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Design Calculation of Air Pollution:

Control System

Thai Heng Steel Co.,Ltd.
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1. General information
1.1 Plant overview
Company Thai Heng Steel Co.,Ltd.
Location Phetchaburi, Thailand
Process Foundry
4.2 Basic data of melting furnaces and ladles
Melting furnaces:
Furnace type Electric Induction Furnace (EIF)
Size of furnace (with lining material) 1,400 mm (diameter} x 1,850 mm (hight)
Capacity 20 ton / batch / 90 min
Melting temperature 2550 °F (approx.)
Number of furnaces 8
Number of furnace's groups 4 (2 furnaces per group}
1.3 Type of contaminant
Type Dust and fume generated from material charging, melting

and tapping processes.

1.4 Air poliution control system

Number of main contro! points 8 (according to the number of furnaces)
Type of exhaust hood Enclosing (or fult closed) hood
Number of exhaust hoods 4 (for electric induction furnaces}

Air cleaning device Fabric dust collector
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id
Enclosing hood
Furnace Furnace
Enclosing hood
Furnace Furnace
Exhaust stack
Enclosing hood
Furnace Furnace
Exhaust fan 1
Enciosing hood Fabric dust
U collector
Furnace Furnace ( :
Exhaust fan 2
Figure 1 Schematic diagram of air pollution control system.
A schematic diagram of air pollution control system is shown in Figure 1. It is seen that the air

pollution control system is mainly composed of 1} an enclosing hoods which are used to control
the dust and fume emitied from the furnace 2) a fabric dust collector which is used as an air
cleaner of the process and 3) an exhaust fan which is used to generate the air flow rate in the
system. It should be noted that enclosing hoods can manually slide to the required position set at

the above of furnaces. Installation of enclosing hood to control dust and fume from the charging,
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melting and taping process is illustrated in Figure 2. Because enclosing hood completely cover

the contaminant source, operation of air pollution control is therefore improved.

As seen in Figure 1, 4 enclosing hoods are separately provided for 4 sets of electric induction
furnace. Because, for each set of furnace (2 furnaces), only one fumnace is used during the
melting process, air flow rate used for calculating the sizes of duct systems, fabric dust collector
and exhaust fans is therefore considered based on the summation of the air flow rate required to

control the pollution emitted from 4 furnaces.

Installation of enclosing hood to control dust and fume from the charging, melting and taping
process is illustrated in Figure 2. Because enclosing hood completely cover the contaminant

source, operation of air pollution control is therefore improved.

To main duct 4——6 / j

/ N

N

7
Enclosing hood

Hydraulic charging car \\ ,r’

Figure 2 Installation of enclosing hood (side view).
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2. Exhaust hood

Size of induction furnaces

Diameter of furnace (D,) 4.62 ft (1.4 mm)

Equivalent dimension (D) 4.09 ft (for sguare cross-sectional area)

Operating conditions
Ambient temperature (Tam) 95 °F

Process air temperature {Tyecess air) 1000 °F (40% of melting temperature)

Sizing of enciosing hood
In this project, the enclosing (or full closed) hood is applied (see Figure 3 and 4 for hood
geometry and its operation). For the reason of safely, the fower edge of hood is set to close the

furnace's mouth as much as possible,

Mixed air
4
Vi
n
oo \
b d Hood face
* 4
Opening area — 1
: P . _ Cold air
Cold air RSN | o Hot alr | —
V5aco R ' e Viece
T 7
Y f

Figure 3 Operation of enclosing hood (front view).

Because source of pollution is completely covered with enclosing hood, hood size can be set up

without the influence of gas stream cross-sectional area (as found in the case of canopy hood).
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Hood face dimension of around 15 ft x 17 ft is thus set, in this project, to ensure that it is big
enough for covering all of activiies during the process. Distance between hood face and

furnace's mouth, which is an importance key for evaluation of air flow rate, is around 17 ft.

Mixed air

Cold air

\ /

Opening area  Eumace

Cold air
Figure 4 Operation of enclosing hood (side view).

Calculation of required air flow rate

According to the above design concept, hood operation is considered as an enclosing hood
principle. This can be suggested that the requirement of air volume flow rate of the enclosing
hood is summation of the air volume caused by the thermal draft and outside air volume passed
through the hood opening area (around 150 #* in this case). In this case, the modified method of

designing a canopy hood for hot process is applied (see also Figure 5).
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Canopy hood

L \)/‘223{)?5555/ T

Hood face 2 2 252 S S S Y
D, X,

Furnace ]Z

Hypoathetical point
Figure 5 Dimensions used to design canopy hood for hot process.

To find the required air flow rate caused by the thermal draft of hot air, the velocity of hot air at
the hood face (V¢ must be determined. By using the method proposed by ACGIH (ACGIH
Committee on Industrial Ventilation, Industrial Ventilation - A Manual of Recommended Practice,

22" Ed., 1995). As the method mentioned eariier, V; ¢an be calculated as follow:

Distance between furnace and hood face (Y) = 16.50 ft
Z= (240 = (2x4.08 1) =10.93 ft
Xe=Y+Z=16.501f + 1093 ft =27.43 ft

A, =409 fi x 4.09 ft = 16.73 t’

The value of V; can be achieved:

Vi = 8(A) (A

1) = 8(16.73 1) (1,000 °F — 95 °F)* 27,43 "% = 155-fpm

0.42

The required air flow rate caused by the thermal draft of hot air is therefore abtained from

Q = Vi Apgea = (155 fpm)(15.00 ft x 17.00 ft ) = 39525 cfm > Qpot air
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The required air flow rate caused by the outside air (cold air) passing through the hood opening
area can be calculated using appropriate face velocity. Due to very large hood dimension, the
value of face velocity applied in this case can be lower. This face velocity of 100 fpm is thus
selected.

