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 Electrolytic 
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-  (Sodium hydroxide)  
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 Working Area  
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-  Cold Rolling Mill 

-  Pickling Line 
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-  4  

 

 

 

-  

(Sound..Level. .Meter) .4.   

 Cold Rolling Mill,.  
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 SKP  6  2565 
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    4-9  4 

 4-2  

  /   
1. 

 
(  2 ) 

-  (NO2) 
 1  

Chemiluminescence  2  
 6-13 . . 65 

 -  Wind Speed & Wind Direction 
2. 

  
(  5 ) 

-   
(NOX as NO2)   

Absorption Sampling, 
Phenoldisulfonic Acid Method 

 2  
 6 . . 65 

-   
(Hydrochloric acid) 

Absorption Sampling, 
Ion Chromatographic Method 

-  (Sodium 
silicate as Silica) 

Absorption Sampling,  
Visible Absorption 

Spectrophotometric Method 
-  (Naphtha) 
 

Absorption Sampling, 
Gas Chromatographic Method 

-  (Oil mist) 
 

Isokinetic Sampling,  
Gravimetric Method 

-   
(Sodium hydroxide) 

Adsorption Sampling, 
Titrimetric Method 

3.  
 Working Area 

(  4 ) 

-   
(Hydrogen chloride) 

Absorption Sampling, 
Ion Chromatographic Method 

 4  
6 . . 65  

20 . . 65 -  (Sodium 
silicate as Silica) 

Absorption Sampling,  
Visible Absorption 

Spectrophotometric Method 
-   

(Sodium hydroxide) 
Absorption Sampling, 
Titrimetric Method 

-  (Naphtha) Absorption Sampling, 
Gas Chromatographic Method 

-  (Oil mist) Isokinetic Sampling,  
Gravimetric Method 

-  (Iron) Inductively Coupled Plasma/ 
Atomic Absorption 
Spectrophotometer 

4.  
(  2 ) 

-  (pH)  Electrometric  1  
 

. .- . . 65 
-  (Temperature) Field, Thermometer 
-  (BOD) 5-Day BOD Test, Azide 

Modification 
-  (COD) Closed Reflux, Colorimetric 
-  (TDS) Dried at 180 oC 
-  (SS) Dried at 103-105 oC 
-  (Oil & Grease) Liquid- Liquid, Partition-

Gravimetric Method 
-  (TKN) Macro Kjeldahl 
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  /   

4.  ( ) 
(  2 ) 

-  (Iron) Digestion, Direct Air-Acetylene 
Flame 

 1  
 

. .- . . 65 
5.  
(  1 ) 

-  (Leq 1 hr) Integrated Sound Level Meter  2  
 6-13 . . 65 -  24  (Leq 24 hs) 

-  (Lmax) 
-  (L90) 

6.  
(Noise Contour Map) 

Leq 5 min. Integrated Sound Level Meter  3  
17 . . 63 

7.  
(  4 ) 
 

- Leq 8  Integrated Sound Level Meter  4  
 6 . . 65  
 20-21 . . 65 

8.  (WBGT) 
(  3 ) 

- Heat Stress Heat Stress Monitor  4  
 6 . . 65  
 20 . . 65 
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4.1.1  

1)  
-  (    100/3 .10 .  .   

. ) 
-  ( ) 

  
2)  

-  (NO2)  1  
-  Wind Speed & Wind Direction 

 
3)  

  2    
 (    100/3 .10 .  .  . ) 

 ( )  4.1-1  4.1-2  2  
 7   6-13  2565  

-  (NO2)  1  
 (    100/3 .10 .  .   

. )  16.8-18.6   ( )  
 16.0-18.9   4.1-1 (
 4-1) 

-  Wind Speed & Wind Direction 
 (    100/3 .10 .  .   

. )   (W)  9.52  
0.4-0.8   4.1-2   
( )   2    (N)  9.52 

 0.4-0.8   (NW)  9.52 
 0.4-0.8   4.1-3 (

 4-1) 
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) 
54 N 

6-7
7-8
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 2552) 
ax 1 hr) 

  
 
 

 

4-13

 
 

 100/3 
) 

 

 6-13

 

 

 

7 . . 65 
8 . . 65 
9 . . 65 
0 . . 65 
11 . . 65 
12 . . 65 
13 . . 65 
7 . . 65 
8 . . 65 
9 . . 65 
0 . . 65 
11 . . 65 
12 . . 65 
13 . . 65 

 33 ( . . 2552)

 24  

  
 

 

  

 

3  2

 

(N

)  

 

 

2565 

O2)* (ppb) 
16.8 
18.6 
18.4 
17.6 
18.5 
17.8 
17.3 
18.9 
18.0 
18.4 
18.5 
17.0 
17.7 
16.0 

 

 (

 

 

 –  2565

 4

 

) 

1/ 

(ppb) 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
<170 
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    4-14  4 

 4.1-2  
   

 :  
 :   

 : 6-13  2565 
 

: 
 (    100/3 . 10 .   

.  . ) 
 : UTM 47P 0742141 E, 1417721 N 

 

Direction 
Speed (m/s) 

0.4-0.8 0.8-1.2 1.2-1.6 1.6-2.0 2.0-2.4 >= 2.4 TOTAL % 
N 0 0 0 0 0 0 0 0 0 

NNE 22 0 0 0 0 0 0 0 0 
NE 45 0 0 0 0 0 0 0 0 
ENE 67 0 0 0 0 0 0 0 0 
E 90 0 0 0 0 0 0 0 0 

ESE 112 0 0 0 0 0 0 0 0 
SE 135 0 0 0 0 0 0 0 0 
SSE 157 0 0 0 0 0 0 0 0 
S 180 0 0 0 0 0 0 0 0 

SSW 202 0 0 0 0 0 0 0 0 
SW 225 0 0 0 0 0 0 0 0 

WSW 247 2 0 2 3 0 0 7 4.17 
W 270 9 7 0 0 0 0 16 9.52 

WNW 292 7 0 1 0 2 0 10 5.95 
NW 315 11 1 0 0 0 0 12 7.14 

NNW 337 4 2 1 0 0 0 7 4.17 
TOTAL 33 10 4 3 2 0 52 30.95 

CALM   (<0.4 m/s) 116 69.05 
TOTAL 168 100.00 
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/  :   

/  :   



  

    –  2565 
 

    4-15  4 

 4.1-3  
   

 :  
 :   

 : 6-13  2565 
 :  ( ) 

 UTM : 47P 0744066 E, 1420454 N 
 

Direction 
Speed (m/s) 

0.4-0.8 0.8-1.2 1.2-1.6 1.6-2.0 2.0-2.4 >= 2.4 TOTAL % 
N 0 8 1 0 6 0 1 16 9.52 

NNE 22 3 5 4 0 1 1 14 8.33 
NE 45 2 2 0 0 3 0 7 4.17 
ENE 67 4 1 0 1 0 0 6 3.58 
E 90 0 0 0 0 0 0 0 0 

ESE 112 0 0 0 0 0 0 0 0 
SE 135 0 0 0 0 0 0 0 0 
SSE 157 0 0 0 0 0 0 0 0 
S 180 0 0 0 0 0 0 0 0 

SSW 202 0 0 0 0 0 0 0 0 
SW 225 0 0 0 0 0 0 0 0 

WSW 247 0 0 0 0 0 0 0 0 
W 270 0 0 0 0 0 0 0 0 

WNW 292 0 0 0 0 0 0 0 0 
NW 315 9 3 1 3 0 0 16 9.52 

NNW 337 8 2 0 0 0 0 10 5.95 
TOTAL 34 14 5 10 4 2 69 41.06 

CALM   (<0.4 m/s) 99 58.93 
TOTAL 168 100.00 
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    4-16  4 

4)  
 (NO2)   2   

 (    100/3 .10 .  .  . ) 
 ( )  6-13  2565 

  33 (2552)  
 (  17  . .2552)  NO2  1   

170      

5)  
 (NO2)   2  

 2   2563 – 2565  4.1-4 
 4.1-3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



  

    –  2565 
 

    4-17  4 

 4.1-4  
   

 :  
 :   

 :  (    100/3 .10 .       
.  . ) 

 :  2563-2565 
 

  (NO2)*
 (ppb) 

1/ 

(ppb) 
4-5 .  63 16.2 <170 
5-6 .  63 16.4 <170 
6-7 .  63 16.2 <170 
7-8 .  63 16.5 <170 
8-9 .  63 17.3 <170 
9-10 .  63 15.7 <170 
10-11 .  63 15.6 <170 
23-24 . . 63 16.6 <170 
24-25 . . 63 16.5 <170 
25-26 . . 63 16.8 <170 
26-27 . . 63 16.9 <170 
27-28 . . 63 17.5 <170 
28-29 . . 63 15.4 <170 
29-30 . . 63 15.3 <170 
10-11 .  64 16.3 <170 
11-12 . . 64 16.2 <170 
12-13 . . 64 15.9 <170 
13-14 . . 64 16.5 <170 
14-15 . . 64 17.8 <170 
15-16 . . 64 16.1 <170 
16-17 . . 64 16.0 <170 
14-15 . . 64 15.7 <170 
15-16 . . 64 16.5 <170 
16-17 . . 64 16.8 <170 
17-18 . . 64 17.4 <170 
18-19 . . 64 18.2 <170 
19-20 . . 64 17.3 <170 
20-21 . . 64 16.4 <170 
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    4-18  4 

 
 
 

 4.1-4 ( )  
   

 :  
 :   

 :  (    100/3 .10 .       
.  . ) 

