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Project Title Effect of The Cooling Water Supply System Controlling
Methods for Rollers in The Finishing Mill Process on Energy
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Degree Bachelor of Engineering
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ABSTRACT

This cooperative education report was to present the way for reducing the
energy consumption of the double horizontal centrifugal pump with the pressure of
12 bar by turning on-off and decreasing the water discharge rate during the waiting
time that related to the condition of the heat transfer of the hot roller to control the
proper temperature for rolling the hot rolled steel. The results found that the electrical
conservation measures was able to reduce the 20% of the water discharges while the
steel waiting. It was able to save electricity about 694.89 kWh and the electricity cost
was 10,885,733 baht per year or 33.05 % per year.
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2.2 3nsnsiua (Flow rate)

§ns1nsina Feusumsvesesinaiadeuiisenianiiean FeUsuanis
Ivanfdundeuiionsazuandlu 3 sUuuy Ao
snsnsiualaeu3unns (Volume flow rate ; Q) Wunisivavesvedlvalaeusunsdenil

PUILLIAT AUNTT
Q=AV (2.3)

dlo Q e sasnnslwalaeUsunes (m3/s)
A fie Mufinihndedsannsufiamanisiva (m?)
V fe anuisalunisiva (m/s)
Sasnslualaetimiin (Weight flow rate) Fafunislnavesweslnalaethninseni e

k381 dunN19

W = yAV = yQ (2.4)

o W e snsimslualnetiwen (N/s)
y AD drunsumnzvoseslva (N/m3)
Q Ae 8ns1N1siualagUsung (m3/s)
sasanislualaeuia (Mass flow rate) Fadunsivavesvesinalasuianendwmulsiian

dunng

M = pAV = pQ (2.5)

dlo M fie snsnisinalaeuia (ke/s)

p A ANuMILLUTeweslra (kg/m3)
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Q fe dnsnsiualaedsung (m3/s)

2.3 Variable Speed Drive (VSD)
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annsnsILssTuavs i ussR e unload veualuladininunsand (Fixed Speed)
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A15UIANSeU (Heat Conduction)
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U 4.1 nyinansanumgil Work Roll 1 - Work Roll 3 Tnun Valve Stand #ssefuau

N5 4.1 levinsTagamgil Work Roll 1 - Work Roll 3 aMenasn1san
gn31n1sivavesinfisenAdlaggunsalnruauAsITEUNeLNs N30 VSD AIUAY
AMILEITEUTRINemasTNNINAeuIWmesIagldluun Valve Stand 93950Fu31W 91nN13

a a o A o 4 ! a a a1 d' !
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g‘dﬁ 4.2 nyvuansgaungil Work Roll 4 - Work Roll 7 1n1ua Valve Stand P2450T1970

1nnsi 4.2 Idhmssngamadll Work Roll 4 - Work Roll 7 mnemédsnisan
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< Iz H a [y [y A [y
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Ui 4.4 nywinansaamgil Work Roll 4 - Work Roll 7 TnsnuSumnusiuasivie 7 bar

1NN 4.4 levin1sTngamngil Work Roll 4 - Work Roll 7 aenaen1san
gnsinisinavesinfieenddslaegunsalniuauainuiiiseunenes wie VSD AIUAY
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NN5MN 4.5 levinsTagamgil Work Roll 1 - Work Roll 3 anenaen1san
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percent (%/year)
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Valve Stand WR1-WR7 pressure down 7 bar VSD down to 20% reduce VSD to 50% 3 units

W Energy that can be reduced (%/year) W cost savings (%/year) B flow rate reduced (%/year)
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A1519 N.1 MI519ERIAINUA flow work roll cooling stand WR1 - WR7

AnNnun flow work roll cooling stand WR1 - WR7

stand

12 bar WUU 3 pump

WR1

683.00 (m3 /hrs.)

WR2

747.00 (m3 /hrs.)

