Gas Leak Tester
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Hydrogen Leak Test System

HDS-0100 series
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Bl ERERE(EECIESE B Offers improvement of measurement environment

B Reduces equipment cost and running cost

YFUKUDA



HRINDA IS KFBY—I T AN I AT LES
R, KRU—97 2 MER =T 7 HREMDERTA Y51V YRFLIRRRETULE,

TOYRBIMICICF v VIN\RNERT 1 T I 5 ZERFE
BBEDRAEYATLICEDERESYSAVKRY—ITAM /AT LHDS-0100hFEELE UTe.

O iﬂﬂi'li*..ﬁ'é Measurement Performance
Y OEEZ LT FrV I\ KORAEREZHRHAT ST ET. KOMINFU—TRIEZTEEICLE LT,

Smaller leak measurement is made possible through improved accuracy of sensor and
by adopting chamber type measurement method.
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Introducing world’s first inline hydrogen leak test syste

Conventionally, it seemed the hydrogen leak test was not suitable for inline system.

So, it was conducted by sniffer method (manual operation)

A chamber-type special detector was newly developed by Fukuda.

High-precision inline hydrogen leak test system HDS-0100 made its debut by applying Fukuda’s
original measurement system.

0 ;ﬂﬂﬁ*ﬁfﬁ Measurement Accuracy O iﬂ%iﬁﬁ': Target Products
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( FvI\ERETE : 500ml/ BIEER 60sec) BAEI—DAEICHIGERETT .
Delivery pipe repetitive reproducibility Measurement of various works is made possible
(Residual internal volume of chamber: by expansion of measurement range.
500ml / Measurement time 60 sec )
6 OBEhEES Automobile industry
3 2B ase (EFcs) MR TUNUNAT . OEIL=ILAVITOS.,
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To‘;; 2.27%10°Pa-m%/sec (Cp:2.89) “mE MRy
o i S G G N
T B/NHEL AL 2.12X10Pa-m?/sec (Cpi2.66) Fuel system : Delivery pipe, common rall,
o Minimum judgment level L X X i
a 3 injector, oil cooler, pipe (fuel pipe)
O—o0—o0— "o —o0—o—o k& 5 EV/HEV . Inverter, convertor, harness,
=372 35 & 7 8 9 10 connector, motor, battery case, cell
Numbﬁ%ﬂimions Suspension system :  Shock absorber, torque convertor
Air conditioner : Compressor, heater core, evaporator
NRERRER) -V BIE. T—TDHIRP. BEICL-TEELET, Motorcvcle . Fuel tank
MCpfEId. TRREENIEHERL. 74 TlE. 2.66L0 L2 RETI2FHED y
BIEELTVET,

Ol B2 fHEZE Household appliance industry
* Measurable leak amount fluctuates according to the work shape and volume.

*Cp value is the process capability index in which 2.66 or more is the index for I 7 | ya) | yj |./“Jt‘- N t - |\/T\°‘/7\
inspection process evaluation in Fukuda. I%,:T:} ()ljj . E&&zm%ﬁ
Compressor, heat pump, high-pressure valve,
heat exchanger of air conditioner
KT—T DR BEICLVAETELEWGZENHIET,
BERDT—IEBTEIIL . BRIERETVET, (FLIP.5EH)
Q ** Measurement may not be available depending on the work shape and structure.

Prior testing of customer’s work is performed at Fukuda.
(Refer to page 5 for details)

Possible to reduce equipment cost and running cost!!

@ Comparison of Hydrogen Leak Test and Helium Leak Test

Test classification Hydrogen Leak Test (HDS-0100) Helium Leak Test (HES-2000)
Test method Decompression chamber method | Atmospheric pressure chamber method | Atmospheric pressure chamber method
*Measurement range (Pa-m¥s)
(Measurement condition: 3X107® 3X1078 5X107
Residual internal volume of chamber 500ml)
Number of channels 1~4ch 1~2ch
Equipment cost Low High
Recovery machine Not required Required
Test gas Type Tracer gas (Hydrogen 5% + Nitrogen 95%) Helium gas
Cost Low High
Supply Stable Unstable
High pressure capable Less than 5MPa 20MPa or less

*Fluctuates according to the work size shape.
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+ Inflammability is low (Mixed gas of hydrogen 5% + nitrogen 95%) - Used for calibration of detector sensitivity.
Categorized as non flammable gas by 1IS0101562.

