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Laminar Flow Meter

FLF-110 series

($2+—=70—X—% Laminar Flow Element)

MFU-110 series

(REEMFEFIF—70O—A—4 Laminar Flow Element With Indicator)

FU series

(7A=2=Yk Flow Unit)

NEREZIF—70—X—%

XIEE1.0 %F.S.(BELERERAEICES)

BARICEDLE T ERNSDFIF—TAO—X—%

BFUKUDA's Laminar Flow Meter is a high accuracy.
Accuracy:+1.0 %F.S.(Depends on the usage)

BFUKUDA offers Laminar Flow Meters that can be selected
according to your needs.

VFUKUDA



B JJ090D5=+—7J0—X—% FUKUDA’s Laminar Flow Meter
SEZF—IUAV M. EHEZRISOMAICKRRBEEBEZ L TVET, )
S=ZF—=IUXY F@%”é‘ﬂ@ﬁﬂ’&%iﬁ(: Llc&E, 55\7‘-@&7}?595% (4P) &g (Q) ELLBIRSRICIR
WEYT, ZOEEZAZD T ETREDSVWREZASZ ENTEET,

Our laminar elements have a set of capillary tubes along the > HREQ
channel. < (Flow Rate Q)
When the flow of gas in the conduit is laminar, the pressure loss
(4P) is proportional to the flow rate (Q). By measuring the
differential pressure between points, the element provides highly
precise flow rate measurements. =FE AP

(Differential Pressure AP)
FLF - 'I 'I 0 . ( S=+—J0-X—9 )
SEeriesS \ Laminar Flow Element

o SHEE CEEFEICEBNLEMEL R,
EHERI DL, BRECEBNESZF—TJ0—X—%
® 2 NmL/min ~ 500 NL/min & CTOBLVRERIEDTIEE

® The Laminar Flow Element has a quick response with high accuracy and
excellent linearity, low pressure loss and high repeatability.

® This device can realize a wide range flow rate of 2 NmL/min~500 NL/min.

‘ MFU -1 l 0 Series ( ?jﬁﬂ?zﬁoawEEjl;r_nZn?V;iﬁiTngicator)

0 S=)— - R  SEEVYZE—MELIERESHT 1=V Ko
FEH - REICKDFEMENTIRE,

o ERDREICH T D HERT. LR - TIROFRENTIHE

® MFU is a Flow Meter Unit integrated with Laminar Element, Indicator and Sensors.
MFU can be correct flow rate with pressure and temperature.

@ Display the flow rate at any status and set up lower and upper limits.

-

FU ° ( JQO—-1=wv b )
Serles Flow Unit
o S=H—Biffke. EEtE VY EHMFAARLNE - BEDORSAERAI=Y b+
o RTBDHEIICKWEE(CHFAF NPT LEERRORIEDEBRETCIHRAWVWEREIFET .,

® FU is miniaturized and light-weighted Flow Meter Unit integrated with Laminar Flow Element
and differential pressure sensor.

® Display separate unit makes it easy to integrate into equipment and enables to employ pipeline
as minimum structure.

B ZfEREAEICDWVWT  About use method
FERESDSZIF—TJ0—A—9I%ZFERALLRERY —TI T A FOEXLEIE. RDBY T,
The basic circuits for use in flow rate leak tests with laminar flowmeters equipped in volumetric flowmeters.
FRBIEIATET - EATEBICTERAWEEIFE T, You can use the atmospheric pressure bottom and the pressure bottom.

[ J j(;ELE-F Under atmospheric pressure [ ] Ejj-F Under applied pressure
SEF—T70—X—5O2RH (HOA) HATETDAIE SEF—T70—A—FD2RHAI (HOR) HATEUHN TORIE
Outlet side of Laminar Flow Meter is atmospheric pressure. Outlet side of Laminar Flow Meter is not atmospheric pressure
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Circuit Air pressure source Circuit example ~ Alr pressure source
example Positive pressure
LFM : S=F—J0—X—% LFM : Laminar Flow Meter
SV1 I NIEHERA=AH SV1 : Three way valve for pressurize/exhaust
sv2 )N\ RA=AF SV2 : Two way valve for bypass
RG : FANEHEERARES RG : Pressure reducing valve for test pressure regulation DEsfy
Qt EATRERE Qt : Volume flow rate under applied pressure aE
Qo ATEFMAERE Qo : Volume flow rate under atmospheric pressure Circuit example  EIZZH{>/
Pt SHBRE(kPa) Pt : Test pressure (kPa) Negative pressure Vacuum pump
Po  K&E101.325 (kPa) Po : Atmospheric pressure 101.325 (kPa)