 :  2563-2565 
 

  (NO2)* (ppb) 
1/ 

(ppb) 
5-6 . . 65 16.3 <170 
6-7 . . 65 17.9 <170 
7-8 . . 65 17.7 <170 
8-9 . . 65 16.9 <170 
9-10 . . 65 17.8 <170 
10-11 . . 65 17.1 <170 
11-12 . . 65 17.8 <170 
6-7 . . 65 16.8 <170 
7-8 . . 65 18.6 <170 
8-9 . . 65 18.4 <170 
9-10 . . 65 17.6 <170 
10-11 . . 65 18.5 <170 
11-12 . . 65 17.8 <170 
12-13 . . 65 17.3 <170 

 

 : 1/   33 ( . . 2552)  
 (  17  . . 2552) 

  *  1  (Max 1 hr)  24  
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    4-19  4 

 4.1-4 ( )  
   

 :  
 :   

 :  ( ) 
 :  2563-2565 

 

  (NO2)*
 (ppb) 

1/ 

(ppb) 
4-5 .  63 18.1 <170 
5-6 .  63 18.2 <170 
6-7 .  63 14.8 <170 
7-8 .  63 19.1 <170 
8-9 .  63 14.3 <170 
9-10 .  63 16.3 <170 
10-11 .  63 15.7 <170 
23-24 . . 63 17.6 <170 
24-25 . . 63 17.7 <170 
25-26 . . 63 15.1 <170 
26-27 . . 63 19.4 <170 
27-28 . . 63 14.6 <170 
28-29 . . 63 16.8 <170 
29-30 . . 63 15.5 <170 
10-11 .  64 18.1 <170 
11-12 . . 64 17.1 <170 
12-13 . . 64 15.9 <170 
13-14 . . 64 19.1 <170 
14-15 . . 64 15.4 <170 
15-16 . . 64 16.1 <170 
16-17 . . 64 15.2 <170 
14-15 . . 64 18.7 <170 
15-16 . . 64 17.7 <170 
16-17 . . 64 16.5 <170 
17-18 . . 64 19.7 <170 
18-19 . . 64 15.0 <170 
19-20 . . 64 15.4 <170 
20-21 . . 64 14.3 <170 
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 4.1-4 ( )  

   

 :  
 :   

 :  ( ) 
 :  2563-2565 

 

  (NO2)* (ppb) 
1/ 

(ppb) 
5-6 . . 65 18.3 <170
6-7 . . 65 17.1 <170
7-8 . . 65 17.7 <170
8-9 . . 65 19.0 <170
9-10 . . 65 16.1 <170
10-11 . . 65 16.8 <170
11-12 . . 65 15.1 <170
6-7 . . 65 18.9 <170 
7-8 . . 65 18.0 <170 
8-9 . . 65 18.4 <170 
9-10 . . 65 18.5 <170 
10-11 . . 65 17.0 <170 
11-12 . . 65 17.7 <170 
12-13 . . 65 16.0 <170 

 

 : 1/   33 ( . . 2552)  
 (  17  . . 2552) 

  *  1  (Max 1 hr)  24  
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    4-22  4 

4.1.2  
 

1)  
-   1 
-   2 
-  Wet Scrubber No. 1 (  Pickling) 
-  Wet Scrubber No. 2 (  Cold Rolling Mill) 
-  Wet Scrubber No. 3 (  Electrolytic Cleaning)  

2)  
-  (NOX as NO2)   
-  (Hydrochloric acid) 
-  (Sodium silicate as Silica) 
-  (Naphtha) 
-  (Oil mist) 
-  (Sodium hydroxide) 

3)  
  5   

  1   2  Wet Scrubber No. 1 (  Pickling)  Wet 
Scrubber No.2 (  Cold Rolling Mill)  Wet Scrubber No.3 (  Electrolytic 
Cleaning)  4.1-4  4.1-5  6  2565 

 4.1-5 (  4-2) 

  1 
. .1  

  (NOX as NO2)  38.75   

  2 
. .2  

  (NOX as NO2)  4.42  

 Wet Scrubber No.1 (  Pickling) 
.Wet.Scrubber  

No.1.( .Pickling).  .(Hydrochloric.acid). .0.530 
 

  



  

    –  2565 
 

    4-23  4 

 Wet Scrubber No.2 (  Cold Rolling Mill) 
 Wet Scrubber No. 2 

(  Cold Rolling Mill)   (Naphtha)  0.602  
 (Oil mist)  0.1  

 Wet Scrubber No.3 (  Electrolytic Cleaning) 
 Wet Scrubber No.3 

(  Electrolytic Cleaning)   (Sodium silicate as 
Silica)  0.007   (Sodium.hydroxide) .0.400 
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    4-24  4 

 
 :   , 2565

 4.1-4  
 

 
  1 
  2 

 Wet Scrubber No. 1 (  Pickling) 
 Wet Scrubber No. 2 (  Cold Rolling Mill) 
 Wet Scrubber No. 3 (  Electrolytic Cleaning) 

1 
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5 



 

   

 W
(

 4.

  

 

 
 

 

Wet Scrubbe
 Pickin

 

.1-5 

 

 1 

er No.1 
ng) 

(

(

 

4-25

 

 

 

 Wet Scrub
 Electrolyt

 

 6 

  

 

(

ber No.3 
tic Cleaning

 2565

 

 

 

 Wet Scr
 Cold

 

 

) 

5) 

 

  2 

ubber No.2
 Rolling Mil

 

 –  2565

 4

 

 

 
l) 

 

 

5 

4 

 

 



  

    –  2565 
 

    4-26  4 

 4.1-5  
 

 :  
 :   

 :   1 
  : UTM 47 P 0743677 E, 1418657 N 

 : 6  2565 
 : 11:20 – 11:35 . 

 : NGV ( ) 
 : - 

 

 15.00   
 0.60   
 67.00   

 757.96   
 3.27   

 0.92   
 5.90   

 11.28   
 5.42   

 

   1/ 

1. 
2/ 

 38.75 <200 

2. 
 

/  0.0671 - 

 

 : 1/    . . 2549 
  (  31  . . 2549) 
  2/  1   25      

 
 

 :       -272 

/  :    -272- -7701 

/  :    -272- -7699 
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 4.1-5 ( )  
 

 :  
 :   

 :   2 
  : UTM 47 P 0743545 E, 1418542 N 

 : 6  2565  
 : 11:40 – 11:55 . 

 : NGV ( ) 
 : - 

 

 15.00   
 0.60   
 72.00   

 757.94   
 3.26   

 0.92   
 3.50   

 13.08   
 5.27   

 

   1/ 

1. 
2/ 

 4.42 <200 

2. 
 

/  0.0077 - 

 

 : 1/    . . 2549   
(  31  . . 2549) 

 2/  1   25      

 
 

 :       -272 

/  :    -272- -7701 

/  :    -272- -7699 
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 4.1-5 ( )  
 

 :  
 :   

 :  Wet Scrubber No. 1 (  Pickling) 
  : UTM 47 P 0743522 E, 1418572 N 

 : 6  2565 
 : 10:55 – 11:15 . 

 : Non 
 : Wet Scrubber 

 

 20.00   

 0.85   
 44.00   

 751.09   
 8.93   

 5.06   
 20.90   

 <0.10   
 5.72   

 

   1/ 

1. 2/3/ ./ . . 0.530 <200 

2.  /  0.0027 - 
 

 : 1/    . . 2549 
     (  31  . . 2549) 

  2/  1   25      
  3/       -244 

 
 

 :       -272 

/  :    -272- -7701 

/  :    -272- -7699 

 
 
 
 
 
 



  

    –  2565 
 

    4-29  4 

 4.1-5 ( )  
 

 :  
 :   

 :  Wet Scrubber No. 2 (  Cold Rolling Mill) 
  : UTM 47 P 0743582 E, 1418608  N 

 : 6  2565 
 : 09:55 – 10:30 . 

 : Non 
 : Wet Scrubber 

 

 
 

 30.00   
 2.00   
 35.00   

 759.00   
 7.68   

 24.12   
 20.90   

 <0.10   
 3.29   

 

   1/ 

1. 2/3/  0.602 - 

2.  /  0.0600 - 

3. 2/ ./ . . <0.1 - 

4.  g/s <0.0024 - 
 

 : 1/    . . 2549 
  (  31  . . 2549) 
  2/  1   25      
  3/       -244 

 
 

 :       -272 

/  :    -272- -7701 

/  :    -272- -7699 
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 4.1-5 ( )  
 

 :  
 :   

 :  Wet Scrubber No. 3 (  Electrolytic Cleaning) 
  : UTM 47 P 0743658 E, 1418636 N 

 : 6  2565 
 : 15:00 – 15:30 . 