- Easy to obtain gas
Gas cost is low and stable supply is available as mixed gas for industrial use.

+ Gas adjusted to constant concentration provided
with a component analysis table.

- Specify as, for example, “Standard gas of hydrogen

Fukuda recommends “Leak mate® H5 Manufacturer:lwatani Corporation”. 10 ppm of Air balance” when obtaining.
. 3 2.0,
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4ch For individual measurement specification
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Up to four works can be measured by one detector.
Improvement of productivity with low cost is possible.
Measurement can be performed in various combinations such
as individual and simultaneous measurement.

4ch.[ERBBAIE 4 channels, individual measurement
HIEES Control signal
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Measurement accuracy is improved by adopting
Fukuda’s original measurement method.

O 5ﬂ|JE75:T:V, Measurement Method
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Work shape chamber is adopted in which measurement of small leak is made possible
by decompressing the chamber during measurement.

Hydrogen leak test method

BEF+2ING AERBOIER. SHKEICHER T HIESICHEY

BT[] CEE g EInlEIdnEiGbl It reduces the measurement time and makes the test precise.
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Test piece is covered by chamber to detect tracer gas in decompressed condition inside the chamber.

7’ <] F v V) GRIE
7 l{iyé:h ;LirIj Chamber decompression
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J0O—~ A5 *1 Flow master*!

s BG RIEY v o#2 ToY 7J<‘§U—7
J(il\Sl‘; +;%7550/ SLwaTT BG correction tank *2 dZy I\_ FA4TUH
(K= > 0 EY 6) Frooh air ’ Sensor Unit  Hydrogen Leak Detector
racer gas

(Hydrogen 5% + Nitrogen 95%) GMZ-0002 HDZ-0200

¥1 JO—XRY - FrVINICHREIT DT EICKD, RNEBTOREZETVET,

X2 BGHIEY VT - HERIDF v VI\WHRZEX, TNZLYYICHTHTETEHABZEHELE T,

*1 Flow master --- By installing to the chamber, calibration is conducted with leak amount.

*2 BG correction tank --- Measurement value is corrected by storing the gas inside the chamber before measurement and
by blowing the stored gas to the sensor.

O EEIJEI*E Measurement Process

AEG AERE T—IAMRT—I:TUNUINAT BFE:86ml FrUN\EABTEEEZL)503ml
AELEWRENEI3XT10°%Pa-m3/s hU—YHA(KFEE%+EZRO5%)(EH

Measurement example Measurement condition
Target work: Delivery type Volume: 86ml Residual internal volume of chamber (including piping) 503ml
Leak amount to measure 3 x 10-°Pa - m3/s Applied tracer gas (Hydrogen 5% + Nitrogen 95%)
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Measurement Flow Chart
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*Possible to set number of times to wash
for each judgment of OK and NG
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Composing unit

sHAIEIE8 1= Measuring circuit unit
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*Adopted the decompression chamber method as the
standard measurement method

* Possible to install detector calibration function
(standard gas) and leak amount calibration function
(NG check) as the calibration function
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Composed of measurement & control unit, measuring circuit unit and chamber unit.

........... Pk A v BedV] RO ET AT A4 F v RIVIIG Supports four channels maximum i
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* Possible to reduce tact time and measure works of different types.

F+>/)\ Chamber
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Chamber is manufactured according to customer’s work
to minimize the remaining capacity for high-sensitivity measurement

*Separate estimation will be provided for chambers, sealing jigs and
clamps since they are produced according to the customer’s work shape.

O

EtAl-H@ELI=wvd Measurement & control unit
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* Possible to operate the device by touch panel

* Operation condition of the measuring circuit is displayed on real time,
which is useful for conducting operation check and defect countermeasures

» 1~4chDRIENOIRE
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* D—IDEWVKEICKDRIESRMZ16/\5—EEETfE
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* Possible to measure 1 to 4 channels

* Possible to operate any channel using the Pass function provided to each channel

*Possible to set 16 patterns of measurement conditions by difference in works, etc.
* Automatic calibration function is installed

F4T729% Detector HDZ-0200 i

31 =whk Sensorunit GMZ-0002
« B IAZYNEBIEERAIC. R R4chE TEB/INET . ;
s BTV EHT. SEEHRESIF DT ECELDIRA—IN GBS '

BETHIDEDDET, i

* Up to 4 sensor units can be installed in a measuring circuit.
- Installation of auxiliary sensor allows automatic switching of sensors when
a sensor is damaged by high-concentration gas.



