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Cosmo Air Flow Testers and Air Flow Meters —

Perfect for full automation application and labor cost reduction.

AF-R221

BRELIAT7O—FREEHL

I770—TRY—

Air Flow Tester PESTLEIRNTES
\ BFBOSMETT 70— 7RE—TT,
T7—/NLT EHIEE B2 N D F.S.10mL/min~100L/min®&L >,

A—=NAVITVIATRETAI—TY,

Flow sensor can be selected from

All-in-one flow testers packaged with Laminar Flow or Mass Flow.
air operated values and timer controls. Ranges are available from 10mL/min to
100L/min F.S.

DF-R280

I770—X—45— WEMEL TR
Air FlOW Meter BREXNSREEREHN T,

16L > V& THISFT B,
F.S.10mL/min~500L/min®&L >,

Laminar flow tube based high precision
flowmeter with enhanced compensation features.

BEREORETAZITHEVWET,

For high precision flow

measurements. Up to 16 ranges can be configured.
Ranges are available from 10 mL/min to 500 L/min F.S.
o DF-231BA
JA—7— BV ECLRENFER
Flow Gauges I270— 5,

F.5.500mL/min~500L/min®&L >,
XXV IV RNIA T DL BER e &

r el b S Mass flow sensor based flow gauge with
%;Ji\l/btlﬁ\f;r; (D;/E: k= no need for compensation. Can be used under high line pressures.
B2 7 AADEHARICEE TS, Ranges are available from 500 mL/min to 500 L/min F.S.

Xl 2BEOEYY—514T7h5
FERRHICEUISGERNTEEYD,

Cosmo's Flow Gauges are combination of D F -2 41 BA

the panel-mount multi-functional Display

Unit and a separate flow sensors, and best IkEhRETHETRIRTEL

suitable for integration into measuring EBiREAT.

machines and systems. F.S. 1OmL/mln'v500L/m|nU)§|///O

Depending on the conditions of usage and

applications, the customer can select the Laminar flow tube based flow gauge even capable of measuring
most appropriate sensor model. pulsatile flows.

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



B & Applications

BENIVT S/ XIVDFRERE
BEEMRmOAENE
BEIEIVIVT v —RERE
H AR ER R E A E

Flow Test of various valves and nozzles
Flow Test of automotive components
Leak Test of engine assemblies

Flow Test of gas appliances

Laminar Flow Tubes

EERLYYERBEFS.10mL/min~500L/minD&L>

Ry 7 EREREREDH S ME AN A B,
BEEYT—ZRELTVET,

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.

P ST EE 2 FER Notes
SERLVITESKES \
ERBEERICREEEYY—IEHINTWEEA,
Widest variety of TAVENEDBERBEBLYINEDDET,
Differential Pressure Sensor must be used for measurement.
Line pressure will alter the sensitivity of flow measurement.

flow range of all

YA70—t>H5— Mass Flow Sensors

BERZTAVEPENTEZIAVETOREF A AL,
BEPIEDOHERRETT,

Can measure flow rates at different or varying test pressures.

No need for temperature and atmospheric pressure compensations.

FER  Notes

il IEA 2O HGE CH T ANERNETOTH Y~ TP — ESERREE N,
) IREN DB 3 Al TB T,
CO m pe nsatl on- free Because the sensors are sensitive to dirt and dust, use clean air.
Not suitable for pulsatile flow measurement.

70— AR5 — Flow Master

TO—NRY—%=ERATBIETERBHEBRFOER Y. FHABEOBIRMEDHER
BRERERRDARICEDET,

Use Flow Master to check judgment operations of the flow tester and the
repeatability of measured values.

FER  Notes

Q70— RI—TRETZEA

o When connecting to Flow Tester
Sn—szy— [BESE TO—N 25 —%CALBIDKR— M LE T SR OE .
Flow Tester — TR —RELARICEDERDET,
Nl = N ¥%200mL/minkl F:Rc1/4 500mL/minkl{ k:Rc1/2
Hﬁdﬁ(jﬁ ﬁ%!ﬁ%’gq_l ‘7 7 O Work 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

Daily Inspection
S . O EENIXTRETZHE
FIOW SenSI‘L‘IVIty CheCk When connecting to piping

ERO&S ICERLET, 7O0—VRY—DOFRIICHALRZ
RIINIEFERFHE AR REE XD £ T,

Attach a shutoff valve in front of the Flow Master. It will always
be possible to test with the Flow Master kept connected.
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|AF-R221

I
Air Flow Tester

Z70—TARY—

L7 — I K %58 S R A A S A R A S e
70 =5 T S

73 F —7a—F 2—7 (i) E713
RATA—R VY- T NP ZERNTEXT
Optimum for testing discharge flow and airtightness.

Flow sensor is selectable from Laminar Flow and
Mass Flow.

% &  Main Features

@7 AVKRRTIVY Y F CREEIERME,

O ANEN REZRFETEZY —FTo

O REBUEB XA,
(BARRE/H=RE/FPEE/ARAVEE

O@AF-R221 AREAR T, 5HRIT — 5 DT A AT 8L,

QOUSBR—rFIET. BSRBT —YNEEZER,

@ —HURYNTHERTESFTPHEEERES, (A Tvay)

@Etasy-to-navigate configuration with icon.
@Test pressure and flow can be monitored in charts.

@Language selectable
(Japanese, Engllish, Chinese and Spanish).

@Test result analysis is available.
@CEasy data collection via USB port.
@FTP (optional) available for Ethernet.

@ e 7 v VHEE (C-CHK)R#1L,
@ EHEFREMIEICT TANENDEE U BRI,
RETANENRDOREZRT

@Flow check (C-CHK) as standard feature.

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

LB
M BE Features
¥ B A = Features Description
— sHlEEZ 6T EAE. Display 6 measurement screens are available
=R RRICISU BB FRERET,
N . BEOEE T —EBEOS Y —=y s gfg:;:rhon The pneumatic circuit is cleaned at the end of every test
Y —RE | sz,
Test Blow Check | After the test, the fill valve is opened to check if there is flow
70— BERT® MEAZRVTREITNTVNSE Reliability : :
EED | Frvy EFrvoUET, C-CHK Flow is compared with the value of Flow Master
REERR ] ‘
- = _ o The measured flow is compared with the value of Flow
Ll MEIYAS —OEELBRLET, F-CHK Master in every test (Option)
BOOHERICREYRY —DEELBRUET, -
F-CHK (F7>3>) Formula Samples the flows at Target Test Press (P1) to display the
Optimizer optimized flow
#z(iE BEDTANEERELSEHECHERTSEET,
Flow Tow-Point Samples the flows at two pressure points, Target Test Press
. 2RA 7 b FH2REODEN - RET —F%=TRSE Obtimi Obtimi (P1) and Off-Target Test Press (P2), to optimize the
ENZE) #IE BERTEZITVWET, RumizEiy i pumizey measured flow when the test pressure is off target
eyl
TEAHIE
RIVFRA BIEDTANEREDREEEFHY>TY 2 Multi-Point | Samples the flows at Target Test Press (P1) and other
4 I‘ﬁIE URERTSEET, .. multiple pressure points within the allowable range to
Optimizer optimize the flow when the test pressure is off target
F_ e RA50007 —5 Z=NEMITRFLET,
USBAEY —NDHRFHARETT, Data Acquisition Up to 5000 data are stored. USB can be used for data storing.
T — 2R "oV — REH BT 57, Data Analysis Counter, Statistics, Waveform display
—— % I1—H -2V EZER. £cZBBHIC User Span Span value is either manually entered or automatically set.
< AN RETBMEETT,
s _ , — . , Exhaust Interference Externally controls the Exhaust timing after air flow test.
BERUTFSRELE FANEDHER DY A ST ENRTHELET, Prevention
—— KREZFELNSYFODBVWRE LR o o A th d f tabl d th ||
FSRILT 4 VR — ﬁ;ﬁ,gm Z DIRWRTE Digital Filter V;/re‘;?i%eﬁ e readings for more stable readings with less
2ERPEHIE EBBENG (UL2/UL), FERNG( LL2/LL). Flow Limits Upper limits; UL2/UL, Lower limits: LL2/LL
TREMENLL NG~LL2 NG / UL NG~UL2 NG . When the flow is in the range between “DET LL and DET
RHIER TE DR, FREETSHEETT. DET Extension LL2" or “DET UL an DET UL2”, the DET is repeated.
- AKX (HERFL=Y MBIFE). . External Exhaust Valve (Exhaust valve unit is sold separately)
o ™
F 72 3 Fee NEBI A VRIS (UNAI8Z 1= MRIIFE) o Optional Feature Bypass circuit ready (Bypass circuit unit is sold separately.)




