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Development of Ultrasonic Portable Gas Leak Detector (MoLeTELL®)
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Abstract
Hydrogen energy, which contributes to global warming countermeasures and ensuring energy security, is positioned as
the ultimate clean energy. In Japan, efforts toward a hydrogen society are promoted by the Strategic Energy Plan and the
Basic Hydrogen Strategy [ref.V]. In order to support a safe and secure hydrogen society, the hydrogen gas sensor that
quickly detects hydrogen gas leaks is indispensable [ref.?]. Existing hydrogen gas sensors adopt methods such as “contact
combustion type” and “semiconductor type” that detect hydrogen by chemical reactions, however, these have several
problems such as slow detection speed and catalyst deterioration [ref.®]. JRC solved these problems by applying ultrasonic
waves to the sensor and has developed an ultrasonic portable gas leak detector (MoLeTELL® [ref.®]) that has a fast
detection speed (0.5 seconds or less) and does not use any catalysts.
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Fig.1 Relationship between various gas concentrations
and sound velocity in the air at 20 C
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Fig.3 State to detect the gas leak part by the suction type
(1) Detection at the gas piping flange part (using the
suction tube)
(2) Detection at the tank welding part (using the direct
attachment nozzle)

HAEIRFEI No.72 2021- 21

KEERH



(HfiLR— ) BEEXHESEAL R — 71%HEE (MoLeTELL®) DR

(3) 48R
KA OYMEL % 412K T

M4 2R DIEL
Fig.4 Appearance of the detector

(4) HE2RDOMEH
RIZEOHRE % F LR T

+®1 {14
Table 1 Specifications
JHH {4
X GARIN AT A KEFZIEAY T L
. . EINE &Y
G 0
A GAE:N (F 7> )
0~20 vol% 0~10 vol%
KFE
0~2x10%Pa-m?/s | -
T i
0~5 vol%
AN T L
0~5x%x10%Pa-m?/s | -
TN BRI B2 0.03 vol%
BT IREIE  [3x10°Pa-m3/s -
8IEs [ L1
JHL ot 17 FH R R L, Fran 7OV ) 2 EM
R 25 C
Rl H3ET IV )R 4R
AK (W) 82 mmx (H) 155 mm X (D)
. 41.6 mm
I G -~ S
PGS © ¢ 29 mm x (H) 85mm
B 500 gPb T EMIEE T 2w
A% I I 2 20~+50 C
. 40 C 95 % RH KERK=ELT
M=|
Hom (2751, BEREZL)
HIERERE Bluetooth® v4.2%5% /5 kR K3m

BAESFEIR No.72 2021 - 22

AL, KSR T LI, 7HusE, vy v s
BB, WHEEE, #OR - #RAEEE, Bluetooth®E ¥ o — ViR, EIR
WIcL YR ENL, 7HarEid, BEIRIEE T o E)
BLUOZEEFOWELIT). vy 7, wr¥h
Whds7—% (RE, BE RE) ORE BLoEs
WO OFHI A2 47T 9 o WEMIL, P v Z7HHPE
BL7z7—% (RE, BE RE) BLOEE ROk
MICk ) EEEHEL, FAOBEEYEINT 2, Fo5 - %
R, B SN/ A DOWRE L ZIRT 5, Bluetooth®E
Va— Vit BHENLTADOEEZ A~Y— b7+ (T
> Foa A Fi#i#, Bluetooth® v4.2%FI6) (2 THET 5,

B |2 AL, B IR Y 712X B A r 5%
VIAATET ANERE T Ho —H, BRI L) BIRL 72
77 ZNEHEHEB AT ISR T 50

BARAK

TR
rEEEe Y
ZERDF
EEEDT

LR
Fo-R1EED

Bluetooth™ | ]
EVa—LE

B35/ XL
—_—

wRAL

it

X5 #MHEOTOY VX
Fig.5 Block diagram of the detector
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Fig.6 State of ultrasonic wave propagation in the
suction type detection and the diffusion type detection
(1) Propagation in the suction type detection
(2) Propagation in the diffusion type detection
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Fig.7 Received waveform of ultrasonic signal in the
suction type detection
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Fig.8 Appearance drawing of the diffusion type
detector attachment
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Fig.9 Power applied to the circuit and temperature rise
of the component surface (comparison between
simulation results and actual measured values)
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Table 2 Measurement results of gas leak detection
(with the suction type)
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Fig.10 Equivalent circuit for an explosion-proof test, and circuit board for the test

(2) Circuit board for the test
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Fig.11 Response characteristic of gas leak detection

(with the suction type)
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Table 3 Accuracy measurement results in a helium
concentration using the diffusion type

A
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+20 C 0.27 -0.02 5.00 -0.06
+55 C 0.27 -0.02 5.00 -0.06
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Fig.12 Response characteristic of gas concentration
measurement (with the diffusion type)
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ADC: Analog to Digital Converter (7 J 1% — 73 % LZEH#ikk)
Bluetooth LE: Bluetooth Low Energy (IiH# 7)1 »#{EE— F)
MoLeTELL: Monitoring Leakage and TELL
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