WR3

835.00 (m3 /hrs)

WR4

685.00 (m3 /hrs.)

WR5

576.00 (m3 /hrs.)

WR6

474.00 (m3/hrs)

WR7

400.00 (m? /hrs.)

Flow total

4,400.00 (m3 /hrs)

M99 N.2 ATNLAAIRUNYH standard Aifmualag suppler roll

Stand Pos. Temperature ( C)
optimum | MAX MIN
WR1 T 65 60
B 65 60
WR2 T 65 60
B 65 60
WR3 T 65 60
B 65 60
WR4 T 40 45 40
B 40 a5 40
WR5 T 40 45 40
B 40 45 40
WR6 T 40 a5 40
B 40 a5 40
WR7 T 40 45 40
B 40 45 40

34



M1314 1.3 M5uaRIRamMaH work roll IruaUaand work roll 1 - work roll 7

Stand | Pos. gamgiindnidau (0
50 150 | 250 | 350 | 450 | 550 | 650 | 750 850
WR1 T 32 32 32 331 | 345 | 385 | 35.2 | 35.1 35.3
B 31.4 | 31.6 33 36.1 | 395 | 41.2 | 41.7 | 41.6 41.1
WR2 T 327 | 333 | 421 | 385 | 359 | 32.6 | 37.6 | 39.6 37
B 333 | 325 | 348 | 36.2 | 34.4 | 36.2 | 36.2 | 36.2 36.3
WR3 T 37.3 | 39.5 | 322 | 323 | 34.9 | 33.8 | 35.6 | 34.2 35.1
B 30.4 | 30.6 | 30.9 | 326 | 32.8 | 33.2 | 334 | 329 32.9
WR4 T 32.2 33 34.4 36 356 | 36.3 | 37.6 | 38.1 38.1
B 30.6 | 31.5 | 32.7 | 33.8 | 33.2 35 34.8 | 36.1 36.8
WR5 \ 32 B2, Y| 33HBUNABES| GG [ |ESEnl=o63 fi 6.3 35.8
B 30 31 32 329 | 33.1 | 34.1 | 33.7 | 345 34.5
WR6 T 41.6 | 35,5 | 34.1 | 36.7 | 35.8 | 36.4 | 36.5 36 35.3
B 31.8 | 32.1 | 324 | 333 | 34.3 | 353 | 354 | 35.7 35.4
WR7 T 339 | 35,1 | 339 | 344 | 34.7 | 35.8 | 359 | 35.6 35.4
B 32.1 | 32.7 | 327 | 346 | 34.9 | 355 | 358 | 35.8 35.4
Stand | Pos. gamgiindeannldou (0
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR1 T 39 39.2 40 41.5 40 35,5 | 34.7 | 33.6 35.95
B 418 | 414 | 405 | 37.4 | 395 36 34.7 | 34.4 37.82

35



1519 N.3 (AD)

Stand | Pos. gampiivdsnliau (0
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR2 | T | 29.2 | 381 | 3299 | 383 | 36.6 | 358 | 34.2 | 32.7 | 36.71
B | 3248 | 353 | 382 | 37.8 | 37.1 | 359 | 34.2 | 328 | 3542
WR3 | T |36.45]| 36.4 | 352 | 345 | 335 | 31.5 | 30.4 | 30.6 | 34.32
B | 333 | 333 | 328 | 329 | 325 | 32.1 | 31.6 | 309 | 3230
WR4 | T | 381|379 | 375|378 | 36.1 | 329 | 31.7 | 33 35.66
B | 37.4 | 37 | 364 | 369 | 36.5 | 33.7 | 333 | 33.6 | 34.66
WR5 | T | 363 | 355 | 355|353 | 342|342 | 33 | 321 | 3491
B | 345 | 358 | 349 | 33.1 | 328 | 31.8 | 31.4 | 31.8 | 33.05
WR6 | T | 359 | 40.2 | 355 | 348 | 333 | 32.7 | 31.8 | 324 | 3556
B | 354 | 373 | 362|359 | 34 | 333 | 33.7 | 329 | 34.38
WR7 | T | 347 | 355 | 364 | 35 | 34.7 | 338 | 32.6 | 31.4 | 34.64
B | 358 | 36.4 | 36.2 | 36.1 | 35.9 | 35.9 | 31.9 | 315 | 34.66
M1319 N.4 MM5NuaRIamMAN work roll lvsauSuauduavae 7 bar
Stand | Pos. sampivasnlion (0
50 150 | 250 | 350 | 450 | 550 | 650 | 750 850
WR1 T | 322 | 338 | 37.1 | 37.9 | 39.8 | 39.7 | 376 | 384 35.8
B | 325 | 329 | 33.6 | 374 | 384 | 40.3 | 413 | 41.6 41.2
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15749 N.4 (D)