W #

Specifications

HBIE TR T7— Pressure Media Air
Z=F—7/0= +1.5% of F.S. £1digit e E @ +1.5% of F.S. +1 digit
o — (BEETANE) MinArFiow SeNSor | s ecified test pressure)
YR +1.5% of F.S. £1digit Accuracy +1.5% of F.S. +1 digit
<Z2TO—tyt— | GEETAKE) Mass Flow Sensor | (Specified test pressure)
+3.0% of F.S. £1digit +3.0% of F.S. +1 digit
(BEETANELAN) (Other than the specified test pressure)
WELOT):1~10 kPa(LFal—49—EBE) Micro (LO1): 1 to 10 kPa (without Regulator)
MIEE (LO3) : 10~30 kPa(¥R70O—Dd) Micro low (L03): 10 to 30 kPa (Mass Flow only)
= [EE (LO5) :10~50 kPa(ZZ+—n#) - Micro low (L05): 10 to 50 kPa (Laminar Flow only)
i & eyl
BET R FESEEH (EE (L) 15~80 kPa Specified Pressure Range | ' %V S 0 o
HEE (M) :30~700 kPa Medium (M): 30 to 700 kPa
BFE(V):-10~-70 kPa(Z=+—20LLTF) Vacuum (V): =10 to -70 kPa (Laminar Flow 20L or less)
F ¥ xIVER 32ch(0~31) Number of Channels 32 channels (#0 to #31)
—5 AC100~240V+10%, 50/60Hz, 60VA max 100 to 240 VAC+10%, 50/60 Hz,60 VA max
&EilR ; N Power Source
(HBDOERT —TILIZACT 25V T TER) (Use the enclosed power cable at 125 VAC or less)
24X —REEH 999.9 # (HRHE0. 1) Timer Setting Up to 999.9 s (Resolution: 0.1 s)
— . JY—VITF7—%{EH, Clean air. The source pressure must be
T A MER TEEFANELD+ABVEARRETT, Pressure Source sufficiently higher than the test pressure
EMERIEEREER Compressed Air Quality Class
JIS B 8392-1(2012)/1SO 8573-1(2010) [1.4.1] JIS B 8392-1 (2012) / ISO 8573-1 (2010) [1.4.1]
XEETAY—%ERL *Except for high pressure testers
ERREHE 5~45°C Operating Temperature 5 to0 45 °C
BE 80 BRHLLTF, feffUiEBRET L, Humidity 80 % RH or less / no dew condensation
BE #915 kg Weight Approx. 15 kg
ZER / /1Oy ER: Re 1/4 Pressure source / Pilot pressure source Rc 1/4
prpT—— (F2F—EERD100LDOARC 3/8) A (Laminar Flow Model 100L only: Rc 3/8)
EERROE 7—/EE: 200 mL/minkF Re 1/4, Port Size WORK Port 200 mL/min o less: Rc 1/4,
500 mL/minX{_ERc1/2 500 mL/min or more: Rc 1/2
707 bMAlZR—F | T, IL, ML, D, PEIERHA. F2 Front panel port | Fixed-length output: T, IL, ML, D, P F2
)7 @lR— k T, IL, ML, D, PEIER A, F2 Rear panel port | Fixed-length output: T, IL, ML, D, P F2
RS-232) _ B EAFIEME T7—RE. HIEE. RS-232 Flow, Pressure, Comp value, Air temp, Flow limits,
T—oRE ARUE. Test data Atm press, and others
REMBEEHL | csvrrri CSV Copy to USB | csv file
FHAREDNY T VA IRTLEED
USBH— k Ny T YT TR L T DT 9T T — . USB Port zaramoeter Bte.lckL’J\;pl, Sys]t;aprlnjgackup, Software update,
BREHEIE DI — (PDF 77 )L) Ry Ol LA
— L/min, mL/min, L/s, mL/s, L/h, m3/h, . L/min, mL/min, L/s, mL/s, L/h, m3/h, mm3/s, USP
e =N va
MERREN mm3/s, USP(Z—H—2/¢>) Flow Unit (User Span)
kPa, MPa, (psi, kg/cm?, bar, mbar, kPa, MPa, (psi, kg/cm2, bar, mbar, mmHg, cmHg, inHg,
EAFRREL mmHg, cmHg, inHg, mmH20) Pressure Unit mmH20) The units in () are not available for SI unit
( )AIEFESI restriction models.
Iy B EE &V —T7x—ABEHRIRI T —. Quick mounting brackets, Interface connectors,
EENRR UM B SR BRI—N(Gm) HRADREMES. Standard Accessories Power cable (3 m), Inspection Record of the product,
BHEIROKIESFAAZE, Bk BAZECD Calibration Certificate of the standard, Operation manual CD

KUAREFEREBEINDIELBDET, *The specifications are subject to change without notice.

BMZEFREE Pneumatic Circuit BAERR] External Appearance

N SV5
I 253
5 >
pr—1Ps] -
o 1 SV4-2 p—
S_Option AV2 : i¥°7Av4 Gl Option
V6 L : s1 oh
I T {', "D EXHAUST e —— 3
&‘L‘ B_Option 0 L 1 i AF-R221 ]
Test {% o é . F3 va L
pressure.—‘ > } — : Work & &
source I'I =N sva 0o L;’AV3 ;
F1 \% i ' [ I
T[T cX Option'
i ! I 440 |
Al ! F4 V5
400~700kPa 0 é 1 ‘ ‘
sv2 | f CAL
Pilot © & @ i =avs : P
pressure OF—< | >4+ ¢—1 |- ---- O e e fea BYPASS o
source <Y/% %ﬁ 3 i
F2 sv3 : ;
DL1 [ FCHK | PCHG | CHG [ LDET|SDET|BLW | EXH [ END| ¢ [~ - ;
sv1
sva : .
sv2 g
sal || || |—/——"—"""—| || || {—mm'cccosccoccocooccsoccss o--
*--©) EXHAUST — i
sv4 L_f
SV5 sv7 F_Option
ol BN | BN L | L e © Pre-CHG
sv7
v [ [T ]




BE =X Model

AF-R22
AF-R221(A.B.E.DEE.E)(E.II,H)

