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B NHEBEFETEES

High operating back pressure and low efficiency

01 FREATIK , RELRE , FINSESLIKE—
Air-cooling technology is widely used in the northern
regions for its outstanding performance in water-saving.

(17 m=S5=5—Rimh , ACCHEESIHMEERINRA
Heat transfer occurs directly between air and exhaust, ACC
performance is greatly affected by environmental factors
such as wind velocity, air temperature.

03 BFETEES | [RATETT , E5TiEE,
The efficiency of ACC reduces and operating back pressure
Increases, inducing a lower output power and economic
efficiency of the air-cooling unit.




TPR’ BARBIMRRARLE

XIAN THERMAL POWER RESEARCH INSTITUTE CC: LTD

fERJ5 ZE Solving plans

01 EEHBRERK

Atomization spraying system

02 W=D R

Extending the windbreak wall, installing diversion device

\. HES ES Bk

L Spraying desalted water into the steam inlet pipe of ACC

METSESERMERS RS

Adding surface condenser and taking circulating water as cooling medium to

distribute part of steam turbine exhaust and the ACC heat load reduces.
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A BEBY Main Purpose

KARNZRLQPEADHREBDISEENAES | FEZLSRAE , M
PRMEINASHE , IRSHNAS.

Reduce Back Pressure Plate evaporative cooling technology is
proposed iIn this paper. A portion of

turbine exhaust steam is bypassed to
reduce heat load of air-cooled island,
thereby reducing turbine back pressure
and improving output.
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Working Principle & Engineering Design
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Working Principle of Plate Evaporative Condenser

1. X 2. tir=CHetes 3. XS 4 1@3A
7Kith 5188 6.8 KER 7. 25K
O88. X SHEOE N DB e

1 fan, 2 plate heat exchanger, 3
wind cavities, 4 circulating basin, 5
filler, 6 pump, 7 condensate outlet
pipe, 8 steam inlet pipe, 9 spray
distribution device
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T#2igit Engineering Design
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Based on heat balance, test algorithm is used for the design of plate
evaporative condenser, which meets the requirements of engineering
design
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Results and Discussions of Engineering Support Unit
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3.1 T FE{&IEHNZH Engineering Support Unit

fLLARER Unit Operation Condition

TIEFRI00MWEEZS | IRIHERE | 29°CEE30 kPa ; SEFRIETT : 30°CH[E
42kPa,

300MW subcritical direct air cooling steam generator, design performance :
30kPa at 29°C, while 40kPa at 29°C during actual operation.

RV ZLTUEES 28Rt Design of Plate Type Evaporative Condenser
iR BImRREL - TRLEZETR |, SMERE30°C , FFREiTEE3kPa, RiE
FB=ENEEZX | IRASRAERA1272m?,

the design heat transfer area is 1272mz2 following the design methods
Introduced in Chapter 3. Equipment processing and manufacturing is
accomplished by the relevant manufacturers.

A —
= Mg D) 1
1-e 3600Au,p,c, 1l-—e
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03 MIEZES Auxiliary System

NP ERAGLIKRSR

Steam distribution and condensate system

HMEZZRS Vacuum pumping system

EKRA TSRS

Circulating and supplementary water system

S MdEHIFESE Electrical and control system
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3.2 B9 Results and Discussions

A s Operation Effect

1) EREAKRIFEEHERSARN , TRLIDRIMSRE30°CTEEFE4.1kPa ;

On the condition of not-using spraying system, back pressure decreases by 4.1
kPa at 30°C for TRL.

2 ) TREHSBIEEH RS , TRLIDRIMSIEE0°CTEE FE3.7kPa ;

On the condition of using spraying system, back pressure decreases by 3.7 kPa
at 30°C for TRL.

3 ) ENIKFERABINLAKAMKEESFUSREAIELE | STRIBIRVZLTVEE

INERAYKEEZR(E0.7~-0.8 2 H,
Water consumption rate representing the ratio of circulating cooling supplement
water to steam condensation is among 0.7~0.8.
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3.2 B9 Results and Discussions

B #8521 Performance Analysis
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1) Back pressure increases with the increase of temperature for full outload,
leading to the increase of the temperature difference between steam and water as
well as condensation ability.
2) When the dry dulb temperature is specified, the temperature difference between
steam and water decreases with the increase of wet dulb temperature inducing the
final decrease of condensation ability, steam inlet flow, and supplement water flow.
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Test algorithm was adopted to meet the requirements of engineering design
based on heat balance. For an engineering demonstration unit with rated
load 300MW, the performance of the designed system fully fulfils the
design requirements and stable performance has been achieved.

IR ar A SHIRIEIEREE MR R EIBINMIEN ; EERRTSIE
EBIEX , IRR AR RN SREN MK RER 2B , BER—E%
FREREE—EEER  ERBEEITRNKRER T EE.

Operation effect of plate evaporative condenser system increases with
environment temperature. With the increase of air relative humidity, steam
Inlet flow and supplement water flow decrease accordingly and same trend
has been obtained.

WRIER TV R EaHI7KFEZR/90.7~0.8,
Test shows that water consumption rate is among 0.7~0.8.
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