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Cosmo Air Flow Testers and Air Flow Meters —
Perfect for full automation application and labor cost reduction.

ITF770—TRY—
Air Flow Tester

IF7—/)NLT EHEE Rz AR L
A=AV ITVIATDRETRAY —

All-in-one flow testers packaged with

air operated values and timer controls.

I77H—A—5—
Air Flow Meter

SREERREFTIZERITIET7O—X—F—

For high precision flow
measurements.

JO0—7—Y
Flow Gauges

FEWHlcE>TEeVy Y —%8RNZ 70— —Y

Flow Gauges with sensors that can be
selected according to your usage.

AF-R221

BREENAT7O—RFRZENL
EES5THRIRTES

BRI OZEET 7 7 O—TAY—TT,
F.S.10 mL/min ~ 100 L/min &L,
Flow sensor can be selected from
Laminar Flow or Mass Flow.

Ranges are available from 10m L/min to
100 L/min F.S.

DF-R280

BIEMRELAELL
EREREBEARTY,
16LY Y THIGA .

F.S.10 mL/min ~ 500 L/min ®&L>3,

Laminar flow tube based high precision
flowmeter with enhanced compensation features.
Up to 16 ranges can be configured.

Ranges are available from 10 mL/min to 500 L/min F.S.

DF-231BA

B4 YETHRENTER
YA70—A=R, s
F.S.500 mL/min ~ 500 L/min ®&L>3,

Mass flow sensor based flow gauge with
no need for compensation. Can be used under high line pressures.
Ranges are available from 500 mL/min to 500 L/min F.S.

DF-241BA

IRENRE THEDRIATEELR
EBREA .
F.S.10 mL/min ~ 500 L/min ®&L >,

Laminar flow tube based flow gauge even capable of measuring

pulsatile flows.
Ranges are available from 10 mL/min to 500 L/min F.S.
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Flow Test of various valves and nozzles
Flow Test of automotive components
Leak Test of engine assemblies

Flow Test of gas appliances

Applications

AE

EELRLYIYTEIRGRS

Widest variety of
flow range of all

NA7O0—t&> i —

BIERECHEER

Compensation-free

JO0—NXRY—

Laminar Flow Tubes

BERLYYEHEF.S.10 mL/min ~ 500 L/min®&L> Y,
Ry 7HERERERBDH 2D MESHUN AT EE,
BEEYT—ZRBLTWET,

Available with a wide variety of ranges from 10 mL/min to 500 L/min F.S.
Can measure pulsatile flows, such as pump discharge rates.
Comes with built—in temperature sensor.

EEm Notes

BREBRICIEEEEYT—IEHINhTWEEA,
SAVENEDLZEREBFALYIDNEDDET,

Differential Pressure Sensor must be used for measurement.
Line pressure will alter the sensitivity of flow measurement.

Mass Flow Sensors

ERZIAVEPENTEIAVETD
BEEPREORERRRETT,

Can measure flow rates at different or varying test pressures.

No need for temperature and atmospheric pressure compensations.

ERHAIN A RE,

=M Notes

SH T ANEFENET DT —V T T7— = ERLIEEI L,
iREZ #ESAE ICIEMVTWEE A

Because the sensors are sensitive to dirt and dust, use clean air.
Not suitable for pulsatile flow measurement.

Flow Master

TA—NRY—%EAY B TEBBHEEEOREBC. FHARMEDHFRE DR

BREARRRDATREICADET,

Use Flow Master to check judgment operations of the flow tester and the

repeatability of measured values.

EEA Notes

Q70— FRI—TRETBHE

e When connecting to Flow Tester

Fiow Toster e RS — BRI EDRRDET,

70—V A5 —%CALBIOR— MR LE T EHORE.
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Daily Inspection
Flow Sensitivity Check

%200 mL/min{F : Rc1/4 500 mL/min{ E : Re1/2
Connect the Flow Master to the CAL port. Connection diameter
depends on the flow specification of the tester.

*Rc1/4 for 200 mL / min or less, Rc1/2 for 500 mL / min or more

O EENIXTRET ZHE
When connecting to piping
EROLS ICERLET, 70—V XY —DOFRIICEALF %
FFNEWOTHAE RRNAIREERDET,
Attach a shutoff valve in front of the Flow Master. It will always
be possible to test with the Flow Master kept connected.

© Work

RUE

PJEpUE]S JUBWAINSEIIA
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Air Flow Tester

I7—ICLBBIMERBEPIEREICRERVO—TRAY—,
SEF—J0—Fa—J(BRE)FkFYRA7O—E2T—0
WIhh = EIRTEX T,
Optimum for testing discharge flow and airtightness.
Flow sensor is selectable from Laminar Flow and
Mass Flow.

3
Ether\et/IP i%%

£ Main Features

@7 AVRRTIVE Y FIRIE @Easy-to-navigate configuration with icon.
O ANFEAEREE RTERT @Test pressure and flow can be monitored in charts.
@5 =SERT (A4S / Wi / REE / AxrviE)  ®language selectable
@5 — 4 % BNEE [ fRAR (Japanese, Engllish, Chinese and Spanish).
al/~

o o = @Test result analysis is available.
OUSBA— - hRicT — IR @Easy data collection via USB port.

O EXF* Y~V —I MG (EtherNet/IP, PROFINET)  @rigiqbus supported. (EtherNet/IP , PROFINET)

O — YRy N THERATESFTPRE (AT 3Y) @FTP (optional) available for Ethernet.

@iEF v (C-CHK) HRERIZ XL, @Flow check (C-CHK) as standard feature.

O FENZEREMIEICTTANENOZERICEHERTFERES @Flow Optimizer. When test pressure fluctuates,
DinEEZRR the flow at the specified test pressure is displayed.

B B2 Features

1 SN Features Description
e GIEFEDEHAIEE Display 6 measurement screens are available
ax RRIEIECBEERT
SEEEL The pneumatic circuit is cleaned at the end of every test
. & | BEONERCTF—EEOsY—=>Y Protection ? /
T —RE | smi
Test Blow Check | After the test, the fill valve is opened to check if there is flow
Jo— y P e gy . Reliability
=ED | Frus RERTRINEAERS REORNEF VY C-CHK Flow is compared with the value of Flow Master
IREEIER 4 ,
= The measured flow is compared with the value of Flow
- Z= —_— E
C-CHK MEYAY —DELLR F-CHK Master in every test (Option)
FOOHERICREYRY —DEELER )
F-CHK (AFva>) Formula Samples the flows at Target Test Press (P1) to display the
Optimizer optimized flow
#=IE BEDTANEERELEHETHERT
Flow Tow-Point Samples the flows at two pressure points, Target Test Press
. 2RA > b FH2REDEN - RET—F%TRIET Ootimi Obtimi (P1) and Off-Target Test Press (P2), to optimize the
EEEEJ ﬁ[E HIERT pumizer ptimizen measured flow when the test pressure is off target
TEAHIE
RIVFRA BEDTANEMRDOREEE FHTFY TV Multi-Point | Samples the flows at Target Test Press (P1) and other
b4 I‘ﬁIE URIERT .. multiple pressure points within the allowable range to
Optimizer optimize the flow when the test pressure is off target
F AR RAK50007 —% = NEBICIREF
USBAEY —NDRFH A HE Data Acquisition Up to 5000 data are stored. USB can be used for data storing.
T— 2R NV — MhEHEET 57 Data Analysis Counter, Statistics, Waveform display
. o A—H—2/\AEZER. £TcldBEERIC User Span Span value is either manually entered or automatically set.
A== RET DM
Exhaust Interference .
. N , ) Externally controls the Exhaust timing after air flow test.
BT SMLE 72 MEDHRD A I N THE Prevention ey eont Haustiming eferarton
—as NMEZ L ULNTY FDDBWRE L .. . A th di f tabl di ith |
FURIT A IV B — g;fl» FH LNV FDDBNWRTE Digital Filter v;/:;?i%? e readings for more stable readings with less
2ERPEHIE NG (UL2 / UL). FERNG(LL2 / LL) Flow Limits Upper limits; UL2 / UL, Lower limits: LL2 / LL
TEMEHLL NG ~ LL2 NG / UL NG ~ UL2 NG . When the flow is in the range between “DET LL and DET
RHER FEE DB, R 16 DET Extension LL2” or “DET UL an DET UL2”, the DET is repeated.
- SR AR IS (BERFA L=y MIFE) . External Exhaust Valve (Exhaust valve unit is sold separately)
e ™
472 3Ptk AERINAICATE IS (N1 /SR 2=y M BI5E) Optional Feature Bypass circuit ready (Bypass circuit unit is sold separately.)




BE = mModel

ZIXF—oO0—#% AF-R221F4.R.EB.MBE.E) (BuEttk Mfg.Specs.)

£ #% i 5 = Specifications Code Function
. 10ML, 20ML, 50ML, 100ML, 200ML, Laminar Flow . 10ML, 20ML, 50ML, 100ML, 200ML, 500ML,
IE;‘;%E‘”E“.‘I/‘/V — 500ML, 1L, 2L, 5L, 10L, 20L, 30L, Tube Range 1L, 2L, 5L, 10L, 20L, 30L, 50L, 100L
50L, 100L LO1 Micro : 1 to 10 kPa
LO1 #ME:T ~ 10 kPa LO5 Micro low : 10 to 50 kPa
\ L05 | 4#(EE:10 - 50 kPa B :;‘;Sgs:;? L Low : 15 to 80 kPa
| Bl:72% % L {BFE:15 ~ 80 kPa M Medium : 30 to 500 kPa
M HE:30 ~ 500 kPa Vv Vacuum : -10 to -70kPa
' BHFE:-10 ~ -70 kPa BG External Bypass Circuit Unit / External Exhaust Valve Ready
BG SERINA RIS / SMEBHER ARSI BG1 External Bypass Circuit Unit / Built-in Exhaust Valve
BG1 SERNAIRZRIE / NEHER AT B1G Built-in Bypass Circuit Unit / External Exhaust Valve Ready
B1G PIE/ AN F / SRR A RIS C Pneumatic B1G1 Built-in Bypass Circuit Unit / Built-in Exhaust Valve
ZERERE* 2 B1G1 AR\ F /| NEHERFH Circuit *2 FBG Dual Pressure / External Bypass Circuit Unit /
FBG ZERHIFESIS / ARER) ) SRS / SNEREES AR External Exhaust Valve Ready
FBIG | BRI / PR /AR / SHBESSIG FBIG | o extoot vae o ot
C ZRMIFHRIERR C Secondary Pressure Method
uxi SIE{L UX1 Sl units
m KRB UX2 FESIBAL GBS DH) E] Display Unit Ux2 All units (Only for overseas customers)
ux3 ULEBEE UX3 UL Certification
R1 “ERMERBZEHEIRI - R1 EP regulator connector for dual pressure
X HEICALF vy ; X With a driving valve at the CAL port for
BB ER— A E the calibration
FR 2LV IRIE+HKE FR Dual Range Calibration
p L¥a I/—?—HjDLCZ EavfE Speed Controller attached at the outlet of the
(1 O0LIFih 7858 R | A& B INIFAE) P regulator (Mandatory for 100L. Additional
EEFPEP, i RO 2K— NNPTHE I3 option (P60 ol (et
(NPTR—JLINILTE) J1 NPT Connection ports (NPT ball valve included)
w ANV IV HBARRAT Y F R E W Stop Valve Monitoring
K KEELEH— K Atmospheric Pressure Sensor
D XEY— (FTPH) *3 D Memory (For FTP) *3
2R [N5A | EtherNet/IP *4 SEEHFE . N5A | EtherNet/IP *4 To be released soon
vk Fieldbus
7—% |N6A | PROFINET *# SEEFE NG6A | PROFINET *4 To be released soon
VA 125V BRI —7I)L 3 m VA 125 VAC, 3 m
TET—IIV VE 250 V BFES—TIL 2 m Power Cable VE 250 VAC, 2 m
VK 250 V R —7I)L 2 m(RER) VK 250 VAC, 2 m (Only for Chinese customers)

*1 EALVYRSKE'E IHERBLF2L—Y—DRBLEEA,

*2 ARy M KRICIFSMRBERFIERIZED
*3 FTPREEZERIZHEIILR,
*4  UL&KUCEIE IR,

g#h&ftkk Mfg.Specs.

AF-R221(F44t#x) ([€, =, D)

%1 Regulator will not be included if the symbol of the Pressure Range is suffixed with an “E".
%2 Bypass Circuit Unit or External Exhaust Valve is sold separately.