Q= Vfar,erpeninQ = (1 00 fpm)ﬁ 50 ﬁz) = M““"> led air

Total air volume flow rate (Q,) required to control the contaminant for each enclosing hood is
summation of the above calculated values.

Q, = 39525 cim + 15000 cfm = 54525 cfm -—> Quixed air

Calculation of mixed air temperature

From the earlier calculation,

Qpot air = 39525 cfm, Qeaid ar = 15000 ofm and Qives o = 94925 cim

Torocess arr = 1000 °F = 1460 R and Toog s = Tamp = 95 F = 5565 R

Dot air = 0.075(630/ Tprocese air) = 0.027 Ibr/ft° and Peotd air = 0.075(830/Toqiq i) = 0.072 Ibm/it’

Density of mixed air (Dmixed =ir) is calculated based on the mass balance principle

Phmixed ar = {Prot air Qnotar + Pooid ar Qeoa air) / Qmixeat air

= (0.027 x 39525 + 0.072 x 18000)/(54525) = 0.040 Ibr/ft’

Therefore, the mixed air temperature is obtained:

Tnixed air = 530(0.075/Dmixed air } = 530(0.075/0.040) = 993 R = 533 °F (278 °C)

Remark:

Generally the value of gas temperature at the inlet of fabric dust collector is much lower than
Toixea 2 due to heat loss. Therefore, gas temperature at this position is assumed, in this case, to
be around 40% of Thyed ar (213 °F or 111 °C). Gas ftemperature at the outlet of fabric dust

collector (inlet of exhaust fans) is lower than that at the inlet of fabric dust collector as well.
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3. Fabric dust collector

General data of fabric dust collector:

Size of filter bag 130 mm (diameter) x 5200 mm (long)
Filtering media Polyester (Dura-Life ™)

Filter bag cleaning methad Online-cleaning system using pulse jet
Number of compartments 2 (parallel arrangement)

Number of exhaust fans 2 (parallel arrangement) - > see Figure 3

Design conditions:

Total air flow rate (Q) 54525 cfim x 4 = 218100 cfim (370554 malh)
Air to cloth ratio (A/C) 5.5 cfm/ft” (Croom, 1995)
Qutlet emission level < 10 mgfm3

Required filtration area calculation:

Filtration area per 1 bag = 7U(130/1000 m)(5200/1,000 m)
= 242m° (22.82 1)
Toftal filtration area = (Total gas flow rate) / (Air-to-cloth ratio)
= (218100 ofm) / (5.5 cfm/ft’)
= 39655 ft
Total number of filter bags {Np) = (Total filtration area) / (Filtration area per 1 bag)
= (39655 ft') / (22.82 it)
= 1738 pes ~—---> Select N = 1800 pcs

Number of filter bags per compartment = (1800 pes)/2 = 900 pes

Croom, M.L., Filter Dust Collectors: Design and Application, McGraw-Hill, 1295.
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Pressure drop estimation:

Generally, pressure drop (AP) of air across the filter bag is function of the filter drag (S) of
filtering media and air to cloth ratio (A/C). The value of filler drag is depended on the physical
properties of material used for making the filter bag. However, filter drag of commercial fllter bag
is in the ranges of 0.5 to 0.9 in.wg/fpm (Croom, 1995}, The pressure drop of air across the filter

bag, which is related to the filter drag and air to cloth ratio, is obtained by AP =s xA/C.

in this project, S = 0.8 in.wg/fpm is selected for pressure drop calculatlon. The pressure drop of
air across the filter bag is then estimated according io the above relation as:

AP = S x A/C = (0.8 in.wg/fpm) x (5 fpm) = 4.0 in.wg

Actually, total pressure drop of air across the fabric dust collector is a summation of pressure
drop of air across the filter bag, entry loss and discharge loss. The entry loss and discharge loss
can be determined using design air velocity in duct of 3400 fpm as follows:

Entry loss = 0.49VP,e = 0.49 x (3400/4,005) = 0.35 in.wg

Discharge loss = 0.49VP e = 0.49 X (3400:’4,!3(3!5);a = 0.35 in.wg

Thus, the estimated total pressure drop of air across the bag filter is obtained using the earlier
mentioned relation:

Total pressure drop = AP + Entry loss + Discharge loss = 4.0 + 0.35 + 0,35 = 4.70 in.wg
Collection efficiency:

Generally, a fabric dust collector is one of the most efficient and cost effective types of dust
caollectors available and can achieve a collection efficiency of more than 99% for very fine
particulates (Croom, 1995). To meet the required outlet emission and to reduce energy
consumption, a filtering media of filter bag must be carefully selected, in this project. Dura-Life™
polyester, which is suitable for an untrafine particle, is therefore used. Dura-Life™ polyester is
claimed to be an efficient filtering media for capturing dust, even 2.5 Llm or smaller particles (see

below for the specification of Dura-Life™ polyester). This filtering media has been tested and
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received EPA PM 2.5 performance verification from the Environmental Technology Verification
(ETV) Program via ASTM D 6830-02. In addition to selecting an efficient filtering media, an
appropriate value of air-to-cloth ratio is also applied during calculation of filtration area. This
makes sure that the Installed fabric dust coliector is able to efficiently control an untrafine particle,

which is generated from the furnaces, with the collection efficiency of 99.9% as noted in the

specification.
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Specification of Dura-Life™ polyester felt
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4. Ducting system

The method used for evaluating the pressure loss In the ducting system is “Velocity pressure
method”. This method is performed according fo ACGIH (1895). The pressure balancing method
used in this case is “blast gate method”. Pressure balancing stage will be made after system

installation by adjusting the dampers individually installed at each hood.