ENTHRPRBRHIERE T APUSZER T EFIHDEEICEDET  MIZER T HE EED SORBREHNEHEICEDET .
When using the element with pressure specifications or for flow rate characteristic tests, APU etc. may be used for easier control.
The use of Ml can facilitate flow rate conversions based on differential pressures.



M FLF-110. MFU-110. FU @1t

M FLF-110, MFU-110, FU Common Specifications

JYU—VTEEUBVWRS AT
HERESEH JISBB392-1 2012 IC KD
EfRZERDESFFR1, 3,1

Use clean and stable air pressure
Recommended conditions according to ISO 8573-1 2010
Compressed air purity classes 1, 3, 1

iR S| BHAEE Clas ltem Criteri
BRI T | i m sty 010<d=0.5] 20000 Test Air Themaimum | 0.10<d <05 20000
BAKFH | 05<d=10 | 400 Supply [Pl g s o
(iR d um) 10<d <50 10 diameter d pm) 10<d £50 10
3 EHER -20%C 3 Pressure dew point 20°C
1 FA IR <0.01 mg/m3 1 The oil total concentration < 0.01 mg/m’
M FLF-110 {i% B FLF-110 Specifications
—— +1.0%FS. at23°C+ 2°C(XTET) neariy Accuracy +1.0 % F.S. at 23 °C+2 °C(Under atmospheric pressure)
AEYRE £ 0.05%FS./C Temperature special quality + 0.05 % F.S. / °C.
HhZEE F.S.B§ 650 £ 200 Pa ( AKET) Output Differential Pressure | 650200 Pa 23 °C Under Atmospheric Pressure
T —— % Please contact FUKUDA Sales for “under applied pressure specification”.

B MFU-110 {1tk

I MFU-110 Specification

+ 1.0%FS. at23°Cx 2 C(AXTET) +1.0 % F.S. at 23 °C+2 °C(Under atmospheric pressure)
hefEE Flow Rate Accuracy
BEERML 0.05%FS./C Temperature special quality = 0.05 % F.S. / °C.
BIERMASEE | 0~50°C Measurement Fluid Temperature| 0 ~ 50 °C

fERRE / o et kEEr o = Operation Temperature/ 0 ~50°C /35 ~85 % R.H.
SEEEIE 0~50°C /35~85%R.H. (RfE. BEEEIL) Humidity Range (Do Not Expose to Areas That Freeze or Get Condensation)
EREE/ 24VDC + 10 % (U w FILEE (P-P)10 % LUIF) Power Source/ 24 VDC +10 % and
SEHESER 100 mA LT ( HHEESFET ) Current Consumption Less or Equal to 100 mA (Not Including Output Signal)
3 e EEEse 23y Standard Volumetric Flow Rate, Mass Flow Rate, Differential
E N A Efﬁifﬁmug\ %;g"‘i‘ = 7-VHE. Display Content Pressure, Gauge Pressure, Atmospheric Pressure(Absolute
RKE ( S E )\ BE Pressure), and Temperature
EEEUHLYY] 1000 Pa 23°C AKTEFRICHVT “Differential Pressure Range | 1000 Pa 23 °C Under atmospheric pressure
sy | AKUT MR + (1 %FS. +1digit)at23°C +2°C *Differential Pressure Under atmospheric pressure | (1 % F.S. +1 digit) at 23 °C +2 °C
LY IRE [ES TR + (2% F.S. +1 digit) at 0 ~ 50 °C Acuracy Under applied pressure +2 % F.S. +1 digit) at 0 ~50 °C

X MU—DEUT 1 DFITIETEF Ao
FLF & FU D& U CTEERENDREIFEURGHASEZ JBL T,
MXEDTHARICEIL T, FHBIF T IEE L,

M FU {115

x The traceability document cannot be issued.
Please refer to the instruction manual about conversion from Volumetric Flow Rate to Mass Flow Rate

x Please contact FUKUDA Sales for "under applied pressure specification".