#3 Select “Memory” to use the FTP function.
%4 UL not certified. CE not certified.

ZXF—70O—t>Y—#k Laminar Flow Senser Specs.

[€] mEiziEr . -
[=] N BETDREETANEZRE
F A RNE*S*6 =
| . S 20 °C #E
/s
N 0°C g

*5 FRAKEA -5 kPa B E10 kPa U TOBEISATERELBDET,

*6 BEEBZZHOICOVWTEIEHKILZEZ W,

Flow Calib F.S -
Test Pressure*5%6 -

Select the flow and test pressure.

S Conversion at 20 °C

I] Conversion
Temperature

*5 When the test pressure is in the range from -5 kPa to 10 kPa,

calibration at atmospheric pressure will be performed.
%6 Contact Cosmo if the test pressure exceeds the range.

N Conversion at 0 °C

#EL > Flow Range 7 A ESEMH Test Pressure Range

L > Y588 Code | 7iE&EH Flow Range | IE[E Pressure &F Vacuum
10 ML 0~ 10 mL/min 0~ 700 kPa -1~ -70 kPa
20 ML 0 ~ 20 mL/min 0~ 700 kPa -1~ -70 kPa
50 ML 0 ~ 50 mL/min 0 ~ 700 kPa -1~ -70kPa
100 ML 0~ 100 mL/min 0~ 700 kPa -1~ -70kPa
200 ML 0~ 200 mL/min 0~ 700 kPa -1~ -70kPa
500 ML 0~ 500 mL/min 0~ 700 kPa -1~ -70 kPa
1L 0~ 1L/min 0~ 700 kPa -1~ -70 kPa
2L 0~ 2L/min 0~ 700 kPa -1~ -70kPa
5L 0~ 5L/min 0~ 700 kPa -1~ -70kPa
0L 0~ 10L/min 0~ 700 kPa -1~ -70 kPa
20L 0~ 20 L/min 0~ 700 kPa -1~ -70 kPa
30L 0~ 30 L/min 0~ 500 kPa -1~ -70kPa
50L 0~ 50 L/min 0~ 500 kPa -1~ -50kPa

100 L 0~ 100 L/min 0~ 500 kPa -

@FELY I F—BROFNSHRUIES N,
QEETANERELYYOTANEREANTTIEERVNEY,
QiIEEBAZHDICDONTIESHEAL IV,
O—IRELY VFATEREEBDET,

@Select the range from the lists above.
@Specify the test pressure within each pressure range.
@Consult Cosmo if the test pressure exceeds the range.

@Some flow ranges are calibrated at atmospheric pressure.




BE = Model

I770—-TAY—
Air Flow Tester

AF-R22

hY=
YA70—t#% AF-R221(F3.I.E.@DBE.[E) (BiEtHk Mfg.Specs.)
T #% &8 5 A = Specifications Code Function
ERELYY | — 500ML, 2L, 5L, 20L, 50L, 100L #ﬂ?é”;;,fé%w - 500ML, 2L, 5L, 20L, 50L, 100L
LO1 ME:1 ~ 10 kPa LO1 Micro : 1 to 10 kPa
LO3 WIEE:10 ~ 30 kPa 5 LO3 Micro low : 10 to 30 kPa
=3 ressure
B2 L {&/E:30 - 80 kPa B Range * L Low : 30 to 80 kPa
M #E:30 ~ 500 kPa M Medium : 30 to 500 kPa
Vv &FE:-10 ~ -70 kPa Vv Vacuum : -10 to -70 kPa
BG AEBINA KRR / AEBHER F X IG BG External Bypass Circuit Unit /
I N External Exhaust Valve Ready
BB/ NAJSAXS Ftn
BGT oA ff A / V:]@};Fm# BG1 External Bypass Circuit Unit /
B1G RN\ F / SEBHERF XS Built-in Exhaust Valve
ZERE R+ 2 BIG1 | M 1/52% / WEHSH e Built-in Bypass Circuit Unit /
FBG | “BOENID /A ) CRAIG / AMESAG ] Peumatic Dl sl VAL Ry
— s — Circuit *2 B1G1 Built-in Bypass Circuit Unit /
FB1G BRI / R 1/ K25 / SNEBEER A Built-in Exhaust Valve
C KA FBG Dual Pressure / External Bypass Circuit Unit /
UX1 Sl fy External Exhaust Valve Ready
e e Dual Pressure / Built-in Bypass Circuit Unit /
E ﬁm%{u Ux2 FSIR (BHDH) FB1G External Exhaust Valve Ready
Ux3 ULZREE C Secondary Pressure Method
R1 “ERIMEREZEHEIRI Yt UX1 Sl units
X B#CALF vy o m Display Unit Ux2 All units (Only for overseas customers)
EIESBRIE— MRS = Ux3 UL Certification
L¥alL—y—HOKAEIVHE
P (1 00L A ERIR. (B NI R E) R1 EP regulator connector for dual pressure
- - " cX With a driving valve at the CAL port for
E F7F7av n m%%hu@lﬁ— !\NPT{:H‘i the calibration
(NPTR=JL/INLTE) Speed Controller attached at the outlet of the
w ANV TINVT FRRRER XA Y FAFE P regulator (Mandatory for 100L. Additional
D XEY—(FTPH) *3 E Option price not required.)
FEZM | N5A | EtherNet/IP *4 SEE RS 1 NPT Connection ports (NPT ball valve included)
%i; N6A | PROFINET *4 SEE RS W Stop Valve Monitoring
VA 125V BR7—7)L 3 m D Memory (For FTP) *3
VE 250V &ES—)L 2 m Fieldbus NS5SA| EtherNet/IP *4 To be released soon
VK 250 V BB —7)L 2 m(FREMA) N6A| PROFINET *4 To be released soon
*1 VRESKEE SfEELFaL—FY—DRHBLEEA. VA 125 VAC, 3 m
*2 NANRDIZy hERABIERTEHITD .
*3 FTPEICEERTSHEALA, Power Cable VE 250 VAC, 2 m
*4  ULBLUCER. I, VK 250 VAC, 2 m (Only for Chinese customers)

BIYEERR  Mfg.Specs.
AF-R221(F3t#%) ([€,E. I

*1 Regulator will not be included if the symbol of the Pressure Range is suffixed with an “E”.
*2 Bypass Circuit Unit or External Exhaust Valve is sold separately.

*3 Select “Memory” to use the FTP function.

*4 UL not certified. CE not certified.
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A — |m=E NRT7AO—E Y —{tHk Mass Flow Senser Specs. 2 ¥
o . — 2
| CErT S 20°C 48 iz L > Flow Range 7 A E#E Test Pressure Range
/SZ o, = =
N 0°C#& L > 58E Code | kE&H Flow Range | IEFE Pressure &F Vacuum
*5 FANED -5 kPa L ET0 kPa U TOHAEBASEREEBEDET, 500 ML 0 ~ 500 mL/min 0 ~ 700 kPa -1~ -70 kPa n s
*6 HHEZBZIZHDICOVTEEKIZEI N, g @u
2L 0~ 2L/min 0~ 700 kPa -1~ -70kPa ¢ 2\4{
g9
X =
Flow Calib F.S — Select the flow and test =L bl Byl R ik ({kEr ’
[=]Test Pressure*5%6 _ pressure. 20L 0~20L/min 0~ 700 kPa -1~ -70kPa
SN S P—— 50L 0~50L/min 0~ 700 kPa -1~ -70kPa
D crperature : 100L 0~ 100 L/min 0~ 700 kPa 1~ -30kPa »
N Conversion at 0 °C i - 3 g’
ONELY Y E—BROPNSHRUIEE N, @Select the range from the lists above. g &
#5  When the test pressure is in the range from -5 kPa to 10 kPa, QEETANERELYYDTANEHLENTTIEERET.  @Specify the test pressure within each pressure range. > 38
calibration at atmospheric pressure will be performed. QHEEBZZEDICONTIHTHALLZE N, @Consult Cosmo if the test pressure exceeds the range. v
%6 Contact Cosmo if the test pressure exceeds the range. O—IRELY VFATERELBRDET, @Some flow ranges are calibrated at atmospheric pressure.
= NS X ~ . % o
HHLBEBIN T, S5ICEWLP T New features make the operation easier o &
g W
BFTP #eE (NP ICEBINCRET —9Z21——X vy MNERTHEAEE) ]
FTP Function (Share the quality data via Ethernet) 3
IP7 KLZ 1P Address T — : %
H#7%v XY Subnet Mask N g’_
d1—H—% User Name E
INRT—F Password
FTP7 4 L% FU— FTP Directory




IF770-FR5—
Air Flow Tester

AF-R22

B+ #k Specifications .
2
AIEFE T7— Pressure Media Air 3
S3F—T0— +1.5% of F.S. +1digit ‘ +1.5% of F.S. +1 digit ERS
- (BETANE) L Y (Specified test pressure) 3 m
yEpE +1.5% of F.S. +1digit Accuracy +1.5% of F.S. =1 digit °
Y2TO—ty—| GEETANE) N Mass Flow Sensor | (SPecified test pressure)
+3.0% of F.S. £1digit +3.0% of F.S. £1 digit H
FEETANELN) (Other than the specified test pressure) > E NI
nan
WELO1):1 ~ 10 kPa(LF 2L —5—(IBE) Micro (LO1) : 1 to 10 kPa (without Regulator) Qb
HUYEE (LO3) 110 ~ 30 kPa (XA 7O—0Dd) Micro low (L0O3) : 10 to 30 kPa (Mass Flow only) RE &
= HIEE(LO5) : 10 ~ 50 kPa(53+—D#H) - Micro low (LO5) : 10 to 50 kPa (Laminar Flow only) !
o & el
BET A ~EHEER EEL)15 - 80 kPa B | () 1510 80 kPa
FE (M) :30 ~ 500 kPa Medium (M) : 80 to 500 kPa H
&E(V): -10~ ~ 70 kPa(Z=7#—20LLLF) Vacuum (V) : =10 to -70 kPa (Laminar Flow 20L or less) E g
3
F v U RIVE 32¢h(0 ~ 31) Number of Channels 32 channels (#0 to #31) s i.
= AC100-240V +10% 50/ 60 Hz 60 VAmax . 100 to 240 VAC +10%, 50 / 60 Hz,60 VA max gy
LA (RHBOERT—7)UiE AC 125 V LU TfER) CUEISONIcE (Use the enclosed power cable at 125 VAC or less) S %
B4 I — R EEH 999.9 ¥ (7 ##AEC.1#) Timer Setting Up t0 999.9 s (Resolution: 0.1 s) H
= < JY—vIF7—%{ER Clean air. The source pressure must be N
7T A MER FTERTANELD+DICEWEHNDBE Pressure Source sufficiently higher than the test pressure o § §
R RERIER Compressed Air Quality Class ; ;3 g
JIS B 8392-1(2012)/1S0 8573-1(2010) [1.4.1] JIS B 8392-1 (2012) / ISO 8573-1 (2010) [1.4.1] NE
KEBETRY—%ZR< *Except for high pressure testers szl
3 X T
ERRESEHE 5 ~ 45°C Operating Temperature | 5 to 45 °C
RE 80 BRHUUTF, fefeUsBREzE Humidity 80 % RH or less / no dew condensation
2
2 #15 kg Weight Approx. 15 kg Qi
ZER / /4Oy NER: Re 1/4 Pressure source / Pilot pressure source Rc 1/4 e i
— - ) i 209
ES R (T2 —EHRD100LDOHRC 3/8) Port Size (Laminar Flow Model 100L only: Rc 3/8) g £ \|

J7—78E 200 mL/minB{F Rc 1/4
500 mL/minX{_ERc1/2

WORK Port 200 mL / min or less: Rc 1/4,
500 mL / min or more: Rc 1/2

78> MilR—k

T, IL, ML, D, P EERLEA. F2

U7 IR— b

T.IL, ML, D, P BERLEA. F2

Front panel port

Fixed-length output: T, IL, ML, D, P F2

Rear panel port

Fixed-length output: T, IL, ML, D, P F2

RS-232 = TEENHIEE 7 —RE. HIEE. RS-232 d Flow, Pressure, Comp value, Air temp, Flow limits,
THRE RRE. o Test data Atm press, and others
BREEEEHL | csvara CSV CopytoUSB | csv file
EERXY FT7—Y EtherNet/IP. PROFINET ia=Eoy Fieldbus EtherNet/IP, PROTINET To be released soon
5 SHAREDNY I T VT VAT LEED Parameter Backup, System Backup, Software update,
USBAR— b N IFYIITNDL DT VTT—h USB Port Copy Operation Manual (PDF)
— L/min, mL/min, L/s, mL/s, L/h, m8/h, . L/min, mL/min, L/s, mL/s, L/h, m3/h, mm3/s,
HE (L
MEREAL mm3/s, USP(A——2/¢) Flow Unit USP (User Span)
kPa, MPa, (psi, kg/cm?, bar, mbar, kPa, MPa, (psi, kg/cm2, bar, mbar, mmHg, cmHg, inHg,
FEAFRTEfL mmHg, cmHg, inHg, mmH20) Pressure Unit mmH20) The units in () are not available for S unit

( AIEIESI

restriction models.

