References

A.Lara Saenz and R.W.B. Stephens. 1986. Effects and control; Review of sound
propagation in air . SCOPE 24 Noise pollution. Great Britain :
John Wiley & Sons.

Bies, D.A., and Hansen, C.H. 1988. Engineering Noise Control:Sound power and
sound pressure level estimation procedures.

Bionetics Corporation. 1981. Handbook for industrial noise control. NASA SP-5108.
Technology Transfer. National Aeronauties and Space Administration.
Langley Research Center. Hampton. Virginia. 1-135 pp.

Bruel & Kjaer. 1982. Noise control ; Priciples and practice. Naruaem Denmark :
Bruel & Kjaer.

Cyril M.Harris and Charles. 1979. Handbook of Noise Control : Sound Propagation
in open air. second edition: McGraw-Hill.

Dance, S.M., and Shield, B.M. 1994.Noise Control Modelling in Non-Diffuse
Enclosed Spaces using and Image source model (CISM Model).

UK : South Bank University.

Egan M. Davis. 1972. Concepts in architectural acoustics. U.S.A. : McGraw-Hill

book.
Electricity Generating Authority of Thailand. 1992. Gas Turbine Combined Cycle;
Rayong Power Plant. Rayong : Efficiency Department of RPP.

Electricity Generating Authority of Thailand. 1994. Electricity in Thailand. Bangkok :
Public Relations Department EGAT.

Electricity Generating Authority of Thailand. 1995. Electricity in Thailand. Bangkok :
Public Relations Department EGAT.

Esso, Steenkool Technologie B.V. 1982. Guide for measuring and calculating
industrial noise.Netherlands: Esso.

Golden Software. 1994. Surfer for windows; Contouring and 3D surface mapping
user’s guide. Colorado, U.S.A.: Golden Software.

G.Porges, 1977. Applied Acoustics; Room Acoustics. The Great Britain:119-127 pp.

G.Porges, 1977. Applied Acoustics; Sound in enclosure. The Great Britain:
105-117pp.

Grant, S. Anderson. n.d. Outdoor Sound Propagation. Lexington, Massachusetts,
U.S.A: Harris Miller Miller & Hanson.

Hassall, J.R., Zaveri,K. and Phill,M. 1988. Acoustic noise measurements. 5 edition.
Naruaem Denmark : K.Larsen & Son A/S.

Hawryszkiewycz, |.T. 1994. Introduction to systems analysis and design. NSW,
Australia: Prentice Hall.

Howard K. Pelton. n.d. Noise Control Management. Dallas, Texas, United
States: Pelton Marsh Kinsella.

International organization of standardization (ISO).1979. Acoustics: Determination
of sound power levels of noise source : Survey method. ISO 3746
switzerland: ISO.

International organization of standardization (ISO).1988. Acoustics:

Measurement of sound pressure levels of gas turbine installations for
evaluating environmental noise : Survey method. ISO 6190 .
Switzerland: ISO.

International organization of standardization (ISO).1993. Acoustics: Attenuation of
sound during propagation outdoors Part 1 ; Calculation of the absorption
of sound by the atmosphere. ISO 9613. Switzerland: ISO.




93

International organization of standardization (1ISO).1993. Acoustics: Attenuation of
sound during propagation outdoors Part 2 ; A general method of
calculation. ISO 9613. Switzerland: ISO.

International organization of standardization (ISO).1994. Acoustics: Determination

of sound power levels of multisource industrial plants for evaluation of

sound pressure levels in the environment: engineering method. ISO 8297.
switzerland: I1SO.

Jakobsen, J.,and Andersen, B. 1983. Noise Immission from Industry: Measurement
and rediction of Environmental Noise from Industrial Plants.
Denmark: Danish Acoustical Laboratory.

James P. Cowan. 1994. Handbook of Environmental Acoustics. New York, U.S.A:
Van Nostrand Reinhold.

Jenkins, M.P., Salvidge, A.C. and Utley, W.A. 1976. Noise levels at the boundaries
of factories and commercial premisses. Conrnwell McGraw-Hill
International editions; Chemical engineering series.

John Socha. 1993. Learn programming and visual basic 2.0. Sybex/Tech Asian
Edition, Singapore: Tech Publications PTE. Ltd.

Johnson R.S. 1995. Inter-noise 95 : Environmental noise criteria and gas turbine
noise control. 827-831p. Newport Beach, California, U.S.A.

Joseph A.Edminister. 1993. Theory and Problems of electromagnatics 2/ed,
Schaum’s outline series. New York, U.S.A. McGraw-Hill.

Karsten B.Rasmussen. 1985. Inter-noise 95 :Outdoor sound propagation under
the influence of wind and temperature radients. 495-498p. Munich,
Wirtschaftsverlag NW, D-Bremerhaven, Germany.

Kragh, J., Anderson B., and Jakobsen, J. 1982. Environmental Noise from Industrial
Plants.General Prediction Method. Denmark: Danish Acoustical
Laboratory.

Leo L. Beranek Istvan L. ver.1992. Noise and Vibration Control Engineering
Principal and Application. ULRICH J. KURZE Muller-BBM GmbH
Munchen Germany: John Wiley & Sons.

Michael, D. Curley. 1996. Power; On-line reference library aids gas-turbine users.
n.p.: McGcaw-Hill. ;

Michael Valenti. 1996. Power; Power plants to go. n.p.: McGraw-Hill.

Michael R. Stinson, David I.Havelock, and Gilles A.Daigle.1995. Inter-noise 95 :
Comparison of predicted and measured sound pressure levels within a
refractive shadow presence of turbulence. 327-330p. Newport Beach,
California, U.S.A.

Microsoft Corporation. 1993. Microsoft visual basic; Programming system for
windows version 3.0 Programmer’s guids.U.S.A.: Microsoft Corporation.

Microsoft Corporation. 1993. Microsoft visual basic; Programming system for
windows version 3.0 Language Reference. U.S.A.: Microsoft Corporation.

Microsoft Corporation.1994. Visual basic user's guide for programming in microsoft
Excel 5.0. U.S.A.: Microsoft Corporation.

Murray Hodgson and Davis N. Lewis. 1994. Journal Acoustics Society of America;
Environmental-correction factors for typical industrial workrooms,
Acoustical Society of America, p.1510-1517.

Nordtest Project. 1989. Noise Emmission from Industrial Plants Measurement
Methods FinalReport. Denmark: Danish Acoustical Laboratory.

Patrick F. Cunniff. 1977. Environmental noise pollution. U.S.A.: John Wiley & Sons.

Public Electricity Authority(PEA). 1995. Electricity in Thailand. Bangkok .




Remi Planche. 1988. Data driven systems modelling. Great Britain: Masson and
Pentice Hall.

Robert Swanekamp. 1996. Power; single-shaft combined cycle packs power in at
low cost. n.p.: McGraw-Hill.

Ross Nelson. 1993. Running visual basic for windows. Washington, U.S.A.:
Microsoft Press.

Shell Internationale Petroleum MIJ.B.V. 1993. Sound Power Level Allocation
Report. The Hague, Netherland.

Scott, D.F. and Eric Bloom. 1994. Visual basic 3 by example.Indianapolis, U.S.A.:
Que Corporation.

The engineering equipment and materials users (EEMUA). 1988. Noise procedure
specification. London: EEMUA.

The Ministry of International Trade and Industry. 1980. Method of noise prediction
on factory planning. Japan: Association of Industrial Pollution Prevention.

Verein Deutscher Ingenieure(VDI).1985. Outdoor sound propagation. Dusseidorf,
Austria: VDI Verlag GmbH.

Wakil, M.n.El. 1995. Powerplant Technology. McGrawHill Book Company.

Yamamoto, T., Takagi, K., and Hiramatsu, K. 1990. Science of noise. Japan: n.p.




IWIANNSAIUNIINY 18D
CHuLALONGKORN UNIVERSITY



Appendix A
Equipment Apparatus

A.1 Briiel & Kjaer Modular Precision Sound Level Meter Apparatus
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Figure A.1 Briiel & Kjaer Modular Precision Sound Level Meter
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1. Loading module and check the module status

- Switch the intrument off and attach the front plate

- Insert BZ 7107 module into the rear of the intrument

- Set the Power to On and Load/Run to Load

- Press Module no. 08 to load the program from application module
- Set Load/Run to Run and Power to Off

- Pull the BZ 7101 out of the intrument and put the cover back

- Set Power to On to begin measurements

- Set Load/Run to Run

- Press Module No. 08

* When module is loaded the default status of the instrument was;

Time weighting : Fast Threshold Level : 60
Frequency Weighting : A Real Time Clock : 00:00
Frontal/Random : Frontal Start Time : 00:00
FSD (Meas.Range) : 120 dB Min.Duration 03
Displayed Parameter : SPL Status : Stop
Ko factor : 0.0 No. of Records : >00<
Sp.Function : FO0O0 Event Duration : 00:00

2. Test and K-Factor

- Set Load/Run to Run

- Press Test to test the digital display

- Set Load/Run to Load

- Press K-Factor to set the microphone correction factor that is shown in the
calibration sheet supplied within the microphone box.

- Use pushkeys 0 to 9 and +/- to key-in the correct K-factor

- Set Load/Run to Run

- Press K-Factor to check the setting K-factor

3. Status and Time weighting

The following time weightings may be applied to the incoming signal: “ Fast”,
“Slow” and “Impulse”. They correspond to the “F”, “S™ and “T” time weightings defined by
IEC. This study use “Slow” mode to collect the data.

- Checking the time weighting by press Time W.

- Changing the time weighting by press Time W. plus Selector > or <
simultaneously.

4. Frequency weighting
Four frequency weighting are built-in and the following symbols are used to indicate
the selected weighting: (Use “Linear” when octave filter operated)

A : “A” as per IEC 651

C : “C” as per IEC 651

L.... : Linear 10 Hz to 20 kHz or All Pass 2 Hz to 70 kHz
- Checking by press Freq.W.

- Changing by press Freq.W. plus Selector > or < simultaneously.
5. Full Scale Deflection (FSD)

- Checking by press FSD (Set to fit the actual range)
- Changing by press FSD plus SelectorSelector > or < simultaneously.
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* Changing the FSD automatically sets the threshold at the bottom of the new
measuring range selected.

6. Displayed Parameter

With application module BZ7107 Sound level meter can display any of the following
parameters associated with the incoming acoustic signal:

SPL : Max. RMS level in 1 second interval (in accordance with IEC 651)

LEQ : Leq (in accordance with IEC 804)

SEL : SEL (in accordance with IEC 804)

LEQ- : Average SPL in the previous second

MAXL : Max.RMS level

MAXP : Max.Peak level

INST : Sampled RMS level in 1 second interval

PEAK : Max.Peak level in 1 second interval

- Checking displayed parameter by press Displayed Parameter

- Changing displayed parameter by press Displayed Parameter plus Selector > or <
simultaneously.

7. Transferation and storation of noise data from sound level meter.

Special functions allows the user to choose between different event recording, print-
out and display modes, etc. The choice is implemented by keying-in a three digit Special
Function code.

Format of Special Functions : F ### (#: user selectable decimal digits)

F ¥4

F OAB Manual Start/Stop

F 1AB Auto “ Threshold Level”

F 2AB Auto with preset start

F 3CD Re-Call (to display)

F 4CD Print Format 1 (Short format)
F 5CD Print Format 2 (Long format)
F 6AB F OAB

F 7AB F OAB

F 8AB F OAB

F 999 Erase of the entire data store
A=0 Normal DC-Output

A=1 Relay

B=0 -

B=1 Trace

CD Record No. (01-99)

CD=00 All records

Selection of Special Function

- Checking by set Load/Run to Run and press Special Function

- Keying-in by set Load/Run to Load, press Special Function and us
Record recall display and use keys 0 to 9 to key-in the desired function code

- Set Load/Run to Run to apply the Special Function keyed-in.
* If the F4d#HHE, F5#HEE, FO#HHE have been executed, the Special Function F000 is
automatically selected.

Print-Out and Erase Modes
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There are two type of hard-copy from print-out function;
- Long Print-Out ( F4#Ht )

- Short Print-Out ( F5### )

- Erase all (F999)

Al of this functions can be done after conecting the SLM to graphic printer or
personal computer using ZI 9100 Interface modules. The method of establishing control of
the 2231 from monitor program, is as follows;

1. Connect a terminal or computer to the 2231 Sound Level Meter using the
Interface Module.

2. Set the terminal or computer and the Interface Module to the same baud rate and
set the echo function as required. If a terminal is used in full-duplex mode, then the echo
function of the Interface Module should be on, so that data sent to the 2231 is also sent to the
terminal screen by the 2231. For half-duplex operation, the echo should be off. The factory-
set baud rate for the Interface Module is 1200 baud without echo.

3. If using a terminal, set its “* CAPS LOCK” key to “on”

4. Set the Load/Run to Load

5. Press and release Module No.... and the display now shows M-Mo

6. Set the Load/Run to Run and the monitor now transmits;

2231 MONITOR [Bel] [Bel] [Bel]
[Bel] [Bel] [Bel] [Bel] [Bel]

[CR] [LF]

:[CR]

A.2 SA-25 RION Real-Time Analyzer

Connect microphone to preamplifier and analyzer
Turn the power and CRT button on

Adjust CRT density

Setting input signal mode from Preamplifier

Set sensitivity at -20 dB/Pa

Set frequency range and 1/1 octave band filter

Set time constant at slow mode

Calibrate microphone using acoustic calibrator

Set manual/auto to store data during measurement

CONOORWON=

A.3 Equipment Diagram

Figure A.3 Equipments Occupied during the noise measurement.