I770—FRY—
Air Flow Tester

g
= s
meEtE>Y— Flow sensor f
5
t > — Sensor ‘ I RA70—+t % — Mass flow sensor ‘ 2 X+—708—+t Y% — Laminar flow sensor z
25 Code | F3 | F4 3
= » [
ERkEtE>YP—L>Y Flow Sensor Range i
24
t >4 — Sensor 588 Code % B
RA7A—EH— Mass flow sensor  |500ML| 2L 5L | 20L | 50L | 100L| — - - - - - - - g % E'IJ
Z3XF—70—t Y — Laminar flow sensor | 10ML | 20ML | 50ML | 100ML|200ML|500ML| 1L 2L 5L | 10L | 20L | 30L | 50L | 100L AR
[ EAL>Y Test Pressure Ranges Lt
S d
E5% Pressure RE Micro |#IERE Micro low [f#{EE Micro low EE Low FIE Medium | B8F Vacuum ] E
FAESEE Pressure Ranges 1~10 kPa 10~30 kPa 10~50 kPa 30~80 kPa 15~80kPa | 30~700kPa | -10~-70 kPa % T'\\,
522 Code LO1 L03 Gx1) L5 (x2) L ¢ L ¢ M v gy
%1 1 RA7A—t Y —0d, %2 SIF—7O—vUH—0DdH, 1. MassFlowonly. *2: Laminar Flow only. - >"
[0 ZZ2&KEE& Pneumatic Circuit 3
=¥
% W S A & Features Code Description % g3
[2ETAN PAVS REBT—IRBRECH. Built-in Bypass Effective for large-volume parts. Pressurizes 32 i
[B] B84 BT | b/ /<R $ 1 L B INFERS /N1 /R B Circuit Bl the tested part during CHG stage. S5 L
= Built-in Exhaust Exhaust Valve is set in the tester. Prevents N
REERESAT G1 %?fﬁ?ﬁzgigc\ﬂ;”:5i§ﬁ,\\gt,\—g—° Valvle < testers from oils and dusts.
o — = N = Dual Pressure Reduces pressurization time by applying a pressure
ZERINE UNACISR METRET TANELD BULEAZRDHSN (Bypass circuit unit is F h\ghLér than theutgstlpre£sure¥or a py)‘redetermin%d z 4
1=y IR F TCB‘%FE% (FIFZIEEAET) IEL R sold separately.) period of time (or to a target pressure) during CHG. S N
_ ZEDET, Secondary Flow The flow coming out of the tested part is 8 <;>_1 7
2)fAIEHAIAE C T—OEOAIDREZEHAL HEY DR T, Measurement ¢ measured and judged. 52V
>a
o .
[FA& I units
BT SIEAI (ARERIEHE) FESIBI (BN ARFE D) ULERE CREBRFE DI - #fEH)
Units Sl units(Mandatory for Japanese customers) | All units(Only for overseas customers) | UL certification (Only for US customers, In preparation) = H %’
§2% Code | UX1 | UX2 ux3 EER
N
. 23
[d A7> 3> options R
% e A B Features Code Description —
ZERINERE R FA7>avcBELF¥aL—9— 1tz Dual pressure EP Specify this option when EP Regulator is oM
HEIRT 2— BRUIESIEELET, Regulator connector| Rl selected in option F. nEY
B #CAL X NRY—T— VL LBREF v Z2BBD Automatic CAL Check CX Automatically checks sensitivity with flow master E c;, o
F v e TANTERLCEWTHEF Y ILET, Dual Range One flow sensor can provide two ranges. @ 9 \‘T
2L 1D20REELYY—T2D20LY V%R (For F4 Only) FR (It depends on the flow sensor.) > & M
(FARIRBED ) FR | czx9, gt v —ick3) Speed Controller P Speed controller is provided at the regulator outlet.
AEa> P |LFalL—y—HAkREIVA US specification 1 | s T N (T Pt
USHEE (NPT) 11| @ f— NPT (R—L/VULT &) (Port size in NPT) ports in NPT (Including ball valves) R
" e - £ 0
%EEE/E%Q}*Z?— W | 2o LT ORI AR T, Stop Valve Monitoring W Checks open/c.\ose of stop. valve : g S
L il BEsaue The atmosphenc_pressure is automatically oo\
AKRELH— SHEOASEE Y —EBEH L. S B For F4 onl K captured with a high performance atmospheric g4
(FAEIRBFD 1) K BB AR EZRDAABELET, ensor(For F4 only) pressure sensor and compensated. 2 i
FTPEBXE' — D FTPHEENERTE XY, FTP memory D FTP function can be used. -
BIRT—7)l Power Cable .
E
522 Code | VA | AC125v 3m | VE | AC250v 2m | VK | AC250V 2m (FRE®M) (Only for Chinese customers) g%
7 G
ER
== 3 = =y
ElREL>Y FlowRange [N FAKREHIETE Test Pressure Range
Y A70— Mass flow sensor Z=7}—7H0— Laminar flow sensor .
FEL Y Flow Range T A FESEME Test Pressure Range JEL Y Flow Range T A FESEE Test Pressure Range
>
Lyoss | hE@E EE BE Lyvss | RERE EE BE i g
Code Flow Range Pressure Vacuum Code Flow Range Pressure Vacuum g 5
500ML 0~-500 mL/min 10~700 kPa -10~-70 kPa 10ML 0~10 mL/min 10~700 kPa -10~-70 kPa
2L 0~2 L/min 10~700 kPa -10~ -70 kPa 20ML 0~20 mL/min 10~700 kPa -10~ -70 kPa |
5L 0~5 L/min 10~700 kPa -10~ -70 kPa 50ML 0~50 mL/min 10~700 kPa -10~ -70 kPa b
20L 0~20L/min | 10~700 kPa -10~ -70 kPa 100ML 0~100 mL/min | 10~700 kPa -10~-70 kPa 5 H
gm
50L 0~50 L/min 10~700 kPa = 200ML 0~-200 mL/min 10~700 kPa -10~-70 kPa g =
100L 0~100 L/min 10~700 kPa = 500ML 0~500 mL/min 10~700 kPa -10~-70 kPa =
:TE b)&“ti—%i‘é@qﬂb‘%?ﬁ%({; Ti;l,\c s 1L 0~1 L/min 10~700 kPa -10~ -70 kPa
EETANERELYYDOTFANEHENTTIEEBVET, 5
.;ﬁ;ﬁiébwtzot\—(éamgﬁ%guo e 2L 0~2 L/min 10~700 kPa -10~-70 kPa g
@Select the range from the lists above. 5L 0~5L/min | 10~700kPa | -10~-70kPa im
@Specify the test pressure within each pressure range. . 3 B
@Consult Cosmo if the test pressure exceeds the range. 10L 0~10 L/min 10~700 kPa -10~-70 kPa g 2
- 20L 0~20 L/min 10~700 kPa -10~-70 kPa a
HELRE Conversion Temperature 30L 0~30L/min | 10~500kPa | -10~-70kPa
B Temperature | 20°C | 0°C 50L 0~50L/min | 10~500kPa | -10~-50kPa
525 Code ‘ S ‘ N 100L 0~-100 L/min 10~500 kPa =




AF-R221 727"
Air Flow Tester

Y W . . 3
HEEEBIN T EVWSIHELE  New features make the operation easier :
g
BEHAT—YDERRR P Bt T —YRBITEEICT. REEEINLDBSIC
o o H
Test results can be monitored in charts, =
and test logs can be viewed in Sod
Figures and Graphs. TR
SN b > t~||
SETSEETTRE TR 3 b
5ok ieies T amevawns ;
W ox e i g3
1l oK 14:18:33 2021/08/16 N
W[ ox | reamas Fee o
14:32:01 ’? %Vi;\g
Qey
& g5
. e | Juagment 'P !
145 Channel
10:46:13 % § gl
48 1.81¢ | Pass w:‘nfm B?J\j
@l veet T e T ieries A7 R hERME gfl
43| 1.008 pass 10:49:37 e ATest Resulf Analysis Y
o 7R MERBE —
il < Test Result Log 2 4
GHIEEEER S50
4 Measuring Valus in Graph Display g i

=<

BUSBR—HMCXEY —%EHI 2FET.NEDOEHARE -EHAER%E
P INTYNATHETT,

Test parameters and results can be output to the USB memory.
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BFTP HEe
(ABICBBSNcmET — 92— —x v NEBHTHETEE)

FTP Function (Share the quality data via Ethernet)

uoye[ndje) Mmoj4
&

REHEE Settings 3
IP7 FL R IP Address 3 o
AIR FLOW TESTER E
H#7%y bRXY  Subnet Mask iv" i
1—Y%—-% User Name ‘ _.B ;{
p— a
INZAT—F Password J J—

FTPF« L2 b1J— FTP Directory



IFZ70—FRAY—IY—Z Air Flow Tester in General

BAIEA Measurement Methods

1%{EIEHE  Primary flow measurement )

EAE
resne ) Towsemor R art
gauge Shutoff valve /
) ? .\
REFR
Pressure
regulator

O — JITEHT BRI TTANITE AR B,
U OB Y —ICTSRAD IS RMREH AN TE S,

Advantages / @Test can be cycled as soon as connection is made to a simple fixture.

@ Contaminants from the parts rarely enter inside the flow sensor.

. FAYwk OREREEXCICETHEEET,
Disadva ntagey @ Takes some time before the flow rate stabilizes.

2R{IEHAl Secondary flow measurement )

EAE
Pressure BALER '7Pa_rt7
gauge Shutoff valve
O— el e ®.
mEEYY—
REFR Flow sensor
Pressure \ A
-<—
regulator / \r

O U—/HORIDREFHRAIDD, R12ZTANEDHAN 1 ADREF THEE,
@ K fE EHRIN A 8L,

1)
AUk @Because the flow sensor captures the flow coming out of the part at
Advantages /

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 TE L Y —ICEENDN B, TR R EES B BEN B 5.
07— INSDIIRERYMRBLI Y —ICADPT L,
TAUY N

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

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




IFP7A—-FRI—IU—Z

Air Flow Tester Series

B70O0—-7AMFRAERDAZE How to Reduce the Flow Test Time
RELRRBRBRDT — 7 DLE  NECEOWRERI2 2200 £9, SOMIER R 28563 5 ik ZHa L9,

Pressurizing large — volume parts can take long time.

Below are some of the techniques to reduce this pressurization time.

INCIRA[EEE Bypass circuit

)

REBBBEOT—IPHINRELY Y TEREBLV Y
DTRENTWScH, T—INITT7— G 2D ICHRE
NhhDET,
ZFITAERDESICNAINAFZHH A IMELIET
ZORZERITT—IIC—KITMELE T,
ZONANRAATT—IANKRERETELIOTINE
BB ZEET 2 ENTEXT,

Since the flow sensor ristricts, the flow going into for
large— volume parts, it takes time to supply air to the
part.

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.

With this bypass valve, air can be supplied to the part
at high flow rates to reduce the pressurization time.

NSRS
By.pass valve
Vi [
EAE
Pressure R Y — 7=7
Flow sensor FALLF
gauge Shutoff valve /
C V2 §>
REF
Pressure regulator

HETI#R Pressurization stage | #&H T#2 Detection stage

INAINZFVT Bypass valve V1

FALEFV2

Stop valve V2

2EIN/E (B$R) Two-step pressurization(time-controlled) )

REBARBEDOT—VICEBMICIMETSHARTT,
MEIRTETEREORZAIRVETANELDEVE
HNEROSNIREREEIFMELE T,
RIC2ZEBDORICVIDEZREDTANEZMELET,
1BEOBWEADEMZ S B ERAETHIETIERIC
BT 7— %259 22N TEET,

This method actively pressurizes large — volume parts.
Initially the first valve is opened during the
pressurization stage to apply a pressure to the part
higher than the specified test pressure for a
predetermined period of time.

Then the tester switches to the second valve to apply
the specified test pressure to the part.

