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1.2m3   164 0.153 78 9 75 25.1 13.2 
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0.015 
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 1.5 0.039 
4.5 0.039 

2  
235  

 1.5 0.039 
4.5 0.039 

 1.5 0.039 
4.5 0.039 

3  
  

 1.5 0.039 
4.5 0.039 

 1.5 0.039 
4.5 0.039 

5  
 2  

 1.5 0.039 
4.5 0.039 

 1.5 0.039 
4.5 0.039 

28 3
 

28 3

 
 

8.1  
 
8.2  

 
1 A  

 
4 1

3 5  
1

1  
 

7 168  
 

1 24  

 
 

1
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0.005ppm 0.008ppm
0.008ppm 0.013ppm 0.04 0.06ppm

1 0.024ppm  

 
( ) 

 
 

 
 

( ) 

 
 

( ) 

 
 

(ppm) 

 
 

(ppm) 

1  
 

(ppm) 
 

A  
 

 7 168 0.005 0.008 0.015 
 

1 1
0.04ppm 0.06 ppm

 
 

1 0.1  
0.2ppm

 7 168 0.008 0.013 0.024 

1 2 (14 )  

0.004 0.007ppm 0.012 0.016ppm
0.007 0.021ppm 0.04 0.06ppm

 

 
( ) 

 
 

 
 

( ) 

 
 

(ppm) 

 
 

(ppm) 
 

( ) 

A  
 

 8 0.004 0.007 

1 1
0.04ppm

0.06ppm

 

 0.011 0.014 

1  
286  

 8 0.007 0.012 
 0.015 0.019 

2  
235  

 8 0.005 0.008 
 0.012 0.017 

3  
  

 8 0.007 0.011 
 0.016 0.021 

4  
  

 8 0.004 0.007 
 0.012 0.015 

5  
 2  

 8 0.006 0.009 
 0.016 0.020 

 
1 53 7 11  

38  
2 1 2 16  

0.013mg/m3 0.011mg/m3

0.015mg/m3 0.016mg/m3 1 0.062mg/m3 0.041mg/m3

1 1 0.10mg/m3 1 0.20mg/m3

 

 
( ) 

 
 

 
 

( ) 

 
 

( ) 

 
 

(mg/m3) 

 
 

(mg/m3) 

1  
 

(mg/m3) 
 

A  
 

 7 168 0.013 0.015 0.062 
1 1
0.10mg/m3

1
0.20mg/m3

 
 7 168 0.011 0.016 0.041 

1 2 (14 )   

 

98% 0.021ppm
28 3  

 
 

 
(m) 

 
98%  

(ppm) 
  

 

 
1.5 0.021 0.04 0.06ppm 

 
 

0.04ppm  
4.5 0.021 

2% 0.039 mg/m3

28 3  

 
 

 
(m) 

 
2%  

(mg/m3) 

 
 

 
1.5 0.039 0.10mg/m3  4.5 0.039 

 

 10-5
 10-6

 

 

28 3

 

28
3

 
 

 
 

8.1  
 

1 A  
 

1  
1

1  
 

7 168  

 
 

1
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5 1 5 LAeq
59 70dB 53 67dB 1 2 4 5

1 3

 
 

 
  

 
 

1 
2 

LAeq(dB) 
3 

(dB) 
4 

(dB) 

1 286 C 70 70 75 
67 65 70 

2 235 C 66 70 75 
62 65 70 

3 C 68 65 75 
64 60 70 

4 C 59 65 75 
53 60 70 

5 2 C 67 70 75 
65 65 70 

1 6 00 22 00 22 00 6 00
2
3 3 4 1 2 5

4 1 5 12 12 15 150

66.9 67 70.1 70 dB
 

0.1dB  

 
( ) 1

 
 
 

 
(m) 

 
 
2 

 
LAeq* 

(dB) 

 
 
 

L2 
(dB) 

 
 

 
 

LAeq 
+ + (dB) 

 
 
 

 
LAeq 
(dB) 

 
 
 

 
LAeq 
(dB) 

1 286  
1.2 70.0 0.1 70.1 70  70 75 4.2 69.7 0.1 69.8 70  

5  2
1.2 67.0 0.1 67.1 67  70 75 4.2 66.8 0.1 66.9 67  

1 6:00 22:00  
2 4.2m 1.2m 4.2m 1.2m

 
3

3.0m

 