IEER R R U R R

KRR FEBCERSNZENHDET,

W ZE Bl

TV IBNER AV —7 t— AR T —,
BRI—M RHRORERES.
RARORIEEAE

Pneumatic Circuit

Standard Accessories

WAHE X

Quick mounting brackets, Interface connectors,
Power cable, Inspection Record of the product,
Calibration Certificate of the standard

*The specifications are subject to change without notice.

External Appearance
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IF770—TAY—YU—X

Air Flow Tester in General

BHEAX Measurement Methods

1XBIEHEI  Primary flow measurement )

EAEH s
e\ Moo R Fere
gauge Shutoff valve ﬂ
o >Ho— ¢
REFR
Pressure
regulator

XUk
Advantagesj

TA K
Disadvantages /

@U—VICERI BRI TTANTE TRESBETT,
QORECLVT—ICTINADISVDOTREMNICETANTEET,

@Test can be cycled as soon as connection is made to a simple fixture.
@ Contaminants from the parts rarely enter inside the flow sensor.

O RENTETDETICAURELDIMNDET,

@ Takes some time before the flow rate stabilizes.

28158l  Secondary flow measurement )

EAE
Pressure LS 7=y
gauge Shutoff valve Part
— —
( mEtyY—
REFR Flow sensor
Pressure A
regulator E/
@7 — /HORIDRESRICT. BB T ANEDF RN 1 BDREETT
AREE RN FT,
@ ERE O AINTIEETY,
Xy~

Advantages /

F 1)
Disadvantagey

@Bccause the flow sensor captures the flow coming out of the part at
the barometric pressure, the applied test pressure does not affect the
calibration of the sensor.

@Flow measurement can be done in a short time.

O RELVT—ICHEENDDBIH. T—IVREICHEES5Z 256D
HOFET,
QU —UHNSDNTIREDEYMNRELV Y —ICADPILADETS,

@Flow characteristic may be affected by the back pressure of the flow
sensor.

@Flow sensors may be subject to contaminants such as oil, water/or
other foreign matter contained in parts.



IF70-FRY—Y)—X
Air Flow Tester Series

BUO0—57ANSEEREMDAE  How to Reduce the Flow Test Time
AEBBEDT— I DEA MECEVNEEIANDET, ZONMEBEEEHET 25 52 BNAUET,

Pressurizing large — volume parts can take long time.
Below are some of the techniques to reduce this pressurization time.

J\JCX[O]EE Bypass circuit )

N ISR S

S _ 4 SRS N AR AN
RERBBEOT—IPHNRELY Y TIEIREEVY Bypass valve

R TRENTWB T, T—I DI 7 — R IR A

PIDET, LV ]
ZFITARDOKLSICNAIRZAFZBHAH IMELRET —

ZOREBIFT—Ile—RIMELET, ST TR — i 5—2
ZONANRRARTT—INDKFRELIEH A BEE 2D gauge Flow sensor Shutoff valve
EREAEESNET, O_D V2 Z)
Since the flow sensor ristricts, the flow going into for \
large— volume parts, it takes time to supply air to the BEHR

part. Pressure regulator

A bypass valve helps by opening in the system as
shown in the figure on the left, during the pressurization
stage to immediately pressurize the part. NP
With this bypass valve, air can be supplied to the part I ISRFAVI Bypass valve V1
at high flow rates to reduce the pressurization time. FALEFV2 Stop valve V2

BET#E Pressurization stage | #H T#& Detection stage

2ERINIE (BFRE) Two-step pressurization(time-controlled) )

REBBBEDOT—VICEBIICINES 25T, WESR 1 Pressureregulator 1 FEASt 1BRE#

METERTET I REORERIFRETANELOBWE HBWEA _High pressure Pressure@ First valve

NERDSNIBRHLEFMELES, gauee Vi

RIC2EBEORICYIDEZREDTANEEMELE T,

1BEOEWENOZEMAZREZFAE T HIETHEIC EhEt

BT I PR T BTN TEET, Pressure RBEZT— opEs g
gauge Flow sensor Part

. ) . Second valve
This method actively pressurizes large — volume parts. /
Initially the first valve is opened during the C)—[ —C)—.+
pressurization stage to apply a pressure to the part \
higher than the specified test pressure for a fszzﬁ _'F::Zﬂz;sg:'atorz
predetermined period of time.
Then the tester switches to the second valve to apply
the specified test pressure to the part. HETFE Pressurization stage | #H T#2 Detection stage
By controlling the amount of time during which high 1EBEAV1 First valve V1
pressure is applied in the first step, this method can 2EBREAV1 Second valve V2
rapidly supply air to the part.

2EINE (FEA)  Two-step pressurization(pressure-controlled) )

LRERLESICRE/BEDOT— 7V ICEBRIICIMET
3R TY,
2BXINE (B3R T3 1 RE O MEZRE TROTNEL

M55 (EN) BREENDET2REAY B2 £, BEA 1 Pressurereglatorl  EH @ TEE# A
Pressure

gauge

~ - BWEA Hi i
= AORE EENFHERO NI OENGAEE e Presure - Preseure First valve

UTcEAITEVCS2RENTINEA REDTANEE V1
MELET,
T— I DRESHNELESHDOTHERTEET, ENE
Pressure
gauge

mEEYY—
Flow sensor 2BEFH

As in the method explained above, this method Second valve

actively pressurizes large—volume parts. - /
—‘ e

In the time-controlled two-step pressurization C v2 \

method, the first-step pressurization process is WER 2 Pressure regulator 2

determined based on time. FTARNEA Test pressure

In this pressure-based two-step pressurization
method however, the tester switches to the second
valve according to the pressure value.

A pressure gauge is mounted on the piping to the part TEBEAVI First valve V1
so that the tester switches to the second valve when 2BB#V1 Second valve V2
the pressure gauge reaches the preset pressure and

applies the specified test pressure to the part.

This method can be used for parts of slightly different sizes.

PETAR Pressurization stage | #H 42 Detection stage
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D F ¥ R2 8 O FUH) 70— A 5 —
Digital Flow Meter
|

AVTAVIRERNS TMAE TRABARICHBUET,

RESRREE CREMEUMMCHEZLDBEREZRRLET,

FEEIXFAEDEDET B IGH A BE T T o xmglyy1L/minil
Handles a wide-range of needs, from in-line
inspections to laboratory exams.

c € Large LCD screen displays flow rates
and other useful information.

. ™ « B Accuracy of £ 1% of rdg can be supported for
Ether\\'et/IP i%%%? 1L/min or higher flow ranges.

£ Main Features

@71V TIVE Yy FiglE @Single touch operation with icons.

@T 1 VEERET KRR @Line pressure and flow can be monitored in charts.
O SERR(BARTE / RE / PEE @Language selectable. (English, Japanese, Chinese)
@ % HIah— )L NEERE @\/arious Hold functions.

OV ELRT—H &M @Provides desired data.
QUSBR—hTEBICT—FINE @FEasy data collection via USB port.

@7 /LANTRR @Full 4-digit display.

@EXF Ry N7 —U33It (EtherNet/IP , PROFINET) @Fieldbus supported. (EtherNet/IP , PROFINET)

@ —HUXRYNTERTEBFTPIEE (A SV ay) @FTP (Optional) available for Ethernet.

Wi B2 Features

o Ee N = Features Description

h>— AAVAZa—h5 FHAIEE - FHAIRE - YRTLA. Color LCD From the Main Menu, sub menus “Measure Screen”,“Settings”,
2y FINFR) WIE - @i SEENERURED I Touch-Screen ”System”, Comp”,“Analysis”, etc. are accessible.
RS-232C 21R— ME#E . IHERDF-2820 ) —X BB E@BE 66 RS-232C 2 ports as standard. Compatible with DF-2820
T2 TAILI—EHI~50 T1ILY—FEHICLD Blisiiiall Bl The filter constant (1 to 50) averages the display values which
7 1 1L 2 —4EE EREHFE URE UTEHAIN AT 8 8 gives stabler measurement.

i = = 2ERPEUS Y NRRTE — Two sets of leak limits:
SRS A
MY S MERE | TG (UL2/UL)  TFIRNG (LL2/LL) Flow Limits Upper limits (UL2/UL), Lower limits (LL2/LL)
srE— BRERERT Flow Displ Converted flow rate
Pi_ER (BHERET [RECHBBRE I NI (E) (@0 DI ElER (Value converted to volume at 1 atm at conversion temperature)
A—H—RI\N> ERDOREMBEICHE User Span Adjusts to desired flow rates.
REAE — (—H—XyhE 16G(HFv3aY) Internal memory | 16 G for Ethernet (Option)
oy — BE-SAVE-RKIEDE LY —SIEEEE SrEer Temperature Sensor, Line Pressure Sensor and Atmospheric

Pressure Sensor provided as standard.

M3 X Model DF-R280(IN.E.MDP.E3.EH)(REEE ©RELVIVENMN . BE))

©Z 5 N B Code Function
BREH 1~8 EREHR Number of Laminar Flow Tubes 1~8 Number of Laminar Flow Tubes
LO1 1~10kPa LO1 1 to 10 kPa
LO5 10 ~ 50 kPa LO5 10 to 50 kPa
Z;ﬁ;’% L 10 ~ 100 kPa (iZ#) Line Pressure Sensor L 10 to 100 kPa (Standard)
M 30 ~ 500 kPa M 30 to 500 kPa
Vv -10 ~ -70 kPa Vv -10to -70 kPa
A FFOTHEA (REIE. S > EfE) A Analog output (Flow, Line pressure)
E]?f?’“/a‘/ D XEY— 16G(FTPAXEY) E]Option D Memory 16 G (For FTP)
EEXA | N5A | EtherNet/IP =t . N5A | EtherNet/IP To be released soon
ESAN Fieldbus
7—% | N6A | PROFINET SEEFETE N6A | PROFINET To be released soon
UX1 SIEA (HAREMNIEE) Uxi Sl units (Mandatory for Japan)
|E EZW07=) Ux2 FESIE AL (BIMRFEDH) I3 unit (Mandatory) Ux2 Al units (Only for overseas)
UXx3 ULRE CKERTTDH) (CEfm+) Ux3 Al units (Only for UL) (in preparation)
VA 125V ERT—7)L 3m VA 125 VAC, 3m
[F=rr—on| VE 250V BRI —7)L 2m & Power cable VE 250 VAG, 2m
VK 250 V BRI —7)L 2 m(FEER) VK 250 VAC, 2m (Only for Chinese customers)

*ZDMDOZAVETEAT BRI BEVGDELE W, *Please contact us for other ranges.



FIYIWTA—R—5—
Digital Flow Meter

DF-R28

Mt % Specifications .