By controlling the amount of time during which high
pressure is applied in the first step, this method can
rapidly supply air to the part.

call

WEF 2 Pressure regulator 2
FTARNEA Test pressure

BEFR 1
BWEAN  High pressure

Pressure regulator 1

EAE 1RE#
Pressure First valve
gauge
Vi

EAHE
Pressure
gauge

mEEYY— 7=
Flow sensor 2BE%F Part
Second valve
Moo LA Z
I V2 I A \

HETI#R Pressurization stage | #&H T#2 Detection stage

1ERBEAV1 First valve V1

2B¥B#V1 Second valve V2

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

FREBUELSIEREBRBBDOT—VICEBNICINET
AR TY,

2EXNNE (B5RS) Tl 1 BB O MEZ R TROTVE L
M ZES(EN)ARBEADET2EREAYDEZET,
T—IADEE LICEAFEZRD [} ZOEAFHINRE
UfcEAIGEUVIZS2BEANTINEX BEDTANE.:
MELET,
T—UDRESHEDESHDTHERTEEXT,

As in the method explained above, this method
actively pressurizes large—volume parts.

In the time-controlled two-step pressurization
method, the first—step pressurization process is
determined based on time.

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
so that the tester switches to the second valve when
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.

WER 1 Pressure regulator 1 EAHE 1REH EAE
BWES  High pressure Pressure First valve Pressure
gauge gauge
I Vi '—
EAE
Pressure 5:;‘.!12)‘1‘— 2BEH '7P—7
gauge ow sensor Second valve art

E]
N

0O)
A

B

WESR 2 Pressure regulator 2
FAKNEA Test pressure

HNET#2 Pressurization stage | B T#2 Detection stage

1ERBEAV1 First valve V1

2B¢EHV1 Second valve V2
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D F 4 R 2 8 O FUHINTO—A—5—
Digital Flow Meter
|

T —

P RV 5T RN E TR BRI G L £ 5

RSN CHRMELAIHZ O 2 DI HZ TR LET
LI HEARD ED + 1% RS HE T

¥ WELYY 1 L/min ML E

Handles a wide-range of needs, from in-line
inspections to laboratory exams. Large LCD screen
c € displays flow rates and other useful information.

DIGITAL FLOW
DF.

Accuracy of £1% of rdg can be supported for
1L/min or higher flow ranges.

¥ & Main Features

@7 AVRR TV Y FCEBERMNEEE T, @Easy-to-navigate configuration with icons.
OS> VE AR CESY—C=ET, Each menu opens by simply touching an icon.
@ = REBYINE 2 ks, (AAE/HE/PEE @Line pressure and flow can be monitored in charts.
@ =k —)L RESBE R 155, @Language selectable. (English, Japanese, Chinese)
ONRLL\TF—5EF Ty T ZHE T MHIERERY, ®Various Hold functions.
QOUSBR— M SF —HINENEE (CITZET, @Provides desired data.
@ 7)LANTET, @CEasy data collection via USB port.
O — ¥Ry NTHEATE BFTPHAL IS, OFull 4-digit display.
(XA EV—BHEK) @FTP available for Ethernet. (When the Memory is selected)

Wi BE Features

i “= eatures eSCrIpthn
HE n A F Descripti
Ho—KSR AA VA2 —H\5 FHAIEE - sHRIRE - YR From the Main Menu, sub menus “Measure Screen”,“Settings”,
By FINRIV T WIE - BBITE REENERURIED IR, Color LCD Touch-Screen "System”, "Comp”,“Analysis”, etc. are accessible.
27R— MESEL . IRERDF-28203) —X 2 ports as standard
RS-232C A EEESNIG RS-232€ Compatible with DF-2820
T2V T1ILI—FEH1~50 7IILF—FEITLD Digital Filter The filter constant (1 to 50) averages the display values which
T 1)V Z—H¥EE RRENFEHULRE LN IR, g gives stabler measurement.
L) = o 2ERPEV S Y NERTE R Two sets of leak limits:
=) S K
MBIV PRE | FencUL2/U0)  TENG(LL2/LL) Flow Limits Upper limits (UL2/UL), Lower limits (LL2/LL)
BT BERERT Al Displ Converted flow rate
P3RS (BERETI[ECHBRRESN(E) O ISR (Value converted to volume at 1 atm at conversion temperature)
dA—H—Z I\ FROREEICELEIAHET, User Span Adijusts to desired flow rates.
REBAEY — A—H—2y A 16G(HT¥3Y) Internal memory 16 G for Ethernet (Option)
- B SAVE - ASEDR Y — (S SETEET Temperature Sensor, Line Pressure Sensor and Atmospheric

Pressure Sensor provided as standard.

BE X Model DF-R280(IN.E.EDB.EH.H)(BEEE.£RELVIVEMN. BE,)

2 5 N B Code Function
BRER 1~8 | EREH Number of Laminar Flow Tubes | 1~8 | Number of Laminar Flow Tubes
E BRELYY 1(5)0m0|i.~ fgg%fﬁ?iﬁiﬁ%sg{ig&;%ﬁ E Laminar Flow Tube Range u;gg'l:v ge;:)g ;e: f{%i %ri%%ﬁ%%}?ﬁié{fg}%}j%;%?nsgmoar!ieesl}
LO1 1~ 10 kPa LO1 110 10 kPa
LO5 | 10 ~ 50 kPa LO5 | 10to 50 kPa
172;;/7‘% L 10 ~ 100 kPa (i5#) Line Pressure Sensor L 10 to 100 kPa (Standard)
M | 30 ~ 500 kPa M | 30 to 500 kPa
Vv -10 ~ -70 kPa \' -10to -70 kPa
E] AT ay A 7O A (REE. 51V EE) E] Option A Analog output (Flow, Line pressure)
D XEY— 16G(FTPAXEY) D Memory 16 G (For FTP)
UX1 | SIEG(BAERIEAHE) UX1 | UX1 Sl units (Mandatory for Japan)
E B4 (ZE) UX2 | FESIBAL GEAMRSEDH) E Unit (Mandatory) UX2 | UX2 All units (Only for overseas)
UX3 | UL CKEMRFEDH) (CEfE) UX3 | UX3 All units (Only for UL) (in preparation)
VA | 125VERT—7/L3m VA | VA125V (3m)
EETS—TJIL | VE | 250vEEs—TL2m Power Cable VE | vE 250V (2m)
VK | 250VEiRT—7)L2m (FEEH) VK | VK250V (2m) (Only for Chinese customers)

XZDOMDZAVETERTZHERF BBAVELELE W, % Please contact us for other ranges.
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Specifications

FIHNTA—RA—5—
Digital Flow Meter

DF-R280

z
mEtUY— SIF—T0—tyy—(BRE) Flow sensor Laminar flow tube Z g
BIE R I7— Pressure media Air § %
mELYY ERESRIC, mKR16LYIITHIB Flow ranges Up to 16 ranges for 8 Laminar Flow Tubes ;:
F v U RIVEL 100ch (0~99) Number of channels 100 (CHO to CH99) E—
e o — mL/min,L/min.mL/s.L/s.L/h.m3/h, (CFH.CFM) . . mL/min, L/min, mL/s, L/s, L/h, m3/h, (CFH and CFM). H
ME R () DEALISSIBAEAR TIFERE TET Ao Display flow units Units in () are not available on SI unit models. = SN
5 O
o kPa.MPa. (PSI.kg/cm?2, Bar.mbar.mmHg. kPa, MPa, QI
EAFRTEA cmHg.inHg. mmH20) } Display pressure units (PSI, kg/cm?, Bar, mbar, mmHg, cmHg, inHg and mmH:20). Ney
( )DBEAFSIBMAKRTIIRETEE A Units in () are not available on Sl unit models. T
SAVEEFEIE | At Y —BHIckZEERHIE Line Pressure Compensation Automatic compensation with pressure sensor
o
RSEBENHIE RKRIELV Y —EHICLZEBMIE Atm Pressure Compensation | Automatic compensation with atmospheric pressure sensor AN
=D
o AC100~240V+10%, 50/60Hz,100VA max . . AC100 to 240V£10%, 50/60Hz,100VA max gl
= iR — 7L 25VAIE T [Z250VAN SRR OWer source Select 125V or 250V gy
b
LAN FTPHSREEH LAN FTP installed [N
N
g 2 #) 8.2kg Weight Approx. 8.2 kg »
HEBE TR EL-EEAH Two-way communication | Data calling and writing o
DF74—XvhN(&ET—%) DF Format (Various data) % g %
RS-232C BEERES 2874 —<h RS-232C Fixed length output e p— § Cs; E
DF-2800&R U H AR, Same format as for DF-2800 ozl
T
. 1200, 9600, 9200 1200, 9600, 9200
R=L=hPS) | 38400, 57600, 115200 SHEUE] (D (1B 38400, 57600, 115200 E—