AEIRIZEE (RO SRR

@ RELAEZEITSeHIC

KRV—IF AN AT LEAICH D BY)IERETIED
BEDESH. WK DODHhDEBERHNHBDOHET,

O KENAEIEZHRAT S HENSHDIT,

KRYU—ITFANIMNERNAEICEFBEHN TIHRELRBNICIEHVETEST B Ao
ARmODEZRLTeHICIE. KENHOSHMINENE CTOEREZHN/\—F DUEDDHDET
KRIAIEICIE. #ERIORV—IFT AN RAT L ZHABEWVNE T,

XITORV=I TR RATL KRWEBITES 2L XT Lo TT7V—7 T AN HZXREH Y 5 EEERT S,

I7U—-U5FRY
FL-611

K=RU—
TFAN AT s
HDS-0100

10  (Parm3/s)

@ D—=INHEESEMABLET

KFRDFHE
D—ODHMERU. REICHET DK, D, ERMERDICLD. KRDFELEL. AE
CRHEDHDGZEDHDET, KRDELETIEGLVEHSH UHHABTDHEDHDET

—BY-Y

RONDRERICERBH DD, ZOERDSKRNHFEET D LEZ
“EBY-IEVLVET,

“EY-JDAEFEFAFEADAEZEV TULISAREMDHDOET
XRICIE. BIDFFEEEDRZETLLE T DTTHRIEE L,

*
LT

® AERROAE

Ny 959V RDER

KRU—IFARTIE. 1~5 ppm OHMEEDKFEARAEZITOIR. sHAIZ AT LRERAIC
KEHAD, ERXEUARAOREFEHNEVNEZESRN I DINELNGDTT, AEREOFHEDH
ZBEVWEG., JU—VT—AEFEDFRHUBB/DUEELDFT T D TTHIHRIEEL,
U=V I 7—0DtEx

KIATLIF, KREEDEWIU—-VI7— (KR) Z. AEEROES. EVYDERED
IEHICERALE T, INSZEEIRT DICHDFFHR I ILY—P. K imZHARELTCHDET
DT, CHIRIEELY,

nE - EEDRE

KIZATLDKFEVVE, [UEBVPEEFEAEREOEEZRZIIEFT ., MIEORZESEHL
THDOFITH., BEHKREVGESF. BEREZITONEDNSDDET, $S5HUHAIERIER
FERABEUREEEZEET H2NENDHDET,



Proposal of improvement in measurement environment

There are several points to note to establish appropriate inspection process
when introducing hydrogen leak test system.

@ To have optimum measurement

(1) Combined use of large leak measurement process is required.

Hydrogen leak test is effective for measurement of small leak but measurement
of large leak is not supported. It is necessary to cover the whole range from
large leak to small leak to prevent outflow of defective products. Combined use
of Gross Leak Test System* is recommended to measure large leak.

*Gross Leak Test System System to measure large leak in which air leak test, gas detection sensor, etc. are used.

Air Leak Tester Air leak L
arge leak
FL-B11 test g

Hydrogen Leak
Test System
HDS-0100

Hydrogen

leak test Small leak

104 10° 10% (Pa:m¥/s)

(@ Characteristic of work is investigated in advance.

Generation of hydrogen

Measurement may get affected by hydrogen generated due to moisture, oil,
volatile component, etc. adhered to the material and surface of the work.

It is necessary to investigate the degree of generation of hydrogen in advance.

Double leak

Generation of leak from a cavity located in the leak hole is
called double leak. Measurement of double leak may substantially Cavity
extend the measurement time. Please inquire Fukuda for
countermeasures offered by combining other methods.

(3 Investigation of measurement environment.

Background control

It is necessary to check that there is no source of hydrogen gas or volatile gas
around the measurement system of the hydrogen leak test since hydrogen gas
measurement of low concentration of 1 to 5 ppm is performed in this system.

Please inquire Fukuda when the measurement environment condition is not favorable
since improvement of condition through measures such as clean booth is required.