 : Non 
 : Wet Scrubber 

 
 

 
 

 7.00   
 0.50   
 52.00   

 757.74   
 8.56   

 1.68   
 20.90   

 <0.10   
 6.74   

 
 

   1/ 

1. 2/ ./ . . 0.400 - 

2.  /  0.0007 - 

3. 2/3/ ./ . . 0.007 - 

4.  /  0.0012 - 
 

 : 1/    . . 2549 
  (  31  . . 2549) 
  2/  1   25      
  3/       -244 

 
 

 :       -272 

/  :    -272- -7701 

/  :    -272- -7699 
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4)  
  5   

  1   2  Wet Scrubber No.1 (  Pickling)  Wet 
Scrubber No.2 (  Cold Rolling Mill)  Wet Scrubber No.3 (  Electrolytic 
Cleaning)  6  2565   

 . . 2549 (  31  . . 2549)     
 (Hydrochloric acid)  (NOX as NO2)  

  (Sodium silicate as Silica)  
(Naphtha)  (Oil mist)  (Sodium hydroxide) 

 

5)  
  5  

 2   2563 – 2565 
 4.1-6  4.1-6 

 
 4.1-6   

   

 :  
 :   

 :  2563-2565 
 

  

 
HCl 

(mg/m3) 
Naphtha 
(ppm) 

Oil mist 
(mg/m3) 

NaOH 
(mg/m3) 

Na2SiO3 
(mg/m3) 

NOx as 
NO2 

(ppm) 
1.   1 5 . . 63 - - - - - 37.90 

26 . . 63 - - - - - <3.8 
12 . . 64 - - - - - 4.57 
24 . . 64 - - - - - <3.8 
10 . . 65 - - - - - <3.8 
6 . . 65 - - - - - 38.75 

2.   2 5 . . 63 - - - - - 29.73 
26 . . 63 - - - - - <3.8 
12 . . 64 - - - - - 6.70 
24 . . 64 - - - - - <3.8 
10 . . 65 - - - - - <3.8 
6 . . 65 - - - - - 4.42 

1/ <200 - - - - <200 

 : 1/    . . 2549 
  (  31  . . 2549) 
  2/  1   25      
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 4.1-6 ( )   
   

 :  
 :   

 :  2563-2565 
 

  

 

HCl 
(mg/m3) 

Naphtha 
(ppm) 

Oil mist 
(mg/m3) 

NaOH 
(mg/m3) 

Na2SiO3 
(mg/m3) 

NOx as 
NO2 

(ppm) 
3.  Wet Scrubber 
No.1 (  Picking 
Line) 

26 . . 63 0.364 - - - - - 
12 . . 64 2.017 - - - - - 
24 . . 64 0.221 - - - - - 
10 . . 65 1.023 - - - - - 
6 . . 65 0.530 - - - - - 

4.  Wet Scrubber 
No.2 (  Cold 
Rolling Mill) 

5 . . 63 - 0.039 0.110 - - - 
26 . . 63 - 0.053 0.153 - - - 
12 . . 64 - 0.026 <0.1 - - - 
24 . . 64 - 0.026 <0.1 - - - 
10 . . 65 - 0.437 <0.1 - - - 
6 . . 65 - 0.602 <0.1 - - - 

5.  Wet Scrubber 
No.3 (  
Electrolytic Cleaning) 

5 . . 63 - - - 1.200 0.007 - 
26 . . 63 - - - <0.001 0.005 - 
12 . . 64 - - - <0.001 0.005 - 
24 . . 64 - - - <0.001 0.005 - 
10 . . 65 - - - <0.001 0.065 - 
6 . . 65 - - - 0.400 0.007 - 

1/ <200 - - - - <200 
 

 : 1/    . . 2549 
  (  31  . . 2549) 
  2/  1   25      
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 4.1-6  
 2563-2565 
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2.017

0.221
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 4.1-6 ( )  
 2563-2565 
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0.026 0.026
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 4.1-6 ( )  
 2563-2565 

 
 
  

1.2

<0.001 <0.001 <0.001 <0.001
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mg/m3
(Sodium silicate as Silica)



  

    –  2565 
 

    4-36  4 

4.1.3  Working area 
 

1)  
-  Pickling Line 
-  Electrolytic Cleaning 
-  Cold Rolling Mill 
-  SKP 

   

2)  
-  (Hydrogen chloride)  
-  (Sodium hydroxide)  
-  (Sodium silicate as Silica)  
-  (Naphtha) 
-  (Oil mist) 
-  (Iron) 

 

3)  
  4   

 Pickling Line  Electrolytic Cleaning  Cold Rolling Mill  
SKP  4.1-7  4.1-8  6    20

 2565 .4.1-7 (
 4-3)  

 

.Pickling.Line.  .(Hydrogen.chloride).  
0.028-0.052  

 

.Electrolytic.Cleaning.  .(Sodium.hydroxide)  
 0.001.  .(Sodium.silicate.as 

Silica)  0.005-0.015  
 

.Cold.Rolling.Mill. . .(Naphtha). .0.047-0.053 
. .(Oil.mist). .0.1.  .(Iron)  

 0.003-0.012  
 

 SKP   (Oil mist)  0.1  
 (Iron)  0.004-0.005  
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 Pickling Line 

 6  2565 
 Pickling Line 

 20  2565 
 

  
 Electrolytic Cleaning 

 6  2565 
 Electrolytic Cleaning 

 20  2565 
  

  
 Cold Rolling Mill 

 6  2565 
 Cold Rolling Mill 

 20  2565 

  

 4.1-8  
(   2565) 
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 SKP 

 6  2565 
 SKP 

 20  2565 
  

 4.1-8 ( )  
(   2565) 

 
 4.1-7  

   

 :  
 :   

 : 6   20  2565 
 

 
 
 

 
  

6 . . 65 20 . . 65 1/ 2/ 

1.  Pickling Line Hydrogen chloride ppm 0.0523/ 0.0283/ <5 <2 
2.  Electrolytic 

Cleaning 
Sodium hydroxide mg/m3 <0.001 <0.001 <2 <2 
Sodium silicate as 
Silica 

mg/m3 0.0053/ 0.0153/ <0.025 <0.025 

3.  Cold Rolling 
Mill 

Naphtha ppm 0.0533/ 0.0473/ - <400 
Oil mist mg/m3 <0.1 <0.1 - <5 
Iron mg/m3 0.0123/ 0.0033/ - <5 

4.  SKP Oil mist mg/m3 <0.1 <0.1 - <5 
Iron mg/m3 0.0043/ 0.0053/ - <5 

 

 : 1/    (  28  . . 2560) 
2/ ACGIH = American Conference of Governmental Industrial Hygienist, 2022 

  3/       0202-03-2565-0022 
 
 

 :       
/  :    0201-03-2565-0013 

 :    0202-03-2565-0009 
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4)  

  4   
 Pickling Line  Electrolytic Cleaning  Cold Rolling Mill  

SKP  6   20  2565   
  

 (  28  . . 2560)  American Conference of 
Governmental Industrial Hygienists, 2022 (ACGIH) 

5)  
  4  

  4   2563 – 2565  4.1-8 
 4.1-9 
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 4.1-8  
   

 :  
 :   

 :  2563-2565 
 

 
 
 

 
HCl 

(ppm) 
NaOH 

(mg/m3) 
Na2SiO3 
(mg/m3) 

Naphtha 
(ppm) 

Oil mist 
(mg/m3) 

Iron 
(mg/m3) 

1.  
Pickling Line 

13 . . 63 0.021 - - - - - 
25-26 . . 63 0.013 - - - - - 

17 . . 63 0.014 - - - - - 
21 . . 64 0.014 - - - - - 
21 . . 64 0.017 - - - - - 

14-15 . . 64 0.048 - - - - - 
22-23 . . 64 0.027 - - - - - 
10 . . 65 0.140 - - - - - 
8 . . 65 0.015 - - - - - 
6 . . 65 0.052 - - - - - 
20 . . 65 0.028 - - - - - 

2.          
Electrolytic Cleaning 

5-6 . . 63 - 0.545 0.006 - - - 
13 . . 63 - 0.267 0.006 - - - 

25-26 . . 63 - 0.133 0.003 - - - 
17 . . 63 - <0.001 0.005 - - - 
21 . . 64 - <0.001 0.003 - - - 
21 . . 64 - 0.560 0.005 - - - 

14-15 . . 64 - 0.267 0.006 - - - 
22-23 . . 64 - <0.001 0.008 - - - 

10 . . 65 - <0.001 0.013 - - - 
8 . . 65 - 0.533 0.009 - - - 
6 . . 65 - <0.001 0.005 - - - 
20 . . 65 - <0.001 0.015 - - - 

1/ 5 2 0.025 - - - 
2/ 2 2 0.025 400 5 5 

 

 : 1/    (  28  . . 2560) 
2/ ACGIH = American Conference of Governmental Industrial Hygienist, 2022 
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 4.1-8 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 
 

 
HCl 

(ppm) 
NaOH 

(mg/m3) 
Na2SiO3 
(mg/m3) 

Naphtha 
(ppm) 

Oil mist 
(mg/m3) 

Iron 
(mg/m3) 

3.   
Cold Rolling Mill 

5-6 . . 63 - - - 0.002 0.409 0.005 
13 . . 63 - - - 0.017 0.143 0.006 

25-26 . . 63 - - - 0.324 <0.1 0.051 
17 . . 63 - - - 0.267 <0.1 0.007 
21 . . 64 - - - 0.336 1.000 0.009 
21 . . 64 - - - 0.470 <0.1 0.003 

14-15 . . 64 - - - 0.125 <0.1 0.011 
22-23 . . 64 - - - 0.328 <0.1 0.005 

10 . . 65 - - - <0.019 <0.1 0.066 
8 . . 65 - - - 0.268 <0.1 0.003 
6 . . 65 - - - 0.053 <0.1 0.012 
20 . . 65    0.047 <0.1 0.003 

4.  SKP 5-6 . . 63 - - - - <0.1 0.003 
13 . . 63 - - - - <0.1 0.003 

25-26 . . 63 - - - - <0.1 0.004 
17 . . 63 - - - - <0.1 0.005 
21 . . 64 - - - - 0.151 0.016 
21 . . 64 - - - - <0.1 0.007 

14-15 . . 64 - - - - <0.1 0.004 
22-23 . . 64 - - - - 0.667 0.005 

10 . . 65 - - - - <0.1 0.012 
8 . . 65 - - - - <0.1 0.001 
6 . . 65 - - - - <0.1 0.004 
20 . . 65     <0.1 0.005 

1/ 5 2 0.025 - - - 
2/ 2 2 0.025 400 5 5 

 

 : 1/    (  28  . . 2560) 
2/ ACGIH = American Conference of Governmental Industrial Hygienist, 2022 
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 4.1-9  
 2563-2565 
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 4.1-9 ( )  
 2563-2565 
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 4.1-9 ( )  
 2563-2565 
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4.2  

4.2.1  

1)  
-  (ECL Rise Water) 
-  Line  (PPPL Rise Water) 
-  Sump Wash  (ECL  PPPL ) 
-  (CRM Sump Water) 
-  

2)  
- -  (pH) 
-  (Temperature) 
-  (BOD) 
-  (COD) 
-  (Total Dissolve Solids) 
-  (Suspended Solids) 
-  (Oil & Grease) 
-  (Total Kjeldahl Nitrogen) 
-  (Iron) 

3)  
  5    (ECL.Rise 

Water)  Line  (PPPL Rise Water)  Sump Wash  (ECL. .PPPL. )  
.(CRM.Sump.Water).  