Stand | Pos. samgindsnldaou (O
50 150 | 250 | 350 | 450 | 550 | 650 | 750 850
WR2 T 319 | 322 | 32.7 | 33.1 | 37 | 384 | 38.7 | 39.7 39.4
B 32.7 | 333 | 33.8 | 345 | 374 | 39.1 | 41.8 | 38.6 38.1
WR3 | T | 327 | 322 | 33 | 333|335 | 34 | 346 | 349 34.8
B 322 | 319 | 324 | 327 | 33.2 | 334 | 35.2 | 349 34.6
WR4 {1 325 | 33.2 | 33.7 | 347 | 35 | 352 | 357 | 359 35.9
B 318 | 33 | 332|337 | 343 | 346 | 346 | 348 35.6
WR5 T 33 33 | 329 | 329 | 33.6 | 34.1 | 343 | 34 34.2
B 325 | 32.7 | 33.6 | 326 | 34.8 | 34.1 | 339 | 333 33.1
WR6 | S r=52. )/ 32810080 B/ |[ESeomeot 3.0 34
B 325 | 333 | 334 | 335 | 333 | 339 | 34 | 345 34.1
WRT7 T 32 32 | 322|322 | 33 | 334 | 337 | 337 33.3
B 32.7 | 329 | 323 | 323 | 329 | 339 | 34.1 | 345 34.4
Stand | Pos. gampiivasnldnu (0)
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR1 T 351 | 34.1 | 334 | 33.6 | 326 | 324 | 315 | 31 35.06
B 41.1 | 39.8 | 383 | 37.7 | 34.1 | 322 | 32 | 32.2 | 36.86
WR2 T 383 | 37.2 | 36.5 | 36.2 | 34.2 | 34.1 | 334 | 309 | 3552
B 36.2 | 35.8 | 33.6 | 335 | 327 | 326 | 31.1 | 31 35.05
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15749 N.4 (D)

38

Stand | Pos. gamgiindannldeu (0
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR3 T 34.6 | 345 | 336 | 33.3 | 32.6 | 32.1 | 31.3 | 31.2 33.31
B 33.3 33 327 | 32.1 | 31.8 | 315 31 31.6 32.79
WR4 T 348 | 344 | 343 | 337 | 32.8 | 32.8 | 32.4 | 31.8 34.05
B 353 | 34.8 | 335 | 34 34 | 33.4 | 329 | 32.6 33.89
WR5 T 33.8 | 33.3 | 332 | 334 | 33.6 | 33.7 | 33.1 | 33.1 33.48
B 329 | 325 | 325 | 326 | 32.8 | 324 | 326 | 31.8 32.98
WR6 T 34.1 | 33.6 33 | 329 | 329 | 325 | 324 | 32.1 33.03
B 34.1 | 33.7 | 33.8 | 33.7 | 32.8 | 32.6 | 324 32 33.39
WR7 T Do =20 3. Y| 3ABNBH] 32 32 32 32 32.61
B SA1L | 3582 ARABSITRE2°05-80 4 | 32 1 32 32 33.01