Ensuring clean air

This system applies clean air (atmosphere) with low hydrogen concentration to wash
the measuring circuit and for sensor protection. Please inquire Fukuda for special
filter and ventilation equipment to ensure clean air.

Investigation of temperature and humidity

Measurement environment conditions such as temperature and humidity affect
the hydrogen sensor of this system. Although correction circuit is installed,
automatic calibration is required when the fluctuation is large. It is necessary

to investigate the fluctuation of measurement environment condition in advance
and estimate the frequency of calibration.
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HERAR KEE5%+ERIS% (HEE)

FroxIL 1~4ch

FrVINA=y ML Z | D W200xD200xHT100mm @ W600xD300xH200mm @ W900xD400xH300mm
BIREE AC90~110V  AC200~240V =#850/60Hz

BHE 700kg

@ Specification

Test pressure

Less than 5MPa

Test method

Decompression chamber method

Measurement range

Decompression chamber method:3.0x10°Pa-m3/s or more
(Measurement condition:Residual internal volume of chamber 500ml)

Test gas

Hydrogen 5% + Nitrogen 95% (Gas concentration)

Channel

1~4ch

Chamber unit size

O W200xD200xHT00mm @ WE00xD300xH200mm 3 W900xD400xH300mm

Power voltage

AC90~110V AC200~240V Three phase 50/60Hz

Mass

700kg

O ﬂ'ﬁgqgf External Dimensions

BAI:mm  Unit: mm
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@3 HDS-0100-0P@@E®EDEO®®

@ Viode HDS-0100-0@®@®® @ ® @ ®

®| BREE 1 | AC-200~240V @| BEU—Y| 1 | H2EE 10ppm HEAR
2 | AC90~110V Rk | 0 | mFEH
@ HEAR 1 | BEFv>/INE 1 | TUZE>Y 400mm
®| FAMEH 1 | 2.0~10kPa 2 | TUZt>Y 600mm
2 | 20~200kPa 3 | TUF7t>Y 800mm
3 | 50~990kPa ©| NGfEsR2 | 0 | *°Z
4 | 1~5MPa *2 1 | 7H—YRYICLZDRNER
@ | FyvINA=whk| 1 | W200xD200xH100mm | AFay|  TIINANR=|YTFNIT—= FHFAF
M P 2 | W600xD300xH200mm 0| F= RE rE
3 | W900xD400xH300mm 1 E = TE
® BZRVT 1 | Fro/NEREE* 1000mIEE 2 = z i
(FryIBRERISTER) | 2 | F 02/ \EAEHE1000mI~2000ml 3 Z z z
®| FroxILE |1 | 1ch | ERRE 4 = 53 E:3
2 | 2ch | @ERIAIE 5 X=E z 2
3 | 2ch | 20—V EKRIE 6| FE 2 =3
4 | 3ch | fEBIAIZE 7 AE E E:3
5 | 3ch | 37—2REAIE ¥1. 7—JRABRHEH3000mILL LDIBE & REOBLENF HIET,
%2, BEAZX(1MPa LLE) RE &I
6 | 4ch | ERIAIE %3, FrLNEREH = (Fro/\NETE + RERER) - 7—7 0O
7 | 4ch | 29—2FEEEEIE ¥4, FHIZAyFOEUTF v+ RIVEUSIIELE T,
8 | 4ch | 47—V EERIE

*1. Separate estimation is necessary when the work internal volume is 3000ml or more.

*2. Conforming to High Pressure Gas (1MPa or more) Safety Act in Japan.
*3. Residual internal volume of chamber = (Internal volume of chamber + Internal volume of piping) - Work volume
4. Number of flexible rod switches corresponds to the number of channels.

