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16) kaN9ITNI5ATUIUYUTTNBU

Once Through Boiler Project
Customer:

Existing condition
Boiler

Capacity

Brand

Burner

Fuel

Fuel Price

Steam Pressure

Feed Water Temp.
Stack Temp.

Approx. ambient temp.

Operation time

Consumption (LPG 2018 usage = 540,000 kg./year)

Efficiency Calculation

WeeanldinsAnde Steam meter %38 Feed water meter

fatuarUselivlszavsnmvemilelemlneyszanaandeyagumgivdes

STACK LOSS - % - NATURAL GAS

CcGCw

2006

2,600 kg./hr.
LOOS
870-3,483 kW
LPG
22 Baht/ke.
8 Bar
80 °C
210 °C
35 °C
365 days/year
13 hours/day
45,000 kg./month
1500 kg./days

115 kg./hour

% DIFFERENCE BETWEEN FLUE GAS AND ROOM TEMPERATURES IN DEGREES FAHRENHEIT

CQO2| 200 [220 |240 |260 | 280300 |320 [340

360

380

400

420

440

460

480

500

520

540

560

580

600

620

640

660

680

700

3.0 231|244 (259 |272|286)|300|31.3 328

341

358

36.8

38.2

39.8

41.0

42.2

43.8

450

46.3

47.8

48.0

50.0

35 212 |225(238|24.9|26.1|27.2 |284 |29.6

309

32.0

332

34.4

35.8

36.8

379

39.2

40.3

416

42.8

43.8

45.0

46.2

47.7

48.3

498

4.0 119.9 1209 [22.0|23.1|24.1|261 |26.2 | 27.2

28.3

29.4

30.4

31.8

32.5

33.8

34.8

35.8

36.8

378

38.8

39.9

40.9

421

43.0

44.1

452

46.2

45 18.9(19.9(209|21.8|22.7|23.6 |245 |26.5

26.4

273

28.3

29.2

30.2

31.2

322

33.0

34.0

34.9

35.9

36.8

37.8

38.6

39.8

404

415

42.6

5.0 18.0(18.9[19.8|20.6|21.4|22.2 |231 |24.0

24.9

25.8

26.8

215

28.3

291

30.1

309

31.8

32.5

33.6

34.3

35.7

36.2

36.9

37.8

388

39.7

55 174|181 (189 |19.8|20.5)|21.2 [221 |22.9

23.8

245

25.2

26.2

26.9

278

28.5

29.2

30.0

30.8

31.8

32.3

33.2

34.1

349

35.8

36.3

373 |

6.0 16.8 |17.4[18.2|18.9| 196|204 [211 |21.8

22.7

233

241

249

255

26.2

271.0

278

28.4

29.2

30.0

30.8

315

32.2

32.9

33.8

34.3

35.2 |

65 | 16.3 [16.9|17.6 | 18.4| 19.0|19.8 |20.4 | 21.1

21.8

224

23.2

23.8

24.5

25.2

25.9

26.5

27.2

219

28.7

29.2

30.0

30.9

31.4

32.1

32.8

335 1

70158 [16.5[171|17.8| 18.4|191 |19.8 |20.4

21.0

218

223

229

23.6

24.2

24.9

26.5

26.2

26.8

274

28.0

28.8

29.4

30.0

30.8

31.2

320 |1

7.5 155|161 [16.7 |17.2| 17.9| 185|191 | 19.8

20.3

209

215

22.2

22.8

233

24.0

24.6

25.2

25.8

26.4

26.9

27.7

28.2

28.8

294

30.1

308 !

15.2 | 15.7 [16.3 | 16.9| 17.4| 18.0w186 | 19.2

19.8

203

209

21.5

22.1

228

232

23.8

244

25.0

25.5

26.0

26.7

27.2

278

284

29.0

295 |

8.5 49 154159165 17|76 | 1820187

19.3

19.8

204

20.9

214

22.0

22.5

23.1

23.7

24.2

24.8

253

25.8

26.4

26.9

274

28.1

286 |

9.0 | 146(15.2|156.7 | 16.2| 16.6| 17.2 | 17.6 |18.3

18.8

19.3

19.9

9511441149154 | 159| 164|169 | 174 | 179

18.4

189

185

10 [ 142|14.6 152 |156| 16.1|16.6 | 17.1 |[175

18.1

185

19.0

Diff. temp. Stack - Ambient

Estimate excess oxygen

From the graph

Estimate CO2

From the table

Then, stack loss =

Estimate Radiation & Convection losses =
Estimate air purging loss =

Estimate Existing Boiler Efficiency =

o

3

s
N pb:s’ 4

0y

est. 8.5%

»
»

20

a0

40

EXCESS AIR = Volume % (Dry Analysis)

GAS CONCENTRATE - Volume %

26.2

26.7

27.2

278 |

254

258

264

269 |!

248

252

25.8

262 |

315 °F

6%

8.5%

17.9%

2%
1%

79.1%




Estimate Start Up Energy for each day, @ 30 min, 870 kW 435 kWh/day
Estimate LPG consumption during startup 549.94 kWh/day
1,979.78 MJ/day
39.60 kg. LPG/day
1,188.00 kg. LPG/Month
Estimate Saving
New Once Through Boiler efficiency = 88%
Installed with Economizer, net boiler efficiency = 90%

Estimate energy efficiency improvement =

Estimate LPG saving from higher efficiency = 6,201.01 kg./month
Estimate Start Up Losses for each day, @ 5 min, 161.5 ke. LPG/hr at half load 13.46 ke. LPG/day
Estimate LPG consumption during startup 404 kg. LPG/Month

Estimate LPG saving from shorter startup period = kg./month

Estimate LPG cost saving = kg./year

Gross Saving

Baht/Year

Investment Cost 3,800,000 Baht