2
mEtY— SIF—T0—tr—(BhRE) Flow sensor Laminar flow tube 2 =4
BIE TR FEF= Pressure media Air i %
mELVY ERESAR. RKI16LY I MK Flow ranges Up to 16 ranges for 8 Laminar Flow Tubes ;;

F v U RIVER 100ch (0 ~ 99) Number of channels 100 (CHO to CH99) —
A — ne L mL/min. L/min.mL/s.L/s.L/h.m3/h, (CFH. CFM) . . mL/min, L/min, mL/s, L/s, L/h, m8/h, (CFH and CFM). H
BRI () DBALIFSIBAHETIEREARR Display flow units Units in () are not available on S| unit models. ﬁ i Ni
s
e kPa.MPa. (PSI.kg/cm2, Bar. mbar.mmHg. kPa, MPa, J%
FEAORTENM cmHg.inHg. mmH20) Display pressure units (PSI, kg/cm2, Bar, mbar, mmHg, cmHg, inHg and mmH20). N % e
() DBRALFSIBA AR TIERERTT Units in () are not available on Sl unit models. S
SAVEBFMHEE | Eht Y —HB#RickZAHHIE Line Pressure Compensation Automatic compensation with pressure sensor
o
RSUEBENHIE KREEVT—EHICLZEBHFIE Atm Pressure Compensation | Automatic compensation with atmospheric pressure sensor BN

oo
T & AC 100 ~ 240 V+10%, 50/60 Hz,100 VA max . . 100 to 240 VAC +10%, 50/60 Hz,100 VA max 2
= BT —7)LIE125 V B%/$250 V AN 53R ower >ource Select 125 V or 250 V. gy
EXRB%® Y F7—% | EtherNet/IP, PROFINET EEFE Fieldbus EtherNet/IP , PROTINET To be released soon g é

I
LAN FTPEE R &L LAN FTP installed >
g = #9 8.2kg Weight Approx. 8.2 kg o

HERE F—YRPHL - EEAH Two-way communication | Data calling and writing & g \%
DF74—Xvy M (BET—%) DF Format (Various data) § g E
RS-232C EERED 2874 —<vh RS-232C Fixed length output S S % &
DF-2800&RUH AR Same format as for DF-2800 !
. 1200, 9600, 9200 1200, 9600, 9200
R=L=h®PS) | 35400, 57600, 115200 SEWEI D (2 38400, 57600, 115200 -y
T8y
NES
N o . . RN
BREL YR EREER%)  Flow Ranges (Laminar flow tubes sold separately) )
2 5| ERERR L > D & RTHIE F1VE Max) RERE -
Laminar Flow f o Max.
Symbol Tube Model Range and Display Digits Line Pressure Accuracy -
2N
10 ML | LF-104N-10C 0.00 ~ 10.00 mL/min =43
q Lel
20 ML | LF-104N-20C 0.00 ~ 20.00 mL/min - KEEDIESE At atmospheric pressure 8% g
50 ML | LF-104N-50C 0.0 ~ 50.0 mL/min 990 kPa +1.0% of F.S. *1digit g1
100 ML | LF-104N-100C 0.0 ~ 100.0 mL/min ° 24"/5:0)*955‘34_ With line pressure -
& L
200 ML | LF-104N-200C 0.0 ~ 200.0 mL/min +1.5% of F.5. Z1digit o
500 ML | LF-104N-500C 0~ 500 mL/min 3 % I
S 3D
~)3 f 5 . o ~)3 = | o2
e g | Eamms |1V ESEERR L omm s |77 B0 BERE 5.0 (May —— 2oy
Laminar Flow 3y L Range and = - Max. ?
Symbol 1range (F.S)and . L. 1range (R.D) U range 5 Accuracy
Tube Model display digits Display Digits and display units CinelRressure [
1L | LF-104N-1L 0.00 ~ 1.000 L/min | 0.000 ~ 0.300 L/min | 0.300 ~ 1.000 L/min W1LYJRD) -ULYY zy
2
2L | LF-104N-2L 0.00 ~ 2.000 L/min | 0.000 ~ 0.600 L/min | 0.600 ~ 2.000 L/min 700 kPa 1range (R.D) U range g \:1;
5L | LF-104N-5L 0.00 ~5.00 L/min | 0.000 ~ 1.500 L/min | 1.50 ~5.00 L/min * KKUEDHE At atmospheric pressure Sy
10L | LF-104N-10L | 0.00~10.00 L/min | 0.00~3.00 L/min | 3.0 ~ 10.00 L/mi T1.0%of F.5. +1digit fa
- P .00 ~ g min .00 ~ 3. min d & g min . 5’{7]}_@%% ¥t (e [Resse 2 8
20L | LF-104N-20L 0.00 ~ 20.00 L/min 0.00 ~ 6.00 L/min | 6.00 ~20.00 L/min 500 kPa +1.5% of F.S. *1digit —
30L | LF-104N-30L 0.0 ~ 30.0 L/min 0.00 ~ 9.00 L/min 9.0 ~ 30.0 L/min WILVIEFS) -LLVY
50L | LF-105BN-50L 0.00 ~ 50.0 L/min 0.00 ~ 15.00 L/min 15.0 ~ 50.0 L/min 350 kPa lrange (F.S) Lrange g @3
- - ~ i ~ i ~ i « KREDIZE At atmospheric pressure % 3{‘
100L | LF-105BN-100L | 0.0 ~100.0 L/m!n 0.0 ~30.0 L/m!n 30.0 ~ 100.0 L/m!n 200 kPa +1.0% of F.5. +1digit g
200L | LF2-200L 0.0 ~200.0 L/min 0.0 ~60.0 L/min | 60.0 ~200.0 L/min 0kPa « SAVEDEA  With line pressure
500L | LF2-500L 0.0 ~500 L/min | 0.0~ 150.0 L/min 150 ~ 500 L/min +£1.5% of F.5. +1digit .
NOTE1: LY YVEHIIASERORESEFERLTWEY, NOTE1: The above ranges are the flow ranges at the atmospheric pressure.
- R s = (— N o fo o NOTE2: For the Laminar Flow Tubes whose model name has “N” in it, Z 3
NOTE2: E@fgﬁfyg;ﬂéfgg%%l%%;}?ﬁ{_ﬁu@Eﬁ“ﬁ‘ttb’\ new temperature sensor connectors are being used from April 2011. § §
. e . RN N f o “° e NOTES: For single-range models of 1 L/min or higher, accuracy of % ]
NOTES: ] L/minbl EQEL>Y (1LYS) BER.0 - TILYI (FS) '0 1o fUll<range" (FS) or *30% to full-range" (RD) can be selected. g
X& 30% ~ 7L Y (R.D) DIBERRNTEET, NOTE4: For Vacuum and High Line Pressure (101 KPa or more) models,
NOTE4: EZ- 550 VE (101 KPa U L) EFBREDLYINEDLDET, the range of Laminar Flow Tube will be different.
NOTE5: LYY M10CHIEE. FEDBHERL>TNREDENIESDEET, NOTES: When the range is 10C, the value of small flow fluctuates due to the
Z0EAIE fﬁ'\?éﬁﬁf{%ﬁi‘f) LelEEn relational equation with the pressure.
A ! ceve Use a smaller number of display digits 2
in that case. f, Fl
BMAEIRX  External Appearance EE
/ 283 | / 3815 | |
‘ ‘ ‘ 358
T =
T i % 4
® im
DIGITAL FLOWD’?-EREE??J 1 Z g
& & :
L Te——W=d ] v 1 [T LF2-200L ¢59.5X334mm

LF2-500L ¢89.5X448.5mm

11



12

F-231BA

NASS FLOW GALGE DF-juime
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Application Examples

BmE = Model Number

DF-231BA(IN.[E1[€E.[3)

A 70 i
Mass Flow Gauge

Sk FRBAEOHMS6R—YETBIEE N,

=2IHE (99%I5% 300ms) #EH U7
S[ERYA7O—tE Y —

DF-231BA equips highly responsive
(99% response 300ms)
Mass flow sensor.

<7,

k Please refer to page 16 about details of display functions.

@®\ith Mass Flow Sensing technology, there is no need to
correct for fluid temperature or pressure.

@®Flow can be measured under different test pressures or
varying test pressures.

@ Highly responsive due to the extremely small sensing element.

@ The multifunctional display meets various measurement needs.

Flow measurement

under various test pressures.

Flow measurement of

various types of workpieces.

XA B.DIZAHAEEETY,

*A, Band D in the

model notation are mandatory.

Flow rate-based product
Pass/Fail judgment.

Data Acquisition and
Recording to a PC, etc.

i 5 Code M & Function INFRELYIYER Flow Range
sHAIL>Y  Range — | MEBLYYRESR See the “ Flow Range " below. O B EEEE T
\ D3 | 3 mGms) 3 m (Standard) Symbol | Flow Range Reading
B! EEEVY—T—JILRS 500 ML | 0 ~ 500 mL/min | 000 ~ 500
DPa Cable fength P> jom — 2L | 0~2U/mi 0.000 ~ 1.999
D10 | 10m 10m bl 00~
- ST F1 | 720JHAFS5V*  analog output F.S. 5V *! oL Bl L S
Symy | et 20L | 0~20L/min | 0.00~19.99
. * >3~ AL LI F2 | 73074+ AFS.10V * analog output F.S. 10 V *1
Option R, 50L 0~ 50L/min 00.0 ~ 50.0
Z I— «
Interface *2 R A5V Tt 200L | 0~200L/min | 00.0~199.9
) VG | AC100V/3m 100 VAC, 3m 500L | 0~500L/min | 000~ 500
ACTY 75—t (1RHE) *3
EEr—T) z/g/gn/gg(r:d)AS;pter VH | AC240V/2m 240 VAC, 2 m
Power Cord VK | AC 240V / 2 m(sREF) 240 VAC, 2 m (Only for Chinese customers)
Qiglo gutjAeC_ ;dt::llather V) | #EREIR DC 24 VHWAE External 24 VDC power source is required.
¥1 A—RMEO-R—LRE. ZFOJHENERRENEE A,
%2 1B#EEF 24 VTI, AN 24 VOIHA . OFFRDORNER 3 mMANT TEALTREW, AN 5 VILERDHE, OFFRORNER 0.1 mANTTEAL TS,
*3 DF-231BAQMKEIRAEETT,
*1 The display may not match with the output after Auto-zero or Hold.
%2 Standard input is 24 V. For 24V, electrical current while OFF has to be 3 mA or lower. For 5V, electrical current while OFF has to be 0.1 mA or lower.
*3 Selectable only for DF-231BA.
BMAE  External Appearance
T riA;.
500 ML~ 50L 200L 500 L
-
= " ﬁ} A 55 72 72
B 48 75 75
y @ C 58 87 87
D 91 98.6 98.6
_ | = = | = = E 69.1 82.1 96.1 g #
F 37 50 59 Unit : mm




YR7O-5—=Y
Mass Flow Gauge

XRA7O0-EvY—
Mass Flow Sensor

DF-231BA MF-13

Wt %

Specifications

R ~, 53 500 mL/min 500 mL/min
mELYY 2, 5, 20, 50, 200, 500 L/min Flow ranges 2, 5, 20, 50, 200, 500 L/min
BIETE I7—* RUIEEHR*2 Pressure media Air ¥1 and specified gases *2
+3% of rdg +1digit +3% of rdg +1digit
~209 ) . 9
YR F.S.~20% 200,500 L/minld+5% of rdg +1digit Accuracy F.S. t0 20% 200,500 L/min +5% of rdg +1digit
20%3K i +19% of F.S.+1digit 20% or less | 1% of F.S.+1digit
g 0 ~50C . 0 to 50°C
8
iR (BUSEREEEEE +10 ~ 35°C) Operating temperature (accuracy is guaranteed only for +10 to 35°C)
-70 kPa ~ 1 MPa -70 kPa to 1 MPa
ERETRE 200,500 L/min (& -35 kPa ~ 1 MPa P 200,500 L/min -35 kPa to 1 MPa
HE 1.5 MPa Withstand pressure 1.5 MPa
ERE # 300 ms / 99% ATV InE Response Approx. 300 ms / step response to 99%
ES3E% 8K 2 kPa Pressure loss Up to 2 kPa
. 50 L/min T :Rc(PT)1/4 . 50 L/min or lower : Re (PT) 1/4
4
=R 200 L/min 3_E:Rc(PT)1/2 e Sl 200 L/min or higher : Rc (PT) 1/2
EiR DC24 V £10%. 0.3 Amax AC7% 79— & Power source 24 VDC +10%, 0.3 A max AC adapter enclosed
NETE W140 x H66 x D172 mm Dimensions 140W x 66H x 172D (mm)
INRIVA Y RFE | W133 x H61 mm Panel-cut dimensions 183W x 61H (mm)

*1 VY —RADIRAMOTHOBAZH <A, ERAICT LY —ZBMOFHFT<IEEN
*2 BEEHREZII KEHREEHARIBARY VAR TONVAR TV HRITY,
BULARRBOREDH THEDREGHLEE Ao

"IMF-130

i

%1 Provide the filter on the upstream side of the sensor to prevent the entry of mist or contaminants
*2 Specified gases include argon, carbon dioxide, natural gas 13A, methane, propane and butane.
The gas coefficient is specified but the accuracy is not guaranteed.