LAeq

LAeq  
8.2  

LAeq  
2 1,5  

15
1  

LAeq 1  
6 20  

 
 

15

7   
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A LAeq 46dB 42dB
 

 
 

  
 

 
1 

 
LAeq(dB) 

2 

(dB) 
3 

(dB) 

A C 46 60  
42 50  

1 6 00 22 00 22 00 6 00
2 A
3 A

 

4.2m 76.9 77 dB

 

55.6 56 75.2 75 dB  

 
 
 

(m) 
 

L5(dB) 

 
 

 
 

(dB) 

 
 

 
(dB) 

1.2 62.7 63  85 80 4.2 76.9 77  
1.2 60.5 61  
4.2 75.2 75  
1.2 58.9 59  
4.2 68.8 69  
1.2 55.6 56  
4.2 67.9 68  

1  
2

 

 
3.0m

 

 

 

 

 

LA5

LA5  
8.2  

LA5  
4

 
7 19

1  
LA5 1  
8 18  

 
 

15
7
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A LAeq 46dB 42dB
 

5 1 5 LAeq
59 70dB 53 67dB 1 2 4 5

1 3

 
 

 
  

 
 

1 
2 

LAeq(dB) 
3 

(dB) 
4 

(dB) 

A C 46 60  
42 50  

1 286 C 70 70 75 
67 65 70 

2 235 C 66 70 75 
62 65 70 

3 C 68 65 75 
64 60 70 

4 C 59 65 75 
53 60 70 

5 2 C 67 70 75 
65 65 70 

1 6 00 22 00 22 00 6 00
2
3 A 3 4 1 2 5

4 A
1 5 12 12 15 150

 

67.4 67 71.0 71 dB 4.2m
 

0.4 4.2dB  

 
 

 
 

1  
2  

 
LAeq 

(dB) 3 4 

 
 

 
LAeq 
(dB) 

 
 

 
L2 

(dB) 

 
 

 
LAeq = +  

(dB) 

 
 

 
LAeq 
(dB) 

1.2 67.0 0.1 67.1 55.0 67.4 67
4.2 66.8 0.1 66.9 68.9 71.0 71

1 6:00 22:00  
2 9 8:00 12:00 13:00 18:00  
3  
4  

 10-8  10-9
 

 

 10-8
 10-9

 

LAeq

LAeq  
8.2  

LAeq  
1  

7
1  

LAeq 1  
6 20  

 
 

15
7
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A LAeq 46dB 42dB
 

 
 

  
 

 
1 

 
LAeq(dB) 

2 

(dB) 
3 

(dB) 

A C 46 60  
42 50  

1 6 00 22 00 22 00 6 00
2 A
3 A

54.6 55 dB 7 20
8 3 29  25

 

43
98 3 1 4 l

8 3 29  185
8 3 29  25

 

 
(m) 

( )(Lmax) 
(dB) 1 

2 
(dB) 

1.2 41.4 41  41.8 42  45.8 46  42.2 42  50 4.2 41.7 42  42.2 42  45.9 46  42.4 42  
1
2

8 3 29 25

1.2m 56.7 57 dB
 

1  
(m) 

LAeq 
(dB) 

LAeq 
(dB) 

1.2 56.7 57  60 4.2 54.2 54  
1.2 42.1 42  70 4.2 46.0 46  
1.2 42.0 42  65 4.2 42.3 42  
1.2 41.2 41  65 4.2 41.5 42  

1 6:00 22:00 22:00 6:00  
2
3 C  

C

110
275 160 435

25%  

 

1.2m 4.2m 45.3 45 dB
 

 1  
(m) 

LAeq 
(dB) 

LAeq 
(dB) 

1.2 45.3 45  60 4.2 45.3 45  
1.2 41.8 42  50 4.2 41.8 42  
1.2 40.8 41  70 4.2 41.1 41  
1.2 37.7 38  65 4.2 38.0 38  
1.2 40.8 41  65 4.2 41.2 41  
1.2 39.1 39  60 4.2 39.6 40  
1.2 40.2 40  65 4.2 40.6 41  
1.2 38.2 38  60 4.2 38.8 39  