 4.2-1  4.2-2  4.2-6  1  
 –  2565  4.2-1 (

 4-4) 
 

 (ECL Rise Water) 

  (ECL Rise Water)  
-  (pH)  9.4-11.6. .(Temperature)  40.4-56.7.  
 (BOD)  15.4-170   (COD)  52.4-643 

  TDS)  128-851  
 (SS)   16.4-148   (Oil.&.Grease)  
 5-11.0   (TKN)  11.76-49.00  
 (Iron)  8.730-101.300   

  
  



  

    –  2565 
 

    4-47  4 

 Line  (PPPL Rise Water) 
  Line  (PPPL Rise Water) 

 -  (pH)  2.1-3.1  (Temperature)  40.5-46.8 
  (BOD)  8.0-140   (COD)   

25-509.   (TDS)  347-4,650  
 (SS)  10.0-34.3  .(Oil.& 

Grease)  5   (TKN)  10.00-19.60  
 (Iron)  6.200-305.500  

 

 Sump Wash  (ECL  PPPL ) 
  Sump Wash  (ECL  PPPL ) 

 -  (pH)  0.4-0.9  (Temperature)  29.1-35.0  
  (BOD)  80.0-1,200   (COD)  

368-5,510   (TDS)  8,606-76,600  
 (SS)  12.3-80.3   (Oil.&.Grease)  

 5-6.6   (TKN)  84.00-448.00   
 (Iron)  1,555.000-20,160.000  

 

 (CRM Sump Water) 
  (CRM Sump Water)  

-  (pH)  1.9-6.7  (Temperature)  34.0-41.2  
 (BOD)  52.0-1,100   (COD)  200-4,380 

  (TDS)  332-5,757  
 (SS)  160-2,540   (Oil.&.Grease)  

 5-1,634   (TKN)  177.33-347.20  
 (Iron)  21.500-406.500  

 

 
   

-  (pH)  6.9-7.7  (Temperature)  27.1-35.2   
 (BOD)  4.0-8.0   (COD)  25  

 (TDS)  77.5-571   (SS)  
 10   (Oil.&.Grease)  5   

 (TKN)  5.04-15.12   (Iron)  
0.009-0.718  
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 4.2-1  
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4  2565 3  2565 
  

  
  

9  2565 7  2565 
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 4.2-2  (ECL Rise Water) 
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4  2565 3  2565 
  

  
  

9  2565 7  2565 
  

  
  

3  2565 20  2565 
  

 4.2-3  Line  (PPPL Rise Water) 
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4  2565 3  2565 
  

  
  

9  2565 7  2565 
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 4.2-4  Sump Wash  (ECL  PPPL ) 
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4  2565 3  2565 
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 4.2-5  (CRM Sump Water) 
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 4.2-6  
 
 



  

    –  2565 
 

    4-54  4 

 4.2-1  
   

 :  
 :   

 :  –  2565 
 :  (ECL Rise Water) 

  : UTM 47P 0743677 E, 1418651 N 
 

  
 

 (ECL Rise Water) 
4 . . 65 3 . . 65 9 . . 65 7 . . 65 3 . . 65 20 . . 65 

1. -  (pH) - 11.2 9.4 11.6 9.4 11.3 11.4 
2.  (Temperature) °C 56.7 54.2 40.4 42.0 40.5 45.2 
3.  (BOD) mg/l 125 22.4 29.0 15.4 170 120 
4.  (COD) mg/l 463 73.0 123 52.4 643 536 
5.  
(Total Dissolve Solids) 

mg/l 851 128 490 254 508 297 

6.  
(Suspended Solids) 

mg/l 148 38.4 31.3 16.4 20.2 21.2 

7.  
(Oil & Grease) 

mg/l <5 <5 11.0 <5 <5 <5 

8.  
(Total Kjeldahl Nitrogen)1/ 

mg/l 49.00 30.80 17.50 11.76 13.06 36.40 

9.  (Iron)1/ mg/l 80.900 68.100 101.300 8.730 17.800 8.900 

 
   

  
 

   
  

 

   
  

 

  
 

   
 

 

   
 

 
 

 : 1/          

 
 

 :      

/  :    

 :    

 
 
 
 
 
 
 
 
 



  

    –  2565 
 

    4-55  4 

 4.2-1 ( )  
   

 :  
 :   

 :  –  2565 
   Line  (PPPL Rise Water) 

  : UTM 47P 0743528 E, 1418564 N 
 

  
 

 Line  (PPPL Rise Water) 
4 . . 65 3 . . 65 9 . . 65 7 . . 65 3 . . 65 20 . . 65 

1. -  (pH) - 3.1 2.6 2.3 2.3 2.3 2.1 
2.  (Temperature) °C 42.2 45.0 42.7 40.5 42.0 46.8 
3.  (BOD) mg/l 8.0 22.6 12.5 15.0 140 40.5 
4.  (COD) mg/l <25 80.4 38.5 43.0 509 135 
5. 

 (Total Dissolve Solids) 
mg/l 348 347 1,430 4,650 503 450 

6.  
(Suspended Solids) 

mg/l 34.3 <10 11.3 <10 <10 <10 

7.  
(Oil & Grease) 

mg/l <5 <5 <5 <5 <5 <5 

8.  
(Total Kjeldahl Nitrogen)1/ 

mg/l 10.00 12.40 11.20 14.00 19.60 11.20 

9.  (Iron)1/ mg/l 44.075 6.200 305.500 226.500 218.800 269.750 

 
  

 
  

 
  

 
 

 
  

 
 

  
 

 

 : 1/         

 
 

 :      

/  :    

 :    
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    4-56  4 

 4.2-1 ( )  
   

 :  
 :   

 :  –  2565 
 :  Sump Wash  (ECL  PPPL ) 

  : UTM 47P 0743533 E, 1418477 N 
 

  
 

 Sump Wash  (ECL  PPPL ) 
4 . . 65 3 . . 65 9 . . 65 7 . . 65 3 . . 65 20 . . 65 

1. -  (pH) - 0.6 0.5 0.4 0.7 0.9 0.5 
2.  (Temperature) °C 35.0 35.0 30.8 33.0 33.6 29.1 
3.  (BOD) mg/l 230 895 80.0 150 1,200 156 
4.  (COD) mg/l 985 3,580 368 763 5,510 816 
5. 

 (Total Dissolve Solids) 
mg/l 13,260 18,388 76,600 18,010 27,580 8,606 

6.  
(Suspended Solids) 

mg/l 80.3 39.5 30.3 12.3 42.7 17.6 

7.  
(Oil & Grease) 

mg/l <5 <5 6.6 <5 <5 <5 

8.  
(Total Kjeldahl Nitrogen)1/ 

mg/l 448.00 162.40 180.04 84.00 112.00 106.40 

9.  (Iron)1/ mg/l 5,807.500 1,980.000 16,840.000 1,555.000 18,910 20,160 

 
   

 
 

   
  

 

   
  

 

   
  

 

   
  

 

   
  

 
 

 : 1/         
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/  :    

 :    
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 4.2-1 ( )  
   

 :  
 :   

 :  –  2565 
 :  (CRM Sump Water) 

  : UTM 47P 0743532 E, 1418477 N 
 

  
 

 (CRM Sump Water) 
4 . . 65 3 . . 65 9 . . 65 7 . . 65 3 . . 65 20 . . 65 

1. -  (pH) - 5.7 1.9 5.7 5.4 5.6 6.7 

2.  (Temperature) °C 34.8 36.0 34.5 35.0 34.0 41.2 
3.  (BOD) mg/l 635 750 385 1,100 190 52.0 
4.  (COD) mg/l 2,550 2,510 1,546 4,380 930 200 
5.  
(Total Dissolve Solids) 

mg/l 332 5,757 398 3,117 581 1,000 

6.  
(Suspended Solids) 

mg/l 184 846 160 890 671 2,540 

7.  
(Oil & Grease) 

mg/l <5 183 135 483 483 1,634 

8.  
(Total Kjeldahl Nitrogen)1/ 

mg/l 336.00 224.00 347.20 177.33 201.60 186.67 

9.  (Iron)1/ mg/l 179.500 21.500 406.500 141.500 82.500 146.500 

 
  

 
 

  
 

 

  
 

 

  
 

 

  
 

 

  
  

 
 

 : 1/         
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/  :    

 :    
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 4.2-1 ( )  
   

 :  
 :   

 :  –  2565 
 :  

  : UTM 47P 0743534 E, 1418469 N 
 

  
  

 1/ 
4 . . 65 3 . . 65 9 . . 65 7 . . 65 3 . . 65 20 . . 65 

1. -  (pH) - 7.7 7.0 7.1 7.3 7.4 6.9 5.5-9.0 
2.  (Temperature) °C 33.6 35.2 28.3 30.0 28.6 27.1 45 
3.  (BOD) mg/l 7.5 8.0 6.0 6.5 4.0 4.5 500 
4.  (COD) mg/l <25 <25 <25 <25 <25 <25 750 
5.  
(Total Dissolve Solids) 

mg/l 571 297 77.5 231 152 189 3,000 

6.  
(Suspended Solids) 

mg/l <10 <10 <10 <10 <10 <10 200 

7.   
(Oil & Grease) 

mg/l <5 <5 <5 <5 <5 <5 10 

8.   
(Total Kjeldahl Nitrogen) 

mg/l 13.22 8.40 15.12 8.40 13.06 5.04 100 

9.  (Iron)2/ mg/l    0.245 <0.009 0.718 0.154 0.085 0.260 10 
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 : 1/   76/2560  
 (  23  . . 2560) 

