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Table 5 Temperature and Pressure of L.O. in Stern Tube Sealings

PORT STARBOARD SHAFT
TUN- | SEA
AFT |STERN| AFT OIL AFT OIL | FORE | AFT |STERN| AFT OIL AFT OIL | FORE | NEL | WA-
SEAL | TUBE | SEAL | BATH | SEAL | BATH | SEAL | SEAL | TUBE | SEAL | BATH | SEAL | BATH | SEAL | SIDE | TER

O.IN| LO. 0. OUT| IN OuT | OUT | OUT | O.IN| L.O. 0. OUT| IN OUT | OUT | OUT |PLATE

PRESSURE Kg/cm? TEMPERATURE °C PRESSURE Kg/cm? TEMPERATURE °C
1975
DEC. 5| 0.94 0.48 0.53 27.5 29.5 31.5 39.0 0.86 0.40 0.55 28.0 30.0 30.0 47.5

6| 0.83 0.48 0.53 32.5 37.5 38.0 49.0 1.03 0.43 0.60 33.0 37.0 35.0 53.0 21.0 22.0
71 0.91 0.47 0.53 32.5 37.0 38.5 49.5 0.76 0.43 0.55 32.5 36.0 34.0 53.0 18.0 21.0
8| 0.92 0.48 0.52 32.5 36.0 37.5 49.0 0.86 0.43 0.55 32.0 35.5 52.0 52.0 19.0 20.0
9A| 0.92 0.50 0.54 32.0 35.0 36.0 46.0 0.90 0.43 0.55 32.0 34.0 32.5 51.5 17.5 19.0
9B| 0.92 0.48 0.53 31.0 34.0 35.0 45.0 0.87 0.43 0.55 31.0 33.0 32.0 50.0 16.0 17.0
10 0.88 0.48 0.50 30.5 30.5 33.0 42.0 0.86 0.44 0.56 30.0 30.5 30.0 46.5 18.0 19.0
11| 0.85 0.48 0.52 31.5 37.5 38.0 49.0 0.78 0.43 0.56 33.0 37.0 36.0 52.5 23.0 24.0
12| 0.94 0.48 0.53 33.0 42.5 41.0 52.0 0.92 0.43 0.56 34.5 40.5 38.0 56.5 23.5 | 24.0
131 0.84 0.48 0.53 33.0 40.0 40.0 50.0 0.91 0.43 0.56 34.0 39.5 37.0 55.0 22.0 22.0
14 ] 0.92 0.48 0.53 32.0 38.0 38.0 48.0 0.80 0.42 0.56 33.0 38.0 36.5 54.0 20.0 21.0
15| 0.88 0.48 0.53 32.0 37.0 37.5 47.0 0.77 0.42 0.57 32.5 37.0 36.0 53.0 20.0 20.0
16| 0.83 0.48 0052 33.0 39.0 39.0 50.0 0.89 0.42 0.56 34.0 39.5 37.0 55.0 23.0 25.0
17| 0.80 0.48 0.52 34.0 41.5 41.0 52.0 0.82 0.42 0.56 35.0 42.0 38.0 57.0 27.0 28.0
19 0.95 0.48 0.53 35.0 43.0 41.5 54.0 0.92 0.43 0.57 36.0 43.0 39.0 58.0 25.0 24.0
20| 0.90 0.48 0.52 35.0 44.0 42.0 42.0 0.94 0.43 0.57 37.0 44.0 40.0 60.0 27.0 27.0
21 (Panama Canal Passing) 27.0
22| 0.94 0.48 0.52 35.0 42.5 41.0 53.5 0.93 0.43 0.57 36.0 43.0 39.0 57.0 27.0 27.0
23| 0.86 0.48 0.52 34.5 42.0 41.0 | 52.5 0.84 0.%3 0.57 36.0 42.0 38.0 56.0 25.0 25.0
24| 1.00 0.48 0.54 33.0 40.0 39.0 47.5 0.93 0.43 0.57 34.0 39.0 35.0 53.0 22.0 23.0
251 0.90 0.50 0.54 28.5 25.5 29.0 35.0 0.87 0.45 0.57 27.5 27.0 24.5 39.0 9.0 12.0
28| 0.82 0.40 0.54 20.0 16.0 13.5 12.0 0.86 0.33 0.57 14.0 19.0 6.0 27.5 6.5 4.0
29| 0.88 0.49 0.54 25.5 22.0 27.0 14.0 0.86 0.42 0.58 22.0 25.0 23.5 37.5 5.0 4.0
31| 0.89 0.49 0.54 24.0 19.0 24.0 14.0 0.86 0.38 0.58 12.0 23.0 21.5 3.50 5.0 5.0