NA7O—t>9—
Mass Flow Sensor

DF-231BAICFERALTWSEREVYA 70—ty —,
BRTHTHELTWETD,

Highly responsive mass flow sensor for the
DF-231BA can be purchased alone.

. e . » = ~ W
Mt # Specifications BREZEL>Y Flow Range
, 500 ML ~ 50 L(PT1/4) Connection 500 ML to 50 L (PT1/4) e HE
EROR 200 L ~ 500 L(PT1/2) port diameter 200 L to 500 L (PT1/2) cS Symbol HBIEEE Flow Range
500 ML 0 ~ 500 mL/min
500 ML ~ 50 L : +3% of rdg 500 ML to 50 L : +3% of rdg .

BE 200 L ~ 500 L : +5% of rdg Accuracy 200 L to 500 L : +5% of rdg 2L 0 ~2L/min
‘ F.SD20%FKEId+1% of F.S. Less than 20 % of F.S.: +1 digit 5L 0~5L/min

[=5N

TR DC 12 -~24V Power source 12 to 24 VDC 0L 0~ 20 Umin

HABE DCO~5V Output voltage | 0to5VDC S0L 0~ 50 L/min

AIE Fids IF7—RUEBEAR Pressure media | Air and specified gases 200L 0~ 200 L/min

B 99% I5& 300 ms Response 300 ms for 99% response 500 L 0~ 500 L/min

BN 11 PATEGE Display function | Full 4 digits

ABT—2IV | E#3ms—TIL Supplied cable 3 m cable as standard

NA7O—t o9 —0DREBEEE

NAY
Air

ALY —CI7—DEE% IR
weight is detected with
the microsensor.

N\

NAR70—-tvy—
Mass Flow Sensor

T

fevilizEa ]
Flow-straightening metal mesh

Nf/a7a—tyY¥—
Micro flow sensor

R IE

Principle

B &

Structure

Principle and Structure of Mass Flow Sensor

XAV Y —ITHAARN A RERERRIC LD T —DEEICBIEL
ESEMOEHTIENTEE S, (BERE) - (BERREDOTIZ—BE) =%
ERXIUEDHERE) CRE - ENICERBABREZKRDZIENTELT,
Signals related to the moving air mass can be picked up with the relative
temperature detector that is built into the microsensor. Thus the standard

volumetric flow rate can be derived from the simple equation “Mass Flow/standard
air density = volumetric flow rate,” regardless of temperature and pressure.

ADOMEICTRNEZZZ 2 ERASEIRES N TWE T YT —ntkA
HEERIICRYA A Y —F Y IREARAENTVE T, BV —DEE
ENFEEICNSVHBBEDVYRATO—EY Y —CHoTNET,

A flow—straightening metal mesh is located at the inlet of the microsensor.
In addition, a microsensor chip is built into the upper section near the
sensor’s outlet. Because the sensor’s heat capacity is extremely low, this
configuration realizes a highly responsive mass flow sensor.
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DF-241BA ¢

LAVINAR FLOW GAUGE DFayms

MANDE 1.0

O=FE SMEDHEE LYY —T

\ W

Sr—oO—4—

Lamlnar Flow Gauge

BRETBIE
BT EERAET.

Highly accurate and
responsive sensor instantly
measures flow rate

Sk RRBHEOIMIE6R—Y BB,
%k Please refer to page 16 about details of display
functions.

@Provides high stability and durability by using the Differential Pressure

BNCREMEEMAEZERIR
@B &ICIHUISAIELYY
mL/minBAOHU/INRE S EHEIT
( Ft/ﬁ—ké:%ﬁibml#ﬁlﬂ%é
@ S HEAERNES THIFLAITE IS

Sensor with high accuracy and high proof pressure.

@A wide choice of flow ranges available to accomodate application needs,
enabling the gauge to measure minute flow rates on a mL/min scale.

@Cquipped with temperature sensor for automatic temperature compensation.
@Multifunctional display designed to meet various measurement needs.

14

Wit £

Specifications

]E;‘Em‘,.“i 10, 20, 50, 100, 200, 500 mL/min Laminar flow tube 10, 20, 50, 100, 200, 500 mL/min
L 1,2,5,10, 20, 30, 50,100, 200, 500 L/min Flow ranges 1,2, 5,10, 20, 30, 50,100, 200, 500 L/min
RIE T I7— ressure Media Air
FIJ""*{ZI: P Med
LEE +2% of F.S.+1digit Accuracy +2% of F.8.+1digit

SERE, o _110°C). 1 & - -
Ei':ﬁﬁ%ﬁ' 20C(F/iR0°C) 1 RERFABRT g?nrl\éig;‘%?lze;pgfsrﬁﬁgre / 20°C (or 0°C), Flow rate isbased on 1 atomospheric pressure

Mm% 5~35C
ﬁﬁﬂEh Ly Jicks Operating temperature 5 to 35°C
BELH— e Test pressure Depends on the selected range
FEEE TIILZT—ILE# 0.6 kPa Temperature sensor Built in the laminar flow tube or connected to the outlet of laminar flow tube
EiEsk BEEED 150% Generated differential pressure | Approx 0.6 kPa at F.S. flow
Eﬁl:l?x EFE LY EREEEER Rel/8 Pressure loss 160% of measured differential pressure

e REEGBIERENELY VSR et o Differential pressure connection port : Rc1/8  Flor sensor
~ H connection port : “Laminar flow tube ranges” on the next page.
ZEEL Y —ME | 1 MPa(PT-110FC-A). 10 kPa(PT-103B-A)
N DC 24V £10% 0.3 Amax DPS proof pressure 1 MPa (PT-110FC-A), 10 kPa (PT-103B-A)

BR ACTH 759 —18 Power source 24 VDC +10%, 0.3 A max AC adapter enclosed

~Ti x x mm imensions 140W x 66H x 172D (mm
NERTE W140 x H66 x D172 D )
INRIVAY FFE | W133 x HBT mm Panel-cut dimensions 183W x 61H (mm)

miE =

DF-241BA(IN.E.MDbE.E)(ME.E.IT)

Model Number

*A.B.C.D.F.G.H.lIZHBEBEBETY,
*A,B,C,D,F,G,H and | in the model notation are mandatory.

8 % Code W Z& Function
BiRE&L>Y Laminar Flow Tube Range — | BREBRIR—EXR%EZS]R See the “ Laminar Flow Tube Selection Table " below.
[l #Ft>%— DPS Sensor C | ®>1~E(PT-110C-A) High Line Press (PT-110C-A)
B | (&5 YE(PT-103B-A) Low Line Press (PT-103B-A)
8 D3 | 3 m@iE%) 3 m (Standard)
EEtY—o—JI RS D5
DPS Cable Length o m & (i
D10 | 10 m 10m
N 8 E3 | 3 m(E#) 3 m (Standard)
D] BEEVY—I—JILRSE E5
Temperature Sensor Cable Sm Il
E10 | 10m 10m
N *1  A—REO-R—ILRER 7070
F1 | 77O4HAFS5V*  analog output F.S. 5V *1 RERSNEF A,
475y | PFASHAEE Analog Output F2 | 770474 FS.10V* analog output F.S. 10 V *1 #2 ﬁfﬁffﬁhfcz*ﬁg??\f%
. VYLD IR —IUE 05 V.
E/ Option F3 | &REAL *2 Match with display *2 1V, 2V EBDET.)
N — 3 *3 s %3 1EEEE 24 V T AN 24 V DiFA,
A5 T7x—R *3 Interface Q | AL BVHEIE Input 5 V OFFEORNET 3 mA LT CER
VG | AC100V/3m 100 VAC, 3 m ;?é“\?ﬁ& P
ACTE 75— (12£) i Nt
F BRI | with A/G Adapter (Standard) VH | AC240V/2m 240 VAC, 2 m B 0.1 mA LU TEAL TS W,
Power Cord VK | AC 240V /2 m(fEH) 240 VAC, 2 m (Only for Chinese customers) *1 The diSD{‘_‘aY r/zay not ma‘CQ V\gih the
;- g v N output after Auto-zero or Hold.
ACTF#5 79— Without A/C Adapter | VJ | AEREEIR DC 24 V HYAE External 24 VDG power source is required. #2 The display and the analog output
EE N ) — v in . i in e will match. (Full scale will be 0.5V,
@ /)_n.; L>3¥ Flow Range Bz (mL/min + L/min) Unit (mL/min * L/min) TV or 2V depending on the range)
IHEESS: Line Press — | #fu(kPa - MPa) Unit (kPa - MPa) *3 Standard input is 24 V. For 24 V,
S 20 °C 20 °C electrical current while OFF has to
N=] A be 3 mA or lower.
I] BERE Conversion Temperature N 0°C 0°C For 5V, electrical current while OFF
has to be 0.1 mA or lower.
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Application Examples

FEr—I0-5-v
Laminar Flow Gauge

DF-241BA

TEDT —FEE

adA| syuawniisu| moj4

MEBICLZPERREHIE MEICLBRIAE SO s 3
Flow rate-based product Flow rate-based -
L Data Acquisition and
Pass / Fail judgment. leakage measurement. .
Recording to a PC, etc.
z {
BERERRK SRR Laminar Flow Tube Model Number and Specifications R :%‘
BRERN RELVY(KKET) | &RKERSIVE EHOE BEEVY—

Laminar Flow Tube Flow Range Maximum Operating | Connection Port Temperature 24
Model Number | (under atmospheric pressure) Line Pressure Diameter Sensor :1‘ 5
LF-104N-10C 0~ 10 mL/min =3
LF-104N-20C 0~ 20 mL/min 8%
LF-104N-50C 0 ~ 50 mL/min NS
LF-104N-100C 0 ~ 100 mL/min 990 kPa floy T
LF-104N-200C 0 ~ 200 mL/min R1/4 ' "
LF-104N-500C 0 ~ 500 mL/min N
LF-104N-1L 0~1L/min HiE TEes
LF-104N-2L 0 ~2L/min 700 kPa Built—in § i 'i
LF-104N-5L 0~5L/min LF2-200L ¢59.5X334mm SEl
LF-104N-10L 0~10 L/min LF2-500L ¢ 89.5X448.5mm A
LF-104N-20L 0~ 20 L/min 500 kPa o
LF-104N-30L 0~ 30 L/min R1/2 o4
LF-105BN-50L 0~ 50 L/min 350 kPa 3 % g‘
LF-105BN-100L 0~ 100 L/min 200 kPa 5 g, \:t
tg;ggt 8 ~ ;gg tjm:: 50 kPa R3/4 Included 1::1T-.<I,z:;§iccessories ) %Et /i.j-_ .