  2/          

 
 

 :      

/  :    

 :    
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4)  
  –  2565  

 
  76/2560  

 (  23  . . 2560) 

5)  
  5   1   

2563 – 2565  4.2-2  4.2-3  4.2-7  
 4.2-8 
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 4.2-2  
   

 :  
 :   

 :  2563-2565 
 

 

 (ECL Rise Water) 

pH 
Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 

21 . . 63 12.4 47.0 260.0 600 1,840 220.0 121.0 61.4 20.0 
14 . . 63 9.5 43.2 40.0 114 208 80.0 36.0 47.9 24.7 
5 . . 63 10.5 45.0 65.0 206 380 30.0 15.0 18.6 20.3 
8 . . 63 11.3 44.1 44.0 134 355 36.0 17.2 26.6 4.2 
6 . . 63 10.2 45.8 45.0 127 180 80.0 31.7 42.8 16.8 
13 . . 63 10.1 45.0 46.0 128 484 125.0 32.0 39.5 19.8 
10 .  63 11.2 50.4 37.0 107 300 46.2 26.5 3.2 4.7 
10 . . 63 10.0 45.0 50.0 161 182 51.3 32.0 20.4 21.1 
26 . . 63 10.8 45.9 120.0 418 956 136.0 86.0 65.2 9.4 
7 . . 63 12.7 45.0 450.0 1,230 5,000 784.0 <5 37.2 6.6 
9 . . 63 12.0 45.4 110.0 334 1,170 70.0 69.0 37.8 12.1 
8 . . 63 11.9 41.1 50.0 203 857 15.7 15.2 9.2 3.1 
27 . . 64 11.4 43.0 56.0 230 752 71.4 80.0 38.4 11.5 
17 . . 64 11.3 50.0 60.0 164 323 71.6 42.8 14.0 43.7 
10 . . 64 12.6 45.0 112.0 288 952 21.5 <5 24.6 8.2 
2 . . 64 11.8 45.1 45.0 140 658 13.6 38.2 42.6 7.0 
12 . . 64 11.0 33.5 39.0 121 468 32.2 36.8 15.2 3.3 
21 . . 64 11.9 57.4 66.0 266 661 67.7 70.6 49.89 52.900 

 



  

    –  2565 
 

    4-61  4 

 4.2-2 ( )  
   

 :  
 :   

 :  2563-2565 
 

 

 (ECL Rise Water) 

pH 
Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 

9 . . 64 12.0 45.0 60.0 218 487 27.4 47.2 25.20 40.700 
9 . . 64 10.2 45.4 27.0 108 78.1 12.6 <5 24.89 50.900 
17 . . 64 10.8 52.3 50.0 178 333 21.9 41.8 39.40 29.600 
18 . . 64 10.4 44.4 30.0 115 259 19.7 17.2 29.68 23.700 
19 . . 64 11.1 35.0 30.0 37.0 140 <10 10.4 24.08 12.800 
23 . . 64 11.4 45.8 13.0 44.8 347 46.7 16.0 35.84 56.206 
7 . . 65 11.2 45.2 18.0 74.8 397 26.8 <5 6.54 16.782 
18 . . 65 10.9 44.2 30.5 107 406 11.1 <5 31.20 75.600 
11 . . 65 11.3 51 50.0 183 640 44.4 7.4 29.40 34.160 
5 . . 65 10.5 58.3 21.2 76.2 176 31.3 <5 11.20 22.715 
4 . . 65 10.7 60.0 48.6 222 206 33.7 <5 30.80 10.750 
8 . . 65 10.5 48.8 17.0 74.3 748 17.6 <5 18.00 15.000 
4 . . 65 11.2 56.7 125 463 851 148 <5 49.00 80.90 
3 . . 65 9.4 54.2 22.4 73.0 128 38.4 <5 30.80 68.100 
9 . . 65 11.6 40.4 29.0 123 490 31.3 11.0 17.50 101.300 
7 . . 65 9.4 42.0 15.4 52.4 254 16.4 <5 11.76 8.730 
3 . . 65 11.3 40.5 170 643 508 20.2 <5 13.06 17.800 
20 . . 65 11.4 45.2 120 536 297 21.2 <5 36.40 8.900 

 



  

    –  2565 
 

    4-62  4 

 4.2-2 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 Line  (PPPL Rise Water) 

pH 
Temperature 

(°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 
21 . . 63 3.3 39.0 14.0 27.1 509 <10 <5 9.4 100.2 
14 . . 63 2.5 42.0 12.6 43.6 2,240 11.0 <5 2.2 229.5 
5 . . 63 2.6 40.0 12.0 37.1 442 <10 <5 9.4 124.8 
8 . . 63 2.7 41.0 22.0 74.4 806 14.9 <5 13.4 210.8 
6 . . 63 2.0 38.7 68.0 197.0 3,900 26.0 <5 19.0 529.8 
13 .  63 1.8 40.0 14.0 45.0 516 15.6 <5 13.4 68.0 
10 . . 63 2.3 36.7 35.0 103.0 633 <10 <5 2.6 154.4 
 10 . . 63 3.1 38.0 70.0 213.0 630 76.3 <5 14.8 323.0 
 26 . . 63 2.9 46.4 13.0 36.3 650 16.7 <5 10.2 111.6 
 7 . . 63 3.0 40.2 8.0 <25 416 <10 <5 6.0 55.6 
9 . . 63 2.1 46.4 26.0 95.6 1,164 11.1 <5 13.0 221.0 
 8 . . 63 2.0 38.0 16.0 42.3 622 18.0 <5 5.2 103.5 
27 . . 64 2.1 40.0 26.0 76.6 625 <10 <5 5.0 143.0 
17 . . 64 2.3 39.0 12.0 28.8 609 <10 <5 3.1 185.6 
10 . . 64 2.8 42.0 10.0 30.9 491 <10 <5 5.0 133.0 
2 . . 64 2.8 38.6 19.0 65.8 603 <10 <5 1.1 113.2 
12 . . 64 2.1 37.0 11.0 32.7 437 14.0 <5 4.8 56.0 
21 . . 64 2.0 43.5 19.0 64.6 433 <10 <5 12.32 363.000 

 



  

    –  2565 
 

    4-63  4 

 4.2-2 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 Line  (PPPL Rise Water) 

pH 
Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 
9 . . 64 2.6 38.0 48.0 151 748 19.1 <5 19.38 543.000 
9 . . 64 1.8 40.0 23.0 72.3 1,223 <10 <5 16.18 952.000 
17 . . 64 1.9 52.2 30.0 103 3,860 <10 <5 33.60 978.000 
18 . . 64 1.8 37.1 17.0 68.8 856 <10 <5 9.20 560.000 
19 . . 64 3.32 34.0 9.0 32.1 450 14.5 <5 7.28 304.500 
23 . . 64 2.9 38.2 8.5 <25 350 <10 <5 17.74 122.806 
7 . . 65 2.3 46.5 15.0 67.4 1,050 <10 <5 11.20 905.982 
18 . . 65 3.0 34.0 8.0 <25 443 <10 <5 12.80 207.300 
11 . . 65 2.6 42.5 14.0 51.9 990 <10 <5 22.40 113.160 
5 . . 65 3.2 42.6 8.6 <25 344 11.4 <5 13.20 235.215 
4 . . 65 2.4 50.0 8.5 <25 533 <10 <5 22.91 103.000 
8 . . 65 2.0 50.3 15.0 52.9 757 14.0 <5 12.40 455.500 
4 . . 65 3.1 42.2 8.0 <25 348 34.3 <5 10.00 44.075 
3 . . 65 2.6 45.0 22.6 80.4 347 <10 <5 12.40 6.200 
9 . . 65 2.3 42.7 12.5 38.5 1,430 11.3 <5 11.20 305.500 
7 . . 65 2.3 40.5 15.0 43.0 4,650 <10 <5 14.00 226.500 
3 . . 65 2.3 42.0 140 509 503 <10 <5 19.60 218.800 
20 . . 65 2.1 46.8 40.5 135 450 <10 <5 11.20 269.750 

 



  

    –  2565 
 

    4-64  4 

 4.2-2 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 Sump Wash  (ECL  PPPL ) 

pH 
Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 
21 . . 63 1.0 30.0 1,000.0 3,970 24,000 92.0 <5 42.0 18,580 
14 . . 63 1.6 32.3 480.0 1,356 19,880 40.0 <5 15.4 10,940 
5 . . 63 1.2 31.0 750.0 2,310 17,100 28.5 <5 25.9 12,440 
8 . . 63 1.2 31.0 460.0 1,465 13,230 16.4 <5 18.5 5,050 
6 . . 63 1.5 33.7 480.0 1,546 13,333 16.9 6.8 18.5 8,260 
13 . . 63 1.0 32.0 110 241 1,822 <10 <5 5.40 910.000 
10 . . 63 1.3 32.3 550.0 1,660 4,419 13.7 <5 20.44 3,600.000 
 10 . . 63 1.3 31.0 280.0 870 3,559 <10 <5 4.34 106.5000 
 26 . . 63 1.8 37.6 150 572 6,102 119 82.4 47.32 561.000 
 7 . . 63 0.6 32.0 2,300 8,010 76,005 34.1 <5 518.0 20,920.000 
9 . . 63 1.1 34.0 120.0 394 5,300 <10 <5 12.20 526.000 
 8 . . 63 0.3 33.7 220 650 6,503 <10 <5 18.48 11,900.000 
27 . . 64 0.9 33.0 520 1,710 16,160 <10 <5 18.20 4,560.000 
17 . . 64 1.0 30.0 180 1,094 8,277 <10 5.0 68.60 2,475.000 
10 . . 64 0.9 35.0 360 1,136 8,135 <10 <5 72.80 4,990.000 
2 . . 64 1.2 35.6 970 5,250 22,980 21.4 <5 56.00 4,054.000 
12 . . 64 0.9 30.0 90.0 448 4,991 15.8 <5 64.12 3,940.000 
21 . . 64 0.6 35.3 320 795 17,195 36.8 <5 84.00 9,940.000 