Appendix B
Measured SPL Data

B.1 Sound Pressure Level (SPL) of noise source in decibels.

Table B.1(a) Sound Pressure Level of Cooling tower.

Cooling Tower noise level from Rayong Power Plant
Posno. | 63 TAS 20 e 80

100

:{ Cooling Tower

Figure B.1(a) Measurement Position of Cooling Tower.
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Table B.1(b) Sound Pressure Level of Air Inlet.

Air inlet noise level from Rayong Power Plant Full operation
Pospo. | 63 | 125 | 250 | 500 1000 | 2000 | 4000 | 8000 | SPL

Table B.1(c) Sound Pressure Level of Cooling Fin Fan.

Cooling fin fan noise level from Rayong Power Plant
Posno. | 63 | 125 | 250 | 500

-

Table B.1(d) Sound Pressure Level of Air-Compressor.

Air compressor noise level from Rayong Power Plant Full operation

Cooling fin

e

S5 80.8

g 7 e e
veiE R0




Air Inlet
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Top view Side view

Figure B.1(b) Measurement position of Air Inlet.
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Top view

Side view
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Figure B.1(c) Measurement position of Cooling Fin Fan.
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Figure B.1(d) Measurement position of Air-Compressor.
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Figure B.1(e) Measurement position of Cooling Fin Fan Motor.



Table B.1(f) Measured SPL of Noise Source of RPP in decibels.

Pos. | X | Y | z | 6 | 425 | 250 | 500 | 1000 ] 2000 | 4000 | 8000 ] SPL
26 | 652 | 2688 | 15 | 340 | 370 | 300 | 441 | 486 | 457 | 432 | 347 | 524
27 | 1048 | 2688 | 15 | 3.1 | 364 | 308 | 442 | 470 | 465 | 440 | 331 | 522
28 | 1444 | 2688 | 15 | 346 | 370 | 411 | 433 | 456 | 48.7 | 434 | 323 | 525
20 | 1817 | 2688 | 15 | 344 | 372 | 433 | 46.1 | 460 | 460 | 430 | 308 | 523
30 | 2237 | 2688 | 15 | 337 | 403 | 469 | 478 | 508 | 498 | 453 | 383 | 558
31| 2633 | 2688 | 15 | 32 | 460 | 560 | 534 | 559 | 510 | 467 | 355 | 609
32 | 3124 | 2688 | 15 | 35 | 408 | 515 | 525 | 552 | 518 | 476 | 352 | 504
33 | 3630 | 2688 | 15 | 348 | 438 | 492 | 496 | 535 | 485 | 447 | 338 | 57.2
34 | 4035 | 2688 | 15 | 331 | 402 | 461 | 444 | 480 | 452 | 441 | 302 | 531
35 | 4511 | 2688 | 15 | 325 | 372 | 422 | 448 | 459 | 461 | 441 | 305 | 520
36 | 5144 | 2688 | 15 | 330 | 347 | 37.7 | 35 | 421 | 47.7 | 414 | 32.7 | 504
37 | 4511 | 2000 | 15 | 415 | 410 | 442 | 540 | 541 | 523 | 41.7 | 322 | 568
38 | 3322 | 2000 | 15 | 426 | 457 | 464 | 558 | 515 | 521 | 467 | 370 | 502
3 | 2202 [ 2090 | 15 | 442 | 410 | 468 | 561 | 527 | 55.7 | 526 | 38.7 | 609
40 | 1500 | 2990 | 15 | 453 | 434 | 476 | 526 | 534 | 551 | 540 | 41.4 | 604
45 | 1500 | 4320 | 15 | 444 | 483 | 482 | 546 | 582 | 555 | 50.7 | 414 | 620
46 | 2200 | 4320 | 15 | 441 | 471 | 487 | 559 | 551 | 5650 | 507 | 383 | 612
47 | 3480 | 4300 | 15 | 454 | 493 | 404 | 571 | 505 | 570 | 51.7 | 450 | 636
48 | 473 | 4320 | 15 | 451 | 483 | 487 | 520 | 574 | 574 | 527 | 430 | 621
40 | 4660 | 4545 | 15 | 440 | 469 | 538 | 495 | 545 | 529 | 520 | 419 | 602
50 | 4312 | 4545 | 15 | 445 | 57.7 | 51.4 | 502 | 555 | 538 | 50.7 | 439 | 620
52 | 3480 | 4545 | 15 | 456 | 404 | 4.7 | 510 | 582 | 548 | 51.1 | 438 | 616
57 | 1103 | 4545 | 15 | 43.7 | 480 | 488 | 520 | 569 | 546 | 512 | 46 | 620
76 | 1214 | 4652 | 15 | 465 | 494 | 51.3 | 513 | 548 | 53.4 | 536 | 505 | 61.0
77_| 1103 | 5013 | 15 | 450 | 459 | 488 | 488 | 502 | 495 | 505 | 490 | 578
78 | 2046 | 4606 | 15 | 431 | 485 | 511 | 516 | 554 | 540 | 548 | 518 | 615
79 | 3727 | 4606 | 15 | 469 | 521 | 515 | 528 | 546 | 522 | 401 | 435 | 60.4
80 | 5024 | 3508 | 15 | 427 | 527 | 560 | 50.7 | 51.3 | 524 | 48.7 | 402 | 605
81 | 5142 | 3508 | 15 | 428 | 486 | 544 | 531 | 536 | 539 | 400 | 306 | 605
82 | 907 | 3481 | 15 | 412 | 519 | 536 | 51.7 | 61.1 | 586 | 547 | 465 | 646
83 | 740 | 3481 | 15 | 415 | 525 | 57.1 | 542 | 609 | 570 | 531 | 449 | 647
84 | o74 | 3748 | 15 | 450 | 457 | 408 | 566 | 648 | 639 | 508 | 524 | 686
85 | o74 | 3028 | 15 | 29 | 438 | 472 | 518 | 574 | 625 | 562 | 493 | 649
86 | O74 | 4150 | 15 | 454 | 42 | 508 | 514 | 58.7 | 505 | 538 | 456 | 636
87 | 1112 | 4150 | 15 | 569 | 612 | 652 | 71.3 | 731 | 600 | 61.7 | 505 | 769
88 | 1191 | 4150 | 15 | 549 | 544 | 561 | 631 | 628 | 613 | 558 | 456 | 683
80 | 1270 | 4150 | 15 | 516 | 560 | 56.7 | 605 | 62.7 | 60.7 | 552 | 436 | 676
90 | 1270 | 3008 | 15 | 546 | 551 | 506 | 564 | 589 | 58.7 | 533 | 439 | 660
o1 | 1270 | 3748 | 15 | 32 | 308 | 4.1 | 496 | 513 | 501 | 452 | 344 | 56.7
92 | 1350 | 4150 | 15 | 440 | 535 | 526 | 545 | 483 | 546 | 486 | 330 | 606
3 | 1420 | 4150 | 15 | 487 | 555 | 534 | 565 | 556 | 579 | 536 | 385 | 636
94 | 2214 | 4150 | 15 | 576 | 643 | 638 | 621 | 619 | 609 | 55.7 | 460 | 702
o5 | 2214 | 3008 | 15 | 504 | 562 | 652 | 613 | 626 | 602 | 554 | 464 | 693
96 | 2214 | 3748 | 15 | 552 | 578 | 500 | 582 | 622 | 632 | 544 | 449 | 8.
o7 | 2208 | 4150 | 15 | 493 | 580 | 578 | 616 | 6569 | 656 | 605 | 494 | 106
08 | 2372 | 4150 | 15 | 444 | 602 | 655 | 665 | 605 | 69.4 | 644 | 566 | 748
% | 2300 | 4150 | 15 | 527 | 618 | 613 | 621 | 653 | 667 | 629 | 527 | 71.7
100 | 2470 | 4150 | 15 | 510 | 564 | 50.1 | 564 | 620 | 61.2 | 589 | 476 | 676
101 _| 2470 | 3008 | 15 | 401 | 533 | 543 | 565 | 638 | 670 | 647 | 525 | 706
102 | 2470 | 3748 | 15 | 525 | 559 | 506 | 63.7 | 601 | 706 | 68.7 | 56.7 | 750
103 | 2558 | 4150 | 15 | 527 | 613 | 61.1 | 626 | 640 | 658 | 621 | 504 | 71.0
104 | 2637 | 4150 | 15 | 430 | 521 | 566 | 581 | 618 | 636 | 583 | 456 | 676
105 | 3430 | 4150 | 15 | 521 | 5686 | 505 | 639 | 630 | 639 | 576 | 469 | 607
106 | 3518 | 4150 | 15 | 40.7 | 568 | 566 | 569 | 61.1 | 504 | 531 | 444 | 659
107 | 3607 | 4150 | 15 | 538 | 576 | 575 | 618 | 624 | 614 | 559 | 4.7 | 681
108 | 3507 | 3008 | 15 | 520 | 509 | 62.7 | 623 | 666 | 648 | 582 | 507 | 712
100 | 3607 | 3748 | 15 | 579 | 571 | 618 | 609 | 652 | 651 | 576 | 465 | 70.4
110 | 4291 | 3748 | 15 | 566 | 603 | 680 | 605 | 71.3 | 707 | 635 | 522 | 765
111 | 4201 | 3028 | 15 | 544 | 500 | 641 | 659 | 669 | 555 | 504 | 46.7 | 71.4
112 | 42901 | 4150 | 15 | 478 | 560 | 601 | 632 | 642 | 644 | 573 | 464 | 608
113 | 4350 | 4150 | 15 | 538 | 606 | 649 | 660 | 669 | 65.7 | 61.1 | 401 | 72.7
114 | 4420 | 410 | 15 | 575 | 615 | 625 | 670 | 704 | 710 | 663 | 632 | 757
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Table B.1(f) Measured SPL of Noise Source of RPP in decibels.(Cont.)