B FU Specification

e + 1.5% of FS.(AKET) Accuracy +1.5 % of F.S. (Under atmospheric pressure)
1V/1kPa 1V/1kPa
ASUE TR F.S. B 500 ~ 800 Pa _ Under atmospheric pressure ?St Zgi-fiSé):oNn ?r?so Zstion
(HBBCREMEECHR) Raport for Every Unit)
R BEREEOLEEE, Sl
BREEATEESNEAICLY Voltage Measured Under
EATE o ST e “ Under applied pressure Designated Pressure is
AEUEETY, PP P Entered in Inspection Report
(FEREAEEICSWNT) as Output voltage.
AT SuEmEE + \ Power Source/ .
EREE /&SR | DC £ 15V 0.05A LA Current Consumption +15VDC  Within 0.05 A
BRRE 0~40°C Operation Temperature 0~40°C
MEATRICAL T, MR L, % Please contact FUKUDA Sales for "under applied pressure specification".
AR EHNTTOREEEHE selection Criteria Under Pressure
W [EEBF M In case of positive pressure

HEER

i)

DEETDIRBL Y I (KTETRE)ZZOEHIHEALL TV,
(KRET=ENTEF)

BERRSIF—RZERNZDRENENNT B8, FERICTQtZEEE L.
REBHEANTEELTLIIEE L,

7 X hES-50 kPaGTICT. 15 NL/minDiREHAIZIT S 1BE
Qt =15%101 / (101 — 50)=30 (L/min)

BELVIIR. 50 LMERRS,

F) BECIERT 3B, TERICBNBVLWYIDSGUET,

Use the necessary flow rate range (flow rate under atmospheric pressure) as it is.
( Under atmospheric pressure = Under applied pressure )

M In case of Negative pressure
Calculate Qt by the following equation. Then select inside the flow range if the flow
rate flowing inside the laminar increases under negative pressure conditions.

Example)

The selection range becomes 50 LM in order to measure the flow rate of 15 NL/min
under test pressure of 50 kPa G

Qt =15 X 101 / (101 — 50) = 30 (L/min)

Note: Unusable ranges may appear if the device is used under negative pressure.

Qt=QoxPo /(Po + Pt)

Please contact FUKUDA Sales for “under applied pressure specification”.

EATHFRICEUL T, 3l BB 12T L,

XEECIEL TOER
B, TEHLUERNT, EEMI—NICEDES CBRLTIREL,
5L, MENSNE. 77T OEEATEHL S,

% Precautions for piping

When piping, connect so that the pipe is as straight as possible and pipe diameter is as uniform as possible too.
If you have any problems, please contact FUKUDA Sales