A1519 N.5 AT9LERIRUNAA work roll Tnuadiuanusisousemasatngde 20%

Stand | Pos. gamgiindeannldo (o)
50 150 | 250 | 350 | 450 | 550 | 650 | 750 850
WR1 T 335 | 341 | 368|411 | 41.0 | 41.7 | 405 | 444 44.4
B 348 | 35.2 | 37.7 | 409 | 46.7 | 45.7 | 46.7 | 47.8 48.8
WR2 T 339 | 342 | 350 | 408 | 41.3 | 44.2 | 42.1 | 42.6 41.4
B 344 | 345 | 348 | 34.2 | 383 | 394 | 453 | 46.2 46.9




1519 N.5 (AB)

Stand | Pos. qmﬁqﬁwﬁﬂﬁ]’lﬂwﬂ’m Co)
50 150 | 250 | 350 | 450 | 550 | 650 | 750 850
WR3 T 359 | 33.6 | 34.2 | 36.1 | 36.7 | 37.4 | 37.7 | 36.5 38.4
B 34.2 | 34.4 | 353 | 36.0 | 37.8 | 40.1 | 38.6 | 38.3 38.0
WR4 T 343 | 34.8 | 354 | 36.4 | 37.2 | 38.9 | 38.4 | 40.0 40.6
B 33.2 | 33.7 | 339 | 353 | 37.1 | 39.1 | 39.3 | 40.3 39.9
WR5 T 37.1 | 345 | 344 | 350 | 34.6 | 35.7 | 37.1 | 36.2 36.2
B 36.3 | 34.4 | 346 | 353 | 37.8 | 385 | 37.7 | 39.3 39.7
WR6 T 338 | 33.3 | 344 | 353 | 353 | 359 | 357 | 359 35.6
B 34.0 | 35,5 | 356 | 388 | 40.3 | 39.4 | 39.7 | 40.0 39.8
WR7 \ 39.9 | 34.1 | 34.2 | 358 | 38.4 | 36.0 | 354 | 34.9 34.8
B 33.7 | 33.7 | 34.6 | 37.7 | 39.2 | 39.7 | 374 | 37.5 37.7

Stand | Pos. gampiindanldou (0
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR1 AL 443 | 433 | 445 | 43.1 | 40.3 | 40.3 | 35.8 | 33.9 40.18
B 46.7 | 47.2 | 47.6 | 48.0 | 43.6 | 38,5 | 36.2 | 35.7 42.81
WR2 T 49.3 | 49.3 | 39.1 | 37.3 | 329 | 32.2 | 332 | 329 38.92
B 369 | 46.6 | 464 | 46.1 | 459 | 44.1 | 41.2 | 36.2 41.02
WR3 T 38.7 | 39.2 | 39.7 | 379 | 36.8 | 36.0 | 35.6 | 35.7 36.83
B 38.9 | 37.3 | 38.1 | 365 | 34.4 | 34.8 | 339 | 33.8 36.49
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1519 N.5 (AB)

40

Stand | Pos. gauniinaannldau (0
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR4 T 39.9 | 40.0 | 39.0 | 38.4 | 37.3 | 36.7 | 35.6 | 35.0 | 37.52
B 40.3 | 43.4 | 41.5 | 40.0 | 42.4 | 38.0 | 38.2 | 36.3 38.35
WR5 T 36.1 | 36.0 | 36.4 | 36.6 | 35.5 | 39.2 | 35.3 | 34.6 3591
B 39.5 | 40.0 | 40.2 | 40.1 | 39.2 | 37.5 | 35.8 | 34.7 | 37.68
WR6 T 353 | 35.2 | 35.6 | 35.6 | 34.9 | 35.0 | 35.5 | 35.1 35.14
B 40.2 | 38.7 | 37.7 | 37.4 | 36.0 | 35.0 | 34.6 | 34.9 37.51
WRY T 350 | 36.0 | 36.4 | 35.1 | 34.6 | 34.5 | 35.2 | 35,5 | 35.64
B 375 | 37.3 | 37.2 | 37.0 | 36.2 | 36.0 | 34.6 | 34.2 36.54