Design conditions:

Duct velocity 3400 fpm (and 2000 fpm for exhaust stack)
Ducting material Black steel
Elbow 5-pieces with R = 1.5D

To start the calculation for induction furnace, duct segment which has the largest resistance is
firstly selected. Duct sysiem compos;ed of the duct segment 1-A, A-B, B-C, C-D, D-E, E-F, F-G,
G-H, H-l and 1-J is then expected as the path having the largest resistance in this case (see
Figure 6). Detailed calculation of pressure drop and duct size are showed in the separated

calculation sheet. Diagram of duct system for electric induction furnaces is showed as follow:
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Fabric dust collector

—— Exhaust stack

Exhaust fans

Enclosing hoods

Enclosing hoods

Segment Discussion Number Number Approximated Length {{i)
of elbows of entry

1-A Enclosing hood - Duct 2-90° 1 11.48
2-B Enclosing hood - Duct 2 -90° 1 11.48
3-C Enclosing hood - Duct 2 -90° 1 11.48
4-D Enclosing hood - Duct ' 2 - 90" 1 11.48
A-B Duct - - 39.37
B-C Duct - - 249,34
C-D Duct - - 39.37
D-E Duct 2-90° - 178.89
E-F Fabric dust collector - - -
F-G Duct x 2 1-90° - 22,97
G-H Exhaust fan - - -
H-1 Duct x 2 1-90 - 6.56
1-J Exhaust stack - - 104.99 (32 m)

Figure 6 Single-line diagram and detailed information of air pollutionv control system.
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Calculation sheet:

1| duet segment identifcation 3 | 4D
2} volume o rate (Q) ofn | 54625 | 54625 | 100030 | 163675 | 248100 | 248100 | 100050 | 109050 | 218400 | 54525 | 54525 | 54525
3 | minimuen duct velochy fom | 3400 | 3400 | M00 | 00 | 3400 3400 | 3400 | 2000 | 3400 | 3400 | 300
4| duct dlameter (D) mo| % | % | 761 %4 | 168 | 76 | W M| M| W
5 | duct area (A) £ | wont | 150t | 3 | aaame | ese 31516 | 31316 | 110022 | 13811 | 16,011 | 16901
§ | cclual duet velosty (V) fm | 3427 | 427 | 60 | 3% | ¥ 60 | 60 | 1982 | M2 | MM | M
T | duct velocly pressure (VP} nwg | 0732 | 0732 | 0746 | 078 | 072 0745 | 0746 | 0.5 | 0732 | 0732 | 072
8 I H { hood enfry loss factor (F,) 049 ¢ 0 0 0 0 0 0 0 | 040 | 049 | G4S
9 {0 sl s Dot 00 0|0 o B0 0]
70_0 enfry loss per VP, 1490 0 0 0 g 0 0 0 | 149 | 140 | 148
TD food static pressire (3P, mwg 10010 0 10 0 0 g 0 0 0| 1081 | 1091 | 109
12| straight duct length (L) fi) 146 1 3037 | 24934 | 337 | 17889 E 200 | 658 | 10499 | 148 | 1048 | 1148
13 | fiction factor (H 0.0026 | 0.0026 | 0.0017 | 0.0014 | 0.0011 8 00017 | 0.0017 | 0.0008 | 00026 | 0.0026 | 0.0026
14| fiction loss per VP, 003 | 002 | 0424 | 005 | 0tW % 0038 | GOt | 0094 | 003 | 003 | 003
15| No. of 90 degres elbows 200100 0 2 % 1001 0 [ 212112
16 | eloows loss per VP, 03 | 0| 0 0 |03 03 (615 0 03] a3 |0l
17 | No.of enfres T 1040 0 0 010 R I A I
18 | entry loss per VA, 0Bl 00 0 0 0 0 0 | C16 | 08 | 048
19| special fiting loss factor 000 0 0 0 0 0 I I
20 | ductloss per VP, 051 | 0402 | 0424 | 00% | 0487 0330 1 016t | 0094 | G50 | 081 | 051
21 | duct loss ) nwg | 0373 [ 0076 | OB | 0039 | 0304 0255 | 042 | 0023 | 0373 | 0373 | 0T
& | other loss mwg| 0 | 0 | 0 N T N O VI N VA I
23 | duct 8P loss wg | 1464 10075 | 0316 | 0089 | 0364 1464 | 1464 | 1484
24 | cumaive safc pressute g | 1464 | 4500 | 4855 | 4804 | 2259 G 400 | 1004 | 404
25 | goveming stafic pressure g | Gale Gale | Gafe | Gate
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5. Exhaust fan

5.1 Calculation of fan static pressure

Fan static pressure (FSP) is calculated based on the results achieved from the calculation shest

as follow:
SPoutiet SPiniet VPinter FSP = SPoyter = SPiniet — VPinet
(in.wg) {in.wg) (in.wg) (in.wg)
At design condition At STP
0.143 -7.211 0.746 6.608 8.059
Rernark:

- The value of air temperature at the fan inlet at design condition is assumed to be 80% of gas temperature
at the inlet of fabric dust collector (192 °F or 89 c'C)

- STP: Standard temperaiure and pressure (T = 70 Fand P = 1 atm}

- To evaluate the FSP at STP condition, density factor (df) must be calculaled. in this case, df is found to
be 0.82 (see Table 1).