. yi.ﬁg?_l'sf External Dimensions (Unit: mm)  *f-2=y7LI6%EG 6. g 407 2 —TERELT L

xUse the tube with outer diameter $6 and inner diameter ¢4 as the hose nipple

B "—R=Zv L
C /" Hose nipple
$ T

F E Y
\ D i
) 20CM ~ 5LM AIR IN PORT_ $ Q@ / o
® 10LM - 20LM L |
A B © D E F |G(¢)| mmkg mass
20CM ~5LM | 32 130 | 101.0 | Rcl/4 | 46 36 | 39.6 1.3
10LM - 20LM | 35 140 | 1115 | Re3/8 | 32 54 | 416 1.4 Mass
B K—ZZw I
C Hose nipple
F E of
D ] T =
AIR IN PORT [ B
® 50LM e—8—© & g
® 100LM
A B © D E F |G(¢)]| mmke Mass
50LM 26 150 | 116.5 | Re1/2 | 32 59 | 516 1.8
100LM 30 180 | 1815 | Rel/2 | 32 74 | 616 25
S 4xM4BY 8 A=y T
£ 4xM4 8Depth Hose nipple
1 _
D 1
AIR IN PORT 1 L 5|/ \H
@—@ [G]
© 200LM o + el | =
® 500LM =
A B © D E |G(¢)| H J 88 kg Mass
200LM 31 250 90 |Rc3/4| 64 795 | 69 28 3.8
500LM 50 | 290 90 |Rc114| 64 | 1095| 99 36 7.1
AHRIROS BER
Input/ output connector Equalizing valve
AIR IN PORT =
AIRINPORT_ |
® 20CM ~ 500CM ° °
®1LM ~ 5LM - Q)
® 10LM - 20LM K I j
K L M N|P|Q|R ?ﬁws B kg Mass S S
il N e
20CM~500CM | 160 | 60 | 925 | 20 | 10 | 38 | 30 | Rcia 1.5 [ g i
1LM~ 5LM 160 | 60 | 97.5 | 25 |12,5| 38 | 30 Rc1/4 1.7 ‘ 1 N\ x Ma e
10LM - 20LM | 145 | 90 | 99.5 | 27 |13.5| 38 | 27 Rc3/8 10LM/1.7 - 20LM/1.6 4xM4 8Depth
AHRIRSS ESR
Input/ output connector Equalizing valve
AIR IN PORT o Y
AT
® 50LM ‘ . ‘ EE EE‘
® 100LM K
R0 S S ] * —\—lﬁs
K L M N P Q R Conhnection EE kg Mass q -
screw I I
50LM 170 | 90 | 1125 | 40 | 20 | 40 | 29 Rc1/2 2.0 = &
Rol/2 ‘ ! ‘ 4x M4 RY 8
100LM 190 | 90 | 121.5 | 49 |245| 49 | 39 c1 25 — L N et
BER
ANHDREIAROE Equalizing valve
Input/ output connector
AIR IN PORT = £
n - =
=i .
® 200LM . e‘\ o
® 500LM K
S
S
EHRL S —
K| L|M|N|P |T@| R | Comecon | Hilkgwes \E]/\ ’Hi * ;EI[
+ +«
200LM 250 | 90 |1415| 69 |34.5|79.5| 28 Rc 3/4 4.4 )
500LM 290 | 90 |1715| 99 |49.5 [109.5| 36 Rc 1 7.8 L AxMARYS
4xM4 5Depth
m — 14 H——
8l<°r
X3 -
®10M ® 500M —e| —
o 20M e1L 64 4x4.5
® 50M eo2L 72
©100M o5L —
® 200M .
— gl =3 o5
0
AIR IN PORT @ AIR IN PORT ] (] B
=] o - i
98 Rc1/8 126




B 534> 3>/ oOptional External Device
HIERSZEZ. AEDREN - BIREDO[LICRIIDIMIZA TV a VT,

Optional External Devices adjust to the testing conditions, as well as improved testing
stability and consistent repeatability.

A—=N—BELF¥a1L—-9

APU series

FANEDBIRMEDE LE(£0.1%)IC&Y ., AIEEEL LICHRIGUET,

Improved testing precision time thanks to improved consistent test pressure production(+0.1%).

HME X Model

APU- 0/ -6/- 6 -0-6
@ it Size —— ‘ L | @ simeEtts Control Voltage

@ A5 Pressure Control Range O toiiE /= 9HEE /EAL Y Sensor Model / Sensor Sensitivity/ Pressure Range

