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Studies on the Prevention of Offensive Odour
from Fish Processing Plants

III. Diffusion of the odourous gas in air and effective
height of an exhaust stack

Terushige MoTorirRo and Hitoshi TErAcHI

Abstract

A study was made to determine the relation of chemical composition of
odourous gas and the degree of odour intensity at places of various distances
from a fish processing firm. The original odourous gas comsisted of ammonia,
trimethylamine, hydrogen sulfide, and indol. Out of them, those of small amount
disappered and the degree of odour intensity reduced logarithmically as the
distance receded from the firm. The data contributed to the calculation of an
effective height of the exhaust stack of the firm. The effective height was
calculated from the following equation:

C=28x10-% ¥, (h/H)/UXfh
U; average velocity of wind (m/sec), X; distance of the lee side (km), #; diffusion
angle of odourous gas in crossways (°), h; diffused height of odourous gas (m),
H; effective height (m), F, (h/H); factor.

The effective height should be higher than 20 m, considering the meteorological
condition of the town.
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Fig. 1. Sampling places of odourous gas at various distances from & fish processing firm
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Fig. 2. Odourous constituents in the air at various distances from a fish processing firm
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Table 1. Organoleptic inspection data of offensive odour

oll))slzxa:iin smell of Drz;‘;?ns:f Remarks
A +++ 5/5 Fish processing firm
B + 4+ 5/5 Place of 50m from the firm
C e~ 5/5 Place of 100m from the firm
D +—~— 3/5 Place of 300m from the firm
E - 0/5 Place of 500m from the firm

Table 2. Odourous gas concentration, odour intensity and degree of smell at places of
various distances from a fish processing firm

Effective Velocity of Distance of | Gas conc. | Odour Degree of smell
height of wind (m/sec.) | lee side from 5 |j i 1) | by organoleptic

exhaust stack the firm (m) (mg/m?) | intensity (ml) inspeciton

(m)
10 5 100 2.3x10% 600 ++
10 5 200 1.3x10°® 300 +

10 5 300 7.5x10"¢ 100 +—

10 5 500 3.0x10* 50 +-

10 5 700 1.6x10-¢ 5 -

10 5 1000 7.5x10-7 0 -

Table 3. Relation between height of exhaust stack and gas concentration

Height of exhaust stack (m) Gas conc. i(nmzllﬁix)ler (cloudy) .A.ve.gas( gg};}‘)fr year
10 3.4x10-* 1.5x10~¢
20 3.0x10- 7.5%10°7
30 2.4x10~% 1.5%x10~7
40 1.7x10-¢ 1.3x107
50 1.0x10~¢ 3.0x10~8
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Table 4. Meteorological data in a fishery town

Month Average temp. (°C) | Average humidity (%) AV:;a;%?n ;ez;):)my
Jan. —2.6 (I 5.0
Feb. ~1.6 78 44
Mar. 2.6 72 4.7
Apr. ' : "7 70 5.4
May 12.6 S (. 35
Jun. ' 15.6 79 3.0.
Jul. 20.0 85 2.5
Aug. .27 85 i 2.3
Sept. , 17.4 78 | 2.9
Oct. . 129 81 2.3
Nov. ' 6.8 73 3.8
Dec. -1.6 82 3.7

Table 5. Frequency of direction of wind in a fishery town (Days)

Direction | | ‘ ‘ ‘ ;

of Jan. ; Feb. ; Mar. | Apr. | May : Jun. | Jul. | Aug. | Sept.| Oct. | Nov. | Dec. | Total
wind | ‘ o
N 1] 7| 6} 38, 1| 5] 3] 2 28
NNE 1 3 2 2 2 2 3 4 19
NE 1 ' 1 11 31 1 7
ENE 1| 11| 2 2] 6| 4| 5| 4| 4 30
E 1] 31 3 3 2 12
ESE 1 1 2
SE 1] 1 2
SSE 1 1 2
S 2 1 1 14 3| 8
Ssw 1] 1 1 3 1 1| 5 13
WSW 13 9 71 2 4 5 51 2| 3 6 5| 18 |- 74
SW 51 4 4| 2| 21 2 5| 4| 2| 4] 3| 6| 43
w 9 7|11} 6 4 2] 1] 4 8l1w! 4] el
WNW 21 4| 2| 4| 3 2 1] 4 1| 5] 3|3
NwW 1] 1 5}|:1] 6 1 1| 16
NNW 1 2| 31 4| 3| 3 1| 17
3 | 28 ! 3 |3 |3 |3 |3 |3 |3]3 |33 |35
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