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Correlation analysis between odor sensor value and dilution number
of air dilution olfactometry method with odor emission facilities
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Abstract

The correlation analysis between odor sensor and air dilution olfactometry method with odor emission facilities
was performed for the real-time evaluation of odor emitted from the 13 facilities. The total correlation was less
significant for all facilities due to various emission characteristics of odor. The correlation for the individual facility,
however, showed a higher correlation coefficient (R=0.7371~0.9897). Especially, the strong correlation (above 0.9)
was observed for the industry type with the odor characteristics like tobacco, styrofoam, acetic acid, and burning
smell. The repeated odor measurements using the odor sensor showed good reproducibility with the mean relative
standard deviation of 5.06%. The odor sensor could be useful tools for identifying and evaluating odor with an
olfactometry in field, if the use and proofreading of the odor sensor are improved by a standardized method.

Keywords : Air dilution olfactometry method, Odor emission facility, Odor, Odor sensor, Semiconductor gas sensor
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Table 1. Target industries and emission facilities for evaluating odor
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Korean standard

Code Industrial category 1nd_u Smél Odor treatment process Ca? aC}ty Kind of smell
classification (m”/min)
(sub-classes)
A Recovery of non-metal Waste 38302 SBF (Solld refuse fuel). Ngtu.ral Waste smell
and scrap Injection molding machine  emissions
B-1 Biofilt 600
Manufacture of tobacco 12002 1ofilter Tobacco smell
B-2 Products Wet scrubber 650
C-1 . . Wet scrubber #1 600 .
Plating and anodizing of metals 25922 Chemical smell
C-2 Wet scrubber #2 600
Manufacture of smelting,
D refining and alloys of 24212 Bag filter 750 Burning smell
aluminum
E Manufacture of foamed plastic 22250 Cyclone 120 Styrofoam smell
products
. Herb
F Man.ufacture of herb 21220 Actlvate'd carbon 100 Medicaments
medicaments Adsorption
smell
G Ma.nu’facture of all other 20499 Wet scrubber 250 Plastic smell
chemical products n.e.c.
H Manufac.ture of parts and. 30310 Bag filter 220 Burning smell
accessories for motor engines
I-1 . . Wet scrubber #1 350 .
Plating and anodizing of metals 25922 Chemical smell
I-2 Wet scrubber #2 300
J Manufacture of other basic 20129 Wet scrubber 150 Acetic acid smell

Inorganic chemicals
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Fig. 1. Schematic diagram of the odor sensor evaluation system for an odor test.

f Table 2. Results obtained by the air dilution olfactometry
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Fig. 2. Relationship between air dilution olfactometry method and odor sensor for 10 sites (A~J).
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Table 3. Classification of industries according to the correlation coefficient (0.9 <, 0.8 to 0.9, 0.8 >)

Coefﬁme{lt of Linear function Exponential function
correlation
09< Manufacture of Smelting, Refining and Alloys of Manufacture of Tobacco Products (B)

Aluminum (D), Manufacture of Foamed Plastic Products
(E), Manufacture of Parts and Accessories for Motor
Engines (H), Manufacture of Other Basic Inorganic
Chemicals (J)

0.8~0.9  Plating and Anodizing of Metals (I) Recovery of Non-Metal Waste and Scrap (A),
Manufacture of All Other Chemical Products
n.e.c. (G)
0.8> Plating and Anodizing of Metals (C) Manufacture of Herb Medicaments (F)
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