Table 1 Density factor (df) table used to evaluate the air density (ACGIH, 1995)

Temperature Altitude compared with the sea level (ft)
(DF) 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000
0 1.15 1.11 1.07 1.03 1.00 0.86 0.82 089 0.86
40 1.06 1.02 0.99 0.95 0.82 0.88 0.85 0.82 0.79
70 1.00 0.96 0.83 0.90 0.86 0.83 0.80 0.77 0.74
100 0.e5 0.91 0.88 0.85 0.82 0.79 0.76 0.73 0.70
150 .87 0.84 0.81 0.78 0.75 0.72 0.70 0.67 0.65
200 0.80 0.77 0.75 0.72 0.69 0.87 0.64 0.62 0.60
250 0.75 0.72 0.69 0.67 0.64 0.62 0.60 0.58 0.55
300 0.70 0.67 0.65 0.62 0.60 0.58 0.56 0.54 0.52
350 0.85 0.63 0.61 0.59 0.57 0.54 0.52 0.80 0.48
400 0.62 0.59 0.57 0.55 0.53 0.51 0.49 0.48 0.48
450 0.58 0.56 0.54 0.52 0.50 0.48 a.47 0.45 0.43
500 0.55 0.53 0.51 0.49 0.48 0.46 0.44 0.43 0.41
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5.2 Selection of exhaust fan
To select an appropriated exhaust fan, safety factor (SF) must be taken into account. In this

project, safety factor for FSP and Q are set at around 2 in.wg and 10%, respectively. FSP and

Q used for selecting the exhaust fan are then showed below:

FSP (in.wg) Q (cfm)
Selected at STP With SF Calculated With SF
8.059 10.059 108050 119955 2

Number of exhaust fans

Each exhaust fan used for this system must be capable to convey 112955 cfim (203804 rnsfh) of

air at fan static pressure of 10.059 in.wg (255 mm.wq). Appropriated type of the exhaust fans

are centrifugal fan with backward curve blades.
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9 7 74.3 75.8 G
9 8 _ 68.0 79.1 ‘ -
9 9 80.5 | 85.9 Fr
9 10 80.0 81.6
9 11 _ 80.1 | 818
9 12 79.9 84.6 o
9 - 13 78.5 80.0 ‘E
9 14 80.7 82.5 &
9 15 80.1 81.5
9 16 786 79.7
9 17 70.3 | 739 I
9 18 714 72.5
9 19 692 7Y
9 20 65.4 66.4 _
9 21 N 64.2 66.2
9 22 694 73.2 s
9 23 69.9 72.1 0
9 24 63.5 64.3 it
9 25 B 65.4 = 66.8 ==
9 26 69.5 | 70.9 2
9 27 69.1 77.5 o
9 28 62.5 64.4 S
10 0 75.7 i 89.5 o
10 1 77.3 78.7 -
10 2 76.8 77.6

wamsuAT IRl UIsNamEWIeIdmnsIinziminiu
Wudadwswausemsiinnzimoanad mladhildsveyanannden/fifm siluainyaisnys

mi 520

Usznely 01/02/2566 FE-REP-01-34:Rev.01



X

Neediss Envilab

[ SANIUNANTITILASIZY J

datasons ¢ Tasunmsisvsundawmdnuviv (Billet)
vagjansn ¢ udEwm Wageséa e
Vidolasuns tau 118-118/1 wy 1 duavuaduna dwnalndan Soudauwasyd 76140
;;ﬂ‘;‘;‘:: i ¢ Sound Level Meter PULSAR Model 44 S/N 1844, 1877, 1879
Adoumdudrathe @ aawde uddvgiasiaia ¢ uhv Buliudy drda
JuiiRusiatie ! 4 fuau 2568 funsdudate i 7 8u1Au 2568
Fuisiasisv’ 7-12 fuinau 2568 Fuiiuwsaaeu ;12 duneu 2568
wheandiathe ¢ AR-25-130812 WNHRATIENN . 3333/68
Wansiasow
L P IETT PP - dB(A)
X Y Leq 1 min. Lmax
10 3 81.2 [ 84.5
10 4 79.6 81.9
10 5 80.2 _ 82.9
10 6 80.9 81.8
10 7 79.4 81.8
10 8 3 A 79.7 86.3
10 9 80.2 82.5
10 18 762 _ 80.2
10 19 T '78.5 Do 86.0
10 20 73.6 76.5
10 21 750 78.3 o
10 22 753 79.8
10 pX] 78.0 79.8
10 24 76.6 — 793 .
10 25 73.0 81.4
10 26 75.1 84.8
10 3 27 75.4 ! 779
10 28 74.6 76.4
10 29 70.5 73.7
11 0 67.5 =i 757
11 1 73.6 76.5
11 2 75.0 78.3
PRl 3 81.4 86.1
11 4 83.3 o | 86.3
11 5 82.9 _ 85.4
11 6 83.0 86.5
11 7 78.9 82.8
11 8 78.3 83.4
1 9 78.5 81.2
11 18 | 696 72.0
11 19 74.1 76.4
11 20 72.2 79.4
11 21 | 74.5 82.3
11 22 73.4 74.8
11 23 73.4 _ 75.0
11 24 68.0 72.3
11 25 69.1 | 72.2
11 26 72.6 74.5
11 27 72.0 | 76.5
11 28 65.8 67.9

san1sIATERIl YseuamzdIad a7 I N s Ins 1T NN
wadswauwemsianzifonnsd wlaehiléusyanasinfenifimaiiuowinyalsnys

ni 620

Usenmeld 01/02/2566 FE-REP-01-34:Rev.01

WWA.evitesting.