o
N . Sha
BRELY IR @ERBERR:)  Flow Ranges (Laminar flow tubes sold separately) B30
= o\
2 o5 | ERERL LY SR £ R 51 VI (Max) TR 5
Laminar Flow : - Max.
Symbol Tube Model Range and Display Digits Line Prassure Accuracy
10ML | LF-104N-10C 0.00~10.00 mL/min <4
o N
= n ~ i =4
20ML | LF-104N-20C 0.00~20.00 mL/min - KEEDBA At atmospheric pressure z ?E\'
50ML | LF-104N-50C 0.0~50.0 mL/min +1.0% of F.S. *1digit Sed
990kPa _ o S
T00ML | LF-104N-100C 0.0~100.0 mL/min . z’f /E?iﬁn+ \(/leth line pressure S
o [
200ML | LF-104N-200C 0.0~200.0 mL/min +1.5% of F.5. +1digit E—
500ML | LF-104N-500C 0~500 mL/min oiy
55 ) ) e : sy
w g | EaEnt |WYIESERER|) ) opm s V7T RDBERE S g ey —— NE
Symbol Laminar Flow 1rangéT\(F S) and LRz i 1ran/ge/(R D) U ;ja—\nge o DR Accuracy @ f‘? *‘T
Tl MeeEl display aigits Display Digits and disblay units Ui [PIEEEE )
1L | LF-104N-1L 0.00~1.000L/min | 0.000~0.300 L/min | 0.300~1.000 L/min HiLYJRD) -ULYY -
2L | LF-104N-2L 0.00~2.000L/min | 0.000~0.600 L/min | 0.600~2.000 L/min 700kPa 1range (R.D)U range Ty
= . =
5L | LF-104N-5L 0.00~5.00L/min | 0.000~1.500 L/min 1.50~5.00 L/min * KREDIZS At atmospheric pressure 9 L
10L | LF-104N-10L 0.00~10.00L/mi 0.00~3.00 L/mi 3.00~10.00 L/mi £1.0%0f F.S. T1digit 5 ¢
- - . . min . - min ’ . min s SAVEDBE With line pressure g &
20L | LF-104N-20L 0.00~20.00L/min 0.00~6.00 L/min | 6.00~20.00 L/min 500kPa +1.5% of F.S. *1digit 2%
. 30L | LF-104N-30L 0.0~30.0L/min 0.00~9.00 L/min 9.0~30.0 L/min WILYY(FS) -LLYY —_—
50L | LF-105BN-50L 0.00~50.0L/min | 0.00~15.00 L/min 15.0~50.0 L/min 350kPa trange (F.S) Lrange
- P ~ i ~ i ~ i « KREDIBE At atmospheric pressure 3
100L | LF-105BN-100L | 0.0 100.0L/m!n 0.0~30.0 L/m!n 30.0~100.0 L/m{n 200kPa S 1.0%of F5. +1digit ; »{Nm
200L | LF2-200L 0.0~200.0L/min 0.0~60.0 L/min | 60.0~200.0 L/min —— CSAVEDIESE  With line pressure g3
500L | LF2-500L 0.0~500L/min 0.0~150.0 L/min 150~500 L/min +1.5% of F.S. £1digit
NOTE1: FRELYVEBEIIASEROREHEERLTWED, NOTE1: The above ranges are the flow ranges at the atmospheric pressure. -

NOTE2:

NOTE3:

NOTE4:
NOTES:

EAER

BRERXICNOM<HDIE201 1 F4AFLEIOERE AN
BELVY-ARVI—HEBICBDEU,

IL/minl EQBELY Y (1LY Y) 8. 0~TILLY Y (F.S)
XiF 30%~7ILL>Y (R.D) DREERRNTEEXT,
BEE-571YE(N0TKPall L) BEREDLY I NEDDET,

LYIN10COBE EEDBERRL > TUNREDENESDEET,
ZOHEF HTEDBRLUTRRITTLES W,

External Appearance

3815

NOTE2:
NOTES3:
NOTE4:
NOTE5:

For the Laminar Flow Tubes whose model name has “N” in it,

new temperature sensor connectors are being used from April 2011.
For single-range models of 1 L/min or higher, accuracy of

"0 to full-range" (FS) or "30% to full-range" (RD) can be selected.
For Vacuum and High Line Pressure (101KPa or more) models,

the range of Laminar Flow Tube will be different.

When the range is 10C, the value of small flow fluctuates due to the
relational equation with the pressure.
Use a smaller number of display digits
in that case.

5311055900y
irid

uoye|nd|e) moj4
E

‘ 283 i i

i z
s o LF-105BN 64X 300mm iz
DIGITAL FLOWDAF/I_iTZEg i g ﬁ

g J o |

= T, N g

: e i a

ﬁ] @B ® .. =
L T Te—w] U] L 1 [ LF2-200L 59.5%334mm

LF2-500L ¢89.5X448.5mm

11



12

MREE FLOWF GM.GE I 211y

Sk RRBHAEOHMLI6R—YETE T,
3k Please refer to page 16 about details of display functions.

OV RAT7O—kVY—CTHEREXREIT S/
BEPENOEERDRESDEETA,

OERDZTANEPTANENELTZLSLMR
EEHANEEETY,

Q@R EENIER I/ NS W eHIHBEENKEHRD
EFREEENTEET,

QL HEERRE TRELDAIEICHHLET,

element.

W =R

Application Examples

mERE NNV AVT—9 88 various types of workpieces.

1
BERDTANETOD REICED : Flow measurement
mEAE HEBEHE | under various test pressures.
1
1
ZRET—ID REOT—FKER., | Flow measurement of
1
1

HBE X Model Number
DF-231BA(N.E[€.))

*AB.DIZBEEBEBTY,

*A, B and D in the model notation are mandatory.

NA70Q—%—
Mass Flow Gauge

~

v

DA (99%)I5% 300ms)ZFEBIL 7-
A=A 70—% Y —

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

@®\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

@The multifunctional display meets various measurement needs.

Flow rate-based product
Pass/Fail judgment.

Data Acquisition and
Recording to a PC, etc.

58 % Code M Z& Function INRELYYER Flow Range
FHAIL>Y Range - | RELYIYRZSR See the “ Flow Range ” below. O SAE SR R
. ‘ D3 | 3mem#) 3m(Standard) Symbol | Flow Range Reading
Bt 500ML | 0~500 mL/min | 000~500
DPS Cable Length D5 | 5m 5m :
D10 | 10m 10m 2L 0~2 L/min 0.000~1.999
FHOSHNEE F1 | 707448 FSBV *  analog output F.S.5V *! L e Ll Bl
5= - 20L 0~20 L/min 0.00~19.99
7"7’./3/ Analog Output F2 | 70744 FS.10V * analog output F.S.10V * d
Option P— 50L 0~50 L/min 00.0~50.0
I -
Interface *2 R 75V Input 5V 200L | 0~200L/min | 00.0~199.9
o VG | ACT00V 3m AC100V 3m 500L | 0~500L/min | 000~500
y; — 1 (FEHE) *:
EES—TI :/g/{;hnﬁg(r)d;\gsapter VH | AC240V 2m AC240V 2m
Power Cord VK | AC240V 2m(REF) AC240V 2m(Only for Chinese customers)
Qﬁ?oitjgg ,Zfil;pter V) | AZERDC24VHWAE External 24 VDC power source is required.
#1 A—hEO-R—ILRE 7ZFOJENERBRENEE A,
*2 REF24VTI AN24VDIEE OFFRORBNERIMALU T THEAL TR EN. ANBVIEEDS S, OFFRORNERC. ImAN T TEALTIE L,
%3 DF-231BADAEIRATHE,
*1 The display may not match with the output after Auto-zero or Hold.
*2 Standard input is 24 V. For 24 V, 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
BAERER] External Appearance
T
[ $ = 500ML~50L 200L 500L
A 55 72 72
o ©), ®
J L B 48 75 75
ey C 58 87 87
@ D 91 98.6 98.6
= = E 69.1 82.1 96.1 B mm
F 37 50 59 Unit : mm
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Specifications

YR7O0-5—Y
Mass Flow Gauge

DF-231BA MF-13

- o5 500 mL/min 500 mL/min
E=E NS
mELYY 2,5, 20, 50, 200, 500 L/min Flow ranges 2, 5, 20, 50, 200, 500 L/min
HIE A I7—CGDRUIEEH R 42 Pressure media Air #1) and specified gases*2)
+3% of rdg +1digit +3% of rdg +1digit
~209 : - 9

BE F.5.~20% | 200,500L/mini&5% of rdg =1digit Accuracy P B 205 200,500L/min +5% of rdg +1digit

20%3K3 | +1% of F.S.+1digit 20% or less | 1% of F.S.+1digit

g 0~50°C . 0 to 50°C
=] _ .
e ERE (BUKEE{RE4ER I +10~35°C) Operating temperature (accuracy is guaranteed only for +10 to 35°C)
-70kPa~1MPa -70kPa to 1MPa
ERENER 200,500L/mint&-35kPa~1MPa Pressure range 200,500L/min -35kPa to 1MPa
tE 1.5MPa Withstand pressure 1.5MPa
ERE # 300ms / 99% ATV IHE Response Approx. 300ms / step response to 99%
FESia% BA2kPa Pressure loss Up to 2 kPa
.. 50L/min{ T :Rc(PT) 1/4 . 50 L/min or lower : Rc(PT)1/4
(X

EROE 200L/minil_E:Re(PT) 1/2 Port size 200L/min or higher : Ro(PT)1/2
EiR DC24V £10%. 0.3Amax AC7% 75— & Power source 24 VDC +10%, 0.3 A max AC adapter enclosed
NeETE W140xH66xD172 mm Dimensions 140W x 66H x 172D (mm)
INRIVAY & | WI133xHBT mm Panel-cut dimensions 133W x 61H (mm)

1) LYY —HANDIZMPSHDBRAEH <A ERRAICT LY —ZmOHFTFEn
G2 IBEARGTINTV REBARBHHRIBARY Y HR, TNV HR TIVHRATT,
BUARRBOREDH THEDREGHLEE Ao

Hit #

'MF-13

(*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.