—

Pos. | "X 1 X | Z | 63 | 125 | 250 | S00 | 1000 | 20007 4000 | 8000 | SPL
115 | 4519 | 41 15 | 630 | 645 | 643 | 686 | 670 | 672 | 642 | 520 | 744
116 | 4588 | #1590 ) 15 | 559 | 648 | 654 | 676 | 655 | 675 | 643 | 502 | 739
117 1 4519 [ 3928 | 15 | 533 | 531 | 5908 | 646 | 661 | 690 | 654 | 561 | 730
118 | 4519 | 3748 | 15 | S39 | 562 | 629 | 679 | 682 | 681 | 652 | 563 | 741
120 | 3417 | 5112 ) 15 | S92 | 626 | 667 | 725 | 749 | 750 | 762 | 753 | 821
123 | 3005 | S559 | 16 | 526 | 611 | 583 | 578 | 595 | 592 | 581 | 546 | 67.3
125 | 3037 | 5130 | 15 | 587 | 622 | 648 | 721 | 748 | 748 | 761 | 753 | 819
127 13243 14760 | 15 | 584 | 61.7 | 648 | 721 | 745 | 761 | 752 | 478 | 809
128 | 3630 | 4697 | 15 | 535 | 506 | 531 | 521 | 508 | 516 | 51.4 | 489 | 60.7
120 | 907 | 3527 | 15 | S03 | 548 | 533 | 569 | 652 | 629 | 58.7 | 50.7 | 686
130 | 939 | 3572 | 15 | 42 | 530 | 511 | 521 | 613 | 604 | 550 | 465 | 653
132 | 730 | 3518 | 15 | 518 | 548 | 565 | 592 | 659 | 725 | 693 | 618 | 752
134 | 730 | 3463 | 15 | 495 | 51.7 | 508 | 544 | 584 | 631 | 505 | 51.7 | 664
1356 | 3005 | 3627 | 15 | 547 | 585 | 557 | 590 | 654 | 680 | 661 | 504 | 723
136 | 3037 | 3572 | 15 | 523 | 567 | 553 | 589 | 628 | 649 | 588 | 489 | 688
138 | 3037 | 3518 | 15 | 538 | 579 | 574 | 610 | 670 | 726 | 67.7 | 605 | 75.2
140 | 3037 | 3463 | 15 | 534 | 575 | 560 | 583 | 630 | 663 | 63.7 | 550 | 703
141 13306 {3301 | 15 | 715 | 511 | 552 | 556 | 585 | 596 | 599 | 501 | 726
142 | 3425 | 3391 | 15 | 502 | 492 | 539 | 546 | 578 | 597 | 61.7 | 5.1 | 66.6
143 | 3560 | 3391 | 15 | 500 | 521 | 518 | 544 | 580 | 588 | 616 | 580 | 66.2
144 13670 | 3301 | 15 | S00 | 515 | 531 | 533 | 556 | 562 | 565 | 532 | 632
145 | 3797 | 3391 | 15 | 466 | 545 | 611 | 575 | 598 | 622 | 619 | 575 | 684
146 | 3916 | 3391 | 15 | 484 | 506 | 630 | 632 | 633 | 680 | 682 | 631 | 735
147 | 4748 | 3391 | 15 | 563 | 469 | 518 | 508 | 544 | 554 | 574 | 569 | 638
148 | 4614 | 3391 | 15 | 462 | 506 | 520 | 511 | 544 | 507 | 642 | 58.2 | 669
149 | 4415 | 3801 | 15 | 534 | 462 | 485 | 520 | 524 | 545 | 554 | 53.7 | 618
150 | 4297 | 3301 | 15 | 436 | 523 | 603 | S59 | 556 | 576 | 599 | 653 | 659
151 | 3370 | 3888 | 16 | 518 | 852 | 634 | 679 | 725 | 746 | 700 | 61.4 | 783
152 | 3370 | P78 | 15 | 523 | 655 | 615 | 676 | 730 | 749 | 699 | 622 | 784
153 | 3370 | 4068 | 15 | 51.7 | 570 | 623 | 658 | 718 | 734 | 686 | ©.7 | 771
154 | 3370 | 4158 | 15 | 494 | 551 | 613 | 640 | 680 | 711 | 659 | 57.2 | 745
156 | 3425 | 078 | 15 | 646 | 701 | 71.7 | 788 | 779 | 789 | 741 | 659 | 844
176 | 3148 | 3870 | 15 | 4©3 | 558 | 579 | 649 | 700 | 671 | 60.7 | 503 | 731
177 | 3179 | 3861 | 15 | 493 | 03 | 529 | 595 | 659 | 61.7 | 570 | 478 | 686
190 | 3623 | 3427 | 15 | 581 | S99 | 644 | 647 | 653 | 665 | 595 | 502 | 721
191 | 3631 | 3427 | 165 | 578 | 625 | 675 | 667 | 702 | 704 | 635 | S50 | 756
192 | 3630 | 3427 | 15 | S51 | 584 | 643 | 653 | 684 | 70.7 | 650 | S0.7 | 746
193 | 3694 | 3427 | 15 | 468 | 566 | 613 | 605 | 642 | 680 | 604 | 523 | 71.2
194 | 3702 | 3427 | 15 | 564 | 673 | 71.7 | 711 | 672 | 663 | 608 | 515 | 765
196 | 3758 | 3427 | 15 | 539 | 567 | 643 | 605 | 61.2 | 614 | 5657 | 459 | 688
196 | 3766 | 3427 | 15 | 541 | ©3 | 637 | 641 | 655 | 667 | 61.7 | 536 | 720
197 | 3774 | 3427 | 15 | 474 | 559 | 631 | 657 | 696 | 721 | 683 | 625 | 760
198 | 3782 | 3427 | 15 | 452 | 521 | 543 | S59 | 595 | 600 | 546 | 473 | 649
199 | 3700 | 3427 | 15 | 440 | 523 | 528 | 551 | 568 | 573 | 515 | 440 | 628
200 | 3797 | 3427 | 15 | 40.7 | 543 | 502 | 478 | 50.7 | 532 | 47.7 | 3B1 | 502
201 | 3805 | 3427 | 15 | 412 | 480 | 484 | 481 | 495 | 504 | 464 | 373 | 566
202 | 3813 | 3427 | 15 | 432 | 449 | ©3 | 505 | S50 | 494 | 474 | 358 | S85
203 | 961 | 3301 | 15 | 715 | 511 | 552 | 556 | 585 | 506 | S99 | 80.1 | 726
204 | 1103 | 3391 | 15 | S02 | 492 | S39 | 546 | 578 | 907 | 61.7 | 591 | 666
205 | 1222 13391 | 15 | S00 | 521 | 518 | 544 | S80 | S88 | 616 | 580 | 662
206 | 1341 | 331 | 15 | 500 | 515 | 531 | 533 | 556 | 562 | 565 | 32 | 632
207 | 1500 | 3391 | 15 | 466 | 545 | 611 | 575 | 598 | 622 | 619 | 575 | 684
208 | 1658 | 3391 | 15 | 484 | 506 | 630 | 632 | 633 | 680 | 682 | 631 | 735
200 | 1856 | 3391 | 15 | 563 | 469 | 518 | S08 | 544 | S54 | 574 | 569 | 638
210 | 1975 | 3301 | 15 | 462 | 506 | 520 | 511 | 544 | 507 | 642 | 582 | 669
211 | 2094 | 3391 | 15 | S34 | 462 | 485 | 520 | 524 | 545 | 554 | 53.7 | 618
212 | 2213 | 33N | 156 | 436 | 523 | 603 | 559 | 56 | 576 | S99 | 653 | 659
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Table B.1(f) Measured SPL of Noise Source of RPP in decibels.(Cont.)

Pos. | X | ¥ | z | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | SPL.
213 [ 1 2827 | 15 | 615 | 664 | 608 | 606 | 603 | 606 | 644 | 531 | 765
214 | 1530 | 3427 | 15 | 551 | 564 | 643 | 663 | 684 | 707 | 650 | 507 | 746
215 | 1658 | 3427 | 15 | 539 | 56.7 | 643 | 605 | 61.2 | 614 | 55.7 | 49 | 688
216 | 1714 | 3427 | 15 | 440 | 523 | 528 | 5.1 | 568 | 57.3 | 515 | 440 | 628
217 | 1753 | 3427 | 15 | 432 | 449 | 493 | 505 | 550 | 494 | 474 | 368 | 565
218 | 588 | 5112 | 15 | 502 | 626 | 66.7 | 725 | 749 | 750 | 762 | 753 | 621
219 | 502 | 5559 | 15 | 526 | 611 | 583 | 578 | 505 | 50.2 | 5681 | 546 | 673
220 | 945 | 5130 | 15 | 58.7 | 622 | 648 | 721 | 748 | 748 | 761 | 753 | 819
221 | 79 | 4760 | 15 | 584 | 61.7 | 648 | 721 | 745 | 761 | 752 | 478 | 809
222 | 1214 | 4697 | 15 | 535 | 506 | 531 | 521 | 508 | 516 | 514 | 489 | 607
223 | 1484 | 5112 | 15 | 592 | 626 | 667 | 725 | 749 | 750 | 762 | 753 | 821
224 | 1307 | 5559 | 15 | 526 | 61.1 | 583 | 578 | 505 | 50.2 | 58.1 | 546 | 673
225 | 1822 | 5130 | 15 | 56.7 | 622 | 648 | 721 | 748 | 748 | 761 | 753 | 819
226 | 193 | 4760 | 15 | 584 | 61.7 | 648 | 721 | 745 | 761 | 752 | 478 | 809
227 | 1975 | 4697 | 15 | 535 | 506 | 531 | 521 | 508 | 51.6 | 51.4 | 489 | €07
228 | 3885 | 5112 | 15 | 592 | 626 | 65.7 | 725 | 749 | 750 | 762 | /53 | 821
220 | 3996 | 5559 | 15 | 526 | 61.1 | 583 | 578 | 505 | 592 | 581 | 546 | 673
230 | 4368 | 5130 | 15 | 56.7 | 622 | 648 | 721 | 748 | 748 | 761 | 753 | 819
231 | 4582 | 4760 | 15 | 584 | 61.7 | 648 | 721 | 745 | 761 | 752 | 478 | 809
232 | 4471 | 4607 | 15 | 535 | 506 | 531 | 521 | 508 | 51.6 | 514 | 489 | €07
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Table B.2 Measured SPL of Immission Point of RPP in Decibels.

PosNo| X | Y 1 Z ] 63§ 125 | 2
1 5144 | 2563 | 1.5 | 328
2 4511 | 2563 | 1.5 | 34.0 . X ; ; L ; .
3 3718 | 2563 | 15 | 342 | 384 | 361 | 420 | 421 | 428 | 389 | 40.7 | 493
4 2026 | 2563 | 1.5 | 375 | 526 | 599 | 628 | 609 | 554 | 474 | 340 | 66.7
5 2134 | 2563 | 1.5 | 344 | 375 | 373 | 402 | 427 | 434 | 39.7 | 316 | 488
6 1341 | 2563 | 15 | 351 | 373 | 381 | 416 | 462 | 443 | 41.0 | 304 | 505
7 5382 | 2009 | 1.5 | 336 | 350 | 349 | 394 | 420 | 423 | 39.7 | 29.3 | 47.8
8 6254 | 1586 | 1.5 | 328 | 349 | 318 | 376 | 39.1 | 395 | 366 | 34.0 | 456
9 5461 | 1450 | 1.5 | 354 | 350 | 408 | 414 | 434 | 410 | 293 | 342 | 485
10 | 4946 | 1483 | 15 | 384 | 361 | 420 | 421 | 428 | 389 | 40.7 | 375 | 494
11 | 4669 | 796 15 | 526 | 599 | 628 | 609 | 554 | 474 | 340 | 344 | 66.7
12 | 3877 | 796 15 | 375 | 373 | 402 | 427 | 434 | 39.7 | 316 | 351 | 488
13 | 3084 | 796 15 | 373 | 381 | 416 | 462 | 443 | 41.0 | 304 | 336 | 504
14 | 2292 | 1031 | 1.5 | 350 | 349 | 394 | 420 | 423 | 39.7 | 293 | 293 | 47.7
15 | 1975 [ 1483 | 15 | 362 | 339 | 405 | 389 | 378 | 354 | 415 | 29.3 | 47.0
16 | 1204 | 1473 | 1.5 | 302 | 355 | 350 | 39.1 | 387 | 396 | 34.7 | 29.3 | 456
17 | 1204 | 2286 | 1.5 | 310 | 367 | 345 | 448 | 399 | 409 | 363 | 29.3 | 48.2
19 303 [ 2127 | 15 | 323 | 358 | 415 | 478 | 439 | 454 | 368 | 34.2 | 51.7
20 | 7165 |-2909 | 15 | 298 | 327 | 366 | 343 | 372 | 450 | 36.7 | 341 | 47.3
21 6254 | 2909 | 1.5 | 332 | 390 | 391 | 388 | 41.0 | 39.0 | 348 | 293 | 47.0
22 | 6254 | 3391 | 15 | 327 | 342 | 332 | 332 | 366 | 369 | 388 | 342 | 445
23 | 7165 | 1089 | 1.5 | 293 | 31.1 | 308 | 40.2 | 385 | 37.7 | 293 | 293 | 445
24 | 6320 | 4294 | 15 | 350 | 364 | 445 | 450 | 490 | 53.7 | 448 | 293 | 56.2
25 | 5342 | 4294 | 15 | 41.7 | 45.7 | 490 | 522 | 57.7 | 53.7 | 488 | 37.5 | 60.8
26 652 | 2688 | 1.5 | 340 | 379 | 39.0 | 441 | 486 | 45.7 | 432 | 347 | 524
27 | 1048 | 2688 | 1.5 | 351 | 364 | 398 | 442 | 470 | 465 | 440 | 33.1 | 522
28 | 1444 | 2688 | 15 | 346 | 370 | 411 | 433 | 456 | 487 | 434 | 323 | 525
29 | 1817 | 2688 | 1.5 | 344 | 37.2 | 433 | 461 | 460 | 46.0 | 43.0 | 30.8 | 523
30 | 2237 | 2688 | 15 | 33.7 | 403 | 469 | 478 | 508 | 498 | 453 | 383 | 558
31 | 2633 | 2688 | 1.5 | 352 | 460 | 56.0 | 534 | 559 | 51.0 | 46.7 | 355 | 60.9
32 | 3124 | 2688 | 1.5 | 355 | 408 | 515 | 525 | 552 | 518 | 476 | 352 | 594
33 | 3639 | 2688 | 1.5 | 348 | 438 | 492 | 496 | 535 | 485 | 44.7 | 338 | 57.2
34 | 4035|2688 | 15 | 331 | 402 | 461 | 444 | 480 | 452 | 441 | 30.2 | 53.1
35 | 4511 | 2688 | 15 | 325 | 372 | 422 | 448 | 459 | 461 | 44.1 | 305 | 520
36 | 5144 | 2688 | 1.5 | 33.0 | 347 | 377 | 395 | 421 | 477 | 414 | 327 | 504
37 | 4511 | 2990 | 15 | 415 | 419 | 442 | 540 | 541 | 523" | 41.7 | 322 | 588
38 | 3322 | 2990 | 1.5 | 426 | 457 | 464 | 558 | 51.5 | 521 | 45.7 | 37.0 | 59.2
39 | 2292 | 2990 | 15 | 442 | 410 | 468 | 561 | 527 | 557 | 526 | 38.7 | 609
40 | 1500 | 2990 | 1.5 | 453 | 434 | 476 | 526 | 534 | 551 | 540 | 41.4 | 604
41 628 | 4545 | 15 | 442 | 479 | 489 | 544 | 56.7 | 554 | 50.1 | 425 | 61.4
42 472 | 4590 | 15 | 450 | 484 | 470 | 518 | 553 | 54.7 | 534 | 49.2 | 609
43 432 | 5422 | 15 | 471 | 504 | 501 | 526 | 58.8 | 57.7 | 565 | 56.1 | 64.2
44 472 | 5780 | 1.5 | 432 | 450 | 426 | 55.2 | 56.7 | 51.7 | 47.1 | 40.3 | 60.3
45 | 1500 | 4320 | 1.5 | 444 | 483 | 482 | 546 | 582 | 555 | 50.7 | 41.4 | 62.0
46 | 2292 | 4320 | 15 | 441 | 471 | 487 | 559 | 55.1 | 55.0 | 50.7 | 383 | 61.2
47 | 3480 | 4320 | 1.5 | 454 | 493 | 494 | 571 | 595 | 570 | 51.7 | 450 | 636
48 | 4273 |1 4320 | 15 | 451 | 483 | 487 | 520 | 574 | 574 | 527 | 43.0 | 62.1
49 | 4669 | 4545 | 15 | 440 | 469 | 538 | 495 | 545 | 529 | 520 | 41.9 | 60.2
50 | 4312 | 4545 | 15 | 445 | 57.7 | 514 | 50.2 | 55,5 | 53.8 | 50.7 | 43.9 | 62.0
51 3877 | 4545 | 15 | 459 | 51.0 | 497 | 51.2 | 542 | 53.7 | 500 | 45.9 | 60.1
52 | 3480 | 4545 | 15 | 456 | 494 | 497 | 510 | 582 | 548 | 51.1 | 438 | 61.6
53 | 3084 | 4545 | 15 | 452 | 496 | 510 | 504 | 555 | 547 | 522 | 46.2 | 60.9
54 | 2688 | 4545 | 15 | 430 | 485 | 499 | 484 | 53.7 | 529 | 490 | 38.2 | 589
55 | 2202 | 4545 | 15 | 432 | 469 | 489 | 485 | 573 | 528 | 469 | 37.7 | 60.0
56 | 1896 | 4545 | 1.5 | 439 | 480 | 481 | 50.0 | 565 | 534 | 49.7 | 44.2 | 60.2
57 | 1103 | 4545 | 15 | 437 | 489 | 488 | 520 | 589 | 546 | 51.2 | 456 | 620
60 | 6730 | 5377 | 15 | 250 | 313 | 331 | 271 | 2569 | 185 | 150 | 10.0 | 40.9
62 | 2371|5780 | 15 | 329 | 402 | 37.7 | 375 | 373 | 38.1 | 358 | 321 | 51.8
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Table B.2 Measured SPL of Immission Point of RPP in Decibels. (Cont.)