© EHL > Pressure Range

[1 BN © EAFIHEEE © EHL Y (kPa) O HIHEEL R
Size Pressure Control Range Pressure Range (kPa) Control Voltage HOEEETERR#E  Voltage outputis as listed below.
525 Number| F K Size = AT e 52 S Number = B A
508W Number Pressure Control Range 5 Number Control Voltage Pressure Control Range
514W 050 mm ” 10
TEFERIE RE
520W P Positive Pressure Control 20 L Gauge Pressure 0~1V,0~-1V WPWV,PPVV
70W O 70 mm » 50 s
R JERE
90w © 90 mm Y Negative Pressure Control 100 2 Compound Pressure 1V ww
120W O 120 mm —— 200 BE
120 W Compound Pressure Control 500 d Gauge Pressure 0~10V,0~-10V | WRWV,PRVV
130P O 130 mm 700 -
130V 990 8 EEE +10V ww
220P 0220 %) BEOEEHHIE ompound Fressure
220V mm -67 kPa FTTT, B SBAE e <59
300P NOte:prrz'SCi'rgecgoant;\r/gl 5 Gauge or Compound Pressure Q0 ~ 5V ~ 10V WW,WP,WV,PPVV
300V O 300 mm Fange is up o -67 (Voltage Output + 5V)
kPa. RRICEAL T, FULLRRTI9ERCBHVEDELSREL
O oY E/ U URBE/ ALY Y Please contact FUKUDA Sales for details of APU specifications.
Sensor Model / Sensor Sensitivity/ Pressure Range
5 Number| /U8 Sensor Model | #2848 Sensor Sensitivity | EEAL/Y/Y Pressure Range
1 SX-100D +0.15%F.S. 5~ 990 kPa
2 SX-34 +1.0%F.S. 20 ~ 840 kPa

B APU ZERAT 3 Z & T, BICEEERERIFINTIEEICKY T,

The usage of APU enables high-accuracy flow rate control.
BRERENT (T2EI> hO-))

AEYEROZEEZ—EICIY FO—ILULBHNSHEZAET 2186 ‘ — FEEER
High Accuracy Flow Rate Testing ] e e A
(Constant Differential Pressure Control) i ( Q
Applied to maintain differential pressure on either end of : ﬁ’fit??
the test parts while conducting flow testing, for instance. il g

BlZIE Application Examples {EFFl Applicable Parts 5 Eﬁ?‘

en Valve

o=1E/ XIREHIE “FTwINILT - Check Valves . b
oZTENILIHEAIE - 20w MNLNILT - Throttle Valves Closed Valve
0TI Z/\)L JHREAIE - BEFH - Solenoid Valves
® \arious nozzle flow rate testing - LLBIIEIFH - Proportional e —
@ Various valve opening measurement Controlling Valves Vaflves'a!ﬁm Fli)w yil e i 5
® Various valve performance testing . gGRr VLT .EGR Valves

RWFAIIT

MI-170 series

ZRBEIRENRTBETI . ]
AT—UVITREICEWSZF—TRETIEREZRENRETEFTT.,
MI-170 is a Multifunctional Pressure Indicator. & g &

Measured the differential pressure generated at the laminar element, r2m-1
can be converted to flow rate by Scaling Function.

HE X Model

S-DET  L-DET

COMPH

ENT

) MI-170-02D2-N  Ex) MI-170-02D2-N

0 D 9 e RIETS @TLYYEFIL | D, JISREFEIY  FUKUDAMade Sensor
Measurement | @ L >/ Sensor Model
- - - Method | Operation Pressure Range FiR#1  Display Digit
01 +1 kPa 0.000~ *1.000
EAL Y/ Operating Pressure Range =F 02 +1000 Pa 0~+1000
£V YEFIL/ Sensor Model D LE] +2 kPa 0.000~£1.999
(BEVBFREDHER [N]) / Select "N" in case of no sensor required D":::;iz:‘:' 04 +2000 Pa 0~+1999
$EF3IS/ Connection to Sensor (2B REDIZE(E [0]) 05 +5kPa 0.00 ~+5.00
Select "0" in case of no sensor required 06 +10 kPa 0.00~+10.00
@E{TRIR/ Measurement Unit OGN 254 1.5m s —T7IUAIE  2.External 1.5 m Cable
N TSI &, Sl unit Connection to Sensor 35435 m o —JIUfIE 3.External 5m Cable
BB mass 2000 g

SIBIS CBAMIERDBIRT]) FLEZ THE TV
Besides Sl unit (For overseas specification only) Please specify the desirable unit.