NA70—t>H—
Mass Flow Sensor

YR7O—trY—
Mass Flow Sensor

DF-231BAIIHL T HIGE YA 70— o3 —%
MO HEBLELL

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

. . = o
Specifications BiiEL>Y Flow Range
P 500ML~50L (PT1/4) Connection 500 ML to 50 L (PT1/4) 532 symbol B Flow R
igOE 200L~500L(PT1/2) port diameter 200 L to 500 L (PT1/2) o ST AUEREE Flow Range
500ML 0~500 mL/min
500ML~50L : +3% of rdg 500 ML to 50 L : +3% of rdg N
BE 200L~500L : +5% of rdg Accuracy 200 L to 500 L : +5% of rdg 2L 0~2 L/min
3 9 9 s o &gl
F.SD20%kKIF+1% of F.S. Less than 20 % of F.S.: +1 digit 51 0~5 L/min
BIR DC12~24V Power source 12t0 24 V DC 20L 0~20 L/min
= ~
HABE 0~5VDC Output voltage | 0to5VDC S0L 0~50 L/min
AIE TRk IF7—RUEBEAR Pressure media Air and specified gases 200L 0~200 L/min
M 99%I5%300ms Response 300 ms for 99% response 500L 0~500 L/min
RTHEHE TILAKT RS Display function | Full 4 digits
ABT—2IV | @#3msr—IIL Supplied cable 3 m cable as standard

NA7ZO0—tVY—DREBEEE

YOty —TI7—DEEZRA

Air weight is detected with

R E

the microsensor.

Principle
\ NRA7A—trY— v1oa70—ko Y-
Mass Flow Sensor Micro flow sensor
A
| \ / Structure

BRASA

Flow-straightening metal mesh

Principle and Structure of Mass Flow Sensor

N7 O Y —CHHRAFEN AR REREHRIC I D TP —DEEICEEL:
ESZROEI CENTEFRT, (BERE) + BERIEDTF—EE) = (I
ERKEDHIERE) TRE  ENCERBAEREZRDDIENTEET,
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.

ADOFREICHNZEZZ2ERASENMNES N TWE Tt —otnO
R ERICYr7 Oty —F v TR AR TN TVNE T VY —DRA
ENERICNSVHBHEDVRATO—tr Y —[CR>TET,

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.

adA| sjuawiniisu| moj4

i

B
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—&YL—OLLT

$3119§ 421531 MO|4 JIY

X—(1F—EYL—OLLT

08¢y-4d
1219 Mol4 [enBia

—&—X—DOLANEEL

valee-4d
28neo mo|4 ssejpl

G—L—O0CLY2

0€L-4N
10SU3S MOJ4 SSEIAl

—fa—0cxYx

valve-4a
28nen moy4 Jeuiwe]

G—L—OCl—4=C

Aejdsig @8neo mo|4

BEL—L—OL

311055200y wa3sAs Moj4

uoye|naje) moj4

TLYREY

PpJepUE)S JUBWIAINSEIN

FEE

13



14

DF-241

S+—ZW— 77—

Laminar Flow Gauge

BA :

R TRIDE
Bl it 2 P 2 £9

LARMAE FLOW GIGE 0wty

k RRBHAEOHMEIZ6R—IETH TS,
3k Please refer to page 16 about details of display functions.

O=BE SNEMEE VY —T
BRE. BN Ao

OFRICHUAELY Y EEEICAR,
mL/minBE A OHUIVREDETEIG AT EE,

Q@ EE Y —ICLZEBREHIEHEETE,
@ LR CIEADAIEICHIGUET,

Wt #

Specifications

Highly accurate and
responsive sensor instantly
measures flow rate

@Provides high stability and durability by using the Differential Pressure
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.

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

EBiREnE 10, 20, 50, 100, 200, 500 mL/min Laminar flow tube 10, 20, 50, 100, 200, 500 mL/min
Loy 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
8
RTE AR I7— Pressure Media Air
1EE +29% of F.S.1digit Accurac +2% of F.S.+1digit
g Y 9
SERE, ° _40°C) . 1= R —— :
Eilﬁgﬁﬁﬁ@E ARG o lein L e B3 g?nrl\éig%%r;lzelﬂgg’jrt: re / 20°C (or 0°C), Flow rate isbased on 1 atomospheric pressure
m=! 5~35C
ERES Losiets Operating temperature 5 to 35°C
BELVY BRS AR AR Test pressure Depends on the selected range
e Temperature sensor Built in the laminar flow tube or connected to the outlet of laminar flow tube
REZEE AT —)LFEER) 0.6kPa
EEsk BEEED]50% Generated differential pressure | Approx 0.6kPa at F.S. flow
I £ e BE LS Rel/8 Pressure loss 150% of measured differential pressure
BefOE MEEREERENELY VSR Port size Differential pressure connection port : Rc1/8  Flor sensor
%Et HTRE 1MPa(PT-110FC-A). 10kPa(PT-103B-A) connection port : “Laminar flow tube ranges” on the next page.
N DC24V £10% 0.3Amax DPS proof pressure 1MPa (PT-110FC-A), 10kPa (PT-103B-A)
ER ACT7H 79 —E Power source 24 VDC +10%, 0.3 A max AC adapter enclosed
NETE W140xHB66xD172 mm Dimensions 140W x 66H x 172D (mm)
INRIVAY BFi& | W133xHB1T mm Panel-cut dimensions 183W x 61H (mm)

BE X Model Number

C.D.F.G.H.l[3®%EEBEBTY,

DF 24'-I BA( E] .DE .)(@ [=] [I) * A,B,C D,FG,H and | in the model notation are mandatory.

582 5 Code A & Function
BmEL>> Laminar Flow Tube Range — | BREBR—EX%ZM® See the “ Laminar Flow Tube Selection Table ” below.
C | 10mL - 30L(LF-104N) 10mL - 30L (LF-104N)
[l #2Ft>% DPS Sensor =
B | &5~ (PT-103B-A) Low Line Press (PT-103B-A)
8 D3 | 3m(iZ#) 3m(Standard)
EEEVHIT—TILRS D5
DPS Cable Length Sl S}
D10 | 10m 10m
. 8 E3 | 3m(iZ%) 3m(Standard)
D BEEVTT—JILRS E5
Temperature Sensor Cable Sim i
E10 | 10m 1om 1 A—MEOR—ILRER 7FO7 0
* —h 0 R—ILRE 7704
F1 | 730744 FS5V *  analog output F.S.5V *1 ﬁaﬁgngg\/‘,u
E| AFvay FF AT WAZEE Analog Output F2 | 730J#A FS.10V *! analog output F.S.10V *! *2 iﬁ;%ﬁijggﬁzgfé%?f]%
Option F3 | &RE@U *2 Match with display *2 2V ICBDET,) T
s _ 7 43 3 - *3  EBEE2AV T, AN24VDBE, OFF
A>97x—2R *3 Interface * Q | AB5VEG Input 5V BORNERIMAL T TRREL T
VG | AC100V 3m AC100V 3m SV ASIEVILROBE, OFFFE DR
. . ACTH 745 —ft (1=8) BROTMAN T TERLTIEE W,
=R -
BIRT—7)V | with A/C Adapter (Standard) RN AC240V 2m AC24ov2 ‘
Power Cord VK | AC240V 2m(sEF) AC240V 2m(Only for Chinese customers) # lﬁfp‘j‘fgf‘;y, r:ﬁty(gzoetggtrcgovl\gth e
ACT5 75— Without A/C Adapter | VJ | AZBERDC24VHNHE  External 24 VDC power source is required. #2 The display and the analog output
@ mEL>Y Flow Range - | B (mL/min-L/min)  Unit(mL/min+L/min) :v@'graizc\?ég;‘,‘;gizg‘m” tt)hi?éigé.)
Bl S1vE Line Press --- | Bfi(kPa-MPa) Unit(kPa*MPa) *3 Standard input is 24 V. For 24V,
3 20°C e Zlecstr\cz\ culrrem while OFF has to
5 . e 3 MA Or lower.
[I ERE  Conversion Temperature - - For 5V, electrical current while OFF
N 0C 0°C has to be 0.1 mA or lower.
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Application Examples