A1519 N.6 A59RAUNNA work roll InunUsuanausIsoutamasanmie 50% 3 i

Stand | Pos. gamgiindeannlde (0
50 150 | 250 | 350 | 450 | 550 | 650 | 750 850
WR1 T 293 | 30.9 | 30.7 | 324 | 32.8 | 32.6 | 32.7 | 33.0 33.6
B 334 | 319 | 331 | 37.0 | 393 | 416 | 43.1 | 42.7 44.5
WR2 T 30.1 | 30.5 | 315 | 343 | 30.7 | 37.9 | 38.3 | 38.3 39.8
B 30.0 | 32.0 | 345 | 383 | 38.4 | 39.0 | 41.1 | 42.2 39.5
WR3 T 285 | 270 | 295 | 30.1 | 30.7 | 31.3 | 314 | 31.9 32.2
B 30.2 | 31.6 | 322 | 345 | 34.8 | 34.9 | 36.0 | 345 36.6




M1519 N.6 (AD)
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Stand | Pos. gauniinaannldau Co)
50 150 | 250 | 350 | 450 | 550 | 650 | 750 850
WR4 T 30.2 | 31.3 | 31.7 | 32.0 | 30.9 | 32.0 | 32.6 | 33.2 33.7
B 332 | 34.2 | 35,5 | 36.6 | 35.6 | 37.8 | 37.3 | 39.1 35.8
WR5 T 304 | 31.4 | 31.2 | 31.2 | 30.6 | 31.1 | 31.5 | 31.8 31.8
B 37.0 | 33.2 | 33.7 | 32.2 | 34.2 | 345 | 35.1 | 354 35.6
WR6 T 29.0 | 30.3 | 30.5 | 30.8 | 31.5 | 31.1 | 315 | 31.5 31.9
B 334 | 342 | 345 | 34.6 | 33.4 | 344 | 347 | 34.9 35.1
WR7 T 339 | 29.1 | 32.7 | 33.5 | 34.2 | 34.9 | 30.2 | 38.3 30.0
B 34.8 | 34.3 | 34.0 | 33.8 | 33.5 | 34.9 | 325 | 33.3 33.2

Stand | Pos. gaunInasaInlgy (0
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR1 T 34.0 | 33.9 | 34.1 | 33.4 | 32.4 | 33.7 | 29.6 | 32.3 32.44
B 436 | 41.3 | 40.6 | 37.3 | 39.2 | 37.0 | 33.5 | 322 | 38.31
WR2 L 39.7 | 39.8 | 38.8 | 37.8 | 36.4 | 33.2 | 30.8 | 29.4 35.14
B 40.2 | 42.1 | 42.3 | 40.1 | 38.1 | 34.9 | 33.6 | 32.3 37.56
WR3 T 31.8 | 31.3 | 31.3 | 315 | 30.1 | 295 | 28.7 | 28.4 30.31
B 35.0 | 34.6 | 33.8 | 33.5 | 33.0 | 32.0 | 30.0 | 29.1 33.31
WR4 T 33.8 | 33.7 | 33.0 | 32.0 | 31.1 | 320 | 34.7 | 32.8 32.39
B 350 | 38.8 | 38.0 | 37.0 | 35.5 | 35,5 | 344 | 349 36.13