63 | 1500 | 5780 | 15 | 378 | 454 | 492 | 494 | 465 | 427 | 421 | 402 | 58.7
68 | 1937 | 2286 | 1.5 | 353 | 395 | 459 | 43.7 | 400 | 341 | 294 | 206 | 54.0
70 | 6967 | 2353 | 15 | 434 | 530 | 543 | 495 | 472 | 400 | 346 | 27.3 | 61.1

71 | 6927 | 1947 | 15 | 439 | 494 | 478 | 506 | 505 | 51.7 | 525 | 460 | 63.6
72 | 6135|4926 | 15 | 442 | 499 | 500 | 472 | 462 | 432 | 384 | 262 | 60.0
73 | 5699 | 4881 15 | 440 | 533 | 538 | 522 | 502 | 475 | 389 | 286 | 62.6
74 | 5105 | 4606 | 1.5 | 361 | 480 | 514 | 525 | 472 | 450 | 445 | 348 | 629
76 | 1214 | 4652 | 15 | 465 | 494 | 513 | 51.3 | 548 | 534 | 536 | 50.5 | 65.9
78 | 2046 | 4606 | 1.5 | 431 | 485 | 511 | 516 | 554 | 540 | 548 | 51.8 | 66.2
79 | 3727 | 4606 | 15 | 469 | 521 | 515 | 528 | 546 | 522 | 49.1 | 435 | 654
86 974 | 4159 | 15 | 454 | 492 | 508 | 514 | 58.7 | 59.5 | 53.8 | 456 | 68.1

87 | 1112 14159 | 15 | 569 | 61.2 | 652 | 71.3 | 731 | 69.0 | 61.7 | 505 | 815
88 | 1191 | 4159 | 15 | 549 | 544 | 56.1 | 631 | 628 | 61.3 | 558 | 456 | 72.8
89 | 1270 | 4159 | 15 | 516 | 580 | 56.7 | 60.5 | 62.7 | 60.7 | 552 | 436 | 72.7
92 | 1350 | 4159 | 15 | 440 | 535 | 526 | 545 | 483 | 546 | 486 | 33.0 | 636
93 | 1429 | 4159 | 15 | 487 | 555 | 534 | 565 | 556 | 57.9 | 536 | 385 | 68.0
94 | 2214 | 4159 | 15 | 576 | 643 | 638 | 621 | 619 | 60.9 | 557 | 460 | 74.8
97 | 2293 | 4159 | 15 | 493 | 580 | 57.8 | 616 | 659 | 656 | 60.5 | 494 | 76.1

98 | 2372 | 4159 | 15 | 444 | 602 | 655 | 665 | 695 | 694 | 644 | 566 | 79.4
99 | 2399 | 4159 | 15 | 527 | 618 | 61.3 | 62.1 | 653 | 66.7 | 629 | 52.7 | 77.2
100 | 2479 | 4159 | 15 | 510 | 564 | 59.1 | 584 | 62.0 | 61.2 | 589'| 476 | 726
103 | 2558 | 4159 | 15 | 527 | 613 | 61.1 | 626 | 640 | 658 | 621 | 504 | 76.3
104 | 2637 | 4159 | 15 | 430 | 521 | 566 | 581 | 61.8 | 636 | 583 | 456 | 73.1

105 | 3439 | 4159 | 15 | 521 | 586 | 595 | 639 | 63.0 | 639 | 576 | 469 | 74.1

106 | 3518 | 4159 | 15 | 49.7 | 568 | 566 | 569 | 61.1 | 594 | 53.1 | 444 | 70.5
107 | 3597 | 4159 | 15 | 538 | 576 | 675 | 618 | 624 | 614 | 559 | 45.7 | 73.0
112 | 4291 [ 4159 | 15 | 478 | 560 | 60.1 | 63.2 | 642 | 644 | 573 | 464 | 75.1

113 [ 4350 | 4159 | 15 | 538 | 606 | 649 | 660 | 669 | 657 | 611 | 491 | 77.5
114 | 4429 | 4159 | 15 | 575 | 615 | 625 | 670 | 704 | 71.0 | 663 | 53.2 | 81.2
115 | 4519 | 4159 | 15 | 63.0 | 645 | 643 | 686 | 670 | 672 | 642 | 520 | 79.9
116 | 4588 | 4159 | 15 | 559 | 648 | 654 | 676 | 655 | 675 | 643 | 50.2 | 78.8
123 | 3005 | 5659 | 15 | 526 | 61.1 | 583 | 578 | 59.5 | 59.2 | 58.1 | 54.6 | 67.3
128 | 3630 | 4697 | 15 | 535 | 506 | 531 | 521 | 508 | 516 | 514 | 489 | 60.7
154 | 3370 | 4158 | 1.5 | 494 | 551 | 613 | 640 | 680 | 71.1 | 659 | 57.2 | 79.1
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Table B.3 Measured SPL inside the main building in decibels of first floor.

3 |-6714| 683 | 15 | 430 | 478 | 542 | 538 | 573 | 656 | 625 | 579 | 76.1

4 |-588.7| 683 | 15 | 416 | 483 | 538 | 545 | 557 | 624 | 586 | 534 | 71.1

5 |-506.1] 683 | 15 | 394 | 483 | 521 | 524 | 57.3 | 623 | 564 | 506 | 70.0

6 |4234| 683 | 15 | 415 | 46.7 | 500 | 533 | 60.5 | 66.7 | 60.7 | 55.1 | 74.0

7 |-340.7) 683 | 15 | 419 | 480 | 515 | 541 | 588 | 684 | 632 | 576 | 786
8 |[-258.0| 683 | 15 | 434 | 488 | 531 | 544 | 501 | 654 | 59.1 | 543 | 76.4

9 |-1754| 683 | 15 | 418 | 491 | 528 | 565 | 625 [ 663 | 586 | 509 | 74.4
10 | -92711475| 15 | 520 | 623 | 639 | 672 | 726 | 765 | 695 | 60.0 | 84.7
1 9271753 | 15 | 499 | 625 | 644 | 667 | 724 | 76.1 | 679 | 592 | 84.0
12 100 | 102 | 15 | 423 | 525 | 591 | 609 | 653 | 68.7 | 60.9 | 523 | 76.7
13 931 | 102 | 15 | 445 | 545 | 61.8 | 620 | 64.8 | 66.2 | 59.3 | 521 | 75.6
14 [176.2] 102 | 1.5 | 45.0 | 532 | 626 | 622 | 656 | 633 | 676 | 492 | 74.0
15 12592 102 | 1.5 | 428 | 50.3 | 60.7 | 596 | 61.5 | 60.3 | 55.7 | 458 | 71.6
16 |3423) 102 | 15 | 414 | 507 | 582 | 60.0 | 629 | 60.7 | 56.7 | 478 | 71.6
17 14253) 102 | 15 | 512 | 59.7 | 683 | 701 | 71.3 | 727 | 68.7 | 60.8 | 82.5
18 |15084) 102 | 1.5 | 483 | 594 | 660 | 693 | 723 | 750 | 71.5 | 65.0 | 84.0
19 [5915) 102 | 15 | 473 | 594 | 644 | 683 | 733 | 770 | 738 | 675 | 85.8
20 |6745| 318 | 15 | 472 | 560 | 61.0 | 654 | 69.7 | 720 | 688 | 61.8 | 81.2
21 |7576| 318 | 15 | 489 [ 569 | 61.8 | 641 | 69.5 | 720 | 68.7 | 620 | 81.0
22 1840.7| 318 | 15 | 486 | 555 | 614 | 655 | 675 | 702 | 66.7 | 61.5 | 79.9
23 |9237)] 318 | 15 | 455 | 528 | 591 | 60.8 | 65.1 | 68.1 | 64.0 | 59.3 | 78.1
24 11006.8| 31.8 | 1.5 | 434 | 495 | 566 | 598 | 63.1 | 655 | 61.0 | 575 | 75.8
25 |1089.8| 318 | 1.5 | 408 | 481 | 555 | 60.8 | 60.9 | 628 | 60.3 | 57.9 | 73.9
26 |1172.9] 318 | 15 | 504 | 60.1 | 675 | 730 | 727 | 71.9 | 666 | 59.4 | 83.6
27 11256.0| 31.8 | 1.5 | 436 | 57.2 | 636 | 716 | 705 | 66.9 | 60.1 | 50.0 | 80.0
28 11339.0f 318 | 1.5 | 393 | 512 | 612 | 674 | 66.7 | 623 | 559 | 46.1 | 75.6
30 |5915]| 754 | 15 | 473 | 583 | 656 | 71.8 | 779 | 81.0 | 77.7 | 724 | 89.8
31 |5915]|1475| 15 | 478 | 655.7 | 66.1 | 695 | 76.2 | 80.0 | 779 | 73.2 | 88.6
32 |591.5[/2490| 15 | 571 | 645 | 728 | 774 | 840 | 861 | 842 | 774 | 95.2
33 |5084)2490| 15 | 581 | 681 | 742 | 781 | 844 | 878 | 839 | 77.1 | 95.4
34 |15084(11475| 15 | 672 | 67.3 | 779 | 80.3 | 886 | 90.7 | 87.5 | 824 | 985
35 |4253)|1475| 15 | 60.7 | 680 | 824 | 825 | 871 | 872 | 833 | 77.1 | 96.0
36 |3423|1475| 15 | 60.7 | 69.7 | 855 | 831 | 87.2 | 851 | 79.2 | 71.0 | 95.0
37 2592|1475| 15 | 625 | 716 | 792 | 818 | 857 | 86.1 | 795 | 704 | 94.6
38 |176.2|1475| 15 | 535 | 643 | 732 | 735 | 835 | 79.7 | 727 | 63.9 | 88.5
39 |176.2|2490| 15 | 628 | 719 | 806 | 821 | 857 | 864 | 79.3 | 69.9 | 94.8
40 931 12490) 15 | 604 | 723 | 79.3 | 808 | 846 | 893 | 820 | 71.5 | 96.4
41 10.0 | 2490| 15 | 532 | 59.2 | 680 | 708 | 778 | 794 | 73.7 | 63.2 | 87.2
42 100 | 1475| 15 | 534 | 618 | 672 | 70.7 | 788 | 828 | 785 | 69.0 | 90.3
43 931 |1475] 15 | 562 | 632 | 70.7 | 734 | 876 | 835 | 774 | 66.8 | 914
44 100 [ 1834| 1.5 | 53.0 | 64.0 | 694 | 728 | 796 | 850 | 780 | 69.3 | 92.0
45 |-754.1| 318 | 15 | 490 | 571 | 646 | 636 | 656 | 70.7 | 685 | 63.0 | 824
46 |-7132) 318 | 15 | 493 | 546 | 612 | 616 | 659 | 724 | 689 | 622 | 83.6
47 |6714| 318 | 15 | 496 | 546 | 61.0 | 636 | 679 | 723 | 69.2 | 629 | 84.2
48 |6305| 318 | 15 | 571 | 571 | 649 | 638 | 674 | 735 | 694 | 61.7 | 82.8
49 |-588.7| 318 | 15 | 499 | 564 | 681 | 655 | 66.2 | 71.5 | 67.3 | 59.0 | 83.6
50 |-547.8)| 318 | 15 | 503 | 576 | 628 | 64.1 | 67.1 | 71.6 | 658 | 58.5 | 82.0
51 |-506.1] 318 | 1.5 | 455 | 575 | 628 | 642 | 66.7 | 70.7 | 67.3 | 59.1 | 80.4
52 1-4652| 318 | 15 | 599 | 651 | 679 | 718 | 742 | 779 | 735 | 65.2 | 86.3
53 |-4234| 318 | 15 | 624 | 671 | 737 | 742 | 765 | 828 | 77.7 | 69.8 | 92.8
54 |-3825) 318 | 15 | 547 | 689 | 727 | 735 | 786 | 851 | 793 | 722 | 96.6
55 |-340.7| 318 | 15 | 553 | 644 | 70.1 | 681 | 738 | 81.7 | 76.9 | 69.0 | 91.9
56 |-2998| 318 | 15 | 575 | 643 | 706 | 718 | 780 | 826 | 785 | 721 | 91.2
57 |-258.0) 318 | 15 | 544 | 610 | 614 | 639 | 69.7 | 765 | 70.1 | 634 | 87.8
58 |-217.1) 318 | 1.5 | 496 | 554 | 642 | 659 | 69.3 | 75.2 | 68.2 | 614 | 83.0
59 |-1754| 318 | 15 | 514 | 562 | 631 | 64.7 | 706 | 749 | 679 | 598 | 82.7
60 |[-1345| 318 | 15 | 595 | 668 | 71.2 | 746 | 814 | 845 | 783 | 69.6 | 93.0
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109