Wi Model

® MFU-110, FLF-110 YU—X

@ #EL Y IYRUFTEE Flow Rate Range and Indicator Range
i S 2 & E REEE(MFUDF)
6 -1 1 o- 9 - e - 9 - @ Number Fll)c;';m rate range Di;;;Iay range (MFU only)
! © \ ° ! 20CM 2 ~ 20 NmL/min
i e BT .
o ﬁ*fdiﬁype Flow Rate Connection Joint 50CM 5~50 le—/mm
o - Range O =rREn 100CM 10 ~ 100 NmL/min
M I T Applied Pressure :
RiES (7 Model Type 200CM 20 ~ 200 NmL/min | v5), 5 oz
i 5 wEI(7 500CM 50 ~ 500 NmL/min | <)\S&aEFEICHE
Number Model Type - (BAIEE )
MFU T E{FES=F— Laminar Flow Element With Indicator 1M 01~1 NL/m!n
FILIF S=ZF—7J0O—X—% Laminar Flow Element 2LM gi ~ i Et;mm
5LM D~ min e Full 5 digit display
9 EHEMF  Connection Joint 10LM 1~ 10 NL/min * Set programmable decimal
52 = mg‘:ﬁ:ﬁ ; 20LM 2 ~ 20 NL/min point arbitrarily.(unit fixed)
Number Connection Joint -
0 $RU (Re) Internal Thread S0LM 5 ~ 50 NL/min
100LM 10 ~ 100 NL/min
O @AES Applied Pressure 200LM 20 ~ 200 NL/min
i S fEREH ~ i
Number Applied Pressure - SOV\OLM —- %0 500 NL/min
0 ASETF  Under atmospheric pressure FEREENTTERAOESIG. THERCIEEV,  Please contact FUKUDA Sales for ranges not found in this catalogue
L EEF7 R Under applied pressure OEHTORIE. ERAEAZTTALEEN, (8 : kPa)
FEAMHRICEAUL TR, THEREETL, . . . . .
Please contact FUKUDA Sales for details of under applied pressure specifications. Please indicate applled pressure In case of under app“ed

pressure measurement. (Unit : kPa)

®FUYU—-X

FU- 0] -[@-[e] - ([9])

Q@ rELYY @ EREN © zv9r—II O THTORE. BERENZEIEALEE ., (8 : Pa)
Flow Rate Range Applied Sensor Cable Please indicate applied pressure in case of under applied pressure measurement.(Pa)
Pressure
Q AIEL VY TestRange @FEAREAH Applied Pressure Ot Y45 —) Sensor Cable
v mELYY B fEFAEN B X eYYs5—JIL
Number Flow Rate Range Number Applied Pressure Model Sensor Cable
10M 1 ~ 10 (mL/ min) X&SETF 1 L  Does notinclude Sensor Cable
20M 2 ~ 20 (mL/min) 0 Under atmospheric pressure 9N 1.5m JXTIEL
50M 5 ~ 50 (mL/min) Does not include Connector
100M 10 ~100 (mL/ min) 1 ENT oc | 1.5m JxT9f
200M 20 ~200 (mL/ min) Under applied pressure Includes Connector
500M 50 ~500 (mL/ min) FEATHFICELTIE. TR rRE L, 3N 5m IJRTIEL
1L 0.1 ~ 1 (L/ min) Please contact FUKUDA Sales for details of under applied Does not include Connector
oL 02 ~ 2 (L) min) pressure specifications 3C 5 m ‘:];l?\dg 9({?[ .
5L 0.5 ~ 5 (L/ min) ncludes Connector

FEER OFEER OEFIEBNF OREF OBEERNHHERE ORESKARMERAERAELIE

Main Product Line ®Air Leak Testers eDigital Manomerters ®Flow Tester ®Pressure Supply Units @Peripheral equipment and Related Customized equipment
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5P EEEMETH20653 LiEEEEIR495761E

HEAD : 6F., No.49, Jyunsian Rd., Cidu Dist., Keelung City 20653, Taiwan

T E L : +886-2-2456-6663 FAX : +886-2-2455-2129
E-MAIL : tsaimflian@gmail.com Http : //www.lian.com.tw

# @& : FUKUDA VIETNAM CO., LTD.

HCM : 22A Street No. 29, Quarter 2, Cat Lai Ward, Thu Duc City, HCM 71115, Vietham
T E L : +84-28-3771-0873 FAX : +84-28-3771-0990
Http://www.lian-vn.com
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