differential pressure
sensor
LN
BEREEIR—E Laminar Flow Tube Selection Table 5;?
o = . @t
"_E/%/ FALEKPD| 6 | 51 |41 |35 | 1 | o |51 |68 101 [151 201 | 236 | 301 |351 | 401 501 | 701 |11 Sy
Rnange HELYY (kpa)| 2 1 1 1 1 ? 0 1 1 1 1 1 1 0 1 0 1 l
Symbol | Flow Range -70 | -60 | -50 | -40 | -34 | 50 | 67 | 100 | 150 | 200 | 235 | 300 | 350 | 400 [ 500 | 700 | 910 | 990
10 ML 10 mL/min 50C| 50C| 20C| 20C| 20C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C ogfﬁ
20 ML 20 mL/min 100C| 50C| 50C| 50C| 50C| 20C| 20C| 20C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C Ei&
50 ML 50 mL/min 200C|200C|100C|100C|100C| 50C| 50C| 50C| 50C| 20C| 20C| 20C| 20C| 20C| 10C| 10C| 10C| 10C ggi
100 ML 100 mL/min 500C|500C|200C|200C|200C|100C|100C|100C| 50C| 50C| 50C| 50C| 50C| 50C| 20C| 20C| 20C| 10C >;§ \‘
200 ML 200 mL/min 1L[{500C|500C|500C|500C|{200C|{200C|{200C|100C|100C|100C|100C| 50C| 50C| 50C| 50C| 50C| 20C
500 ML 500 mL/min 2L 2L} 1L 1L} 1L|500C|500C|500C|500C|200C|200C|200C|200C|200C|100C|100C|100C| 50C
1L 1 L/min 5L/ 5L} 2L| 2L} 2L 1L} 1L] 1L|500C|500C|500C|500C|500C|500C|200C|200C|200C|100C gy
2L 2 L/min 10L| 5L| 5L 5L 5L 2L| 2L 2L| 1L| 1L} 1L| 1L|500C|500C|500C|500C|500C|200C g \:r
5L 5 L/min 20L| 20L| 10L| 10L| 10L| 5L| 5L| 5L| 5L| 2L| 2L| 2L| 2L| 2L| 1L| 1L] - |500C "ggw
10L 10 L/min 50L| 50L| 20L| 20L| 20L| 10L| 10L| 10L| 5L| 5L| 5L| 5L| 5L| 5L| 2L| 2L| - - 58
20L 20 L/min 100L| 50L| 50L| 50L| 30L| 20L| 20L| 20L| 10L| 10L| 10L| 10L| 5L| 5L| 5L| 5L| - -
30L 30 L/min 100L|100L|100L| 50L| 50L| 30L| 20L| 20L| 20L| 20L| 10L| 10L| 10L| 10L| 10L| - - -
50L 50 L/min - - |100L|{100L|{100L| 50L| 50L| 30L| 30L| 20L| 20L| 20L| 20L| 20L| 10L| - - -
100 L 100 L/min - - - - - |100L|100L|{100L| 50L| 50L| 50L| 30L| 30L| 30L| 20L| - - - g ﬁm\”ﬂ
200 L 200 L/min - - - - - |200L| - - [100L|100L| - - - - - - - - ‘:g S"
500 L 500 L/min - - - - - |500L| - - - - - - - - - - - - 3 v
ERORBLYYE LROERSA Y EORNRAMEABRE ICHRDET " - 1BAFEETEE A
To find the suitable Laminar Flow Tube, pick the Flow range on the left column, and the line pressure on the top row. The ranges marked with dashes "—" are not available.
g
N=TVRFZALDEHBRICE WV HBEREST T MEZERT D1F
BREIFZDEEICHAILET.BREEEEY Y —EAVSIETHED =
BURBERBIENTERT, S E
The DF-241BA is a volumetric flowmeter based on the theoretical formula of % ﬁ
Hagen-Poiseuille. The volumetric flow passing through a narrow tube is s
H (EEEY-\ o proportional to the fluid’s differential pressure. It is therefore possible to measure
Differential a highly accurate flow rate using a high precision differential pressure sensor.
R e ) | mmesw- =
Townpe | aPeme | ARG R TS ERAEEMD MU TE &5 EA> TLET. MEOK P
"] i . TLYIDNREDE T HORMICIFRAEDREZRETZ /LYY 30— 3 %
: — B &  SRAYERELTLET, -
- -E — Structure Thelﬂoyv Sensor is conlstructedl by bupdling narrow tubes usirjg a special d
=/—7F% i G —— fabrication method to pick up differential pressure. The measuring range of
o [ s the sensor depends on the number of narrow tubes. The sensor contains

Straightening section Laminar section  Straightening section

a precision thermistor for detecting fluid temperature on its outlet side.

15
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B E5HEEE  Main Features

@ L TIREREHAe
HH, HI, LO, LLO4BEORENTEET,
AR EELEICTIGLET,
ZTNZNOABEADBDET,
@Upper/lower limit setting feature

This feature allows for the setting of four limits -
HH, HI, LO and LL, supporting detailed judgment

criteria.
Each limit corresponds to its own external output
signal.
+7ILART—=IL
FS. — T 17V~
HH XHH#4T HH ON
HI
HH|  ——--7--
x HI ST HI ON
HI "2
x INST IN ON
LOf——-------3-----
xLOsT LO ON
| 15
LO
LL x LL=4T LL ON
-anzr-n
F.S.

OLEDFRIEE AREEE
RRBOPIIETRBTHETERT,

@LED display brightness control feature

The brightness of the display can be adjusted in seven steps.
Use this function according to the operating environment.

@351 / 4 SHTRTYIEKEE
1999151999.9& — i FEIALTR AT ENTEET, M BLE(L PEROTEICEN T,

@3.5/4.5 - digit display switchover feature
The display can be switched from 3.5 digits (1999) to 4.5 digits (1999.9) to extend the resolution by one
decimal place.
This function is useful in observing small changes and detailed trends.

TIZINT 1LY — ke
BRHEHENRLLT YILTLS —TRROEBEMR BT EN TEXT, SREDYD BN TEXT,

@Digital filter feature

With the moving average based digital filter, the user can suppress reading fluctuations.

The filter can be adjusted in three steps.
71T —3%Roff filter off Z1IL7—$HFRP filter medium FAIVI—3RXK filter maximise
TE Flow

E Flow TE Flow

B Time BFM Time BFR Time

RANGE

ZERO AUTO
ADJ ZEROD,
TR . - e

MASS FLOW GAUGE DF-231BA

[ Jedmprgikes o
NEDSDRIEEATEETT,
@Zero point adjustment feature

This function can be controlled externally as well.

REV I TEORBENTEZ VY TY Y2 AT IR,

Zero point adjustments are possible by simply pressing the button once

@ F v % )LIkEE
10F v RILOYIBREICLDSBRELHETT,

@Channel feature
This function provides 10 channels, enabling the user to apply different
settings by simply switching from one channel to another.

O —hEOHEE
REDFAEE YO L BNBZELE
TEFIAEEBBEERDESICER T,

@Auto -zero feature
With this function, the user can define the
current measured value as zero to measure
relative changes. This function is useful in
observing changes in flow rates.

& Flow

BFR Time

rlampt—or——1—off
Ckey}—n—o—n

R {ER—ILK Reading hold

BEfE Time
nlamp| —|cn_!£ nlamp|

@ X TER—)L NHERE

RRMER—ILR E—TIR—JLRIRE LAR—JLRDSBIRTEE T,
RENBEDRELEE A

@Various hold feature

The user can select and use one of the reading hold, peak hold and bottom hold functions.
With these functions, the user never misses any crucial values in readings

E—2ik—ILR Peak hold RhLR—ILR Bottom hold

& Flow & Flow
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Flow Gauge Display Features and Specifications

OSEALNIES
=T —PPLCIRE EDEEHTICEBALNES £EHBLUTVET, 2 %
@cExternal I/0 signal § 3
Various 1/0 signals are available for the connection of the E ﬁ
gauge to PLC etc. 3
@BCDHNIES ’
INFLILBCDHABBETEMBLTNET, N
@BCD output signal 22 j
A parallel BCD output is also available as standard. e % §
T
@RS-232CHH g
RS-232CTYUZIILBIENTEEXI. EEHS(AVVN)ZA 5’ N
BUAED S OHIEA ETREIC RS> TWE T, 2
= NI
@RS -232C output e
Serial communication is available through £ \I_
RS—232C port enabling various commands from PLC etc. En
»
g
fova - o\ )=t A 2y
BAZSAEAORIS— (DATA I/O)EVERBE  External I/O connector (DATA 1/0) pins ofy
=Ry
E>No| A/ E2E Bkl E>No| A/ E2t HEA R
PinNo.| 1/0 |Nomenclature Description PinNo.| 1/O |Nomenclature Description S5 I
1 OUT | BCD1 T L RE RS LO level when identifying T
15 JOuT L LOL~ILE%s% LL signal S
26 | OUT | BCD2 40 | ouT | RDY HIEE—ROEF LO level when the operation
2 OUT | BCD4 LOLARILERD is in the measurement mode ofg
= F— N EIREDEF LO level when the operation RS
27 OUT | BCD8 16 out z LOLANILERRS is in the auto zero state § 2 i
3 OUT | BCD10 41 ouT | /M BEE—ROK LO level when the operation Eg \I
28 | OUT | BCD20 LOLNILERRD is in the setting mode B\
17 OUT | ERR I5—EiRoTchF LO level when an error
4 | OUT | BCD40 LOLNILERS oceurs
29 | OUT | BCD&0 42 |out | com3 13 ~ 17\38“: 410 | Common output terminal for Pins z d
5 OUT | BcDT00 MERAEMBDOBCDEA | BCD output of a measured HARIEV T 18 1o 17 and Pins 38 1o 41 -|§-| s
(A LOICR D) pressure value o 37EVEDRICEEZ | Zero adjustment mode N % I
30 | OUT | BCD200 18 IN | mz2ET available when voltage is K8 s
PORENTES applied with Pin 37 8
6 OUT | BCD400 37U L ORI Auto zero mode
43 IN | AZIN - R available when voltage is
31 | OuT | BCD80O MABFETA—MER | Jopjied with Pin 37 oy
7 | OUT | BCD1000 37¢vromcEEs | Ndcation hold mode = % /\IZ
32 SUT 2232000 19 IN IN MZeETR—IL TS Z\éapll\%?j\ewﬁgegnvg\;age is g ? ]?
8 uT 4000 ; - - - WOy
37V EDREICEE% | Channel selection available from > 2 |
33 | OUT | BCD8000 44 IN cT MZ2EAPAATO | external input, when voltage is @\
Foox)EEERS | applied with Pin 37
9 OUT | BCD10000 —
20 IN 1
5O BHES (FS5R%KR | Polarity signal (LO level when — ~ - LN
34 | OUT | POL DELOLIL) expressed in positive value) 45 IN p) fEDEILEDF+> | Channel selectable by combining 2 o
OVER FRHT19999LL ki LO level when expressed in 21 IN 4 FUDSENDBHBAL | these pins (for selecting & \IT
™ e N oo | h | B v
10 | OUT | OVER BBELOLALERS | 19999 or more N . T RIEE) exiemalinput ehennets) 2 ﬁﬁ
- 46 s 4
EAC —_ =0 Signal for indicating the BCD 2 8
35 | OUT | EOC BCDF—%EHES | 4 update 2 =) Blank)
1~10.26 ~ 35D Common output terminal for
1| out | comi BHEIEV T Pins 1 to 10 and Pins 26 to 35 47 (=) (Blank)
aorn IR—ILMREED B LO level if the display hold 23 (Zx) (Blank) oy
36 OuT | HOLD LOLANILERS mode is entered E! M\m
GND terminal for the output 48 &%) (Blank) E ‘>*"
12 | OUT | COM2 36D IFAGND of Pin 36 24 (=) (Blank) R
18 ~21.43 ~ 46 Power input terminal common to oo
37 IN EXTPSIN HBOERA NG F Pins 18 to 21 and Pins 43 to 46 49 ‘(Zlij FweyeTS (SB\ank) I —
i - — =7 " tput
i~ IN¥IE B LO level when identifying 25 OUT | DC i . J\ H ensor analog ou
13 |OUT |IN LOLAILESS IN signals (A7vav) o (option) .
o — =70y Sensor analog output GND 3 =
oo HH¥IE ke LO level when identifying 50 | OUT | AG Ll ; 2 &
38 | OUT | HH LOLAJLERS HH signal GND(A7v3v) (option) g %
o HIIE B LO level when identifying o
14 |ouTHI LOL~ILEsS Hi signal
— LO¥IE RS LO level when identifying -
39 |ouTfLo LOL~ILEs3 LO signal
: oy
Ly O
WZOftEREEE8%  Other Features 4
g
S RRBLOTIYIWHDOTEZ Y1320 % . . Display and digital output timing can be switched between °
Y7V LA FMIE 250 ms & 50 ms feaE Sampling rate switching | 550 ms and 50 ms .
= es 0.001 ~ 9.999DfEFETRR ) Displays the measured value by applying a multiplying 2
A=Y —RNVHEE (H7=rA%1.000) User’s span factor of 0.001 to 9.999 (factory-set default : 1.000). 2
F v o XIVAE—HERE | RRFroRILOEEMAIE— Channel copying Copies the value of the on-display channel to another channel. § ;@
INBREERDOMEICEE Decimal point The decimal point can be moved to a desired position. g L
= d=te4) -/ REE HAEDEREMUND ecm?a. p(?ln This function can be used in combination with the user’s span &
B ARE repositioning function to realize measurement units other than flow rates. =
RS-232C 1200 / 9600 / 19200 bps 1% RS-232C Select from 1200 / 9600 / 19200 bps

RS-232Ca< Y K

47EBEDE@TEE (DF-231BA)
51ERDMmHEE (DF-241BA)

RS-232C commands

47 instruction commands (DF-231BA)
51 instruction commands (DF-241BA)

17



JUERERE AT L
Flow Calibration System

‘ ERDEEFZA—G -2 E IR D2HDELTHE UL
BEBEREREVATLATT,
CADEREBMRE (TIF ) EEREYT—ZRHAWT
EEERREFHZTVWET,
FleoRES - [UESR - S VAENFREZEHL.
FEGBREREZ I UHEBERERTDARETT,
AEFREVZATLN THREBRESELTERTEXY,
This is hyper accuracy flow calibration system developed
as an alternative of the existing ordinary standard gas meters.
Six pieces of high accuracy laminar flow tube & one differential
pressure sensor allows high precision flow measurement.
Moreover, not only exact conversion flow rate but also various
flow rates can be displayed thanks to installation of thermometer,
barometer, manometer etc.
This system can even be used as precision flow meter.