1 6:00 22:00 22:00 6:00  
2
3 C C

 

 

LAeq

LAeq  
8.2  

LAeq  
4

 
1

1  
LAeq 1 24  

 
 

1
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5 1 5 LAeq
59 70dB 53 67dB 1 2 4 5

1 3

 
 

 
  

 
 

1 
2 

LAeq(dB) 
3 

(dB) 
4 

(dB) 

1 286 C 70 70 75 
67 65 70 

2 235 C 66 70 75 
62 65 70 

3 C 68 65 75 
64 60 70 

4 C 59 65 75 
53 60 70 

5 2 C 67 70 75 
65 65 70 

1 6 00 22 00 22 00 6 00
2
3 3 4 1 2 5

4 1 5 12 12 15 150

65.2 65 70.0 70
dB 3 3

 
0.0 0.1dB  

 
 

 
 
 
 
1 

 
 
 

 
m  

 
 

 
 

LAeq 2 
(dB) 

 
 
 

 
L2 

(dB) 

 
 

 
LAeq 3 4 
+ + (dB) 

 
 

 
LAeq 
(dB) 

 
 

 
LAeq 
(dB) 

1 286
1.2 70.0 0.0 70.0 70  70 75 4.2 69.7 0.0 69.7 70  

2 235
1.2 66.0 0.1 66.1 66  70 75 4.2 65.1 0.1 65.2 65  

3 1.2 68.0 0.1 68.1 68  65 75 4.2 67.5 0.1 67.6 68  

5 2
1.2 67.0 0.1 67.1 67  70 75 4.2 66.8 0.1 66.9 67  

1 6:00 22:00
2 4.2m 1.2m 4.2m 1.2m

3  
4

110
275 160 435

25%
 

 

 

 

 

 

 

 

LAeq

LAeq  
8.2  

LAeq  
4

1 3 5  
1

1  
LAeq 1 24  

 
 

1   
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A LAeq 46dB 42dB
 

5 ( 1 5) LAeq
59 70dB 53 67dB 1 2 4 5

1 3

 
 

 
  

 
 

1 
2 

LAeq(dB) 
3 

(dB) 
4 

(dB) 

A C 46 60  
42 50  

1 286 C 70 70 75 
67 65 70 

2 235 C 66 70 75 
62 65 70 

3 C 68 65 75 
64 60 70 

4 C 59 65 75 
53 60 70 

5 2 C 67 70 75 
65 65 70 

1 6 00 22 00 22 00 6 00
2
3 A 3 4 1 2 5

4 A
1 5 12 12 15 150

66.9 67 67.1 67 dB 64.8 65
65.0 65 dB  

 
 

 
1 

 
 

(m) 

LAeq(dB) 2 (dB) 
 

 
 
   

3 
 
 

1.2 42.1 67.1 67.1 67  70 75 4.2 46.0 66.9 66.9 67  
4 1.2 37.7 65.0 65.0 65  65 70 4.2 38.0 64.8 64.8 65  

1 6:00 22:00 22:00 6:00
2
3
4

 
10-11  10-12

 

 

 

LAeq

LAeq  
8.2  

LAeq  
1  

1
1  

LAeq 1 24  

 
 

1
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5 1 5 L10
27 36dB 25 31dB

1 28 39dB
L10 1 39dB 39dB  

1
L10(dB) 2

dB1

1 286
36 39 70 
31 39 65 

2 235
36 37 70 
31 37 65 

3 33 35 70 
28 32 65 

4 27 29 70 
25 28 65 

5 2
32 35 70 
28 32 65 

1 8:00 19:00 19:00 8:00  
2 1 5 13 3 5  5  

32.5 33 39.3 39 dB
 

0.1 0.2dB  

 
 

1 

 

 
 

 
 

L10 2 
(dB) 

 
 

 
 

L2 
(dB) 

 
 

 
L10 
+  

(dB) 

 
 
3 

 
 

(dB) 

1 286
8 9  39.2 0.1 39.3 39  70 
7 8  38.8 0.0 38.8 39  65 

5 2
8 9  34.7 0.2 34.9 35  70 

19 20 32.4 0.1 32.5 33  65 
1 8:00 19:00 6:00 8:00 19:00 21:00

2  
3
 

L10  
L10  

8.3  
 

8.2  
L10  

2 1 5  
15

1  
L10  

1 6 20  

 
 