1ITURAMRUADTILIAADN AIENITAT)

AV

?

v



Neediss Envilab

[ SALUNANTITILATIZU ]

daiasons ¢ Tasomslssoundaumdnuyiv (Billet)
vatand t Ul noeada i
dalAsuns : @ 118-118/1 wy 1 duanuasyuwa annaindas Yanawmusys 76140
?:Jf:laf::n wi ¢ Sound Level Meter PULSAR Model 44 S/N 1844, 1877, 1879
donuiifiudradhe @ avmsnéa uidunelasinia : udEw WBuhudy dia
Juiifudlace t 4 funnAu 2568 Juidudaathe : 7 #uaAu 2568
Juvisiasew 1 7-12 $udAu 2568 JuviRuwsieenu @ 12 $anAu 2568
. ey TR TITETTCR TG TR
mnaaediatineg :  AR-25-130812 AR AR : 03333/68
unalyaasia dB(A) -
X Y Leq 1 min. Lmax g
11 29 65.2 67.4 5
12 0 "~ 732 74.4 RS
12 1 75.5 77.6 S
12 2 79.2 _ 80.1 &
12 3 81.2 82.1 @
12 4 81.2 _ 82.6 o
12 5 79.3 80.7 «
12 _ 6 | 796 i 834 €
12 7 78.9 o | 81.2 &
12 8 80.9 84.5 s
12 9 80.2 _ ~ 83.0
12 3 18 735 | 762 . B
12 ] 19 798 82.9 @
12 20 74.3 79.1 &
12 21 723 752 2
12 22 70.7 74.3 1
12 23 70.2 B 79.1 2
12 24 70.5 83.0 a
12 _ 25 67.5 70.1 =
= 26 62.6 | es2 &
12 27 62.4 67.7 e
12 28 | 64.3 66.5 ??
12 29 63.9 66.2 &
13 0 73.3 o 754
13 1 79.2 82.4
13 i 2 _ 78.3 80.2
13 3 82.7 859
13 4 81.4 85.0
13 5 834 87.8
13 18 79.6 815
13 19 = 70.7 75.1
13 20 71.4 80.8
13 21 70.2 80.5 4
13 22 68.2 | 71.5
13 23 I 67.6 _ 69.8 2
13 24 64.5 69.7 B Q
13 25 64.7 69.9 e
13 _ 26 6.2 | 68.4 9
13 27 63.5 67.7 3
13 28 64.9 67.3

samssRTIzHil s medIathafilRinsIinniminin
WnAadwsiamomsinsvis g daclili sueyananmisafiRnaiivawinvaisnys

mh 120

dsennls 01/02/2566 FE-REP-01-34:Rev.01




Neediss Envilab

[ SIS UNANITIASIZU ]

daiasons ! TasunmsTsonundandnuviv (Billet)

Warlana t uidw naaeada e

ndulasenas : o 118-118/1 wy 1 duavuasyuna dnatmdas SouTawsy3 76140

;f‘“;'ﬂ;"::“m, :  Sound Level Meter PULSAR Model 44 S/N 1844, 1877, 1879

aowifudadhe @ amsweda uivelasivia ¢ uddwv Buludy ha

Juhdudrade ! 4 funAu 2568 Jurisudnathe : 7 funeu 2568

Fuihiasioi : 7-12 #uaAn 2568 Juiiuwsraowu @ 12 Sunan 2568

. o WINUIRYSINIY |
unnuLRAGIa :  AR-25-130812 HANTSHLASEW 03333/68
vdaeaaia dB(A) -

X Y Leq 1 min. Lmax g
13 29 68.9 76.2 3 5
14 0 78.2 I 81.8 RS
14 | — 783 | 80.5 RS
14 2 = 79.9 82.6 S
14 3 81.6 86.6 @
14 4 2 79.3 85.0 . &
14 5 — 79.4 85.3 S
14 ) 18 g8 | 83.6 ¢
14 19 — 80.1 1 815 =
14 20 = 80.4 ! 83.0 R
14 21 73.2 76.3
14 B 22 800 82.1 =
14 23 3 75.6 82.1 B ’G
14 24 80.3 _ 82.4 g
14 25 = 80.4 | 83.2 2
14 26 78.8 82.5 G
14 27 67.9 70.1 b
14 28 62.4 _ 63.8 5|
14 29 61.7 66.7 8
15 - 0 73.9 76.0 &
15 1 79.5 81.4 2
15 2 81.9 83.7 cfr_'_
15 i 3 789 82.8 «
15 4 80.2 _ 81.6
15 5 i 78.8 | 83.1
15 18 75.2 il 78.4
15 19 i 78.7 82.3
15 20 | - 70.5 738
15 21 | 69.5 81.0
15 2 N 68.7 70.9
15 23 N[ 67.3 757 N-
15 24 69.2 80.0 o}
15 25 = (5 65.2 68.7 e
15 26 65.3 68.0 2
15 27 65.5 73.1 P
15 28 65.7 ! 66.9 8
15 29 72.0 74.5 S,
16 0 80.2 82.7 3
16 1 79.1 84.9
16 2 81.8 87.6 3