9¢
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1976
JAN. 3

Relie B BRI

11
12
13
14
15
16
17
18
19
21
22
23
24
25

0.92
0.83
0.87
0.87

0.94
0.90
0.90
0.88
0.94
0.92
0.92
0.90
0.90
0.90
0.90
0.90
0.90
0.82
0.90
0.90

46
56
48
48

o O O O

49
50
48
48
.48
.48
.48
.50
.49
.48
.48
.48
.50
.48
0.48
0.48

O O O O O O O oo 0o oo

<o

5.53 25.0 26.0
0.52 27.5 27.0
0.52 34.0 40.5
0.52 36.0 42.0
(Panama Canal Passing)
0.53 36.0 43.0
0.53 36.0 42.0
0.55 36.0 42.0
0.53 36.0 42.0
0.54 36.0 41.0
0.54 35.0 39.0
0.54 34.5 37.0
0.53 34.5 38.0
0.53 35.0 39.0
0°53 35.0 39.0
0.53 35.0 39.0
0.53 35.0 38.0
0.53 33.0 3600
0.53 31.0 31.0
0.54 31.0 32.0
0.54 32.0 35.6

29.0
30.0
39.5
41.0

41.0
40.0
40.5
41.0
40.0
40.0
38.0
38.0
39.0
40.0
39.5
38.0
37.0
34.0
34.0
37.0

32.5
34.0
50.0
55.0

54.0
53.0
54.0
54.0
53.0
54.0
51.0
51.0
52.0
53.0
52.5
51.0
49.0
43.0
45.0
48.0

0.79
0.85
0.90
0.80

0.95
0.84
0.75
0.75
0.80
0.80
0.84
0.68
0.69
0.85
0.90
0.89
0.75
0.73
0.77
0.76

0.40
0.42
0.42
0.42

0.43
0.43
0.42
0.42
0.42
0.43
0.44
0.43
0.43
0.43
0.43
0.43
0.43
0.44
0.43
0.43

0.57
0.59
0.58
0.57

0.58
0.58
0.58
0.58
0.58
0.58
0.59
0.58
0.57
0.57
0.58
0.58
0.57
0.58
0.58
0.58

22.5
26.0
32.0
36.0

36.0
36.0
36.0
36.0
35.0
35.0
34.0
34.0
35.0
35.0
35.0
34.0
33.0
31.0
30.0
32.0

29.0
30.0
44.0
44.0

43.0
41.0
42.0
42.0
41.0
40.0
38.0
39.0
39.0
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40.0
39.0
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33.0
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46.0
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15.0
18.0
24.5
26.0

27.0
26.5
27.0
26.0
24.0
22.0
22.0
23.0
24.0
24.0
24.5
22.5
21.0
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17.5

13.0
23.0
26.0
27.0

27.0
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23.0
24.0
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A Method for Estimating the Total Source Strength and
Environmental Concentration of SO, Exhausted from
Ships in Harbor and Bay Areas

By
Isao Ivorrl

Abstract

A simple method for estimating the total amount of SO, exhausted from engines of ships in
harbor and bay areas is shown. The main features of the present method are in its macroscopic
way of approach, i.e., (1) the determination of effective unloading-time length from the work
done by the cargo-oil pumps and the amount of the cargo-oil, (2) the wide use of statistical (or
macroscopic) data on ships, and (3) the compilation of complicated (or microscopic) data released
from relevant authorities etc.

A summary of a survey on atmospheric diffusion theories is also shown for the purpose of
application to the diffusion analysis of ship exhaust gas.

The results of an application of the present method to the harbor of Yokohama and the bay
of Tokyo are summarized as follows:

(1) Predominant portion (about 90%) of the total environmental concentration of SO exhausted
from ships are due to the ships in the harbor,

(2) The contribution of the ships entering and leaving the port is small (at most 4%),

(3) The contribution of the ships in the class of 10,000-29,999 G.T. is relatively large (about
30%),

(4) The environmental concentration due to ships were estimated to be several ppb’s.

Referring to the interpretation of the above-shown numerical results, it is added that
further studies such as an error estimation are needed in order to give a clear and final meaning
to them. At the present stage of the study, the above results have a meaning in offering new refer-
ence data obtained by a different method from the others applied up to date.
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