F3F—70-5-Y
Laminar Flow Gauge

DF-241BA

2
p-—2—1 bl u=] ¥ == e - 3 [ = ﬁ%@?“—’iﬁém\ g o
REILLIERBREHE REILLDRNAE S F— 555 s
Flow rate-based product Flow rate-based L g
- Data Acquisition and 8
Pass/Fail judgment. leakage measurement. .
Recording to a PC, etc.
LF-104N  ¢50X230mm z ’;g
T E |
BERERKEEHE Laminar Flow Tube Model Number and Specifications R %
BRERN MELYY(KKET) | RRERZAVE EROR BELVY—
Laminar Flow Tube Flow Range Maximum Operating | Connection Port Temperature » 8
Model Number | (under atmospheric pressure) Line Pressure Diameter Sensor PN
LF-104N-10C 0~10 mL/min 2
LF-104N-20C 0~20 mL/min .i N
LF-104N-50C 0~50 mL/min CIN
LF-104N-100C 0~100 mL/min 990kpa - "
LF-104N-200C 0~200 mL/min R1/4 “
LF-104N-500C 0~500 mL/min oF N
LF-104N-1L 0~1L/min i T2y
LF-104N-2L 0~2 L/min 700kPa Built—in § i .i
LF-104N-5L 0~5 L/min LF2-200L ¢59.5X334mm ogl
LF-104N-10L 0~10 L/min LF2-500L ¢89.5X448.5mm S
LF-104N-20L 0~20 L/min 500kPa -
LF-104N-30L 0~30 L/min R1/2 o4
LF-105BN-50L 0~50 L/min 350kPa 3 % g
LF-105BN-100L 0~100 L/min 200kPa sl
LF2-200L 0~200 L/min 50kPa R3/4 18 ‘ EEtuH— g % N
LF2-500L 0~500 L/min Included as accessories differential pressure
sensor
£
BEREEIR—E Laminar Flow Tube Selection Table §:§
3 = oo »ed
i FALEKPD| 1 | 51 |41 |35 | 1 | o | 51|68 101 151 201 | 236 | 301 | 351 | 401 | 501 | 701 |11 S8y
g2 ine Pressure
Range | REL VY (kPa) § S § S $ § $ ) S S S $ $ $ 9 $ ) S
Symbol | Flow Range -70 | -60 | -50 | -40 | -34 | 50 | 67 | 100 | 150 | 200 | 235 | 300 |350 | 400 500 | 700 | 910 | 990 T
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 g%i
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 § N
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 5L/min 20L| 20L| 10L| 10L| 10L| 5L| S5L| 5L| 5L| 2L| 2L| 2L| 2L| 2L| 1L| 1L] - |500C ;C;g”
0L 10 L/min 50L| 50L| 20L| 20L| 20L| 10L| 10L| 10L| 5L| 5L, 5L| 5L| 5L| 5L| 2L| 2L| - - R
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| - - - § m”n
200 L 200 L/min - - - - - |200L| - - [100L|100L| - - - - - - - - ff 24‘
500 L 500 L/min - - - - - |500L| - - - - - - - - - - - - EhL
EMORBLYYE LMOERT A VEORARRNERABEREICHEDES. " - 1 BABRETEIEA,
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. -
>
N=T YR ELLOER/RICD->E - T ABEREF T MEZERBT D
HRRBEZOEEICHALET BREEE VY —ZRAWNSIETRE z
DBEWREZRZZENTEET, é, &
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 g
e 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.
i e ) | mmess— z
Tow tube aFEE Tempe”lt“'e BRGEACHEE RARENDHUTE 5L 5B TWET. BEOH P
el = i . TLYIMNREDF I HOMICIEFRADREZRETZILY Y3V — % 5
; — B 8 IRIERBLILET g
- -E = Structure The.floy\/ sensor is con:.structed. by buhdling narrow tubes usirjg a special d
= 1& T T — fabrication method to pick up differential pressure. The measuring range of
s B e 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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BESBEE Main Features

@ L TRREREHEE
HH,HI,LO,LLOATEEDBRENTE XS,
NP EEEICHIGLET,
ZRZNOMNBEAD B ET,

@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.
+7WRT=)
FS. T 1V
HH HHAAT HH ON
HI
HH -
o HIR4T HI ON
H e mmmmmm e e
o INmRT IN ON
LO p———--------gm -
LOm4T LO ON
LL -5
LO
LL o LLmT LL ON
e
F.S.

OLEDRTIER AR
RRBROBISETRE CHE TS X EARAICADE TTEAVLETET,

@LED display brightness control feature

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

@3.511/ 4.5HTRREIEHEE
1999/51999.9& — i F&IEALTR BT ENTEET MIREILPHERE RZDIERNTT,

@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.

OFITIVT 1LY —HkE
BHFHEAMLLT YOI LS —TCRROEDEMR BT EN TEET, SRBOYIDBANTEET,

@Digital filter feature

With the moving average based digital filter, the user can suppress reading fluctuations.
The filter can be adjusted in three steps.

Z1IL5—Roff filter off Z4ILF—3RA filter medium FAIVI—RK Afilter maximise

&R Flow TR Flow TR Flow

‘ FFf Time ‘ FFf Time F¥f Time

MASS FLOW GAUGE DF-231BA

OO REEE @F v RILIkEE
REVEMT I TEOBENTEZTY Ty Y2807 YRk, 10F vV RILOF v R IR,

5B AMNBN SO RIES TR T,

@Zero point adjustment feature

Zero point adjustments are possible by simply pressing the button once.

This function can be controlled externally as well.

BEREEF v R EYDEIBLFTOK,

@Channel feature

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

@+ —hEOtaE
REOHAEZEOE U BRNRZE{LZETE
TEETMBEBHREZRDEEICENTT,

@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

/l/'\ i ¥ Time

plampff—er——1—of

. .
key . n  n

OXIER—IL AL
FRMER—ILR, E—2R—LR R AR—ILRD S ENHOEDRRUTEE T,
RENRESBELE 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.

FRfEHR—ILR Reading hold E—21—ILR Peak hold RhLR—ILR Bottom hold

TR Flow TR Flow & Flow
E 1 B§RE Time E 1 B§RE Time E 1 BRI Time
T -_— —
Rlamplo—5—Ho . slamploTi g iamplof o
(ekey|— . (ekey|—i . (ekeyp——p—
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Flow Gauge Display Features and Specifications

ONHEALNES 3
S—=T U —PPLCRECOEFICEBALNES ERRLTVET, -
@cExternal I/0 signal g 5
Various 1/0 signals are available for the connection of the gt e
gauge to PLC etc. 3
OBCDHAES m
IS LILBCDHEABZETHERLTLET, XN
@BCD output signal @2 3
A parallel BCD output is also available as standard. X9 % ?;
T
@ORS-232CHiH g
RS-232CTYUZILBENTEET. &EMD (ATVR) &R 29
BUAELS DI ATEEICIR>TVET, Z
= N
@RS -232C output e
Serial communication is available through & \I_
RS—232C port enabling various commands from PLC etc. o T
N
g
2 — °~ )5 . 2
EASBALIRI57—(DATA I/O)EVEBR  External I/O connector (DATA 1/0) pins of¥
=Nl
EVNo| A/t | %5 e EVNo A/ | &5 i Qzh
PinNo.| 1/O |Nomenclature Description PinNo.| 1/0 [Nomenclature Description S5 I
1 OUT | BCD1 T LLYITE RS LO level when identifying T
— 15 |our L LOL~LERS LL signal -
26 | OUT | BCD2 40 | OUT | RDY BEE— ROk LO level when the operation
2 OUT | BCD4 LOLANILERD is in the measurement mode ofg
Y'va F— R EOREDRE LO level when the operation PEQ
27 | OUT | BCD8 16 | OUT | AZ LOLRILERS is in the auto zero state &2 i
=0
3 OUT | BCD10 41 ouT | S/M BREE—RDKF LO level when the operation g & \\
28 | OUT | BCD20 LOLNLERD is in the setting mode ®
4 OUT | BCDa0 17 | ouT |ERR I5—ERolchF LO level when an error .
LOLANILERD occurs
29 | OUT | BCD80 42 | ouT | com3 13~1 7\38141 D Gommon output terminal for Pins § g
5 OUT | BCDT00 MEREMEDOBCDEA | BCD output of a measured HARIEV T 1810 17 and Pins 38 to 41 -|§-| L
(EAHKF LOICHRD) pressure value _ 37V EDBICEE% | Zero adjustment mode A2 I\
30 | OUT | BCD200 18 IN IN bﬂif;%’c available when voltage is = g N
COmEENTES applied with Pin 37 S
6 OUT | BCD400 37 L ORI Auto zero mode
43 IN | AZIN N SR available when voltage is
31 | OUT | BCD80O MABETA—MEE | Jopjied with Pin 37 cu
7 OUT | BCD1000 on i Indication hold mode = g I\":
32 | OUT | BCD2000 19 IN IN 37_':/&0?'5‘5‘L %‘,\E& available when voltage is E 24
MABETHR—IETS | ooplied with Pin 37 50
8 OUT | BCD4000 37> EDBICEE% | Channel selection available from ? g \%
33 OUT | BCD8000 44 IN CT MMZBEHNEEAHTD | external input, when voltage is ® \
9 OUT | BCDT0000 FroRIVEBEERD applied with Pin 37
20 IN 1
PO REES (FFRER Polarity signal (LO level when — - LN
34 | OUT | POL @H%LOT/\“)L) expressed in positive value) 45 IN 2 #EDEIELDF > | Channel selectable by combining 2 o
= N - ——— ZILHSENS (HNERAH | these pins (for selecting ] \‘t
10 | OUT | OVER i—fg\g‘ﬂgfi%tgg% 1L909|§geo‘rwr:§:eexpressed in 21 IN H4 FrURILBE) external input channels) "r_-; &
46 IN H8 2 Y
EAF = =o Signal for indicating the BCD 2 8
35 | OUT | EOC BCDF—¥EHES | o update n (=) Blank)
1~10.26~350 Common output terminal for
11| ouT | com1 HAROEVRT Pins 1 to 10 and Pins 26 10 35 47 (#3) (Blank)
oA R—ILRREED R LO level if the display hold 23 (%) (Blank) g
36 OUT | HOLD LOLARILE#S mode is entered 2! @!
GND t inal for th: tput 48 =2) (Biank) 3 ﬁ“
erminal for the outpu @
12 | OUT | COM2 36MHEAAGND of Pin 36 24 (==) (Blank) 3>
18~21.43~46 Power input terminal common to 7 Blank
37 IN EXTPSIN HEBEOEBRANHF Pins 18 to 21 and Pins 43 to 46 49 ’(G iz FosEh (S ank) I -
= - T 4 tput
i~ N B LO level when identifying 25 | OUT | DC < :) \D ensor analog ou
13 |OUT |IN LOLAILERS IN signals (#7/3/)7&]'7] (option) .
i - oY F+ras Sensor analog output GND |
oo HHY¥IE s LO level when identifying 50 | OUT | AG e ) ]
38 | OUT |HH LOLAILERS HH signal GND(A7v3v) (option) ¢ %
o HI% 5 B LO level when identifying °
14 jour H LOLAILERS Hi signal
A LO¥IERF LO level when identifying e
39 |our|Lo LOL~ILERS LO signal
g
: oy
o
b e
WZDfthigEEE Rk  Other Features %
g
< KRBLVTIVYIVHNOTEZ Y130 % . L Display and digital output timing can be switched between -
FYTIWLARIE | S50 mncesomsicrgces. sampling rate switching | 250 ms and 50 ms . —_—
T o 0.001~9.999DfEFFE TR R , Displays the measured value by applying a multiplying =
A= RN HRE (776 1.000) User’s span factor of 0.001 to 9.999 (factory-set default : 1.000). &
F ¥ XIVIAE—RE | REFrURILOEEMATIE—T D18, Channel copying Copies the value of the on-display channel to another channel. 3 %
IR EERDONBICEETE S, Decimal point The decimal point can be moved to a desired position. § it
IN SRS E) IR/ HEEE A S D EREND ecm?a. p(?ln This function can be used in combination with the user’s span &
B AR, repositioning function to realize measurement units other than flow rates. =
RS-232C 1200/9600/19200bps#, RS-232C Select from 1200/9600/19200 bps