E Y ey e g D
HamsiasAiluse e mzied i IAT IM ARSI NI
Wiadwsumemsiinsiisanad mlachildiueye meanfosjiRmsiuodnuaisnys

mi1820

Usznaly 01/02/2566 FE-REP-01-34:Rev.01




Neediss Envilab

[ SALUNANISILASIZU ]

datasonts : TasumsTsvnundawmdnuvia (Billet)
azjansn 1 Ui neasdadia dfa
Mdelasons : wwuvl 118-118/1 wyf 1 duanuasyuwa annatudas Yauiawnwasyd 76140
:g‘:;‘ﬂ“,f.ﬁ: s ¢ Sound Level Meter PULSAR Model 44 S/N 1844, 1877, 1879
daouviiiudhathe @ aveswada uitmelasiata :  ui¥w Bululu A1
Juhiudrade ! 4 fuaau 2568 Jurdusadne ! 7 fuaiAu 2568
Jursiastsw’ : 7-12 fuanAu 2568 Juinuwsioew @ 12 funan 2568
] TR T T TTE o T R
uinaRAsat :  AR-25-130812 Haniedinanzil : 03333/68
udnyaasia dB(A) -
X Y Leq 1 min. Lmax €
16 3 79.5 83.5 5
16 4 782 | 81.6 =
16 G ™S 806 | 84.9 =
16 18 81.0 83.5 =
16 19 - 725 | 748 @
16 20 76.5 79.8 =
16 21 76.5 77.4 -
16 22 3 75.5 - 777 ¢
16 23 - 75.4 78.8 3
16 24 68.0 68.9 &
16 25 679 68.5
16 26 67.5 684 =
16 — 27 66.2 67.3 T @
16 28 63.4 65.3 g
16 29 60.3 61.7 =
17 0 79.2 81.2 “(G
17 1 793 i 82.1 2
17 2 81.3 83.0 o
17 3 79.5 _ 80.1 8
17 4 809 _ 85.5 ®
17 5 793 85.2 <
i 7 6 79.2 84.7 &
17 7 80.2 T 80.7 5
17 8 79.2 81.4
17 9 79.9 82.1
17 10 1l 73.2 I s
17 11 _ 783 795
17 12 78.7 82.5
17 13 72.9 75.4
17 14 78.4 _ ~ 79.8
17 15 78.6 81.9
17 16 _ 70.6 _ 73.8 j
17 17 _ 75.8 _ 80.0 i
17 18 75.0 77.3 :
17 19 69.8 77.6 3
17 20 69.5 77.7 ) 9
17 21 64.9 66.5 s
17 22 63.4 72.0 o
17 23 69.4 72.3
17 24 67.7 75.6

q . .
womsInTIzHilyIeNams et TE M Iinszimnly
WAt samensiRssiisansg mlaehild fueye mantenlfiimuiiuoisdnuaishys

mi920

dszmals 01/02/2566 FE-REP-01-34:Rev.01




Neediss Envilab

e\)'! ' e

L‘i’l HITUHANTIFILASIEU ]

datasens ! Tasunslsgundawmdnuvia (Billet)

vaganen ;U Wnameada e

dvlasuns ! au 118-118/1 wy 1 duanuasyuwa dwnadas Fauiauwasy? 76140

:gii‘;::m“, :  Sound Level Meter PULSAR Model 44 S/N 1844, 1877, 1879

danuiiAudlathe @ aversube uddn{as1ia ¢ u3tw Butiudu difa

Juiifushathe ! 4 #uAu 2568 Juntdudnate : 7 $ua1Au 2568

s 1 7-12 funaAu 2568 Juiiuwsaaeu @ 12 duniAu 2568

. WSy |
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unayaasIvia dB(A) i

X Y Leq 1 min. Lomax z
17 = 25 69.1 811 >
17 26 67.3 _ 70.9 =
17 27 0 64.0 684 S
17 i 28 | 63.9 66.4 =
17 29 61.2 70.0 @
18 0 80.5 82.4 E
18 1 78.7 _ 80.5 &
18 D Rm——] 788 | 81.4 ¢
18 3 == %8 | 82.0 o
18 4 80.2 81.7 e
18 5 80.8 84.1
18 6 79.0 85.1 '
18 = 7 81.2 84.0 G
18 8 80.0 i 86.8 -
18 - - 9 155 80.4 . 85.9 =
18 10 82.3 87.5 ‘-au:
18 11 _ 82.9 84.3 2
18 12 81.9 83.5 pm|
18 13 81.9 _ 83.4 3
18 14 81.4 _ 83.3 &
18 15 73.1 74.8 RS
18 16 77.2 80.2 | _3?
18 17 72.3 74.5 o«
18 18 71.2 74.6
18 = 19 70.2 75.7
18 20 _ 72.4 73.7
18 i 21 _ 71.2 77.0
18 22 70.3 76.8
18 23 69.5 70.3
18 24 ) 69.1 70.3
18 25 _ 67.3 72.7 £
18 26 66.1 67.2 0O
18 27 _ 66.3 _ 77.9 =
18 28 64.0 66.2 2
18 29 64.8 68.2 =
19 0 73.2 74.3 8
19 1 78.9 80.4 S
19 2 79.9 81.5 =
19 3 81.7 82.7
19 4 81.0 83.0
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19 10 81.0 82.3 e
19 11 £ 81.0 82.4 S
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19 13 79.2 80.5 =
19 14 77.2 79.5 R
19 15 71.6 739
9 16 74.4 B W 2
19 17 78.7 81.3 G
19 18 75.1 79.4 <
19 19 76.8 798 =
19 20 73.9 78.3 |
19 21 71.4 74.6 -8
19 22 69.6 714 |
19 23 67.7 71.3 A5
19 24 66.5 5 72.8 &
19 25 68.3 70.5 =
19 26 65.6 67.5 ,3“(_"
19 27 62.2 69.0 o
19 28 59.7 61.2
19 29 66.7 67.4
20 0 80.6 82.2
20 1 80.4 826 F
20 2 81.2 89.2
20 3 80.5 81.4
20 4 81.0 8.7
20 5 80.1 86.0
20 6 80.0 82.1
20 7 79.0 81.9
20 8 79.8 80.1
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20 10 80.2 83.0
20 11 80.5 86.5
20 12 80.3 85.9
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20 14 80.4 84.9
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Junisiasw’ 7-12 fur1au 2568 Fuviiuwsaou 12 funnau 2568