B.3 Measured SPL inside the main building in decibels of first floor. (Cont

X

-92.7|1553| 15 | 57.7 | 664 | 725 | 733 | 80.1 | 86.1 | 78.0 | 68.9 | 93.2

62

63 |-927|1047| 15 | 579 | 669 | 676 | 705 | 782 | 826 | 744 | 66.3 | 89.2
64 |-754.11104.7| 15 | 545 | 651 | 678 | 699 | 783 | 83.7 | 809 | 734 | 929
65 |-754.1/1475| 15 | 53.0 | 599 | 63.1 | 688 | 758 | 79.0 | 774 | 70.0 | 88.3
66 |-754.1|182.7| 15 | 582 | 623 | 67.2 | 696 | 76.0 | 824 | 791 | 71.7 | 90.2
67 |-713.2|1827| 15 | 622 | 63.7 | 67.9 | 690 | 714 | 75.7 | 75.2 | 684 | 88.3
68 |-671.4|1827| 15 | 619 | 647 | 682 | 70.0 | 73.3 | 76.1 | 741 | 674 | 88.0
69 100 | 1834| 15 | 544 | 644 | 719 | 730 | 811 | 858 | 77.0 | 70.2 | 92.6
70 300 |104.7| 15 | 543 | 614 | 69.2 | 736 | 79.2 | 849 | 793 | 69.5 | 916
71 11311 1834| 15 | 573 | 652 | 724 | 793 | 783 | 781 | 73.7 | 66.8 | 88.5
72 |113.1| 683 | 15 | 580 | 679 | 741 | 765 | 785 | 772 | 725 | 67.2 | 87.8
73 |154.7| 683 | 15 | 587 | 657 | 741 | 76.0 | 754 | 75.7 | 71.4 | 64.7 | 86.2
74 11962| 683 | 15 | 658 | 76.3 | 803 | 81.9 | 83.2 | 827 | 78.0 | 706 | 934
75 [196.2|1834| 15 | 596 | 689 | 784 | 785 | 80.1 | 799 | 74.8 | 674 | 89.7
76 |2375|1834| 15 | 63.7 | 64.7 | 753 | 788 | 80.3 | 794 | 746 | 65.7 | 89.2
77 |279.0|1834| 15 | 546 | 620 | 734 | 726 | 747 | 739 | 68.3 | 60.9 | 84.8
78 [2790| 683 | 15 | 619 | 710 | 749 | 810 | 81.1 | 799 | 76.0 | 68.0 | 91.3
79 |2375| 683 | 15 | 59.7 | 721 | 795 | 804 | 83.2 | 820 | 77.2 | 684 | 934
80 3205|1834 15 | 645 | 706 | 796 | 827 | 820 | 829 | 79.3 | 73.8 | 93.7
81 3205| 683 | 1.5 | 581 | 652 | 704 | 838 | 759 | 73.7 | 714 | 646 | 853
82 |3621| 683 | 15 | 651 | 655 | 71.8 | 766 | 771 | 755 | 745 | 706 | 87.0
83 |4036| 683 | 15 | 636 | 66.1 | 744 | 768 | 77.1 | 76.7 | 766 | 71.7 | 884
84 |4036|1834| 15 | 66.2 | 678 | 699 | 781 | 799 | 774 | 76.7 | 73.1 | 89.2
85 |4196|1834| 15 | 53.0 | 641 | 651 | 732 | 786 | 840 | 86.1 | 683 | 91.3
86 |4196| 683 | 15 | 556 | 644 | 726 | 759 | 816 | 856 | 758 | 71.0 | 926
91 |-588.7|104.7| 15 | 451 | 486 | 521 | 554 | 59.0 | 69.0 | 65.0 | 609 | 77.5
95 |[-620.6| 104.7| 15 | 40.0 | 50.3 | 554 | 649 | 694 | 805 | 79.3 | 76.8 | 88.0
97 |-565.9/1616| 15 | 563 | 594 | 613 | 672 | 68.0 | 754 | 69.8 | 634 | 83.5

100 |1278.7| 684 | 1.5 | 56.3 | 60.5 | 646 | 670 | 728 | 73.7 | 71.3 | 67.0 | 84.8
101 |1320.1| 104.7| 1.5 | 53.1 | 63.2 | 66.7 | 684 | 728 | 76.1 | 71.8 | 655 | 85.2
102 |1320.1] 147.5| 1.5 | 49.9 | 60.5 | 646 | 693 | 764 | 794 | 748 | 683 | 87.3
103 |1320.1| 182.7| 1.5 | 49.5 | 53.0 | 56.1 | 634 | 764 | 745 | 71.5 | 653 | 834
104 |1239.9| 182.7| 1.5 | 504 | 596 | 621 | 689 | 703 | 79.2 | 754 | 69.1 | 876
105 |1156.9] 182.7| 1.5 | 54.1 | 63.7 | 656 | 69.0 | 76.9 | 839 | 75.3 | 68.8 | 89.6
106 [1278.6| 684 | 1.5 | 48.7 | 55.8 | 56.7 | 60.7 | 63.7 | 67.1 | 62.0 | 56.8 | 78.0
107 |12399| 684 | 1.5 | 48.7 | 576 | 614 | 748 | 67.0 | 69.2 | 64.0 | 620 | 820
108 [1198.4| 684 | 15 | 519 | 564 | 644 | 618 | 67.0 | 70.0 | 67.1 | 666 | 80.0
109 [1156.9| 684 | 1.5 | 59.0 | 680 | 741 | 740 | 771 | 822 | 76.1 | 720 | 914
110 [1115.3| 684 | 1.5 | 490 | 578 | 57.3 | 629 | 695 | 754 | 649 | 579 | 82.2
111 |1073.8| 684 | 15 | 568 | 674 | 725 | 754 | 78.3 | 804 | 73.5 | 66.2 | 89.9
112 |1032.3| 684 | 15 | 598 | 655 | 685 | 754 | 76.2 | 794 | 741 | 656 | 88.8
113 |990.7| 684 | 1.5 | 58.2 | 685 | 680 | 711 | 738 | 77.2 | 725 | 634 | 86.8
114 |990.7|104.7| 15 | 604 | 67.3 | 704 | 764 | 753 | 783 | 734 | 66.2 | 88.1
115 |990.7|147.5| 15 | 606 | 66.3 | 683 | 743 | 789 | 80.1 | 75.7 | 688 | 89.3
116 |990.7|1827| 1.5 | 60.8 | 683 | 689 | 79.3 | 80.1 | 853 | 81.2 | 73.9 | 934
117 |1048.3| 161.6| 1.5 | 62.0 | 67.3 | 68.7 | 748 | 753 | 759 | 73.6 | 63.3 | 87.2
118 |949.2|1827| 15 | 49.7 | 585 | 621 | 714 | 749 | 798 | 77.3 | 69.7 | 88.7
119 [866.1|1827| 15 | 53.8 | 59.8 | 624 | 706 | 76.2 | 852 | 796 | 70.8 | 91.6
120 |949.2| 684 | 1.5 | 51.3 | 60.9 | 64.1 | 685 | 71.7 | 753 | 69.2 | 60.1 | 84.2
121 |907.7| 684 | 1.5 | 605 | 655 | 70.2 | 745 | 76.9 | 78.7 | 73.3 | 666 | 88.9
122 |866.1| 684 | 1.5 | 56.7 | 670 | 723 | 713 | 763 | 792 | 75.7 | 67.0 | 91.2
123 |8246| 684 | 1.5 | 584 | 695 | 695 | 742 | 76.2 | 798 | 74.1 | 66.0 | 894
124 |783.1| 684 | 1.5 | 51.8 | 599 | 61.5 | 67.0 | 69.9 | 71.3 | 658 | 578 | 81.1
125 |7415| 684 | 1.5 | 482 | 57.2 | 60.2 | 64.7 | 71.1 | 729 | 655 | 554 | 816
126 |700.0| 684 | 1.5 | 53.0 | 579 | 650 | 669 | 70.8 | 755 | 66.3 | 57.9 | 83.0
127 |6585| 684 | 1.5 | 568 | 671 | 726 | 751 | 795 | 835 | 75.7 | 67.0 | 914
128 |616.5| 684 | 1.5 | 57.0 | 688 | 71.2 | 738 | 79.3 | 848 | 746 | 67.3 | 91.5
129 |616.5|104.7| 15 | 545 | 624 | 658 | 696 | 751 | 794 | 71.0 | 620 | 87.2
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Table B.3 Measured SPL inside the main building in decibels of first floor. (Cont.)

130 |-426.8/104.7| 15 | 604 | 673 | 704 | 764 | 753 | 783 | 734 | 66.2 | 88.1
131 |-426.8/1475| 1.5 | 606 | 663 | 68.3 | 743 | 789 | 80.1 | 75.7 | 68.8 | 89.3
132 |-426.8(1827| 15 | 608 | 683 | 689 | 793 | 80.1 | 853 | 81.2 | 739 | 934
134 |-385.3|1827| 15 | 497 | 585 | 621 | 714 | 749 | 798 | 773 | 69.7 | 88.7
135 [-385.1|182.7| 15 | 538 | 59.8 | 624 | 706 | 76.2 | 852 | 796 | 70.8 | 91.6

Table B.3 Measured SPL inside the main building in decibels of second floor.

10.0]130.0| 65 | 53.0 | 616 | 69.2 | 71.7 | 795 | 846 | 764 | 66.8 | 86.5
80.0)|1300) 65 | 649 | 726 | 81.3 | 828 | 87.8 | 901 | 833 | 744 | 93.5
100) 800 | 65 | 447 | 541 | 605 | 650 | 746 | 789 | 71.2 | 646 | 81.0
100) 100 | 65 | 414 | 562 | 574 | 588 | 64.5 | 694 | 604 | 51.7 | 71.6
80.0| 100 | 65 | 555 | 625 | 704 | 716 | 76.1 | 791 | 71.4 | 64.0 | 82.2
80.0 1 2100| 65 | 539 | 59.7 | 70.9 | 699 | 81.3 | 794 | 70.0 | 60.3 | 84.1
65 | 511 | 59.7 | 740 | 695 | 787 | 743 | 674 | 57.8 | 81.5
190.0/ 130.0| 65 | 536 | 646 | 768 | 741 | 781 | 76.7 | 71.5 | 63.2 | 83.1
520.0| 800 | 65 | 539 | 644 | 705 | 753 | 842 | 89.0 | 81.0 | 747 | 91.0
520.0) 100 | 65 | 516 | 688 | 71.8 | 740 | 790 | 81.5 | 729 | 656 | 84.7
590.0) 100 | 65 | 57.7 | 664 | 70.1 | 706 | 757 | 782 | 69.4 | 60.9 | 81.5
590.0| 800 | 65 | 594 | 611 | 70.9 | 745 | 809 | 851 | 76.1 | 70.2 | 87.3
590.0{120.0| 6.5 | 548 | 60.7 | 69.5 | 755 | 796 | 845 | 75.0 | 69.8 | 86.6
520.0/120.0| 65 | 564 | 639 | 729 | 758 | 81.3 | 848 | 764 | 69.8 | 87.4
560.0/200.0| 65 | 57.3 | 723 | 786 | 806 | 83.1 | 881 | 786 | 69.8 | 90.6
450.0/2000| 65 | 569 | 626 | 70.7 | 716 | 747 | 784 | 701 | 624 | 81.4
410.0/ 150.0| 65 | 628 | 67.7 | 74.8 | 751 | 77.7 | 788 | 725 | 65.7 | 83.6
380.0/ 100.0| 65 | 596 | 65.7 | 754 | 758 | 770 | 770 | 741 | 68.0 | 83.2
300.0| 400 | 65 | 523 | 629 | 68.7 | 758 | 765 | 743 | 71.8 | 646 | 81.4
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Table B.3 Measured SPL inside the main building in decibels of third floor.