M1519 N.6 (AD)

a2

Stand | Pos. gauniinaannldau (0)
950 | 1050 | 1150 | 1250 | 1350 | 1450 | 1550 | 1650 | Average
WR5 | T | 32.1 | 32.0 | 31.7 | 31.4 | 30.3 | 31.3 | 31.2 | 30.8 | 31.28
B 358 | 36.7 | 35.7 | 35.6 | 343 | 34.7 | 34.1 | 34.2 | 34.82
WR6 T 320 | 32.0 | 33.0 | 31.2 | 31.1 | 30.9 | 30.7 | 30.2 | 31.13
B | 352 | 354 | 355 | 34.7 | 33.9 | 34.2 | 33.1 | 325 | 34.34
WRY T 298 | 29.5 | 29.4 | 29.7 | 31.6 | 30.5 | 29.3 | 29.7 31.55
B 325 | 322 | 334 | 333 | 324 | 343 | 32.6 | 31.3 | 33.31
ANS19 N.7 ANS9MART Flow Lade work roll 1 - work roll 7 usiaglvie
Flow work roll (m’/hr.)
Mode Standard Valve Stand | Pressure down 20% reduce VSD
Flow Eork SR 7 bar VSD to 50%
work roll 7 3 units
WR1 | 772 m’/hr. 560 m’/hr. 474 m’/hr. 370 m’/hr. 532 m’/hr.
WR2 | 700 m’/hr. 490 m’/hr. 432 m’/hr. 367 m’/hr. 521 m’/hr.
WR3 | 742 m’/hr. 796 m’/hr. 699 m’/hr. 548 m’ /hr. 750 m’/hr.
WR4 | 515 m’/hr. 458 m’/hr. 388 m’/hr. 342 m’/hr. 397 m’/hr.
WR5 | 523 m’/hr. 565 m’/hr. 538 m’/hr. 305 m’/hr. 546 m’/hr.
WR6 | 421 m’/hr. 444 m’ /hr. 383 m’/hr. 341 m’/hr. 409 m’/hr.
WR7 | 572 m’/hr. 462 m’/hr. 398 m’/hr. 395 m’/hr. 440 m’/hr.
Total | 4,245 m’/hr. | 3,775 m’/hr. | 3,312 m’/hr. | 2,668 m’/hr. | 3,595 m’/hr.
Flow




A1519 1.8 A5 1LaERINAI Ul Rdswsazlnug

Average electric power (kWh)

43

Standard 2,030 kWh
Valve Stand work roll 1 — work roll 7 1,834 kWh
Pressure down 7 bar 1,252 kWh
20% VSD 1,025 kWh
reduce VSD to 50% 3 units 1,345 kWh
A1519 1.9 mﬂﬁaaﬂaf\i’%wwmm%u
a1au Uadunviun e vaneavtui
CP0O04 A
1| dwdEn / Useinn /5u 300 DD 72
MNBEUATEY (S/N)
2 | dnsnisiua m>/h 1,925
3 Lgn (Head) m 132
4 | Uszanvedlua Water
5 | sumgilvediva C 37
6 A8 kW 950
7 | enudaseutiuh rom 1480
8 | UssAvsnmdiszyld % 83.5
9 ASINSIIUA NI kw/
m*h
10 | wewmes Bie ANSALDO
dnindsiisey kw 950
nszudlvanuiing Amp 97.8
Ausafiseyld rpm 1480
wsaduliinTialer Volts 6600
UsgAnsnmilszyly % 95.5




1519 N.9 (AB)
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a19u Uadsninun nine vaneauduih
CP004 A
AUsznouidaissyld 89
AudTiaale Hz 50

A1519 1.10 AsendanulniiileSalaele Valve Stand Work Roll 1 - Work Roll 7 42450

U
AU GRNALY! L | Wy
~ L | Flow L | naniily .
Tl Flowiade | Wilwade | | nam | Tl
L iy . DRE e N . 12459
WRASYI | 92939 U950 - T | » Tu1
& Qy FOFUITU Juu |
30 (m3/hrs) | Tuau 39 (s) Fla
(m3/hrs.) (s)
(kwh) (kwh) (kwh)
Salnun 2,298 5,244 1,834 3,775 2 5 1,973.15
Uszudain
SauuuUn®@ 2,298 5,244 2,030 4,542 2 6 2,101.62
nE i
mmilaam 198.47
Tasatalug
w&uil
&1150a0 623,082
Tanad
(kwh/Y)
Aondudud
Uszudale 2012554