15
7
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A L10 25dB 25dB
1 25dB  

1
L10(dB) 2 3

(dB)

A 25 15  25 16   
25 12  25 15   

1 8:00 19:00 19:00 8:00  
2 25 VM-53A 25dB

 
3 A  

56.7 57
dB

 

L10 1

(dB)

2

(dB) (dB)
56.7 57  75 75 
52.4 52  
48.8 49  
44.4 44  

1
2

 

L10  
L10  

8.3  
L10  

4
 

7 19
1  

L10 1 8 18  

 
 

15
7
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A L10 25dB 25dB
1 25dB  

5 1 5 L10
27 36dB 25 31dB

1 28 39dB
L10 1 39dB 39dB  

1
L10(dB) 2 3

(dB)1

A 25 15  25 16   
25 12  25 15   

1 286
36 39 70 
31 39 65 

2 235
36 37 70 
31 37 65 

3 33 35 70 
28 32 65 

4 27 29 70 
25 28 65 

5 2
32 35 70 
28 32 65 

1 8:00 19:00 19:00 8:00  
2 25 VM-53A 25dB

 
3 A  

1 5 13 3 5  5  

52.5 53 dB
 

L10(dB) (dB) 
1 2 

34.9 52.4 52.5 53  70 
1
2

 10-14
 10-15

L10  
L10  

8.3  
L10  

1  
7

1  
L10  

1 6 20  

 
 

15
7
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5 1 5 L10
27 36dB 25 31dB

1 28 39dB
L10 1 39dB 39dB  

1
L10(dB) 2

(dB)

1 286
36 39 70 
31 39 65 

2 235
36 37 70 
31 37 65 

3 33 35 70 
28 32 65 

4 27 29 70 
25 28 65 

5 2
32 35 70 
28 32 65 

1 8:00 19:00 19:00 8:00  
2 1 5 13 3 5  5  

31.9 32 39.2 39
dB

 
0.0 0.2dB  

 
 

1 

 

 
 

L10 2 
(dB) 

 

 
L2 

(dB) 

 

 
L10 3 

+  
(dB) 

 
4 

 
 
 

(dB) 

1  
286  

 8 9  39.2 0.0 39.2 39 70 
 7 8  38.8 0.0 38.8 39 65 

2  
235

 8 9  36.6 0.2 36.8 37 70 
 7 8  37.0 0.0 37.0 37 65 

3  
  

 10 11  34.7 0.1 34.8 35 70 
 7 8  31.9 0.0 31.9 32 65 

5  
 2  

 8 9  34.7 0.1 34.8 35 70 
 7 8  32.3 0.1 32.4 32 65 

1 8:00 19:00 7:00 8:00  
2  
3  
4  

110
275 160 435

25%  

 

 

 

L10
 

L10 8.3  
8.2  

L10  
4 1 3

5  
1

1  
L10 1 24  

 
 

1
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pH pH2.5 11.5 

5 40  
pH pH5.8 8.6 

300m3/  

 

pH pH
 

 
 

pH

 

 
 

 
1

1  
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GL-2.95 3.85m
TP+26.36 27.73m  

 

  
 

TP+
m  

 
GL- m  

 
 

TP+ m  
  

 

1 30.24 3.35 26.89  29 12 26
2 30.56 3.60 26.96  29 12 22
3 30.24 3.55 26.96 /  30 1 5  
4 29.87 3.10 26.77  29 1 4  
5 31.13 3.85 27.28 /  29 12 2  
6 29.83 3.00 26.83  29 1 6  
7 29.86 2.40m  29 12 13
8 29.91 3.55 26.36 / 29 12 16
9 29.85 3.25 26.60  29 12 11
10 30.68 2.95 27.73 /  29 12 21
11 29.92 3.25 26.67  30 1 9  

H

 

1 GL-2.95m GL-3.35m GL-3.85m 
GL-3.6m  GL-4.7m  GL-4.5m  

 GL-7.9m GL-7.15m GL-7.55m 
 0.65m 1.35m 0.65m 

2 29m 60m 29m 
1
2 2.2×10-4
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 10-18  