 



  

    –  2565 
 

    4-65  4 

 4.2-2 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 Sump Wash  (ECL  PPPL ) 

pH 
Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 
9 . . 64 0.8 35.0 580 2,305 10,072 15.5 <5 308.00 5,905.000 
9 . . 64 1.1 34.0 250 1,060 5,212 12.4 <5 82.22 3,880.000 
17 . . 64 1.4 30.9 80.0 304 17,420 <10 <5 77.00 3,625.000 
18 . . 64 1.0 32.4 160 652 3,664 <10 <5 91.00 1,985.000 
19 . . 64 1.0 34.0 170 604 7,825 13.7 <5 97.44 7,060.000 
23 . . 64 0.8 33.5 180 682 9,974 15.8 <5 95.20 5,754.806 
7 . . 65 1.1 35.5 120 445 4,688 19.5 <5 61.60 7,294.982 
18 . . 65 1.1 30.8 160 576 11,580 10.1 <5 84.93 7,870.000 
11 . . 65 1.1 33.0 360 1,450 7,585 20.3 <5 112.00 8,279.660 
5 . . 65 0.5 35.5 890 3,576 7,513 58.0 <5 140.00 6,654.915 
4 . . 65 1.1 37.0 40.7 188 3,116 11.8 <5 41.44 847.000 
8 . . 65 0.9 35.5 98.0 310 5,108 11.7 <5 78.40 2,377.500 
4 . . 65 0.6 35.0 230 985 13,260 80.3 <5 448.00 5,807.500 
3 . . 65 0.5 35.0 895 3,580 18,388 39.5 <5 162.40 1,980.000 
9 . . 65 0.4 30.8 80.0 368 76,600 30.3 6.6 180.04 16,840.000 
7 . . 65 0.7 33.0 150 763 18,010 12.3 <5 84.00 1,555.000 
3 . . 65 0.9 33.6 1,200 5,510 27,580 42.7 <5 112.00 18,910 
20 . . 65 0.5 29.1 156 816 8,606 17.6 <5 106.40 20,160 

 



  

    –  2565 
 

    4-66  4 

 4.2-2 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 (CRM Sump Water) 

pH Temperature 
 (°C) 

BOD  
(mg/l) 

COD  
(mg/l) 

TDS  
(mg/l) 

SS  
(mg/l) 

Oil & Grease  
(mg/l) 

TKN  
(mg/l) 

Iron 
(mg/l) 

21 . . 63 5.0 40.5 1,900 5,640 4,570 840 12.8 120.4 684.5 
14 . . 63 6.3 41.0 2,100 6,900 860 810 48.0 109.2 17.5 
5 . . 63 5.4 40.5 1,680 4,740 1,180 1,080 802.0 65.8 165.5 
8 . . 63 5.6 40.0 1,300 3,930 517 948 277.0 53.2 53.8 
6 . . 63 5.7 32.1 1,050 2,970 432 388 270.0 46.2 54.0 
13 .  63 5.4 35.0 900 2,730 585 439 198.0 79.0 20.8 
10 . . 63 5.4 36.9 1,150 3,860 533 777 259.0 49.8 54.3 
 10 . . 63 5.6 40.0 1,300 3,705 719 535 161.0 47.3 46.8 
 26 . .63 5.4 37.5 800 2,260 700 221 129.0 43.4 31.5 
 7 . . 63 5.5 40.1 750 2,455 1,097 171 109.0 57.4 60.9 
9 . . 63 2.1 35.9 1,150 2,950 2,790 709 305.0 52.8 258.8 
 8 . . 63 5.3 36.5 850 2,610 935 388 509.0 85.7 561.0 
27 . . 64 5.8 36.0 1,850 5,240 672 1,708 1,013.0 81.2 55.8 
17 . . 64 5.8 36.0 720 2,610 528 1,115 532.0 145.6 82.1 
10 . . 64 5.2 38.5 1,360 4,490 350 1,656 843.0 252.0 57.3 
2 . . 64 5.2 37.0 450 1,829 803 919 614.0 74.7 20.4 
12 . . 64 5.5 30.0 810 3,210 706 380 351.0 149.1 24.0 
21 . . 64 5.7 35.0 890 3,585 659 457 287 224.00 104.600 

 



  

    –  2565 
 

    4-67  4 

 4.2-2 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 (CRM Sump Water) 

pH 
Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 
9 . . 64 5.0 34.0 950 3,800 2,035 610 442 69.07 678.500 
9 . . 64 1.6 36.0 1,220 4,470 2,357 8,823 1,240 268.80 885.500 
17 . . 64 2.1 34.4 1,250 4,860 2,820 1,344 932 392.00 380.000 
18 . . 64 5.4 33.7 900 3,820 750 503 50.5 240.00 169.000 
19 . . 64 5.9 35.0 980 2,610 1,206 225 120 240.80 315.000 
23 . . 64 6.3 34.6 250 916 715 333 569 263.20 261.306 
7 . . 65 6.5 34.9 210 925 409 759 65.0 156.80 127.982 
18 . . 65 7.1 33.8 280 1,007 1,780 1,280 421 133.00 298.000 
11 . . 65 5.9 36.4 245 895 520 936 539 289.33 66.960 
5 . . 65 5.8 37.7 225 977 535 464 149 392.00 61.015 
4 . . 65 9.6 38.0 285 1,109 1,939 671 27.0 308.00 99.500 
8 . . 65 4.1 38.2 450 1,836 902 264 9.0 261.34 196.500 
4 . . 65 5.7 34.8 635 2,550 332 184 <5 336.00 179.500 
3 . . 65 1.9 36.0 750 2,510 5,757 846 183 224.00 21.500 
9 . . 65 5.7 34.5 385 1,546 398 160 135 347.20 406.500 
7 . . 65 5.4 35.0 1,100 4,380 3,117 890 483 177.33 141.500 
3 . . 65 5.6 34.0 190 930 581 671 483 201.60 82.500 
20 . . 65 6.7 41.2 52.0 200 1,000 2,540 1,634 186.67 146.500 

 



  

    –  2565 
 

    4-68  4 

 4.2-3  
   

 :  
 :   

 :  2563-2565 
 

 
 

pH Temperature 
 (°C) 

BOD  
(mg/l) 

COD  
(mg/l) 

TDS  
(mg/l) 

SS  
(mg/l) 

Oil & Grease  
(mg/l) 

TKN  
(mg/l) 

Iron 
(mg/l) 

21 . . 63 7.1 33.1 32.0 96.7 1,177 34.9 <5 18.2 2.3 
14 . . 63 6.0 30.0 8.0 <25 344 <10 <5 1.4 0.032 
5 . . 63 6.8 35.4 9.0 26.6 1,121 <10 <5 1.5 0.2 
8 . . 63 7.2 35.0 12.0 33.9 2,713 <10 <5 21.0 0.7 
6 . . 63 7.2 31.4 5.6 <25 186 <10 <5 1.8 0.017 
 13 .  63 6.9 31.1 6.5 <25 121 <10 <5 2.7 0.2 
10 . . 63 6.8 35.3 180.0 56.0 1,646 <10 <5 2.6 0.6 
 10 . . 63 7.2 31.0 8.0 <25 196 <10 <5 1.5 <0.009 
 26 . .63 6.5 37.1 25.0 79.3 2,950 32.3 <5 18.6 4.8 
 7 . . 63 7.5 30.0 8.0 <25 228 14.0 <5 0.4 0.0 
9 . . 63 7.2 33.3 17.0 53.6 580 17.0 <5 11.4 1.7 
 8 . . 63 7.0 30.7 31.0 127.0 1,900 108.0 <5 9.8 0.7 

1/ 5.5-9.0 45 500 750 3,000 200 10 100 10 
 

 : 1/   76/2560   (  23  . . 2560) 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

    –  2565 
 

    4-69  4 

 4.2-3 ( )  
   

 :  
 :   

 :  2563-2565 
 

 
 

pH 
Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 
27 . . 64 7.2 34.0 70.0 189.0 2,554 29.2 <5 21.2 3.3 
17 . . 64 7.2 29.0 5.5 <25 635 <10 <5 3.4 0.7 
10 . . 64 7.5 29.6 6.2 <25 256 <10 <5 3.9 0.2 
2 . . 64 7.1 34.8 8.0 28.1 318 <10 <5 2.0 0.5 
12 . . 64 7.0 32.5 9.0 27.4 268 <10 <5 2.2 <0.009 
21 . . 64 6.0 41.0 15.0 51.5 2,530 43.6 <5 39.20 6.700 
9 . . 64 7.0 31.8 6.2 <25 256 <10 <5 3.08 0.723 
9 . . 64 6.6 34.0 8.0 <25 2,600 <10 <5 12.25 0.509 
17 . . 64 6.4 30.9 8.5 <25 154 <10 <5 5.04 0.693 
18 . . 64 6.5 33.1 26.0 91.4 980 40.6 <5 9.10 4.085 
19 . . 64 7.1 35.0 5.5 <25 330 <10 <5 5.04 1.876 
23 . . 64 7.2 32.3 7.0 25.5 2,165 12.8 <5 3.64 0.676 

1/ 5.5-9.0 45 500 750 3,000 200 10 100 10 
 

 : 1/   76/2560   (  23  . . 2560) 
 