B{EHR Specifications
sHBIE5E Measuring Range : 2 mL/min ~ 500 L/min

HERBFOHBEEREMAFNREIBEADHOET.
*Actual product specifications may differ from images.

ME VAT LNDILA
Application to Flow System
|

JO—TRY—P 70— —YRBEEREBFAIRATLATERINTVET,
BREZAIVOENE. BREMBREIZATLOHERZEDET,
Flow testers or flow gauges are used in various flow rate measurement systems.
We are more than happy to be your assistance regard to labor saving or
accuracy enhancement of production line.

WX TSR Application Examples

- HRBERRERERE *Gas appliance performance test
< INBURY SHRSRE *Small pump performance test

C AVY YRRy THEERE *Fuel cap performance test
VY YEIAY RN TV— T *Cylinder head valve sheet

C IYIYVAssyY—UTF A *Engine ASSY leak test

1t Others



FM-2C o

Flow Master
| EI ﬂ
SHEEDENEFBIETRIET FM-2C

TREETO MR RIEERERE UTTERLEE L, LAt
Customized to the specified pressure and flow. = .
Use as a standard for testing and comparing flowmeters. .M ZERFAE / E7 Required flow / Pressure
N F 2B* FlowEd *' FA MEAM*2 Test Pressure [@ *2
BE K Model FM-2C(R)([E,M) : 50 mL/min ~ 3 L/min 1~10kPa
5l Example : FM-2C(R2)(50 mL/min, 100 kPa) 100 mL/min ~ 10 L/min 10.1 ~ 21 kPa
N . ) 200 mL/min ~ 15 L/min 21.1~51kPa
75 79%#:E Adapter diameter 0.3 L/min ~ 25 L/min 51.1 ~ 100 kPa
HIGH{A| HIGH-side | LOW{8ll LOW-side | {t#% I Specification [} EE 0.5 L/min ~ 35 L/min 100.1 ~ 150 kPa
R1/4 R2 Pressure 0.5 L/min ~ 45 L/min 150.1 ~ 200 kPa
R1/4 28 R21 0.5 L/min ~ 55 L/min 201 ~ 250 kPa
R1/2 R22 0.5 L/min ~ 65 L/min 251 ~ 300 kPa
R1/4 R3 0.5 L/min ~ 70 L/min 301 ~ 350 kPa
R1/2 @8 R31 0.5 L/min ~ 80 L/min 351 ~ 400 kPa
R1/2 R32 50 mL/min ~ 3 L/min -1~-10kPa
R1/4 R4 aE 100 mL/min ~ 10 L/min -10.1 ~-21kPa
@8 78 R41 Vacuum | 100 mL/min ~ 15 L/min -21.1 ~-50 kPa
R1/2 R42 200 mL/min ~ 5 L/min -50.1 ~ -89 kPa

*1 200 mL/minETlE 1 mL/min#fi,

2 L/min&Tld 0.01 L/min#fi,

ZnLEE 0.1 L/minB I F TTIEETEET,
%1 Up to 200 mL/min (in units of 1 mL/min)

For others: In units of 1 kPa.

kva =4 —_ Up to 2 L/min (in units of 0.01 L/min)
AR FAIZY ~
- %2 200 kPaskiid 0.1 kPaifi,
. ZOflE 1 KPaB I TTIEETEET,
EXterna' Exhaust VaIVe Unlt *2 Forlessthanzgo_kﬁa:\nunitsofO.W kpPa.
\

IFZ70—TRI—"DKPLHDEBEAZHEET,
When testing a tested part with water/oil, GE-01A could prevent
those from entering Air flow tester to protect the sensors.

WA, % Model Number, Specifications
WX Vodel Number | GE01A-02 | GE-01A-04
BHOE Port Size ‘ Rc1/4(PT1/4) ‘ Rc1/2(PT1/2)

BU-103A 2o smon
External Bypass Unit
|

INANRRAZY RDERATRBEDT —VICAE—FINE,.
FHARFEZEETEET,
IF7O-TRI—=ME/ANRIZy hDOZESEEFEIY FOA—ILTEET,
13, 23, 3EEPORIR. T— I DR CARICH U GERATETY,
Bypass unit is the ideal tool to pressurize a large volume tested part in short time.

The valve opeartion of it can be controlled through Air flow tester. ‘
Unit of single, double, triple are available in order to fit various work configuration and volume

KPHENNME LT —IDTARNEIC

A @AY S= A=50 8

WA 8%  Model Number,Specifications Bypass Unit Exhi et palve

INAISRH
ﬂiE EFE ﬁE Bypass valve
Low Pressure Medium Pressure | Vacuum Pressure
10 ~ 100 kPa 50 ~ 500 kPa -5~ -70 kPa
N INRF
13 Single BU-103A-1L BU-103A-1M BU-103A-1V Bypass valve
2& Double | BU-103A-2LK BU-103A-2MK BU-103A-2VK V2 |
3E Triple BU-103A-3LK BU-103A-3MK BU-103A-3VK p}essure

regulator

RC_1 ZB. 1 6 AF-R221F JE—h3J¥hA—LBOX
Remote Control Box for AF-R221  £!  ses

IF770—7TRY—AF-R221TAHDYE—rI>Y~O—/LBOXTY,
BNIc& 2 BN SSTART. STOPREDERIENTEE T,

These remote control boxes are for AF-R221 air flow testers only.
Operations such as START, STOP, etc. can be controlled remotely.
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MEE

Conversion of Flow Rate.

BEETREST0RERE  Converted Volumetric Flow Rate Normalization

SEOREFHETZHE REPEATEEIE D16,
—EDEGICBEUVTREERIDENHDEI EEXR T
20C TR EDREICIRBEUCHETERI ZENZ VT,
FEREF TIEREFHFICZOROIT—RECENZE
BUBESETRZCETREREZRDDIIENTEELEI, IR
EEBOFBERESIT7—BEZESHMNICEDATRELT
LTRERETRRIDLSICH>TVET,

BEREIETEOMESE TROBIENTEKT,

As gas is compressive and its volume changes depending on pressure and
temperature, must be expressed in a certain set of pressure and temperature
conditions. The definition of the standard condition normally adopted is : fluid
temperature of 20 °C and barometric pressure of 1 atm.

Cosmo's flow meters are designed to show all the measured values in converted
volumetric flow rates by automatically measure the air temperature.

The equivalent flow rate can be determined by performing the
following compensation calculation:

Q Q 293 B+ P 293 B+ P
(20) = (200 =
273+ T 101.3 Qe a 273 + T ) 101.3
Qeo @ 20CISEHRERE L/min(20°C) Qo : Converted flow rate at 20°C, 1 atm (L/min)
Q o EAGFERE (L/min) Q : Actually measured volumetric flow rate (L/minv)
T HIEROI7—RE(C) T  : Air temperature during measurement (°C)
B HAEROKRSE (kPa) B : Atmospheric pressure during measurement (kPa)
P HERORELYY—DF1 Y E(kPa) P : Flow sensor’s line pressure during measurement (kPa)

HhSiintdEstE  Calculation of Flow Rates of Fluids Flowing Out of Orifices

NOFROEBEPROERIDI > TVWDESBRIBEEZIICPEL
SEAENFEEOHREREZTHETRDDIIENTEXT,
AVTARADREFAEREZFALET,

@FENEEUTDHE

P/Poh’1.89& DN WS EREBIFF R T, PoAA KT D
55 P90 kPall FOENZETRUTICRDET,

Q=0226xSx 4/ Pox (P-Po)

OENEFRDBE
P/Poh‘1.89& D AZEVNEEREBIFE R PO KRDEE.
PA90 kPall EDEAEERICTRDET,

Q=0113xS xP

In cases where the area or the diameter of an orifice is known, an approximate
flow rate can be determined by multiplying the area by applied pressure P. To
calculate the flow rate, the flow rate calculation formula for orifices is used.

@®When the flow rate is below sonic velocity

The flow rate is less than a sonic velocity if P/Po is less than 1.89. If Po is at
barometric pressure, the flow is below the sonic velocity when P is smaller than 90 kPa.

Q=0226xSx 4/ Pox (P-Po)

@®When the flow rate is equal to sonic velocity

The flow rate is equal to a sonic velocity if P/Po is greater than 1.89. If Po is at barometric
pressure, the flow rate is reaches the sonic velocity when P is larger than 90 kPa.

Q =0113 x S x P

/ RSEPo
EAP T #EQ
Q : RE(L/min) NOMIERES

S D NOMFERE (mm?2)
Po : 2RAIE@HITRATE) (kPa abs)
P 1T RAIE (BITRTANE) (kPa abs)

Barometric pressure Po

7

Pressure P ([ —> Flow rate Q

Q : Flow rate (L/min) Cross-sectional area of opening S

S :Cross-sectional area of opening (mm?)
Po : Secondary-side pressure (Barometric pressure in this example) (kPa absolute pressure)
P : Primary-side pressure (test pressure in this example) (kPa absolute pressure)

W\ HOSTENEAHUIRESTE  Calculation of Marginal Flow Rates of Fluids Flowing Out of Small Openings

INESBRARDOBE . RNIIEDEEZZ TE T, NORIHER
TERLBD  ZFDLSIBIBRIZ/N—TVRFIAADKEE>T
BMEREEZRDZIENTEET,

fel2U . ZORIEROAEIBESNE WS KHDIHETERKRIC
WRDERENH B EEARMUBRITNIERDFEE Ao

S[UEDIHE (EMBIEDHS)
. e
=naX£(P1—P2)X106
8Ln Po
@ RIEDIZE (EMEMENZRLY)
Q=272 (p-p) x10°
8Ln 1 2

When the opening is small, the flow of a fluid is affected by the fluid’s viscosity and the
length of the opening (the wall thickness) is not negligible. In this case,
Hagen-Poiseuille’s formula can be used to determine an approximate flow rate. It should
be noted however that the results of calculating this formula may contain significant
errors since the formula requires that the inner walls of the opening be smooth.

@®When the fluid is a gas (compressible)

T a* P
%

8Ln Po

(P1-P2) x 10°

@When the fluid is a liquid (incompressible)

T at
Q= (P1-P2) x 10°
8L N

Q : #uhiEEImL/s]
Po : KKE1.013x10°[Pa abs]
P, : HEADOEAI[Pa abs]

P : -%HIEH:IEU[EII[Pa ?bs] il b
P : FjEA[Pa abs :

2a : ROBEm] ! E— <o
L : RoKZ[m] {pooconoooman >

n  REOHERKIPa-s] L

Q : Minute flow rate [ mL/s ]
Po : Barometric pressure 1.013x105 [ Pa abs ]
P1 :Inlet pressure of narrow tube [ Pa abs]

P2 : Outlet pressure of narrow tube [ Pa abs ] 23 Py
P : Average pressure [ Pa abs | Py <5
2a : Opening’s diameter [m ] - 1

L :Opening’s length [m] D S >
7 Viscosity coefficient of the fluid [Pa-s] L




HEIEXE Measurement Standard

WISO/IEC 17025 BEEELE ISO/IEC 17025 Accreditation

HRREIXEEHERF EEMRANIG1 7025RBEEHEE T #3201 3F7RICABKMEIEABRNEGEREHBE (JAB)LODEBERTHD
ISO/IEC 17025:2005 (RIEMBE KR O HERFTICB T 2 —REE) OREZ T OEETRIFH LT,

Cosmo Instruments Co., Ltd. Cosmo Group Calibration Laboratory is a 17025 accredited laboratory (MRA).
We were accredited in July 2013 by Japan Accreditation Board (JAB) due to conformity with ISO/IEC 17025:2005 for the following ranges.

