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Abstract - To evaluate suitability of the Gaussian plume model for the small scale
release of a dense toxic gas, experimental concentrations of the small scale release of
chlorine were compared with theoretical concentrations calculated by the Gaussian plume
model using various dispersion coefficients. As a result, we found that the dispersion of
chlorine gas was fairly varied with dispersion coefficient and atmospheric stability and
that chlorine concentrations were well estimated by the Gaussian plume model using

Briggs’' dispersion coefficient and the effective release hight.
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Fig. 1. Comparisons of experimental and
theoretical concentrations of
chlorine.
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-
A : Pasquill atmospheric stability at
extremely unstable conditions[-]
B . Pasquill atmospheric stability at

moderately unstable conditions[-]

<C> time-average concentration[mg/ms,
ppm]

G . continuous release rate[kg/s]

H ! release height[m]

Table 1. Comparisons of experimental & theoretical concentrations of chlorine gas

Concentration[ppm] Distancelm] 5 10 15
Experimental{1] 488 54 17

UIC A 13 7 5

. UIC B 754 189 84
Dandriewx | pN 284 9 46
ALOHA A 233,000 54,000 27,000

ALOHA B 218,000 50,500 25,400

Briggs A 419 117 53

Briggs B 732 251 118

Vogt A 394 118 51

This study Vogt B 372 111 51
Pasquill-Gifford A 15,354 7,755 3.677
Pasquill-Gifford B 29,073 10,362 5,131
Pasquill-Gifford & Burt A 15,747 5,167 2515
Pasquill-Gifford & Burt B 29,163 10,429 5,161
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*A, B : Pasquill atmospheric stability

He : effective release height[m]

Hs : actual release height{m]

4Hg : height considered the buoyant effectiml]

AHpw : height considered the descent effect[m]

AdHy  : height considered the momentum effect{m]

P . power coefficient defined in Eg.
(1[-]

ta . average time(s]
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(1]

{2]

(3]

(4]

(5]

FA7t28 AFE FEo WF Gaussian BEELD EAHAISF A 84

: duration time of the release material(s]
. exposure timel[s]

. average time for referencels]

: wind speed at the release height[m/s]
: wind speed at the height of 10 mnvs]
. downwind direction distance[m or km]
. crosswind direction distance[m]

. distance above the ground[m]

! dispersion coefficient in the vy
direction[m]

. dispersion coefficient in the z
direction{m]
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