80.0 | 80.0 | 11.5 | 653 | 61.5 | 720 | 80.0 | 83.9 | 822 | 76.3 | 73.3 | 87.7
50 | 800 | 115 | 498 | 576 | 58.7 | 606 | 66.1 | 70.0 | 614 | 522 | 72.6
5.0 50 | 115 | 519 | 552 | 574 | 60.1 | 664 | 69.2 | 610 | 51.2 | 72.1

800 | 50 | 115 | 666 | 745 | 77.0 | 789 | 83.7 | 856 | 79.3 | 684 | 89.3

180.0| 50 | 115 | 565 | 642 | 68.1 | 71.7 | 745 | 759 | 70.6 | 59.5 | 80.2

2750 50 | 115 | 550 | 641 | 700 | 714 | 739 | 756 | 71.8 | 59.1 | 80.1

275.0| 80.0 | 11.5 | 478 | 555 | 58.2 | 59.2 | 63.6 | 653 | 60.7 | 47.8 | 69.5

375.0| 80.0 | 115 | 560 | 63.7 | 679 | 698 | 73.7 | 76.3 | 722 | 59.1 | 80.1

375.0| 50 | 115 | 652 | 729 | 781 | 786 | 834 | 851 | 81.8 | 68.7 | 89.3

4500 50 | 115 | 455 | 526 | 56.5 | 60.2 | 64.2 | 664 | 636 | 504 | 70.5

5500 50 | 115 | 443 | 521 | 57.3 | 59.8 | 65.1 | 664 | 629 | 50.0 | 70.5

630.0) 50 | 115 | 533 | 632 | 676 | 69.7 | 748 | 76.7 | 73.3 | 624 | 80.7

630.0| 80.0 | 115 | 545 | 643 | 69.2 | 724 | 751 | 779 | 728 | 64.2 | 81.6

550.0| 800 | 115 | 489 | 56.0 | 721 | 80.1 | 842 | 843 | 757 | 70.1 | 88.4

630.0 | 145.0| 11.5 | 464 | 498 | 58.3 | 629 | 66.6 | 69.3 | 68.0 | 62.1 | 73.8

550.0 | 145.0| 11.5 | 454 | 553 | 589 | 62.3 | 668 | 71.5 | 729 | 644 | 76.4

450.0| 1450 115 | 491 | 532 | 57.2 | 626 | 647 | 663 | 646 | 535 | 71.1

375.0| 1450 11.5 | 595 | 64.7 | 66.2 | 694 | 729 | 743 | 495 | 564 | 78.0

275.0| 1450 115 | 605 | 67.0 | 71.3 | 731 | 749 | 756 | 69.6 | 586 | 80.7

74 180.0| 1450| 115 | 583 | 685 | 708 | 721 | 778 | 77.3 | 70.3 | 60.6 | 82.1

75 80.0 | 145.0| 115 | 58.7 | 65.2 | 684 | 704 | 746 | 77.3 | 694 | 59.0 | 80.6
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Table B.3 Measured SPL inside the

in building i

in decibels of forth floor.

000 %

OO0 12

81 ]475.0) 60.0 | 165 | 550 | 64.7 | 686 | 757 | 825 | 844 | 804 | 69.2 | 87.9
82 14200) 600 | 165 | 583 | 646 | 68.7 | 754 | 79.8 | 82.0 | 79.9 | 67.0 | 86.0
83 |380.0) 9.0 | 165 | 534 | 651 | 67.1 | 764 | 791 | 80.3 | 76.8 | 63.9 | 846
84 |3600)| 600 | 165 | 554 | 63.1 | 654 | 726 | 775 | 789 | 76.7 | 63.5 | 83.2
85 |2800| 600 | 165 | 564 | 645 | 66.1 | 701 | 738 | 748 | 72.1 | 589 | 79.5
86 |2450| 9.0 | 165 | 559 | 62.0 | 666 | 711 | 734 | 743 | 70.3 | 58.1 | 79.0
87 |2000| 600 | 165 | 538 | 651 | 679 | 704 | 745 | 766 | 706 | 586 | 80.3
88 |160.0| 90.0 | 165 | 559 | 64.3 | 69.8 | 682 | 73.0 | 76.0 | 664 | 57.2 | 79.2
89 ]130.0) 60.0 | 165 | 58.1 | 66.5 | 68.5 | 699 | 766 | 78.0 | 69.0 | 59.9 | 81.5
90 50.0 | 60.0 | 165 | 576 | 666 | 70.7 | 728 | 821 | 83.1 | 714 | 63.8 | 86.2
1 515.0| 450 | 165 | 470 | 543 | 588 | 616 | 705 | 779 | 66.2 | 58.8 | 79.0
2 515.0| 30.0 | 165 | 43.0 | 523 | 57.8 | 585 | 66.2 | 71.0 | 60.0 | 528 | 729
3 495.0| 90.0 | 16.5 | 43.3 | 55.8 | 616 | 61.8 | 68.3 | 727 | 60.0 | 525 | 74.8
4 445.0| 90.0 | 165 | 478 | 549 | 57.2 | 573 | 61.8 | 644 | 541 | 476 | 67.8
5 280.0| 900 | 165 | 47.3 | 536 | 56.2 | 588 | 664 | 65.0 | 54.5 | 458 | 69.7
6 200.0| 9.0 | 165 | 453 | 545 | 604 | 596 | 689 | 73.0 | 60.8 | 534 | 75.0
T 50.0 | 900 | 165 | 46.2 | 53.1 | 581 | 614 | 716 | 774 | 65.1 | 575 | 78.8
8 500 | 1150 165 | 414 | 531 | 57.8 | 574 | 747 | 71.2 | 59.6 | 52.0 | 76.5

11
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Table B.4 Transmission path data of cooling tower
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Table B.4 Transmission path data of main building

Jesiim] Tom | win | ee | o | oo |
2 1 219.13] 30 70 0.6 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 2 163.1 30 70 0.6 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 3 145271 30 70 06 None | None | None | None | None | None | None | None No_m_ None | None | None | None | None
2 4 198.09] 30 70 0.8 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 7 220.64] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 22 |320.09] 30 70 04 1 None | None 1 0.8 | None | None | None | None | None | None | None | None | None | None
2 32 _|166.96] 30 70 04 0.1 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 33 J131.31] 30 70 04 0.1 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 34 J12592] 30 70 04 0.1 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 35 |148.20| 30 70 04 0.1 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 36 |208.34] 30 70 04 0.1 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 47 |116.41| 30 70 04 0.5 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 48 1109.37] 30 70 0.4 0.5 None | None | None '_No_; None | None | None | None | None | None | None | None | None | None
2 105 }102.06) 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None
2 106 }95.239] 30 70 0 0 None | None 1 1 None | None | None | None | None | None | None | None | None | None
2 107_}89.221| 30 70 0 0 None | None 1 1 None | None | None | None | None | None | None | None | None | None
2 112 }91.271] 30 70 0 [} None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 113 ]95.823] 30 70 0 0 None | None | None | None | None | None | None None | None | None | None | None | None | None
2 114 1102.82| 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 115 J111.36] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 116 | 118.43] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
2 154 1108.56] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 146.52| 30 70 04 0.6 | None | None | None | None | None | None | None | None | None | None None | None | None | None
1 (] 160.38] 30 70 04 0.6 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 17 202.8 30 70 0.1 0.2 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 26 1209.85] 30 70 04 0.1 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 27 |169.34] 30 70 04 0.1 Em_‘ None | None | None | None | None | None | None | None None | None | None "None | None
1 28 1138.64] 30 70 04 0.1 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 29 1125.39] 30 70 0.4 0.1 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 30 13431 30 70 0.4 0.1 @ None | None | None | None | None | None | None | None | None | None | None | None | None
1 31_J16221] 30 70 04 0.1 None | None | None | None | None | None | None | None | None | None | None | None None | None
1 45 1111.68] 30 70 04 0.5 | None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 46 1113.77] 30 70 04 0.5 None | None 1 0.8 | None | None | None | None | None | None | None | None | None | None
1 86 |146.02] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 87 1130.32] 30 70 0 0 None | None | None | None | None | None | None | None | None | None Nom_‘ None | None | None
1 88 12169 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 89 ]11346] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 92 | 1057 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 93 |98.534] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 94 189.288] 30 70 0 0 None | None 1 0.8 | None | None | None | None | None | None | None | None | None | None
1 97 ]95.318] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 98 |102.15] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 100 J112.35] 30 70 0 0 None | None 1 0.8 | None § None | None | None | None | None | None | None | None | None
1 103 }120.52] 30 70 0 0 None | None | None | None | None | None | None | None | None | None | None | None | None | None
1 1 104 11201] 30 ) 70 ] o | 0 |MNone|Mone| 1 | 08 | None | Nons | None | None | None | None | None | None | None | None |




Appendix C
Details of Determination Procedures

C.1 Equal Angle Method

Equal angle method is a method of selecting measurement positions,
developed by Building Research Establishment (BRE) during the course of its
exploratory investigations. This methods is illustrated in figure C.1(a). The points A,
B and C are measurement positions at or close to the boundary of the site. Suppose
line is drawn perpendicular to the wall of the factory building to point A. A pair of
lines are then drawn from A to points X and Y at the factory wall. These lines are at
equal angle 6 to the original line and point A is considered to monitor the noise from
the length of the building from X to Y. Points B and C are then arranged to monitor
the adjacent lengths of the building again using an angle 6

The spacing of the measurement positions will depend upon the angle 6
chosen and the distance from the factory building to the boundary of the site.
Generally an angle of 45° was found to give an adequate number of measurement
positions. Furthermore, the choice of 45° for 6 gives considerable practical
advantages in determining the position of measurement. This is because the
distance between positions will be equal to twice the distance between the
perimeter line and the side of the building where the site boundary was very close to
the factory building it was considered that the use of 45° would lead to an
unnecessarily large number of positions and that in many cases an angle of about
65° would be more appropriate.

Figure C.1(b) shows how this method could be used to arrange a set of
points round a simple site. The first point is selected arbitrarily and then the equal
angle technique is used to fix the positions of the rest of the measurement points.
An array of points chosen in this way would normally be sufficient to measure the
noise output from existing buildings. However in some situations extra measurement
positions might be required to cover parts of the site where new noise sources might
be built in the future. In figure C.1(b) extra points are shown as 1,2 and 3.

Others methods for determining the measurement positions which were tried
during the investigations included the use of a fixed distance between points, the
use of positions close to predominant noise sources and the use of positions
chosen so that the noise level varied by 5 dB between positions. For general use,
none were found to be as good as the equal angle method supplemented with extra
points to cover undeveloped areas and possibly prominent sources. (Jenkins,
Salvidge and Utley, 1976) : :
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Measuring Point

B / LA\)C

Equals angle

Wall of Sound Source

Source : Jenkins, Salvidge and Utley, 1976

Figure C.1(a) The equal angle method

e

Source Building

3

Source : Jenkins, Salvidge and Utley, 1976

Figure C.1(b) Application of equal angle method to a single factory.



C.2 Miiller's Equation

below :
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Miiller's equation was the equation that is used for estimating PWL of
machines using their mechanical power and characterization of noise generation.
Bies and Hassen (1988) suggested the calculation equation of this methods as

Cooling tower :
Water Splashing noise

Lw = 71 + 10'0910 q

Fan noise

Lw = 96 + 10 logio (kW)
Casing noise

Lw = 63 + 12 log1o (kW)

Steam Turbine

Large

Lw = 113 + 4 logo (MW)

Small

Lw = 93 +4 logio (kW)

Ventilation Fan :

Lw
Air compressor :

Centrifugal air compressor

Lw = 90 + 10 log1o (kW)

dB

dB

dB

dB

10 + 10 log1o Q + 20 log (TP)dB

dB

Rotary or reciprocating air compressor

Lw = 79 + 10 logso (kW)
Centrifugal inlet air compressor

Lw = 80 + 10 logso (KW)

dB

dB
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at which

MW  : Mechanical power in Mega-Watt

kW : mechanical power in watt

q : water flow rate cubic meter per hour

Q : fan flow rate in cubic per minute of medium
TP : fan total pressure rate in n/m?

C.3 Ray-Tracing Technique or Grid-System Methods

This technique was used for illustrating the distribution of sound energy rays
particularly for intensity measurement. SPL measurement can also applied this
technique to explain the sound pattern of source in industrial areas.

Ray-tracing technique or grid-system method can use for making the noise
contour map of industrial areas using SPL measurement in one minute at node of
rectangular grid-box. (See figure C.3) Grid-mesh was depending on the area
dimension, source position, typical sound, purpose of measurement, and so on.
SPL measurement for making contour map generally used 10x10 meters mesh size.
This method was very useful for occupational noise control in factories.

Operation area or noisy area

|
'e

@ Measurement point

Grid-size

Figure C.3 Grid-size and Measurement position of Ray-tracing technique
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C.4 Programming Procedure

Coding Procedure of Power Plant Noise Prediction Model

Environmental
data input

Noise source
data input

Transfer
function data Measurement
input condition data
Is it Point source?
£ B
o e i Calculate PWL of
of Point source 3
Non-point source
Wind speed and
wind direction da
\ 4

A
Calculate required transfer function

| data (divergence, air absorption and
ground effect transfer function)
NO ; YES
A Is there effective screen?
D Calculate Screen
Calculate Reflecting attenuation function
obstacle attenuation function
SPL at
immission ¥
point

Figure C.4 Details procedure using for programming the Sonic software



Source dimension /.
and projection /

A

Calculate Transfer function

YES

ALdiv=- 10loggd- 11

G-type of each part

a

Source = 3g 15
Immission =30 Hi

< d>>(Hs Hi)

NO

R=,,‘(Hs'Hi)

Temperature
and relative
humidity data

AL div=- 10 log) g41R

R,

equired transfer function
data (divergence, air
absorption and ground

is presented.

Received the He,
Hs and Hi for

T screen

ALair =-0G R
/‘\ YES
> \\
d < 30(Hs"Hi)
Lgrd,c=0
A1l A2
Calculate Lgrd,s Calculate Lgrd, ¢
and Lgrd,i
<_—
YES ffective screen

Figure C.4 Details procedure using for programming the Sonic software (Cont.)
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,// h My
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S 7
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v

Figure C.4 Details procedure using for programming the Sonic software (Cont.)

03z 4.5
125Hz ; 1.5-[G x a(h)]
250 Hz ; 1.5 - [G x b(h)]
250 Hz; 1.5 - [G x c(h)]
1000Hz; 1.5 - [G x d(h)]
2000-8000 Hz; 1.5-[1-G]
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D
Calculate Reflecting
obstacle attenuation function
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Figure C.4 Details procedure using for programming the Sonic software (Cont.)