L m/A)




M1519 N.11 A151908 Ul ATESaleeUSuAINUAUAIED 7 bar 12950TUINU

a5

PAIIY PNAIIY L oy PRI
4 4 | Flow 4 | Nty -
Tl Flowiade | Wdade | | | nad | Il
4, L , LRAYYI N 92999
ALY | 92930 U950 P T | » Tu1
. v FOVUI | Junu |
30 (m3/hrs) | Fuu 39 (s) Flag
(m3/hrs.) (s)
(kwh) (kwh) (kwh)
IR 2,298 5,244 1,252 3,312 2 5 1,565.92
Usendiati
ERIRGIIRG 2,298 5,244 2,030 4,542 2 6 2,101.62
NI 535.70
A1115080
Iasedala
NS
A1115080 2,598,129
lomal
(KWh/Y)
A duidud 8,391,957
Usendala
W M/A)

A1519 N.12 A519nSau LAl Salaela Valve Stand Work Roll 1 - Work Roll 7 %2458

Funulnuausu VSD asnde 20%

WANY AN nadl |
r - | Flow 2 e, WANY
Tl Flowade | luade | | e | Tvaa .
L L , DR S . Tttty
WRAEYI | ¥I9IA 4950 P T | 50 .
. v FOYUIU v 1 919
39 (m3/hrs) | YUU 9 (s) | YUY
(m3 /hrs) (kWh)
(kwh) (kwh) (s)
Fnlvun 2,298 5,244 1,025 2,668 2 5 1,406.73
Usendn




1519 N.12 (519)

46

WAL NAIY nadt |
2 4 | Flow 4 o NAY
Tl Flowiade | Wdade | | | nan | T .
L o , WA |, Tl
ALY | 92930 U950 P T | 90 .
. v FOVUI | v 1 7la9
9 (m3/hrs) | YuUU 30 (s) | Fuau
(m3/hrs.) (kWh)
(kwh) (kwh) ()
SaLuuUN® 2,298 5,244 2,030 4,542 2 6 2,101.62
Wil 694.89
a130an
gisiadlus
WA 3,370,196
a130an
Taned
(kwh/Y)
Aondudui
Uszndale 10,885,733
(/1)

A1519 1.13 Asendanulniinildsalaete Valve Stand Work Roll 1 - Work Roll 7 42450

FunulnuaUsuan VSD awnas 50% 3 @7

IGRN! IGRNGIY! p GRNaM!
o 4 | Flow 4| el oo
Tl Flowiade | Wiwade | | nam | Tl
L, ~ , WaAg |, %2959

WRREYIN | 9939 43950 - T | » Tu1

. > FOTUIY | Junu |,

30 (m3/hrs) | Uy 39 (s) Tl

(m3/hrs) (s)

(kwWh) (kwWh) (kwWh)
Falnu 2,298 5,244 1,345 3,595 2 5 1,630.93
Uszndain
FauuuUng | 2,298 5,244 2,030 4,542 2 6 2,101.62




1519 N.13 (519)
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AU WA L oy AU
4 4 | Flow 4 | Nty -
Tl Flowiade | Wdade | | | nad | Il
L, L , WaAsYN |, | 12999

WABYI | ¥93A 43950 P T | o Tu1

. v FOVUI | Junu |

30 (m3/hrs) | Fuu 39 (s) Flag

(m3/hrs.) (s)

(kWh) (kWh) (kwWh)
SARaM 470.69
a130a0
gsindlus
W&
GREPRGIY 2,282,829
1asol
(kWh/Y)
Andutui
Usendnla 7,373,539

(W mA)
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