@ISO/IEC 17025 EICLB AU b
1. BWREOEMA : ILAC-MRAY—7 R\ JABRIE Y VRIS EISO/IEC 17025 EFERENRHTEET,
2. ERERIREREY | BB EARID RO (MRA) ICED TN DB SIRIA IS N TVET,
3. VVANYTTRAT 1Y DRE : EDORIEAAE THoTH, CORED VIRIARWTWNISERN TEBD T RO/ O DRIEIFFTEE RN E T,
4. FL—YEUTFERE (FRE) © BR-ERGEEEAOFAOIN —FEU T FRETN TV A BRIETEERDET,
5. 3B TEM | AREEHK(SO/IATF 16949) Z/x U, ULIRIE. JISRIRICEDZRETIS.1SO 13485 BORE R (EFREBOQMSHRIE)
BEICHAY BRIETT,

@ Advantages of ISO/IEC 17025 Calibration
1. Proof of High Quality : ISO/IEC 17025 calibration certificate with ILAC-MRA mark and JAB accreditation symbol can be arranged.
2. Worldwide Credibility : Technical competence, based on Mutual Recognition Arrangement (MRA), is proved.
3. One-stop Testing : This symbol ensures reliability of calibration certificates, including those issued outside your country, and don’t need to calibrate it for confirmation.
4. Traceability Certificates (system chart) : Traceability to national and international measuring standards is assured, so don’t need to verify it.
5. Applicability to Many Fields : This calibration is applicable not only to the automotive industry, but also to UL- and JIS-accredited plants and
companies accredited under ISO 13485 (QMS standard for medical equipment).

& \‘\\'_,y/ “ g%@ﬁ;;ﬁ%ﬁm lﬁ:gﬁﬁ ISO9001 II%%EE*U ISQ1 4QO]
S A T RESN (MM BRESURERRUAB) Quality control 1SO9001 Environmental friendliness

;‘BEEM ﬂ RERE: NP E(EH RERE) 1SO14001

\ Bl Certificate No.RCLO0350 o
ISO 14001 B3k

2 T ——<W Accreditation:JAB 1SO 9001 B3k
: "quln‘l“\\\ Calibration  scope of Accreditation: JQA-QM3681 JQA-EM5044
RCLO0350  Mechanical (Pressure and Flow Calibration) 1S09001 certification 15014001 certification
JQA-QM3681 JQA-EM5044

ESRERERE Pressure | REARESEHRE Flow
1 Pa ~50 MPa ‘ 0.05 mL/min ~ 500 L/min

KEFERDHRTT.
*The EMS applies to the
domestic location only.

HXAFERROKELIHRTT,
*The QMS applies to the domestic
locations and U.S.A. only.

WiEEREREN —PE T —

Control of Calibration Instruments and Traceability

Products W
Laminar Flow Tubes
RRA7O0—trH—
I770—TRAZ—
FTIRITA—A—R—

Mass Flow Sensors
Air Flow Testers

T
|
1
I
|
I
|
I
|
| Digital Flow Meters
|

I

|

I

EITTHRZERARIEA AIST National Institute of
EERHA SRR Advanced Industrial Science and Technology

JO—IRE— Flow Masters TMEEEE

L ZDh etc. ) Flow Calibration Laboratory
T e ISO/IEC 17025 SREEE#E ISO/IEC 17025 Accreditation

r KAZ%ER | Working Standards w
I

BRURERIER I Flow Calibration Standards
| I )
FIORITA—A—Z— | Digital Flow Meters ExiR National Standards

|
I

| EARREKEEE

Flow Calibration Systems )

r BERIZAER | Reference Standards w <= EPRIZRE International Standards
|
FE/ RIVH K MRIRIER : Sonic Venturi Nozzle SKEETELE NIST National Institute of
L BRAKARERER Laminar Elements ) AHRGERR Standards and Technology

BH—ERX-XFFVR{EH Service and Maintenance System

1

! I=E 370 H—EREyy— I 5

' Offices Service departments Factory

: ® it Tohoku [ Z #t Headquarters (e

B o= Tokyo Information 7 Do t

—)' . N JEB8®  Kitakanto evelopmen
, &EE Nagoya T4—RI\yo e
"
1
1
1
\

ZHR
Inquiry

e mBEREAN
New product

*x R Osaka /VE-yaj'-yj’ £HE Nagoya Feedback Design

N e e e e e e, -—-——--

peiny
Response e development
&K &  Hiroshima Backup KX BR Osaka SEEE
BEK oM Kyushu fu M Kyushu Quality control
Customer

e e JAREETES COSMO INSTRUMENTS = = == = == = = = = - -

LEOEBEMEEEEZNDAHS. BERINSFESNISHAPY —EA AV TFYRICH U BENDTLF I TIVICHIG TEDEHZEZTL
T FK . ZOHRTIHESNBEREZY —EXBAT—HEERL. THEANT—R\w I3 E T ROBUBRABNEDNLTVET,

In collaboration with sales offices nationwide, Cosmo is ready to promptly and flexibly respond to inquiries and service and maintenance
requests received from customers. Information obtained from customer feedback and interactions is managed by Cosmo’s service department
and communicated back to the factories for consideration and incorporation into future product and service development.
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I ESINE=E 355 Head office & Domestic offices
Ait-T35

T192-0032 HRRENAEFHAIIETI2974-23  TEL(042)642-1357 FAX(042)646-2439

Head Office
2974-23, Ishikawa, Hachioji, Tokyo 192-0032 Japan Phone:+81(0)42-642-1357 Fax:+81(0)42-646-2439

Wik ® ¥ A T982:0015 EHMRMIATABKEATE-5TTFNY/=—EILIF  TEL(022)246-8701 FAX(022)246-8966
R R B ¥ T1920032 HRENEFHA/IET2974-23 TEL(042)639-7874  FAX(042)642-3163 E e
BOH OB ¥ P T433-8119 MEMRENRTHRRARBLIL-46-2Y31BEIF TEL(053)430-5073 FAX(053)438-5716
HEEE ¥R T4650024 BHREHETRRERAM2-1759=— RV MEIF  TEL(052)772-8787 FAX(052)774-0595
KPR B ¥ M T532-0004 ABRAFAMREIIXFESR-7-38HARFEHLILSF  TEL(06)6395-2671  FAX(06)6395-2634 L&
LB B ¥ M T7320052 LBREAKBHREKNER-7-355LEULL5F TEL(082)264-5259  FAX(082)264-5358
hoM B ¥ T812-0011 BRMESKIGSIRAIS-7-34521§% /U TNELBF  TEL(092)477-2627 FAX(092)483-6688 it TiS SRS
FRERtEYY—  T192-0154 FHRHA\EFH TEAH455-1 TEL(042)650-0757  FAX(042)650-0758 2
TINE PR 8
N =h . 1] BEEEEM
I BAEZEHE  Cosmo's worldwide network °
(' China ) COSMO INSTRUMENTS (Jiaxing) CO., LTD.  BHIEIT88(32¢) BRAT
L3 Room 401, No. 1355 Yunhe Road, Gaozhao Street, Xiuzhou District, Jiaxing City, Zhejiang Province China China US.A.

Phone: +86-(0)573-82800886  Fax: +86-(0)573-82800882
COSMO SHANGHAI OFFICE COSMO_LiEHE#T
Phone: +86-(0)21-52280971
COSMO TIANJIN OFFICE COSMOKZHH
Phone: +86-(0022-2628-6748  Fax: +86-(0)22-2628-8468
COSMO GUANGZHOU OFFICE  COSMOIEME 577
Phone: +86-(0)20-6120-5933  Fax: +86-(0)20-6120-5932
COSMO CHONGQING OFFICE ~ COSMOZEEHE#T
Phone: +86-(0)23-6172-5071  Fax: +86-(0)23-6172-5073
COSMO CHANGCHUN OFFICE  COSMOR&ES#5T
Phone: +86-(0)431-8876-2711  Fax: +86-(0)431-8587-3017
COSMO WUHAN OFFICE COSMOBESEHEFT
Phone: +86-(0)27-8488-5768  Fax: +86-(0)27-8488-9768
( Korea ) COSMO KOREA CO., LTD INCHEON OFFICE

@ A-201HO, 283, Bupyeong—Daero, Bupyeong—Gu, Incheon, Korea
Phone: +82-(0)32-623-6961 Fax: +82-(0)32-623-6963
COSMO KOREA CO., LTD CHANGWON OFFICE
Phone: +82-(0)55-264-1358 Fax: +82-(0)55-275-1359

Germany

Taiwan
Vietnam

Thailand

N Brazil

Mexico

Malaysia

( Taiwan ) TAIWAN COSMO INSTRUMENTS CO., LTD.
a & Rm. 3, 10F,, No.376, Sec. 1, Dunhua S. Rd., Da'An Dist., Taipei 106 Taiwan il f
Phone: +886-(0)2-2707-3131  Fax: +886-(0)2-2701-9541 Indonesia
TAIWAN COSMO INSTRUMENTS CO., LTD. TAICHUNG OFFICE
Phone: +886-(0)4-2270-2286 Fax: +886—(0)4-2270-2267 Australia

( Malaysia ) COSMOWAVE SDN. BHD.
YL—27  No.36 & 38 Jalan Sanggul 1, Bandar Puteri Klang, 41200 Klang, Selangor, Darul Ehsan West Malaysia
Phone: +60-(0)3-51626677 Fax: +60-(0)3-51627766

( Thailand ) COSMOWAVE TECHNOLOGY CO., LTD.
v 1 399 Kanchanapisek Rd., Thapchang, Saphansung, Bangkok 10250, Thailand
Phone: +66—(0)2-7361667-8 Fax: +66-(0)2-7361669

('Indonesia ) PT. COSMOWAVE
AVRRYT . Samsung Raya, Bizpark Blok A/25, Kawasan Industri Jababeka Innovation Center (Pintu 6), Kel. Mekarmukti, Kec. Cikarang Utara, Kab. Bekasi, Prop. Jawa Barat 17530, Indonesia.
Phone: +62-(0)21-89328750

( Vietnam ) COSMOWAVE VIETNAM CO., LTD.
N b F L K2-60, Tan Tay Do New Urban, Tan Lap Commune, Dan Phuong District, Hanoi, Vietnum
Phone: +84-(0)24-37876085 Fax: +84-(0)24-37876084

( India ) COSMO INSTRUMENTS INDIA PVT, LTD. HEAD OFFICE
14 ¥ F  Plot No. 262, Sector 8, IMT Manesar, Gurugram - 122 052 Haryana India

Phone: +91-(0)124-421-0946
COSMO INSTRUMENTS INDIA PVT, LTD. SOUTH ZONE REGIONAL OFFICE
Phone: +91-(0)966-338-4423
COSMO INSTRUMENTS INDIA PVT, LTD. PUNE-CHAKAN OFFICE
Phone: +91-(0)206-933-2345
COSMO INSTRUMENTS INDIA PVT, LTD. CHENNAI OFFICE
Phone: +91-(0)999-436-4454
COSMO INSTRUMENTS INDIA PVT. LTD. GUJARAT OFFICE
Phone: +91-(0)972-583-9040

( Germany ) Cosmo EU Solutions Technology GmbH
[ Bahnhofstr. 33, 42651 Solingen, Germany
Phone: +49-(0)212-38367171 Fax: +49-(0)212-38353374

( US.A. ) COSMO SOLUTIONS TECHNOLOGY, INC.
* E 23855 Research Drive, Suite A Farmington Hills, Michigan 48335 USA
Phone: +1-248-488-2580 Fax: +1-248-488-2594

( Mexico ) COSMO DE MEXICO SILAO OFFICE
X F ¥ 3 Carretera 45 Leon-Silao Km 156.4, Local 19, Colonia Nuevo Mexico C.P. 36270 Silao, GTO, Mexico
Phone: +562-472-117-2157
COSMO DE MEXICO MONTERREY OFFICE
Phone: +562-811-104-2479

( Brazil ) TEXEQUIPAMENTOS ELETRONICOS IND. COM. LTDA.
TSI Street Gutemberg Jose Cobucci 293 Pacaembu ltupeva Sao Paulo 13295-000 Brazil ® svs
Phone: +556-(0)11-4591-2825 i&\ Jﬂ(g;ﬁ(
) HR%E
( Australia ) INDUSTRIAL RESEARCH TECHNOLOGY PTY. LTD. VEGETABLE 4 4 A
A—ZR5Y7  10/5 Kolora Road, Heidelberg West, Victoria 3081, Australia (Delivery Only) ©IL INK F$C FSC® C089421
Phone: +61-(0)412-176-674 wwwsc.org
&% = I BB COSMO INSTRUMENTS CO.,LTD. http://www.cosmo-k.co.jp/

June /2025 FLOW-985A1-0 2506-010-BF



