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Abstract : This study is to develop the production method of stepwise dilution gas for the evaluation of complex odor concen-
tration by orifice tube. The basic orifice tube for 10 and 30 times of dilution sample was made at first, and with the combination
of the basic orifice tubes we can continuously manufacture the stepwise dilution sample gas for air dilution sensory test ; 10, 30,
100, 300, 1,000, 3,000 times etc. The hole size of orifice tube was 0.84 mm for 10 times of dilution sample, and was 0.34 mm for
30 times. Dilution sample gas made with the basic orifice tube have an excellent reproducibility, 2%RSD. In addition, over 90%
of correlation was shown between the sample made by the orifice tube and the sample by the syringe dilution method. Because
there was no concentration drift of dilution gas with changes of connected pump flow, the basic orifice tube could be mounted
directly with a vacuum suction box, and could be used simply as a tool for the evaluation of odor, especially on site.
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Fig. 1. Schematic diagram of a dilution equipment of odor sample with orifice tube modules,
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Fig. 8. Sensor results of the stepwise dilution samples made
by syringe method.

Table 1, Comparison between actual flow rate and theoretical
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Table 2, Homogeneity of the dilution gases produced by orifice tube

Sensor values for sample gases (mV)

Dilution ratio Sensor* Mean SD* %RSD
1st 2nd 3rd 4th 5th
type 1 7.1 77 76 75 76 75 02 31%
Orifice 10 type 2 105.4 106.6 107.6 1071 1062 106.8 08 0.8%
(x 10) type 3 113.0 1139 1176 1185 118.8 1164 27 2.3%
sum 2255 2282 2328 2331 2336 2306 36 1.6%
type 1 43 49 5.1 46 46 47 03 6.6%
Orifice 30 type 2 612 618 618 62.4 613 617 05 0.8%
(x 30) type 3 81.0 836 83.4 847 837 83.3 14 1.6%
sum 1465 1503 1503 1517 1497 1497 19 1.3%
* sensor : 3 types of metal oxide semiconductor sensor
**S.D. : standard deviation
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Table 3. Comparison of air dilution sensory test between orifice tube and syringe method

Judgement results with dilution levels

Select of dilution

Dilution Panels 300 Final dilution number with panels The final dilu-
method ——————— 1,000 3,000 10,000 30,000 100,000 number with panels ' tion number
1st  2nd second  third  fourth
A 6] o) 0] ) ) X 10,000
B @) o) 0] ) X 3,000
Syringe
method C @) o) 0] ) ) 0] X 30,000 3,000 10,000 30,000 9,655
D 0O o) 0] ) X 3,000
E @) o) @) ) ) 0] X 30,000
A 0] o) @) O O X 10,000
Orfice B o o o0 o X 3,000
tube c 0O © 0 0 0 0 X 30,000 10,000 10,000 30,000 14,422
method o o o o o) X 10,000
E 0] @) @) 0] 0] @) X 30,000
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Table 4. Reproducibility of sensor value for the dilution sample
with different flow rate

Q Sample gas, sensor value
) Mean SD, %RSD
(L/min) st 2nd 3rd
28 210 207 207 208 17 0.8%
10 211 207 212 210 26 1.3%
5 216 219 214 216 25 12%
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