 
 
 
 
 
 
 
 
 
 

 4.2-3 ( )  



  

    –  2565 
 

    4-70  4 

   

 :  
 :   

 :  2563-2565 
 

 

 
pH Temperature 

 (°C) 
BOD  

(mg/l) 
COD  

(mg/l) 
TDS  

(mg/l) 
SS  

(mg/l) 
Oil & Grease  

(mg/l) 
TKN  

(mg/l) 
Iron 

(mg/l) 

7 . . 65 7.1 29.5 6.0 <25 285 <10 <5 6.72 0.557 
18 . . 65 7.4 30.9 8.0 34.9 374 <10 <5 1.68 1.540 
11 . . 65 7.2 30.7 15.0 68.3 166 <10 <5 21.20 0.121 
5 . . 65 7.1 36.0 7.8 <25 1,791 21.8 <5 11.20 6.860 
4 . . 65 8.0 33.0 7.0 <25 146 <10 <5 15.20 0.472 
8 . . 65 6.8 35.0 6.0 <25 817 <10 <5 12.00 1.016 
4 . . 65 7.7 33.6 7.5 <25 571 <10 <5 13.22 0.245 
3 . . 65 7.0 35.2 8.0 <25 297 <10 <5 8.40 <0.009 
9 . . 65 7.1 28.3 6.0 <25 77.5 <10 <5 15.12 0.718 
7 . . 65 7.3 30.0 6.5 <25 231 <10 <5 8.40 0.154 
3 . . 65 7.4 28.6 4.0 <25 152 <10 <5 13.06 0.085 
20 . . 65 6.9 27.1 4.5 <25 189 <10 <5 5.04 0.260 

1/ 5.5-9.0 45 500 750 3,000 200 10 100 10 
 

 : 1/   76/2560   (  23  . . 2560) 
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4.2.2  

1)  
-  

2)  
- -  (pH) 
-  (Temperature) 
-  (BOD) 
-  (COD) 
-  (Total Dissolve Solids) 
-  (Suspended Solids) 
-  (Oil & Grease) 
-  (Total Kjeldahl Nitrogen) 
-  (Iron) 

3)  

  4.2-9  4.2-10  1  
 –  2565  4.24 (

 4-4)  -  (pH)  6.9-7.9  
(Temperature)  27.4-33.9   (BOD)  6.0-61.0 

  (COD)  25-182   (TDS)  
 187-2,640   (SS)  10-24.5  

 (Oil & Grease)  5   (TKN)  
2.80-18.62   (Iron)  0.009-4.780  
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4  2565 3  2565 
  

  
  

9  2565 7  2565 
  

  
  

3  2565 20  2565 
  

 4.2-10  
 

 



  

   –  2565 
 

    4-119  4 

 4.2-4  
   

 :  
 :   

 :  –  2565 
 :  

  : UTM 47P 0743789 E, 1418703 N 
 

  

 

 
1/ 

4 . . 65 3 . . 65 9 . . 65 7 . . 65 3 . . 65 20 . . 65 
1. -  (pH) - 7.9 7.4 6.9 7.0 7.2 7.7 5.5-9.0 
2.  (Temperature) °C 33.9 33.5 33.8 30.0 29.5 27.4 <45 
3.  (BOD) mg/l 6.0 13.0 61.0 8.0 7.5 12.4 <500 
4.  (COD) mg/l <25 48.0 182 <25 <25 49.6 <750 
5.   
(Total Dissolve Solids) 

mg/l 434 340 2,640 485 328 187 <3,000 

6.  
(Suspended Solids) 

mg/l <10 <10 24.5 <10 <10 <10 <200 

7.  
(Oil & Grease) 

mg/l <5 <5 <5 <5 <5 <5 <10 

8.  
(Total Kjeldahl Nitrogen)2/ 

mg/l 11.95 2.80 14.00 16.80 18.62 15.12 <100 

9.  (Iron)2/ mg/l 0.184 <0.009 4.780 2.600 0.416 1.585 <10 
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4)  
  1   

   24  (Leq 24 hrs.)  (Lmax)  
  15 ( . . 2540)  

 (  12  . . 2540)  

5)  
  1   2   2563 – 

2565  4.3-2  4.3-3 
 

 4.3-2   
   

 :  
 :   

 :  2563-2565 
 

  
 ( ) 

Leq 24 hrs. Lmax L90 

 

4-5 .  63 55.1 84.6 50.3 
5-6 .  63 50.9 85.0 45.3 
6-7 .  63 51.0 85.0 44.6 

23-24 . . 63 57.5 98.6 55.4 
24-25 . . 63 57.4 83.9 55.3 
25-26 . . 63 58.3 99.6 56.3 
10-11 . . 64 62.4 91.1 56.0 
11-12 . . 64 57.8 81.3 54.1 
12-13 . . 64 59.0 108.6 55.4 
14-15 . . 64 56.2 99.3 54.6 
15-16 . . 64 59.3 100.3 56.9 
16-17 . . 64 59.8 98.2 57.9 
5-6 . . 65 57.7 80.4 54.7 
6-7 . . 65 55.1 79.9 54.0 
7-8 . . 65 57.5 100.8 53.0 
6-7 . . 65 60.7 88.2 56.4 
7-8 . . 65 63.2 92.7 58.4 
8-9 . . 65 61.5 82.6 56.8 
9-10 . . 65 60.0 104.5 55.3 
10-11 . . 65 61.1 109.7 56.8 
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4.3.2  (Noise Contour Map) 
 

 1)  

-   

 2)  
- Leq 5 min 

 3)  
   (Noise 

Contour Map)       
Lay Out   Lay Out  (Grid) 

  1 x 1  5 x 5    
 (dB (A))  5  

    
 1   (X,Y)  

(X1 , Y1) , (X21, Y2) , (X1 , Y3) , …. (Xn , Yn)   
 (Noise Contour Map)  (Noise Interval) 

  (Overlay) 
  (Lay Out) 

 4)  
 (Noise Contour Map)     

    17  2563  3    Fill 
Noise Contour Map    Line Noise Contour Map  

 Contour  Plot Noise Contour Map 
     

73.2-97.2    
 4.3-4   4.3-6  4-6 

 
 5)  (Noise Contour Map) 

 (Noise Pollution) 
 (Point Source)  
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4.4 

 773.7    
    

 15,000   
  100  

.800. .    
 –  2565  4.4-1

 
 4.4-1   –  2565 

/   ( . .)  ( . .) 
 2565 6,257.00 5,005.60 
 2565 6,354.00 5,083.20 
 2565 8,242.00 6,593.60 
 2565 6,772.00 5,417.60 

 2565 6,138.00 4,910.40 
 2565 4,958.00 3,966.40 

 

 :   , 2/2565

 
4.5 

 
.

.50.MVA.  
.45.MVA.  

.  –  2565 
 4.5-1

 4.5-1   –  2565 

/   (KWH) 
 2565 1,373,200 KWH, Demand 4,560 kw 
 2565 1,113,200 KWH, Demand 4,520 kw 
 2565 1,507,600 KWH, Demand 4,880 kw 
 2565 1,248,800 KWH, Demand 4,040 kw 

 2565 1,449,600 KWH, Demand 3,920 kw 
 2565 1,288,400 KWH, Demand 4,920 kw 

 

 :   , 2/2565
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    4-145  4 

 2    (Diesel Oil)  (Natural Gas) 
 

  
 –  2565  4.5-2

 
 4.5-2   –  2565 

/  
 ( . .) 

   
 2565 125,573.00 13,029.91 25,850.00 
 2565 97,999.00 14,655.28 21,491.55 
 2565 115,212.00 10,752.40 14,055.21 
 2565 105,713.00 12,509.12 16,516.41 

 2565 123,902.00 11,366.67 25,192.14 
 2565 162,401.00 14,522.47 21,905.45 

 

 :   , 2/2565

 
4.6

  2 
 

1)     
  
2) .

  2  
-   (1)     

      (2)   
  

- . . . . .   
 200      

 
Recycle.

  
 –  2565  4.6-1  4.6-2  
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4.7  
  

       
   1  

   3-35 
  

4.8  

4.8.1  (Sound Level Meter) 

1)  
-  Cold Rolling Mill 
-  Pickling Line 
-  TLL 
-  SKP 

   

2)  
-  8  (Leq 8 hrs.) 
-  (Lmax) 

 

3)  
 (Sound Level Meter)  4    Cold 

Rolling Mill  Pickling Line  TLL  SKP 
 4.8-1  4.8-2  6  2565  20-21  2565  

 Cold Rolling Mill  8  (Leq 8 hrs.)  86.5-87.6  
 (Lmax)  95.8-96.8   Pickling Line   

8  (Leq 8 hrs.)  85.4-86.4   (Lmax)  100.5-108.4  
  TLL  8  (Leq 8 hrs.)  83.3-85.1  

 (Lmax)  96.5-96.6   SKP   
8  (Leq 8 hrs.)  94.2-94.6   (Lmax)  104.8-105.0  

  4.8-1 (  4-7) 
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 Cold Rolling Mill 
 6  2565 

 Cold Rolling Mill 
 20-21  2565 

  

  
  

 Pickling Line 
 6  2565 

 Pickling Line 
 20-21  2565 

  

  
  

 TLL 
 6  2565 

   TLL 
 20-21  2565 

  

 4.8-2  (Sound Level Meter) 
 (   2565) 
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 SKP 
 6  2565 

 SKP 
 20-21  2565 

  

 4.8-2 ( )  (Sound Level Meter) 
(   2565) 

 
 

 4.8-1  (Sound Level Meter) 
   

 :  
 :   

 : 6   20-21  2565 
 

  
 (dB(A)) 

Leq 8 hrs. Lmax 
1.  Cold Rolling Mill 
 

6 . . 65 87.6 95.8 
20 . . 65 86.5 96.8 

2.  Pickling Line 
 

6 . . 65 85.4 100.5 
20-21 . . 65 86.4 108.4 

3.  TLL 
 

6 . . 65 85.1 96.5 
20 . . 65 83.3 96.6 

4.  SKP 
 

6 . . 65 94.6* 104.8 
20 . . 65 94.2* 105.0 

  901/ 1152/ 
 

 : 1/   
 . . 2546 (  6  . .2546) 

  2/      
   . . 2559 (  7  . . 2559)  (  3 ) 

  *  

 
 :      

/  :    
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4)  
 (Sound.Level.Meter)  4    

Cold.Rolling.Mill. .Pickling.Line. .TLL.  SKP  6  
2565  20-21  2565  8  (Leq 8 hrs.)  