 No.5 No.2 No.3 No.8 No.9 No.11 
 5A-1 P2-3 P3-3 P8-2 P9-3 P11-2 

 GGL- m  10.45 12.50 3.15 3.45 3.15 3.45 2.15 2.45 3.15 3.50 2.15 2.45 

 

 t g/cm3 1.572 - - - - - 
 d g/cm3 0.939 - - - - - 

 s g/cm3 2.584 2.658 2.659 2.657 2.640 2.684 
 wn % 68.6 8.1 7.9 10.8 39.1 11.3 
 e 1.783 - - - - - 

 S r % 99.5 - - - - - 

 

    75mm  % - - - - - - 
 2 75mm  % 0.0 60.5 63.8 51.6 8.2 67.0 
 0.075 2mm  % 11.2 28.0 24.7 41.2 69.5 25.5 
 0.005 0.075mm  % 67.2 6.6 6.5 7.2 19.3 4.6 
 0.005mm  % 21.6 4.9 5.0 0.0 3.0 2.9 

 mm 0.425 26.5 37.5 26.5 19 26.5 
 U c 19.71 143.99 152.69 44.16 15.47 102.38 

 
 

 
 

 
    

 
  

 CH-S GS-F GS-F GS-F SF-G GS-F 

 

 UU      

 c kN/m2 97.9      
° 16.1      

  
 

 
   

 
75mm  

 

 

 
 

 
2  
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58.0 90.8dB V

  
UHF  

NHK  NHK      
17ch 13ch 19ch 21ch 24ch 28ch 

  87.5 84.5 88.3 90.8 85.3 77.4 
       

  68.4 67.7 68.0 71.8 66.1 63.9 
       

  67.7 66.5 72.2 67.9 67.5 70.4 
       

  75.4 73.1 73.6 70.0 73.0 71.9 
       

  73.4 72.4 69.4 67.5 65.7 62.8 
       

  64.4 63.5 64.6 72.4 58.0 58.3 
       

  
  
  
  

10m
 

100m
40m 40m 40m

 

 

 
8.4  

100m  
1  
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6. 6.1 6.1.6 
 

80m
210m 200m

 
6. 6.1

6.1.3

 

 
 

4
 

 
 

 
 

 
 

10m  
 

10m  

 
  

7m  
 

3  
1.5m 3  2  

  10m  4.0m 4  2.5  

 
 10m  4.0m 5  3  

20 5 23 40  

2
3

 
4m

3 5
 

3
100m  

 

 
3

30m
 

3
 

 

1

3

 

4m
3 5

 

 
 

400m 
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A 1.3m/s
1.6m/s 4.4m/s 4.9m/s  

B C 0.8 1.1m/s
5.3 m/s  

 
 

 
 

m

 
 

 
 

 
 

 
 

 
 

 
   

 m/s  m/s  16  %  %  

A 11 7 168 1.3 4.4 E  32.7 16.1 
7 168 1.6 4.9 W  26.2  6.5 

B 1.5 7 168 0.8 5.3 NW  45.8 17.9 
C 4.5 7 168 1.1 5.3 N  31.7  4.1 

0.4m/s  

34
37m  

 
No.  No.  

  
2  8  
8  19  

  
8  10  
9  13  
13  14  
25  30  
31  30  
32  31 &  
33  32  

 33  
1  33  
3 JR  34  
7  35  

 36  
2  37  
4  43  
15  56   
16  57  
17  58  
20  59 2 
  60  

HP 29 10  
http://www.city.sendai.jp/kurashi/shisetsu/kokyo/index.html 

28 4  29 3  
28 4  28 3  

29 4 1  

3.3m/s  

1.5m
+1.0 2.0m/s

 

 

286

4.0m/s
4.7m/s

2.0m/s  
+3.0m/s

 

+1.0 2.0m/s
 

 

2.5m/s 3.1m/s  

+1.0 2.0m/s
 

 

A
B

286 C
D  

C
C B  

 

 

 
1

 

 

+1 -1
 

A
B

C
 

 

 
8.9  

 
300m

3  
1  
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1
1 SS30

12  

 
 

60m 
 

235

 

 

 100m 
  

2 286
,  

 
 