, o wmnglauste
winulaasa ¢ AR-25-130812 HanESinsasl 03333/68
uilalaasia dB(A) 3

X Y Leq 1 min, Lmax <
20 B 15 78.0 80.4 z
20 16 78.1 . 83.0 s
20 — 17 77.7 B 81.7 RIS
20 B 18 75.0 79.5 =
20 19 71.8 74.2 @
20 20 72.8 79.5 -
20 21 e 66.1 67.5 g
20 22 B ~ 64.0 = 70.5 C
20 23 643 726 <
20 24 63.5 67.4 >g
20 25 65.1 69.3 ;
20 26 66.9 687 o
20 o 64.6 66.4 ’©
20 28 61.0 69.9 S
20 29 59.5 64.6 2
21 0 73.3 80.3 “©
21 1 72.5 79.9 Xl
21 6 81.9 88.0 =
21 7 82.2 88.3 e
21 8 82.1 87.9 [
21 9 80.9 87.9 B
21 10 77.6 80.6 ?
21 11 71.9 76.1 @
21 12 80.4 83.0
21 13 76.6 81.1
21 14 77.3 87.2
21 15 73.2 77.2
21 16 73.3 77.3
21 17 73.3 77.4
21 18 73.4 77.3
21 19 70.2 73.5
21 20 70.2 734
21 21 73.7 773
21 22 70.3 73.4
21 23 66.4 74.4
21 24 66.3 71.4
21 25 66.3 74.5
21 26 66.3 74.4
21 27 66.4 75.4
21 28 68.0 76.2
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vinaeasivia dB(A)
>
X Y Leq 1 min, Limax c
21 29 66.2 75.7 5
22 0 75.9 80.5 =
- 22 . 1 80.0 | 814 =
22 6 815 87.9 S
22 7 81.3 83.5 @
2 8 i 80.9 = 85.7 I
2 A 9 A 81.9 _ 83.4 B
22 10 81.9 B 85.4 C
22 11 77.9 82.2 =
22 12 o= 790 81.1 K
22 13 78.5 80.5
22 14 773 81.4 B
22 ] 15 780 82.0 G
22 16 68.0 j 74.9 <
22 B 17 729 _ 77.4 =
22 18 70.3 72.5 %
22 19 72.7 77.4 -
22 20 71.0 78.7 pa
22 21 61.1 66.5 m5
22 22 64.2 _ 72.4 &
22 23 63.6 65.1 1 "g
22 24 60.9 65.9 T
2 25 65.6 75.7 &
22 26 66.7 76.6
22 27 - 66.7 _ 76.6
22 28 66.5 _ 75.7
22 29 67.4 76.4
23 0 767 77.7
23 1 77.0 78.3
23 2 78.0 79.2
23 3 779 80.1
23 4 79.1 80.5
23 5 80.2 i 81.4
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23 8 78.3 I 78.6
23 9 78.5 80.0
23 10 72.6 73.9
23 11 _ 74.2 76.4
23 12 71.9 76.9
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Suiifudhatieg 4 $uAu 2568 Juidudratihe 1 7 funAu 2568
Juitiiasav’ 7-12 $unAu 2568 Fuiiuwsoau 12 #ur1Au 2568
; o1 wNURYsILNIY. |
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X Y Leq 1 min. Lmax
23 13 716 76.7
23 14 74.7 79.7
23 B 15 71.6 B 76.6
23 16 i 6720 | 7716
23 17 66.7 B 77.9
23 B e 66.1 | 73.2
23 19 63.5 729
23 20 65.1 | 70.4
N 23 21 663 755
23 _n 660 755
23 23 69.3 72.5
B 3 24 662 s
23 25 i 653 I 731
3 26 64.0 66.3
23 27 o [ 614 - 66.3
23 28 67.2 77.2
23 29 67.1 77.3
24 0 77.9 79.4
24 1 784 80.8
24 2 80.5 81.3
24 3 80.9 82.1
24 4 81.2 | | 84.4
24 5 78.6 79.8
24 6 79.5 K 81.2
24 7 807 823
24 8 80.9 83.4
24 9 81.7 83.1 3
24 10 806 LA |
24 11 77.6 80.6
24 12 B 67.1 73.9
24 13 3 67.3 37
24 14 67.2 74.7
24 15 67.0 75.8
24 16 67.1 75.7
24 17 67.3 75.7
24 18 67.0 75.6
24 19 67.6 75.9
24 20 67.0 73.8
24 21 657 73.7
24 22 65.7 73.8
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Juriifudlacie 4 fu1nAu 2568 Jundueadhe 7 fuau 2568
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mnalapsatg : AR-25-130812 HRn1SLAS 03333/68
uaansiia dB(A) -
X Y Leq 1 min. Limax P
24 23 ~65.8 73.6 =
24 24 65.9 74.5 =
24 25 65.0 — 74.1 NS
24 26 64.6 76.0 -
24 27 65.3 75.2 @
24 28 65.0 N 74.7 o
24 29 64.5 75.8 =
25 0 80.1 C 80.9 C
m 25 1 3 80.6 82.9 3
25 6 819 84.9 8=
25 7 80.7 83.0
25 8 82.0 83.6 =
25 9 818 8.1 C
25 10 83.7 86.0 o
25 11 74.4 77.1 =
25 12 74.1 76.7 Bl
25 13 67.5 74.2 e
25 14 66.9 76.1 par|
25 15 67.9 76.1 g
25 16 67.1 754 &
25 17 67.2 76.4 A
25 18 67.0 79.4 ’ET_‘
25 19 67.1 79.6 @
25 20 67.1 79.9
25 21 67.5 76.6
25 22 62.6 2 63.2
25 23 629 64.8
25 24 64.0 65.2
25 25 65.0 66.7
25 26 621 63.7
25 27 = 61.4 63.8
25 28 64.1 66.5
25 29 63.2 66.2 .
26 0 80.9 81.6
26 il 80.6 82.4 T
26 6 819 B 82.1 9
26 7 82.0 84.1 S
26 8 82.7 85.3 o
26 9 81.1 82.2
26 1 81.4 82.9
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FuiiAudratine 4 #u1nau 2568 Juvisudaatie 7 $ua1Ru 2568