@ | Power voltage| T | AC-200~240V @ | Leak criteria | 1 | Hz concentration 10ppm Standard gas
2 | ACO0~T110V Safety 0 | Two-hand control
@) | Measurement method | 1 | Decompression chamber method specification 1 | Area sensor 400mm
@ | Test pressure*'| 1 | 2.0~10kPa 2 | Area sensor 600mm
2 | 20~200kPa 3 | Area sensor 800mm
3 | 50~990kPa © | NG check| O | Not required
4 | 1~5MPa *2 1 | Leak check by flow master
@ | Chamber 1 | W200xD200xH100mm @ | Option Acrylic cover| Signal tower |Flexible rod swifch*
unit size 2 | W600xD300xH200mm O | Not required | Not required | Not required
3 | WO00xD400xH300mm 1 | Required |Not required| Not required
® | Vacuum pump . Residual internal volume of chamber*? 2 | Required | Requred |Not required
Select according to Less than 1000mi 3 | Requred | Required | Required
volume of ehamber 5 Residual internal volume of chamber 4 | Required |Notrequired| Required
1000ml to 2000ml 5 |Notrequired| Required |Not required
® | Number 1 | Tch | Individual measurement 6 |Notrequired| Required | Required
of channels | 2 | 2ch | Individual measurement 7 | Not required | Not required|  Required
3 | 2ch | Simultaneous measurement of two works
4 | 3ch | Individual measurement
5 | 3ch | Simultaneous measurement of three works
6 | 4ch | Individual measurement
7 | 4ch | Simultaneous measurement of two works
8 | 4ch | Simultaneous measurement of four works

10
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In addition to sales of measurement devices, We therefore propose

maintenance and improvement of measurement environment together with each
measurement device to measure safely and accurately for Customers.
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http://www.fukuda-jp.com
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FUKUDA CO.,LTD.
http://www.fukuda-jp.com

% China:

x Korea:

x Taiwan :

xIndia:

% Thailand :

xUSA:

x Germany :

xIndonesia:

x Vietnam :

x Mexico :

Head Office: 3-16-5, Nukui, Nerima-ku, Tokyo, 176-0021 Japan
TEL. (81) 50-3540-3406 FAX.(81)3-3970-7218

NAGANO FUKUDA (TIANJIN) INSTRUMENTS CO.,LTD. (TIANJIN HEADQUARTERS) http://www.fukuda-tj.com.cn
No.7 Factory, Fenghua Industrial Park, No.80, 9th Street TEDA Tianjin, China TEL.(86)22-5981-0966 FAX.(86)22-5981-0963

KI SUNG TECHNOLOGY CO.,LTD. http://www.kisungtech.com
585-40, Gajwa-dong, Seo-gu, Incheon, Korea TEL. (82) 32-584-8464 FAX.(82)32-584-8465

LI AN INDUSTRY MEASUREMENT CORP. http://www.lian.com.tw
6F., No.49, Jyunsian Rd., Cidu Dist., Keelung City 20653, Taiwan TEL.(886)2-2456-6663 FAX.(886)2-2455-2129

SYSCON INSTRUMENTS PRIVATE LTD. http://www.sysconinstruments.com
Plot No.66, Electronics City, Hosur Road, Bangalore-560 100, India TEL. (91) 80-2852-0772 FAX.(91) 80-2852-0775

FUKUDA(THAILAND) CO.,LTD. http://www.fukudathailand.com
149/27-28 Pronphiwat Building 3B FL., Soi Angloplaza, Surawong Rd., Suriyawong, Bangrak, Bangkok 10500, Thailand
TEL.(66)2-634-1392 FAX.(66)2-634-1395

FUKUDA USA INC. http:/www.fukuda-us.com
2721 Pioneer Drive, Bowling Green, KY 42101, USA Toll Free Line.1-888-859-9898 TEL.(1)270-745-7300 FAX.(1)270-745-9959

ADZ NAGANO GmbH http://www.adz.de
Bergener Ring 43 D-01458 Ottendorf-Okrilla Germany TEL.(49)35205-59-6930 FAX.(49)35205-59-6959

PT. FUKUDA TECHNOLOGY http:/fukuda-id.com
Komplek Cikarang Square Blok B-22 Cikarang-Bekasi 17550, Indonesia TEL.(62)21-2909-4511 FAX.(62)21-2909-4522

PHUONG THANH PRODUCING-TRADING- IMPORT EXPORT CORP. htip://www.lian-vn.com/vietnam
60 Duong 53, KDC Tan Quy Dong, P.Tan Phong, Q7, TPHCM, HCM City, Vietnam TEL.(84)8-3771-0873 FAX.(84)8-3771-0990

ERAT S.A. de C.V
Av. Felipe Carrillo Puerto 299-A, Zona Industrial Benito Juarez, Queretaro, Qro. C.P. 76120, Mexico
TEL.52(442)217-5382 / 52(442)217-0776 FAX.ext 108
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