
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Fig. 6 The relationship between turbine
exhaust steam flow rate and back-pressure

before and after sprinkle
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Fig. 7 The relationship between ambient temperatures

and back-pressure before and after sprinkle
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Fig. 8 The relationship between fan speeds and

back-pressure before and after sprinkle
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Fig.9 The water spray quantity made air saturated

condition after converter under different conditions
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and after sprinkle
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Fig. 11 The relationship between ambient
temperatures and back—pressure before

and after sprinkle.
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Fig. 12 The relationship between fan speeds and

back-pressure before and after sprinkle
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Fig. 13 The change of the air temperature

before and after converter under different

water spray quantity
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Fig. 14 The change of the heat transfer rate

under different water spray quantity
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Fig. 15 The curve of back-pressure and water

spray quantity under different ambient

temperatures
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Fig. 16 The curve of the back-pressure
and water spray quantity under different

turbine exhaust steam flow rates
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Fig. 17 The curve of back—pressure and water

spray quantity under different fan speeds
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Tab. 1 The result of spraying in 550 MW unit load

Blifn  EREEE mokE  WRTERE HEEER

fif IMW BE/C /teh™! %A /kPa fRAt /kPa
550 30.1 118.6 3.6 3.7
550 30 129.1 3.0 3.8
550 30 133.6 4.0 3.9
549 29.7 216.7 4.9 5.6
550 29.5 262.3 5.5 6.0
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Tab. 2 The result of spraying in low load

Bleitn R WOKE RRTERE R ER

i IMW BE/C /teh™! i A5 /kPa {IGA8 /kPa
395 26.0 150 2.36 2.31
347 30.7 152 1.61 1.55
429 31 170 1.6 2.91
321 29.3 140 1.53 1.51
350 32.4 162 2.90 2.79
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low temperature in 550 MW unit load
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i IMW BE/C /teh! &AL /kPa I AE /kPa
523 22.45 138 2.39 1.81
517 21.41 180 2.89 2.9
536 22.23 138 2.97 2.58
561 23.61 100 1.47 1.51
520 22.29 138 1.91 1.91
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uniformity of the radial temperature distribution at the outlet to get worsened,and to raise the inlet temperature can
remarkably enhance the combustion efficiency, improve the uniformity of the radial temperature distribution at the
outlet and raise the overall temperature. In addition, to increase the swirling number will make both combustion effi—
ciency and overall temperature increase and the uniformity of the radial temperature distribution at the outlet become
better accordingly. Key Words: swirling burner, turbulent flow combustion, number of steps, axial speed ratio, inlet

temperature , swirling number

VA HLHERE 18 B ZR R s B BUENT ST = Numerical Study of the Wet Steam Flow in the Steam Exhaust
Passage of a Steam Turbine [Ti],7{ ] CAO Li-hua,ZHANG Hao-ong ( College of Energy Source and Power Engi—
neering , Northeast University of Electric Power, Jilin, China, Post Code: 132012) , LIN Wen-bin ( Electric Power
Adjustment Experiment Limited Liability Co. ,Fujian Pilot-scale Test Research Institute , Fuzhou, China, Post Code:
350007) ,LIU Jia ( Shandong Electric Power Engineering Consultancy Research Institute Co. Lid. , Jinan, China,

Post Code: 250013) //Journal of Engineering for Thermal Energy & Power. —2015,30(3). —386 —392

To analyze the flow conditions of the wet steam in the steam exhaust passage of a steam turbine, the software Fluent
was used to conduct a numerical simulation of the flow inside the exhaust passage under various incoming flow con—
ditions in combination with a phase-change model and a wet steam flow equation. It has been found that changes in
the inlet steam wetness, swirling intensity and steam inlet angle will force the composition, location and intensity of
the vortexes in the passage to produce changes. With an increase of the inlet steam wetness, the uniformity of the
flow field at the outlet of the exhaust steam passage will enhance to a certain extent. With an increase of the inlet
steam wetness, swirling flow intensity and steam inlet angle ,the energy loss coefficient of the flow inside the exhaust

steam passage will decline. Key Words: steam turbine,steam exhaust passage,wet steam, numerical analysis

P e HLE 0% 40 W s e fE 0 9% = Study of the Summer Sprinkling Performance of a Vacuum
System for Direct-air-cooled Units| ], | ZHAO Hong-bin , XIE Pan, WU Hai-xia { College of Mechanical , Stor-
age and Transportation Engineering, China University of Petroleum, Beijing, China, Post Code: 102249) //Journal of

Engineering for Thermal Energy & Power. —2015,30(3) . —393 -399

In recent years, the air-cooling technology for power plants has gained a rapid development, especially, the direct—

air-cooling technology for power plants. The latter has become an important development tendency in the northwest
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of China where is rich in coal but in a lack of water. Direct-air-cooled units will have a relatively high back pressure
when operating in summer, seriously influencing the safe and economic operation of units and urgently needing to
conduct a study and solve this problem. The authors conducted a theoretical analysis of the sprinkling effectiveness
of a vacuum system in summer under off-design operating conditions and performed a verification of the model a—
dopted through a sprinkling operation of the unit. In this process,the variation regularity of the back pressure under
various sprinkling operating conditions was obtained and the maximum evaporation amount of water sprinkled was
found out. When the amount of water sprinkled exceeds the maximum evaporation amount of water sprinkled , chan—
ges in the back pressure of the unit are relatively small. Under the condition that the amount of water sprinkled is
constant, the back pressure decline effectiveness of the unit operating at a high load and a high temperature is more
conspicuous than that at a low load and a low temperature. Therefore , to start up the sprinkling system when the unit
is operating at a high load and a high temperature is relatively economic. The foregoing can offer theoretical guide
for safe and economic operation of direct-air-cooled units in a high temperature atmosphere in summer. Key
Words: direct-air—cooled, back pressure for operation, sprinkling in summer, amount of water sprinkled, perform—

ance analysis

Laval BIEAE (A 35 4 PORESS T 2 (1) — 4 ¥ 401 = Three-dimensional Numerical Simulation of the Wet Steam
Condensation Flow Inside a Laval Nozzle| i ,ii |SU Min-de, YU Jie-cheng, WEI De-giang( College of Mechani-
cal Engineering, Beijing Institute of Petrochemical Technology , Beijing, China, Post Code: 102617) //Journal of En—

gineering for Thermal Energy & Power. —2015,30(3) . —400 -405

Based on the Wet-steam model in the software Fluent,a three-dimensional multi-operating-condition numerical sim-
ulation was performed of a transonic wet steam flow process accompanied with spontaneous condensation at a low
pressure in a Laval nozzle and the influence of various temperatures and pressures at the inlet on such thermody-
namic phenomena as spontaneous condensation, liquid droplet formation and condensation shock waves etc. and the
liquid-phase parameters in the flow field was analyzed. It has been found that the higher the superheating degree at
the inlet, the higher and greater the nucleation rate and the number of water droplets, however, the growth rate and
average radius of water droplets will decrease with an increase of the superheating degree at the inlet. In the mean—
time, after the condensation emerges in the throat,there will exist an unsteady steam flow at the outlet, leading to a
regular pulsation phenomenon. Hence ,when a steam turbine is being in operation, one can decrease the number of

water droplets precipitated and the average diameter of liquid droplets at the tail end of the outlet by lowering the