Juiiesaa’ 7-12 $ua1au 2568 Fuiuws e 12 $ua1An 2568

WA YS LI
ulntausIat AR-25-130812 saniinmai: 03333/68
unayaasiia dB(A)
X Y Leq 1 min. Lomax
26 N 11 75.2 79.7
26 12 75.8 79.1
26 13 . 65.9 73.8
26 ) 14 65.8 73.8
26 15 65.9 73.7
26 16 _ 65.9 74.8
26 17 _ 64.1 74.7
26 8 | 46 B 74.5
26 19 1 663 75.1
26 20 64.0 74.7
26 21 63.8 74.8
L 26 2 65.8 73.7

26 T 23 65.6 72.8
26 24 65.7 723
26 = == 25 _ 65.5 74.4
26 26 63.0 74.4
26 27 66.3 74.9
26 28 65.4 74.5
26 29 59.8 61.8
27 0 80.8 81.0
27 1 80.8 82.0
27 2 79.5 83.1
27 3 81.1 83.0
27 4 78.7 79.8
27 5 77.6 79.3
27 6 77.4 78.6
27 7 77.0 787
27 8 77.1 78.8
27 9 80.0 81.9
27 10 _ 78.2 81.7
27 11 77.9 83.5
27 12 75.5 78.7
27 13 73.0 76.7
27 14 | 69.2 71.2
27 15 66.7 72.1
27 16 65.6 73.8
27 17 65.6 73.7
27 18 66.3 73.2
27 19 65.0 74.0
27 20 61.9 73.2
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27 21 61.8 74.0
27 22 61.7 73.9
27 23 61.4 75.0
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27 26 62.5 74.8
27 27 64.3 70.1
27 28 65.7 67.1
27 29 65.6 67.0
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douifudlady  : avesdnduuuugensas vidm{asixia : ud¥wn Buludy dfa

fuhiAudrathe : 4 fuinau 2568 Junsushathe : 7 funau 2568
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. S wngRYs Iy
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unaiaasta dB(A)
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	1-ST-05_2544 ประกาศกระทรวงวิทย์ กำหนดมาตรฐานควบคุมการปล่อยทิ้งอากาศเสียจากโรงงานเหล็ก
	2-2547 ประกาศคณะกรรมการสิ่งแวดล้อม ฉบับที่ 24 กำหนดมาตรฐานคุณภาพอากาศในบรรยากาศ (2547)
	3-Soli_2559 ประกาศกระทรวงอุตสาหกรรม เรื่อง กำหนดเกณฑ์การปนเปื้อนในดินและน้ำใต้ดิน
	4-AM-03_2540 ประกาศคณะกรรมการสิ่งแวดล้อมแห่งชาติ ฉบับที่ 15 เรื่อง ระดับเสียงโดยทั่วไป
	5-ประกาศกระทรวงอุตสาหกรรม เรื่อง กำหนดค่าระดับเสียงการรบกวน 2548
	6-AM-09_2550 ประกาศคณะกรรมการสิ่งแวดล้อมแห่งชาติ ฉบับที่ 29 เรื่องค่าระดับการรบกวน
	7-AM-17_2565 ประกาศคณะกรรมการควบคุมมลพิษ เรื่อง วิธีการตรวจวัดระดับเสียงพื้นฐาน ระดับเสียงขณะไม่มีการรบกวน
	8-ประกาศโรงงาอุตสาหกรรม เสียง 2567
	9-กระทรวงทรัพฯ หลักเกณฑ์และการป้องกันด้านสาธารณสุขและการป้องกันในเรื่องสิ่งแวดล้อมเป็นพิษ 2551
	10-2560 ประกาศกระทรวงอุตฯ ระบายน้ำทิ้งจากโรงงาน
	11-WT-04_2537 ประกาศกระทรวง คณะกรรมการสิ่งเเวดล้อมเเห่งชาติ ฉบับที่  8 เรื่องกำหนดมาตรฐานคูณภาพน้ำผิวดิน
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	10-มาตรการคุ้มครองความปลดภัยในการประกอบกิจการโรงงานเกี่ยวกับสภาวะแวดล้อมในการทำงาน พ.ศ. 2546
	11-2559 มาตรฐานในการบริหารและจัดการด้านความปลอดภัย(เพิ่มเติมมาตรฐานค่าความร้อน แสงแลพเสียง)
	12-2561  มาตรฐานระดับเสียงที่ยอมให้ลูกจ้างได้รับเฉลี่ยตลอดระยะเวลาการทำงานในแต่ละวัน
	13-WP-10_2561 ฃมาตรฐานระดับเสียงที่ยอมให้ลูกจ้างได้รับเฉลี่ยตลอดระยะเวลาการทำงานในแต่ละวัน
	14-WP-06_2559 กฎกระทรวงแรงงาน กำหนดมาตรฐานในการบริหารและจัดการด้านความปลอดภัย(เพิ่มเติมมาตรฐานค่าความร้อน)
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