A
Calculate Sound Power
Level of Point source

SPLi, Source
dimension, r,

Dl
Sp=2T¢?

]

emispherical
measurement surface >

PWL = (SPLa - K) + 10 log (S/S0)
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S =2AH+2BH+AB
S0 = 2((A+2r)(H+1))+2((B+2r)(H+1))+((A+2r)(B+2r))

Figure C.4 Details procedure using for programrhing the Sonic software (Cont.)



C.5 User’s Diagram of Sonic Software
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Figure C.5 User Manual Diagram of Sonic Software
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Predicted Sound Pressure Levels Data

Appendix D

Predicted

SPL at cooling tower zone

1 1

1 2 i

1 3 5414 60.54 63.14 63.64 64.24 63.04
1 4 49.89 56.29 58.89 59.39 59.99 58.79
1 5 45.68 52.08 54.68 55.18 55.78 54.58
1 6 . 50.82 57.09 59.47 59.94 60.54 59.34
1 7 40.81 44.51 47.41 53.81 56.41 56.91 57.51 56.31
1 8 48.98 52.1 55 614 64 64.5 65.1 639
1 9 55.79 59.49 62.39 68.79 71.39 7189 72.49 71.29
1 10 47.79 51.29 54.19 60.59 63.19 63.69 64.29 63.09
1 1 54.47 58.17 61.07 67.47 70.07 70.57 71.17 69.97
1 12 48.74 51.86 5476 61.16 83.76 64.26 64.86 63.66
1 13 44.39 47.52 50.41 56.81 59.42 59.93 60.53 59.33
1 14 4331 47.01 49.91 56.31 58.91 59.41 60.01 58.81
1 15 42.96 46.08 4898 55.38 57.98 58.48 59.08 57.88
2 1 37.54 4124 4414 50.54 53.14 53.64 5424 53.04
e 2 4211 4523 48.13 54.53 57.13 5763 58.23 57.03
2 3 40.22 4333 46.23 5263 55.23 55.73 56.33 55.13
2 4 39.04 42.54 45.44 5184 54.44 54.94 55.54 5434
2 5 4173 44.85 47.74 5414 56.75 57.26 57.86 56.66
r's 6 4434 47.45 50.35 56.75 59.35 59.85 60.45 59.25
2 7 4362 47.32 50.22 56.62 §9.22 59.72 60.32 59.12
2 8 41.01 44.13 47.03 53.43 56.03 56.53 57.13 55.93
2 9 444 47.52 50.42 56.82 59.42 59.92 60.52 59.32
2 10 40.62 43.74 46.64 53.04 55.84 56.14 56.74 55.54
e " 4562 48.74 51.64 58.04 60.64 61.14 61.74 60.54
2 12 44.08 47.47 50.2 56.64 59.37 59.9 60.5 59.3
2 13 39.54 4324 48.14 52.54 55.14 5564 56.24 55.04
2 14 4367 46.78 49.68 56.08 58.68 59.18 59.78 58.58
2 15 4466 47.78 50.68 57.08 59.69 60.2 60.8 596
2 16 55.58 58.7 616 68 706 711 M7 70.5
2 17 46.99 50.49 53.39 59.79 62.39 62.89 63.49 62.29
2 18 55.48 58.98 61.88 68.28 70.88 71.38 71.98 70.78
2 19 46.95 50.07 52.97 5937 61.97 62.47 63.07 61.87
2 20 4571 49.41 52.31 58.71 61.31 61.81 62.41 61.21
3 1 418 455 484 548 574 57.9 58.5 57.3
3 2 41.52 4464 47.54 53.94 56.54 57.04 57.64 56.44
3 3 44.19 47.89 50.79 57.19 59.79 60.29 60.89 59.69
3 4 44.84 48.54 51.44 57.84 60.44 60.94 61.54 60.34
3 5 4262 4574 4864 55.04 57.64 58.14 58.74 57.54
3 6 40.25 4375 46.65 53.05 55.65 56.15 56.75 55.55
3 7 4563 48.75 51685 58.05 60.65 61.15 61.75 60.55
3 8 45.51 48.62 51.52 57.92 60.52 61.02 61.62 60.42
3 9 4592 49.03 5193 5833 60.93 61.43 62.03 60.83
3 10 46.59 49.72 5261 59.01 61.62 62.13 62.73 61.53
3 1" 53.75 56.87 59.77 66.17 68.77 69.29 69.89 68.69
3 12 47.47 50.96 53.87 6027 62.87 63.37 63.97 62.77
3 13 55.58 59.09 61.99 68.39 70.99 71.49 72.09 70.89
3 14 4869 522 55.1 615 84.1 646 652 64
3 15 44.77 4847 51.37 57.77 60.37 60.87 61.47 60.27
4 1 36.83 40.53 4343 4983 52.43 52.93 53.53 52.33
4 2 40.56 4364 46.38 5232 54.02 53.41 51.79 42.89
4 3 41.94 45.08 47.96 5436 56.96 57.46 58.06 56.86
4 4 41.89 45.01 4791 5431 56.91 57.41 58.01 568.81
4 5 4426 47.96 50.86 5726 59.86 60.36 60.96 59.76
4 6 4466 48.368 51.26 57.66 60.26 60.76 61.36 60.16
4 7 39.15 4227 4517 51.57 54.17 5467 5527 54.07
4 8 4461 47.73 50.63 57.03 59.63 60.15 60.75 59.55
4 9 44.59 4771 50.61 57.01 59.61 60.11 60.71 59.51
4 10 39.63 43.02 45.75 5219 54.92 55.45 56.05 54.85
4 1 55.65 58.77 61.67 68.07 7067 7117 mm 70.57
4 12 48.26 51.38 5428 6068 63.28 63.78 64.38 63.18
4 13 50.45 53.57 56.47 6287 65.47 65.97 66.57 85.37
4 14 4425 47.37 50.27 56.67 59.27 59.77 60.37 59.17
4 15 448 48.5 514 578 60.4 60.9 615 60.3
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Table D.1 Predicted SPL at main building zone

= 7 379 | 385 s ] s 1 © 488 43.9 33.1
] 2 303 300 492 a7 514 502 453 345
i 3 39.54 4014 4944 49.94 51,64 50.44 4554 3474
i ) 39.50 40.19 49.49 4909 51,60 50.49 4550 3479
] 5 30.45 40.05 49.35 4985 51,55 50.35 4545 3465
i 6 391 307 r 495 512 50 51 343
Tc 7 46.98 56.38 57.08 5648 54.88 78.88 39.48 3038
ic 2 46.66 66.06 56.76 56.16 5456 48.56 30.16 30.06
1c 3 4928 68.68 59.38 5878 57.18 51.18 4178 3268
ic ) 4831 67.71 58.41 57.81 56.21 50.21 4081 3171
ir i 5171 55.11 58.81 6261 68.31 69.81 7.1 55.91
i 2 52.47 55.87 50.57 63.67 69.07 70.57 66,67 56.67
ir 3 52.58 55.98 50.68 6378 69.18 70.68 68.78 56.78
ir 3 52.83 56.23 59.03 64.03 69.43 70.93 60.03 57.03
i 5 52.78 56.18 50.68 63.08 69.38 70.88 68,98 56.98
ir 6 526 56 507 638 69.2 707 8.8 568
% T 76.45 65.85 56.55 555 54.35 48,35 36.95 76.85
2c 2 46.16 65.56 56.26 55.66 54.06 48.06 38.66 29.56
2¢ 3 4755 66.95 57.65 57.05 55.45 49.45 4005 30.95
2c % 4843 67.83 5853 5703 56.33 50.33 40.93 3183
2c 5 4928 66,66 50.38 58.78 57.18 5118 4178 32.68
2c 6 48.88 8.28 56.08 56.38 56.78 50.78 4138 32.28
2c 7 4679 6619 56.69 56.29 54.69 48.69 39.20 30.19
7 7 36.91 3751 4661 4731 49.01 4781 3291 3211
2 2 30.20 30.80 4919 4960 5139 50.19 4520 34.49
P 3 3887 3047 w77 4927 50.97 4977 4487 34.07
Pl ) 3832 38.92 %2 %72 50.42 4922 4432 3352
Pl 5 30.47 4007 4937 4967 51,57 50.37 4547 3467
o 7 7963 5323 56.03 51.03 56.43 6703 56.03 54.03
o 2 51.91 55.31 50.01 6311 68.51 70.01 8811 56.11
o 3 52.28 55.68 50.38 63.48 68.88 70.38 66.48 56.48
7r 3 5261 56.01 50.71 63.81 69.21 70.71 6881 56.81
ar 5 52.95 56.35 60.05 64.15 69.55 71.05 60.15 57.15
or 6 5282 56.22 50.02 64.02 69.42 70.92 60.02 57.02




Table D.1 Predicted SPL at main building (Cont.)

BT

127

1

11 2 43.21

1 3 44.56

11 4 39.97

1 5 448

11 6 46.61

1l 4 46.62

1 8 44.99

1 9 50.15

1c 1 48.17

ic 2 51.62

1c 3 50.63

1c 4 48.37

ic 5 51.84

ic 6 51.12

ic A 52.09 42.69 47.59 46.59 50.19 51.19 53.19 52.69
ic 8 53.32 43.92 48.82 47.82 51.42 52.42 54.42 53.92
ic 9 52.42 43.02 47.92 46.92 50.52 51.52 53.52 53.02
1c 10 50.31 40.91 4581 44.81 48.41 49.41 51.41 50.91
1c 1 55.07 45.67 50.57 49.57 63.17 54.17 56.17 55.67
1c 12 55.46 46.06 50.96 49.96 53.56 54.56 56.56 56.06
ir 1 290.97 33.27 37.67 41.47 38.17 3237 23.57 17.97
ir 2 33.66 36.92 41.18 44,53 40.34 33.45 22.49 9.4
ir 3 33.89 37.19 41.59 45.39 42.09 36.29 27.49 21.89
ir 4 33.34 36.64 41.04 4484 41.54 35.74 26.94 21.34
ir 5 35.41 38.71 43.11 46.91 43.61 37.81 29.01 23.41
ir 6 35.77 39.07 4347 47.27 43.97 38.17 290.37 23.77
ir 7 33.67 36.97 41.37 4517 41.87 36.07 27.27 21.67
ir 8 34.05 37.35 41.75 45.55 42.25 36.45 27.65 22.05
ir 9 394 427 471 §0.9 476 418 33 274
2c 1 50.4 41 459 449 48.5 495 51.5 51
2c 2 50.4 41 45.9 4.9 48.5 49.5 515 51
2c 3 52.74 43.34 48.24 47.24 50.84 51.84 53.84 53.34
2c 4 53.21 43.81 48.71 47.71 51.31 52.31 54.31 53.81
2c 5 51.28 41.88 46.78 45.78 49.38 50.38 52.38 51.88
2c 6 53.49 44.09 48.99 47.99 51.59 52.59 54.59 54.09
2 1 446 439 48.6 49.3 52.5 544 56.4 53.8
2| 2 44.76 44.06 48.76 49.46 52.66 54.56 56.56 53.96
2l 3 41.28 40.58 4528 45.98 49.18 51.08 53.08 50.48
2 4 46.01 45.31 50.01 50.71 53.91 55.81 57.81 55.21
2l 5 43.94 43.24 47.94 48.64 51.84 53.74 55.74 53.14
2l 6 51.09 50.39 55.09 55.79 58.99 60.89 62.89 60.29
2r 1 47.34 40.08 4213 44.86 4375 43.98 41.2 26.71
2r 2 48.96 41.76 44.06 47.56 47.96 50.06 50.96 49.26
2r 3 48 40.8 431 46.6 47 49.1 50 483
2r 4 48.67 41.47 43.77 47.27 47.67 49.77 50.67 48.97
2r 5 50.29 43.09 45.39 48.89 49.29 51.39 52.29 50.59
2r 6 48.23 41.03 43.33 46.83 47.23 49.33 50.23 48.53
2r 7 54.56 47.36 49.66 53.16 53.56 55.66 56.56 54.86




