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Concentration Responses of Upper Hydrogen Sensor Under Different
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TCorresponding author : . .
yangkyunkim@kict.re.kr Abstract >> Hydrogen leakage in semi-closed spaces can cause local accumu-

lation near the ceiling due to buoyancy, resulting in sensor responses that de-

ﬁijgzzd ;2J :IL;”Z'O 22%26 pend strongly on release conditions. In this study, hydrogen release experiments

Accepted 14Ju|'y’ 2026 were conducted in a 96 m3 semi-closed vinyl tent to analyze upper sensor re-
sponses according to release location, direction, and flow rate. Four release noz-
zles were installed, and five hydrogen sensors were placed near the ceiling.
Concentrations of 10,000 ppm, corresponding to 25% of the lower flammable
limit (LFL), and 40,000 ppm were used as the detection criterion and LFL
threshold. The first-detection and LFL-reaching sensors varied with release loca-
tion and direction. As the flow rate increased, the representative response shift-
ed from the central sensor to side/end sensors. Area under the curve (AUC)
analysis showed that central dominance ratio (CDR) decreased from 36.94% to
19.28%, whereas peripheral accumulation ratio (PAR) increased from 47.40% to
63.46%. These results suggest the need for multi-point upper hydrogen sensor
placement in semi-closed spaces.

Key words : Hydrogen(£=4), Hydrogen leakage(£4A $+%&), Semi-closed space
(4HUH57h, Release location(f+& ¢ X|), Release direction(+& &)
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Fig. 1. Schematic of experimental setup for hydrogen leakage
tests
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Sensor X Y z
[m] [m] [m]

S1 0 4 3

S2 4 4 3

S3 4 2 3

S4 4 0 3

S5 8 0 3

Table 2. Position of gas nozzle

X Y Z
Gas nozzle [m] ] ]
Gl 4 2 0.3
G2 8 2 0.3
G3 8 4 0.3
G4 6 4 0.3

Table 3. Experimental conditions

Gas release | Gas release | Flow rate Supply No.zzle
Case location | direction | [L/min] pressure) - §12¢
[Bar(g)] | [mm]
1 Gl
2 G2 )
Vertical
3 G3
4 G4
5 Horizontal-
Rear 250 0.5
6 Horizontal- 2
Left
4 Gl Horizontal-
Front
8 Downward
9 150 1.3
— Vertical
10 400 2.8
Sk gAY Si - wze] HUA SiAE 7
Z} Table 1, 20| 3£7|5}ieh 222|719 S22
+ 0-50,000 ppm, §& &E= 500 ms, 2HE-2E H
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Fig. 2. Temporal hydrogen concentration profiles for different
hydrogen release locations (Case. 1-4)
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Table 4. First sensor and time to reach 10,000 ppm under dif-
ferent hydrogen release conditions

Case First sensor to reach | Time to first reach
10,000 ppm 10,000 ppm [s]
1 S3 15
2 S5 17
3 S5 24
4 S2 18
5 S3 15
6 S3 19
7 S4 12
8 S3 12
9 S3 15
10 S4 15
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