160m 
 

235

 

 

1  250m 
 

1 286
286

 
286

 

1  370m 
 

1 286

 
2

 

SS30 600m 
 

SS30 100m
31 3 143m

30
 

 

 700m 
 

286 5m
 

286

 

 700m 
 

75m

 

 

 820m 
 

6,207m2

 

 

 1,050m 
 

152m

 

 

 1,100m 
 

120m

 

 

 2,150m 
  

 

12
 

 
 

56% 65% 1

 

 
 

 

 
 

66% 67%

 

1  

 
286

74%  

 

1  

 
286

 
2

 

SS30 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 8

 
1

 

 

 

 
8.8  

12 1 12  
1  
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37,993.2m3 37,980.2m3

99.9% 1,300.0m3

1,297.1m3 99.7%  

 

 m3  m3  %  
 32,835.0 32,835.0 100 

 399.8 399.8 100 
ALC  1,071.9 1,071.9 100 
 163.0 150.0 92 

 2,162.0 2,162.0 100 
 653.0 653.0 100 

 708.5 708.5 100 
 37,993.2 37,980.2 99.9 

 
 

 m3  m3  %  
 310.7 310.7 100 

 269.1 269.1 100 
 196.3 196.3 100 

 273.0 273.0 100 
 209.3 209.3 100 

 41.6 38.7 93 
 1,300.0 1,297.1 99.7 

 

28,990.6m3

100.0%
 

m3  28,990.6  
m3  0  

m3  28,990.6 
 

m3  0  
%  100.0%  

 

 

 

19  

 

 
IT  

 
 

 

 

100.0%
100.0% 100.0%

93.0% 99.7%
2014
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115.4t/ 59.4%

18.95t/
 

 
 t/  

 

 46.90 
 20.02 

 2.86 
 4.29 
 9.44 
 8.58 

 20.45 
 2.86 

 115.40 
59.4% 68.5t/115.4t  

 

 

 9.05 
 0.36 

 0.20 
 6.30 

 1.33 
 0.45 

 0.29 

 
  

 0.29 
 0.26 

 0.35 
 0.07 

 18.95 

65,000m3/
 

    

  

 
 

 
 

 

29,750m3/  
119m3/ 250  

 84.3%  
15.7%   35,250m3/  

141m3/ 250  
 

 

 
 

 
 

 
 

 
 

 

59.4%
28 3 32 2020

35%  

 
 

 
1  
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 45
137

 
   

 
 
 
 

 
 

 
 
 

 
 
 

 
pH2.0  

 
pH12.5  

 
 

 

 

 
 

4

 

 
HEPA

 
63 ECD  
57  

 

 

 pH

 

 

 

 
 

1  
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 1,766.2tCO2  

  t    
tCO2  

 
CO2  1,476.0 1 1,476.0 

N2O  0.027 298 8.1 
CH4  0.029 25 0.7 

 
CO2  274.0 1 274.0 

N2O  0.024 298 7.2 
CH4  0.008 25 0.2 

 1,766.2 

 

 
 

 

 

 2,251.8tCO2  
 t   tCO2  
CO2  2,235.4 1 2,235.4 

N2O  0.055 298 16.4 
 2,251.8 
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 3,865.5tCO2  
 CO2 tCO2  
 3,865.5 

 

 

 
 

 
BEMS

 

 
 

 
 

 
1  

 



 

 
 
 
 
 
 
 
 
 

11  
 

 





11-1 

 

1  
 11.1-1  11.1-15  

 



11-2 

 

    

 

 

 

8.1
 

 

3  11.1-1  
A  
1 286  
5  2  

 

15
 

1 7  
168  

  1  11.1-1  
A  

 

 
 

 1  11.1-1  
A  

 

 
8.2

  1
24  

  

8.1
 

 

5  11.1-1  
A  

 
 

 
 

7  
1 7  

168  

19
 

1 7  
168  

  1  11.1-1  
A  

 
 

 1  11.1-1  
A

 

 

8.1
 

 

2  11.1-1  
A  

 
 

7
 

1 7  
168  

  1  11.1-1  
A  

 

 
 

 1  11.1-1  
A

 
 

 

 
 
 

 

 
 

 
 

 

 
 

15

7
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8.1
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