Table D.2 Transfer function

e

data of main building zone from the prediction model
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2¢ 1 50.05 750,05 ~50.05 750.05 ~50.05 5005 | -50.05
7c 2 5034 | 5034 | 5034 | 5034 5034 | 5034 | 5034 | 5034
7c 3 4895 | 4895 | 4895 | 4695 4805 | 4895 | 4895 | 4895
2c 4 4807 | 4807 | 4807 | 4807 4807 | 4807 | 4807 | 4807
2c 5 72 | 41 | 412 | 4122 | 4122 | 4rz2 | 42 | arz
7c 6 4762 | 4762 | 4762 | 4762 4762 | 4762 | 4762 | 4762
7c 7 971 4971 4971 4071 971 4971 2971 2971
P 7 4999 | 4999 | 4099 | 4998 | 4999 | 4998 | 4098 | —49.99
7] 2 761 4761 4761 4761 4761 4761 761 4761
Pl 3 4803 | 4803 | 4803 | 4803 4803 | 4803 | 4803 | —48.03
Pl 3 4858 | 4858 | 4858 | 4658 4858 | 4858 | 4858 | 4858
2 5 4743 | 4743 | 4743 | 4743 | 4743 | 4743 | 4743 | 4743
o 1 5037 | 5037 | 5037 | 5037 5037 | 5037 | 5037 | -5037
o 2 4820 | 4820 | 4820 | 4820 | 4820 | 4820 | 4820 | 4829
ar 3 4792 | 4792 | 4192 | 4792 | 4792 | 4782 | 4re2 | 4792
o ) 4759 | 4750 | 4750 | 4759 | 4750 | 4750 | 4759 | —47.50
or 5 4725 | 4725 | 4725 | 4725 4725 | 4725 | 4725 | 4725
7 6 4738 | 4738 | 4738 | 4738 | 4738 | 4738 | 4738 | -47.38
Ti 1 5376 | 5378 | 5376 | 5376 | 5376 | 5376 | 5376 | -53.76
T 2 6142 | 142 | 6142 | 6142 | o142 | 6142 | 6142 | 6142
i 3 5067 | 5074 50 5078 | 6231 5421 %795 | -80.95
T 4 5327 | 5333 | 5353 | 5417 | 5542 | 5697 | -6002 | -7063
i 5 242 | 5242 | 5242 | 5242 5242 | 5242 | B242 | -5242
T 6 5302 | 5302 | 5302 | 5302 5302 | 5302 5302 | -53.02
T 7 5058 | 5058 | 5058 | 5058 | -5058 | 5058 | -5058 | -50.58
] 8 5033 | 5033 | 5033 | 5033 5033 | -50.33 5033 | -5033
7l 9 B 3141 311 EIXT 3111 KT IR 5111
] 10 5132 5148 | 5148 | 5148 | 5148 | 5148 | -51.48 5148
1l 11 5794 | 5600 | -5600 | 5800 | -5800 | 5800 | -58.09 58.00
i 12 5325 | 5320 | 5347 | 5399 | 5502 | -56.29 588 %751
1l 13 244 | 5282 | B282 | 5282 | 5282 | 5282 | -5282 5282
T 4 471 5500 | 5500 | -55.09 5500 | 5500 | -55.09 55.00
T 15 599 6020 | 6029 | -60.29 5020 | 6020 | -6029 6029
i 16 3557 | 5601 622 | 5688 | 5817 | 5976 %29 7382
7l 17 50,01 50,01 50,01 5001 | 5001 50,01 50,01 50,01
i 18 491 4925 | 4925 | 4925 | 4925 | 4925 | 4925 4925
i 19 2970 | 4004 | 4004 | 4994 | 4994 | 4994 | 4994 4994
7l 20 5378 | 5393 | 5393 | 53963 | 5393 | 5393 | -53.93 5393
i 21 4623 | 4638 | 4638 | 4638 4638 | 4638 | 4638 46.38
T 22 41 3448 | 4448 | 4448 | a4ds | 4447 | 4447 2447
1c 1 4952 49,52 49,52 49.52 49,52 4952 4952 | -49.52
ic 2 4984 | 4984 | 4984 | 4984 4984 | 4984 | 4984 4984
ic 3 @722 | 412 | 412 | 412 | 4122 | 412 | 412 | 4122
ic ) 4819 | 4819 | 4818 | 481 | 4819 | 4819 | 4819 4819
T 7 4640 | 4849 | 4849 | 48.49 849 | 4849 | 4849 4849
ir 2 4773 | 4773 | 4773 | 4773 | 4773 | 4173 | 4773 4773
ir 3 762 | 4762 | 4762 | 4762 762 | 4762 | 4762 4762
ir ) 737 | 4737 | 4737 | 4737 | 4rar | arar | 4737 4737
ir 5 742 | 4742 | 474z | 4742 | 4raz | 4raz | 4742 4742
i 6 76 476 476 476 476 76 76 476




Table D.2 Transfer function data of main building zone from the prediction model (Cont.)
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o SRR S S ~,§:§*1 & E y‘\; ¥ 5 st : i

1l 1 -52.17 -52.17 -52.17 -52.17 -62.17 -52.17 -52.17 -52.17
1l 2 -54.39 -54.39 -54.39 -54.39 -54.39 -54.39 -54.39 -54.39
1l 3 -53.04 -53.04 -53.04 -53.04 -53.04 -53.04 -53.04 -53.04
1l 4 -57.63 -57.63 -57.63 -57.63 -57.63 -57.63 -57.63 -57.63
1l 5 -52.8 -52.85 -53.01 -53.52 -54.51 -55.74 -58.15 -66.56
1l 6 -50.99 -50.99 -50.99 -50.99 -50.99 -50.99 -50.99 -50.99
1l 7 -50.98 -50.98 -50.98 -50.98 -50.98 -50.98 -50.98 -50.98
1l 8 -52.61 -52.61 -52.61 -52.61 -52.61 -52.61 -52.61 -52.61
1l 9 -47 .45 -47.45 -47 .45 -47.45 -47 .45 -47 .45 -47.45 -47.45
ic 1 -55.93 -55.93 -55.93 -55.93 -55.93 -55.93 -55.93 -55.93
ic 2 -52.48 -52.48 -52.48 -52.48 -52.48 -52.48 -52.48 -52.48
1c 3 -53.47 -53.47 -53.47 -53.47 -53.47 -53.47 -563.47 -53.47
1c 4 -65.73 -66.73 -55.73 -55.73 -55.73 -66.73 -65.73 -55.73
ic 5 -52.26 -52.26 -52.26 -52.26 -52.26 -52.26 -52.26 -52.26
1c 6 -52.98 -52.98 -52.98 -52.98 -52.98 -52.98 -52.98 -52.98
1c 7 -52.01 -52.01 -52.01 -52.01 -52.01 -52.01 -52.01 -52.01
1c 8 -50.78 -50.78 -50.78 -50.78 -50.78 -50.78 -50.78 -50.78
ic 9 -51.68 -51.68 -51.68 -51.68 -51.68 -51.68 -51.68 -51.68
ic 10 -53.79 -53.79 -53.79 -53.79 -563.79 -53.79 -563.79 -563.79
ic 1 -49.03 -49.03 -49.03 -49.03 -49.03 -49.03 -49.03 -49.03
ic 12 -48.64 -48.64 -48.64 -48.64 -48.64 -48.64 -48.64 -48.64
ir 1 -56.73 -56.73 -56.73 -56.73 56.73 -56.73 -56.73 -56.73
ir 2 -53.04 -53.08 -53.22 -53.67 -54.56 -55.65 -57.81 -65.3
ir 3 -52.81 -52.81 -52.81 -52.81 -52.81 -52.81 -52.81 -52.81
1r 4 -53.36 -53.36 -53.36 -53.36 -53.36 -53.36 -53.36 -53.36
ir 5 -51.29 -51.29 -51.29 -51.29 -51.29 -51.29 -51.29 -51.29
ir 6 -50.93 -50.93 -50.93 -50.93 -50.93 -50.93 -50.93 -50.93
1r 7 -53.03 -53.03 -53.03 -53.03 -53.03 -53.03 -53.03 -53.03
ir 8 -52.65 -52.65 -52.65 -52.65 -52.65 -52.65 -52.65 -52.65
ir 9 -47.3 -47.3 -47.3 -47.3 -47.3 -47.3 -47.3 -47.3
2c 1 -83.7 -53.7 -53.7 -537 -53.7 -53.7 -63.7 -63.7
2c 2 -53.7 -63.7 -53.7 -53.7 -563.7 -53.7 -63.7 -63.7
2c 3 -51.36 -51.36 -51.36 -51.36 -51.36 -51.36 -51.36 -51.36
2c 4 -50.89 -50.89 -50.89 -50.89 -50.89 -50.89 -50.89 -50.89
2c 5 -52.82 -52.82 -52.82 -52.82 -52.82 -52.82 -52.82 -52.82
2c 6 -50.61 -50.61 -50.61 -50.61 -50.61 -50.61 -50.61 -50.61
2 1 -63 -53 -53 -53 -53 -53 -53 -53

2l 2 -52.84 -52.84 -52.84 -52.84 -52.84 -52.84 -52.84 -52.84
2l 3 -56.32 -56.32 -56.32 -56.32 -56.32 -56.32 -56.32 -56.32
2 4 -51.59 -51.59 -51.59 -51.59 -51.59 -51.59 -51.59 -51.59
2l 5 -53.66 -53.66 -53.66 -53.66 -53.66 -53.66 -53.66 -53.66
2 6 -46.51 -46.51 -46.51 -46.51 -46.51 -46.51 -46.51 -46.51
2r 1 -53.76 -563.82 -54.07 -54.84 -56.35 -58.22 -61.9 -74.69
2r 2 -52.14 -52.14 -52.14 -52.14 -52.14 -52.14 -52.14 -52.14
2r 3 -63.1 -53.1 -563.1 -53.1 -563.1 -53.1 -63.1 -63.1

2r L) -52.43 -52.43 -52.43 -52.43 -52.43 -52.43 -52.43 -52.43
2r 5 -50.81 -50.81 -50.81 -50.81 -50.81 -50.81 -50.81 -50.81
2r 6 -52.87 -52.87 -52.87 -52.87 -52.87 -52.87 -52.87 -52.87
2r 7 -46.54 -46.54 -46.54 -46.54 -46.54 -46.54 -46.54 -46.54
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Table D.2 Transfer function data of cooling tower zone from the prediction model

y ) T : * i =

1 1 0% | 4055 | 4955 | 95 | 4055
1 ) 4967 4967 4967 4967 2967
1 3 2626 4626 46.26 4626 4626
1 2 50,51 50,51 5051 50,51 50,51
1 5 5472 5472 5472 5472 5472
1 6 4971 49.93 4996 49.96 24996
1 7 5299 5299 52.99 52.99 5209
1 8 454 454 454 454 454
1 9 38.01 38.01 3801 3801 38.01 3801 38.01 3801
1 10 26.01 4621 2621 2621 4621 2621 4621 4621
1 1 3933 3933 39.33 3033 3933 39.33 39.33 3933
1 12 4506 4564 4564 4564 4564 4564 4564 4564
1 13 4941 49.98 49.99 49.99 49.98 4997 49.97 4997
1 14 50,49 50,49 50.49 50,49 50.49 50.49 50.49 50.49
1 15 5084 51.42 5142 5142 51.42 51.42 51.42 51.42
2 1 5626 56.26 56.26 56.26 56.26 56.26 56.26 56.26
2 2 5169 5227 5227 5227 52.27 52.27 5227 5227
2 3 5358 5417 5417 5417 5417 5417 5417 5417
2 4 5476 5496 5496 54.9 5496 5496 54.96 5496
2 5 5207 5265 5266 5266 5265 5264 5264 5264
2 6 24946 50.05 50,05 50,05 50.05 50.05 50.05 50.05
2 7 50.18 50.18 50.18 5018 50.18 50.18 50.18 50.18
2 8 5279 5337 5337 5337 5337 5337 5337 53.37
2 9 494 49.08 4998 49.98 49,98 4998 49.98 4998
2 10 5318 5376 5376 53.76 5376 5376 5376 5376
2 1 4818 4876 4876 4876 4876 24876 4876 4876
2 12 4972 50.03 502 50.16 50,03 50 50 50
2 13 5426 5426 5426 5426 5426 5426 5426 5426
2 14 5013 50.72 5072 50.72 50.72 50.72 50.72 5072
2 15 4914 4972 4972 4972 4971 497 497 497
2 16 382 388 388 388 388 388 388 388
2 17 24681 47.01 4701 47.01 4701 47.01 47.01 47.01
2 18 3832 3852 3852 3862 3852 3852 38.52 3852
2 19 2685 4743 47.43 47.43 4743 47.43 47.43 4743
2 20 4809 48.09 4800 48,09 48.09 48.09 48.09 4809
3 1 52 52 52 ) 52 52 52 52
3 2 5228 5286 5286 52.66 5286 5286 52.86 5286
3 3 4961 4961 4961 4961 4961 4961 4961 4961
3 2 48.96 4896 4896 4896 489 28.96 4896 4896
3 5 51.18 51.76 51.76 5176 51.76 51.76 51.76 51.76
3 6 5355 5375 5375 5375 5375 5375 5375 5375
3 7 4817 4875 2875 4875 4875 4875 4875 4875
3 8 4829 4888 4883 4888 4888 48388 4888 4888
3 9 4788 4847 4847 4847 4847 48.47 4847 4847
3 10 4721 47.78 47.79 47.79 47.78 4777 4777 47.77
3 11 -40.05 -40.63 -40.63 -40.63 -40.63 -40.61 -40.61 -40.61
3 12 4633 4654 2653 4653 4653 4653 4653 46,53
3 13 382 38.41 3841 38.41 38.41 38.41 38.41 3841
3 14 4511 453 453 453 453 453 453 453
3 15 4903 49.03 49,03 49.03 4903 49.03 49.03 4903
4 1 56.97 56.97 56.97 56.97 56.97 56.97 5697 5697
a 2 5324 53.86 5402 5448 5538 56.49 58.71 66.41
2 3 51.86 5244 52.44 5244 5244 5244 | 5244 5244
4 P 51.91 52.49 52.49 5249 52.49 5249 | 5249 5249
4 5 4954 4954 4954 4954 4954 4954 4954 4954
a 6 4914 4914 4914 4914 4914 4914 4914 2914
4 7 5465 5523 5523 5523 5523 5523 5523 5523
7} ) 4919 49.77 4977 4977 4977 4975 4975 4975
4 9 4921 4979 4979 4979 4979 4979 4979 4979
2 10 5417 5448 5465 5461 5448 54.45 54.45 5445
4 ] 3815 38.73 3873 3873 38.73 38.73 38.73 38.73
7] 12 4554 4612 26.12 26.12 4612 4612 4612 2612
7] 3 4335 4393 4393 H3.0 439 4393 4393 2393
7} 14 24955 50.13 50.13 50.13 5013 5013 50.13 5013
4 15 49 49 49 49 49 49 49 49
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