 
 . . 2546 (  6 

 . . 2546)  SKP  
 (Lmax)  

    
   . . 2559 (  7  . . 2559) (  3 ) 

5)  
 (Sound Level Meter)  4   4  

 2563 – 2565  4.8-2 
 

 4.8-2  (Sound Level Meter) 
   

 :  
 :   

 :  2563-2565 
 

  
 (dB(A)) 

Leq 8 hrs. Lmax 
1.  Cold Rolling Mill 13 . . 63 88.5 113.8 

26 . . 63 88.2 99.4 
17 . . 63 89.0 100.0 
12 . .64 85.9 102.1 
21 . .64 83.4 111.2 
15 . . 64 79.6 90.3 
23 . . 64 82.5 97.9 
10 . . 65 86.2 101.0 
8 . . 65 86.5 100.4 
6 . . 65 87.6 95.8 
20 . . 65 86.5 96.8 

  <901/ <1152/ 
 

 : 1/  
 . . 2546 (  6  . . 2546) 

  2/      
   . . 2559 (  7  . . 2559)  (  3 ) 

  *  
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 4.8-2 ( )  (Sound Level Meter) 
   

 :  
 :   

 :  2563-2565 
 

  
 (dB(A)) 

Leq 8 hrs. Lmax 
2.  Pickling Line 
 

5 . . 63 88.2 98.5 
13 . . 63 89.6 97.0 
28 . . 63 80.0 99.9 
17 . . 63 88.7 99.9 
12 . .64 78.9 91.7 
21 . . 64 87.1 97.7 
15 . . 64 85.6 101.1 
23 . . 64 85.3 96.3 
10 . . 65 80.8 99.5 
8 . . 65 84.6 95.9 
6 . . 65 85.4 100.5 

20-21 . . 65 86.4 108.4 
3.  TLL 
 

5 . . 63 77.8 94.5 
13 . . 63 84.9 92.3 
26 .  63 83.3 120.7 
17 . . 63 82.3 90.3 
12 . . 64 82.5 107.1 
21 . . 64 80.6 91.8 
15 . . 64 84.3 93.6 
23 . . 64 82.4 99.7 
10 . . 65 77.2 93.5 
8 . . 65 82.2 92.9 
6 . . 65 85.1 96.5 
20 . . 65 83.3 96.6 

  <901/ <1152/ 
 

 : 1/  
 . . 2546 (  6  . . 2546) 

  2/      
   . . 2559 (  7  . . 2559)  (  3 ) 

  *  
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 4.8-2 ( )  (Sound Level Meter) 
   

 :  
 :   

 :  2563-2565 
 

  
 (dB(A)) 

Leq 8 hrs. Lmax 
4.  SKP 5 . . 63 87.4 101.3 

13 . . 63 92.4 97.7 
25 .  63 77.1 85.6 
17 . . 63 89.3 100.7 
12 . . 64 89.0 105.2 
21 . . 64 88.6 100.2 
15 . . 64 92.3 111.1 
23 . . 64 91.8 104.7 
10 . . 65 86.5 107.2 
8 . . 65 90.3 99.5 
6 . . 65 94.6* 104.8 
20 . . 65 94.2* 105.0 

  <901/ <1152/ 
 

 : 1/  
 . . 2546 (  6  . . 2546) 

  2/      
   . . 2559 (  7  . . 2559)  (  3 ) 

  *  
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4.8.2     
 
1)  

-  
-  1  
-  2 

2)  
- WBGT 

3)  
  3   .  

 1  2  3   4.8-4 
 4.8-5  6  2565  20  2565 

 4.8-3 (  4-8)    
 26.4-29.1   1 

 24.1-27.8   2  27.7-27.9 
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( ) (  )  

 6  2565 

 
( ) (  ) 

 6  2565 
  
  

  
  

 
( ) (  )  

 20  2565 

 
( ) (  ) 

 20  2565 
  

 4.8-5  
(   2565) 
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  1 
( ) (  ) 

 6  2565 

  1  2 
( ) (  ) 

 6  2565 
  
  

  
  

  1 
( ) (  ) 

 20  2565 

  1  2 
( ) (  ) 

 20  2565 
  
 4.8-5 ( )  

(   2565) 
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  2 
( ) (  ) 

 6  2565 
 

 
 

  2 
( ) (  ) 

 20  2565 
  
 4.8-5 ( )  

(   2565) 
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 4.8-3   
   

 :  
 :   

 : 6  2565 
 

 

 

 
 
 
 
 

/ 
-  

 
 °C 

 
 

TNWB TDB TGT WBGT WBGT    

 
  In/Out  (Kcal/hr) (Kcal/hr)  

1.  13:35 - 14:55 . 28.5 34.7 35.1 30.5 
29.1 

  (80 ) 168 
176  

(  ) 14:55 - 15:35 . 24.8 28.8 30.2 26.4  (40 ) 64 
1/ ( ) = 34.0 WBGT 

2.   1 11:40 - 11:50 . 27.8 32.4 33.2 29.4 
27.8 

 (10 ) 120 
171  

(  ) 11:50 - 13:40 . 26.5 30.2 30.5 27.7  (110 ) 102 
1/ ( ) = 34.0 WBGT 

3.   2 11:50 - 12:00 . 28.4 32.2 32.7 29.7 
27.9 

 (10 ) 120 
171  

(  ) 12:00 - 13:50 . 26.5 30.2 30.5 27.7  (110 ) 102 
1/ ( ) = 34.0 WBGT 

  : 1. TNWB         
 2. TDB          
 3. TGT          
 4. WBGT      
 5. 1/         . . 2559  
       (  7  . . 2559) (  1 ) 

 :        0401-03-2565-0012 

/  :    0401-03-2565-0012 
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 4.8-3 ( )  
   

 :  
 :   

 : 20  2565 
 

/ 
-  

 
 °C 

 
 

TNWB TDB TGT WBGT WBGT    

 
  In/Out  (Kcal/hr) (Kcal/hr)  

1.  09:35 - 10:55 . 27.2 32.0 32.5 28.8 
26.5 

  (80 ) 168 
176  

(  ) 10:55 - 11:35 . 20.2 25.1 25.4 21.7  (40 ) 64 
1/ ( ) = 34.0 WBGT 

2.   1 10:40 - 10:50 . 27.8 28.8 28.9 28.1 
24.1 

 (10 ) 120 
171  

(  ) 10:50 - 11:40 . 20.0 31.3 32.4 23.7  (110 ) 102 
1/ ( ) = 34.0 WBGT 

3.   2 10:10 - 10:20 . 22.5 31.2 33.1 25.7 
27.7 

 (10 ) 120 
171  

(  ) 10:20 - 12:00 . 27.5 28.6 28.9 27.9  (110 ) 102 
1/ ( ) = 34.0 WBGT 

 

 

 
 
 
 
 

 

  : 1. TNWB         
 2. TDB          
 3. TGT          
 4. WBGT      
 5. 1/         . . 2559  
       (  7  . . 2559) (  1 ) 

 :      0401-03-2565-0012 

/  :    0401-03-2565-0012 
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4)  
  3  . .  1 

 2  6  2565  20  2565  
  

     
  . .2559.( .7.  . .2559) (  1 ) 

5)  
  3      1 

  2  4   2563 – 2565 
 4.8-4  4.8-6 

 4.8-4   
   

 :  
 :   

 :  2563-2565 
 

   
 (°C) 

WBGT 
1.  5 . . 63  27.4 

13 . . 63  27.9 
26 . . 63  28.0 
17 . .63  27.5 
12 . . 64  25.8 
21 . . 64  26.5 

14, 24 . . 64  27.2 
23 . . 64  21.9 
10 . . 65  28.4 
8 . . 65  29.9 
6 . . 65  29.1 
20 . . 65  26.5 

2.  1 14 . . 62  27.4 
5 . . 63  29.2 
13 . . 63  29.0 
26 . . 63  29.1 
17 . . 63  28.7 

1/ ( ) 34.0 
 

  : WBGT      
  1/      

   . . 2559 (  1 ) (  7  . . 2559) 
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 4.8-4 ( )   
   

 :  
 :   

 :  2562-2565 
 

   
 (°C) 

WBGT 
2.  1 ( ) 12  . . 64  28.3 

21  . . 64  27.2 
14, 24 . . 64  28.0 

23 . . 64  27.6 
10 . . 65  27.5 
8 . . 65  27.4 
6 . . 65  27.8 
20 . . 65  24.1 

3.  2 14 . . 62  27.3 
7 . . 62  27.4 
5 . . 63  29.1 
13 . . 63  29.1 
26 . . 63  28.9 
17 . . 63  29.3 
12  . . 64  28.4 
21  . . 64  27.3 

14, 24 . . 64  28.1 
23 . . 64  27.7 
10 . . 65  27.5 
8 . . 65  25.7 
6 . . 65  27.9 
20 . . 65  27.7 

1/ ( ) 34.0 
 

  : WBGT      
  1/      

   . . 2559 (  1 ) (  7  . . 2559) 
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