RS-232Ca< > F

47EHEDEGTFE (DF-231BA)
51EEDMmHEE (DF-241BA)

RS-232C commands

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

17



Flow Calibration System |

‘ PERDILHERN AR — 8 — 1 EIcfb B DE LTHFEL 7=
BE R E R R IES 27 5T,
6D EREERETE (73 —) LRV Y —Z2 W
B E LR G2 0T,
F e R SRR 94 Y IE I R E B E I h
B RZ 12U SR RZ RSP WHE T,
ABEIIRIES ZA T LSO R B iair e LTI TE £ 9,

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.

W{ER Specifications
5HBIEEE Measuring Range : 2mL/min~500L/min

HERBOHBIZEREAHDRBDIBADHBDET,
*Actual product specifications may differ from images.

MEVATLNDIGE

Application to Flow System

|

70=FAY =70 =5 = D EH MRS A7 A TSR TOET,
WAL 74 > DE TN EREEAL R E S AT LD TS Z KD 7.,
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.

B XTLIAB]  Application Examples

o HRAERERERT *Gas appliance performance test
o INBUR Y THRERRE *Small pump performance test

c AV xR vy THEERE *Fuel cap performance test

c Y EAY RNV T —RigZE Cylinder head valve sheet

c IVIVAssy)—U TR *Engine ASSY leak test

1t Others




FM_2 70— RY—
Flow Master
\

CHREDIES) EF i TRIES 5FM-2B,

Bt ta D SR U B R & LCTHIHI 72300, P8FA_ITETE RUMTATS
Customized to the specified pressure and flow. de i .
Use as a standard for testing and comparing flowmeters. Bl JAEKAE / EA Required flow / Pressure
# BEx FlowH = FZ MEHM@ *2 Test Pressure [@ x2
mE X Model FM-2B(I)(E.,ME) : - ~
50 mL/min ~ 3 L/min 1~ 10 kPa
fll Example : FM-2B(R2)(50mL/min,100kPa) 100 mL/min ~ 10 L/min 10.1 ~ 21 kPa
N 200 mL/min ~ 15 L/min 21.1 ~ 51 kPa
7Y TIERIE Adapter diameter 0.3 L/min ~ 25 L/min 51.1 ~ 100 kPa
HIGH{8 HIGH-side | LOW{8| LOW-side | {t4#% I Specification [} IFE 0.5 L/min ~ 35 L/min 100.1 ~ 151 kPa
R1/4 R2 Pressure 0.5 L/min ~ 45 L/min 151 ~ 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 28 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 &F | 100 mL/min ~ 10 L/min -10.1 ~-21 kPa
@8 @8 R41 Vacuum | 100 mL/min ~ 15 L/min -21 ~-50 kPa
R1/2 R42 200 mL/min ~ 5 L/min -50 ~ -89 kPa

¥1 200 mL/minETlE 1 mL/min#fiz,

2 L/minETld 0.01 L/min#fi,

ZAEEF 0.1 L/minBIE TTIEETEET,
%1 Up to 200 mL/min (in units of 1 mL/min)

For others: In units of 1 kPa.

%ﬁ y—3 -l—\l _— Up to 2 L/min (in units of 0.01 L/min)
‘,j‘l‘ — Beyond that, specify in units of up to 0.1 L/min.
L nB;;Fx j I\ %2 200 kPaxiid 0.1 kPa#fi,
. ZDfthlE 1 kPalfii CIRETE XY,
EXternaI Exhaust Valve Unlt *2 For\essthanZSQKT’La:InuEnitsofOJ kPa.
|

BB 8K  Model Number, Specifications
X Model Number ‘ GE-01A-02 ‘ GE-01A-04

SHBHERI A IDRT LT 27 — 22 7 A M T 286, 3
L7 70 —FAY =R MDRAZYI 1T 2DICHER RN R 2T/ £ 7,
When testing a tested part with water/oil, GE-01A could prevent
those from entering Air flow tester to protect the sensors.

IO Port Size ‘ Rc1/4(PT1/4) ‘ Rc1/2(PT1/2)

B U - 1 O 3 NERINAISR L=y
External Bypass Unit

NANRAL=ZY VB ERELEHDOT — 2 IR TNENSTEEXT DT,
AR IR DS W HEIC 2 D £°7°,

NASRLZy bOZELSEBI 2y PO —)UE LT 70 —FRY —hofT) TENTEET,
138, 258, 32 HIE L £ L7, 7 — 7 IBIRPERUC K D BRI T E T,

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

o . RANXZA=y ~ =
BB A8, Model Number,Specifications ypass nit Exh i ve
BE RE aF Blpacs v
Low Pressure Medium Pressure | Vacuum Pressure
10~100kPa 50~500kPa -5~ -70kPa
INA ISR
1Z Single BU-103A-1L BU-103A-1M BU-103A-1V Bypass valve
2 Double BU-103A-2LK BU-103A-2MK BU-103A-2VK
3 Triple BU-103A-3LK BU-103A-3MK BU-103A-3VK Pressure

regulator

R(:_1 ZB, 1 6 AF-R221F YE—hI>O—ILBOX
Remote Control Box for AF-R221 20  smis
| - i

7 70—5A%—AF-R221IDYE—b2y 2 —)LBOXTY,
N7 L ZADS5START, STOPAR EDEAEDTEX T,

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

adAL syuswnuisu] moj4

3113 19153 MO|4 JIY

X—(1G—&YL—OLLT

Aejdsig @8neo moj4

wa1sAs moj4

5911055300y
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WEETE  Conversion of Flow Rate.

BEEREITOBRERE Converted Volumetric Flow Rate Normalization

S[EDOREFHEZT 2H5ERECEANTHRELNEDLS 6.
—EDOEGICBRELTREZRIDVELNHDEI EXR T
20CT KREDREICIREISRETRT ZENZNTT,
HEREF CRREFAKFICZOROI7—RECENEST
BUMESREIZCETHRERBEZRDZIENTEEXI IR
ENBOAKBEREF T 7F—RELZEBNICHDATRZELT
ETHRERETRRITDLIICHELO>TVET,

BEREFTEEOMEHETROZIEDNTELRD,
293 N B + P
273+ T 101.3

Q(20) = Q x

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:

293 B+ P
Q200 = Q@ x

X
273 + T 101.3

Q(20) : 20CI1KEHBRERE L/min(20°C)

P RAGERE  (L/min)

D HEROI7—RE (C)
HEROKRKE (kPa)
 AERORELIY—DSIVE (kPa)

oTwHO

Q(20) : Converted flow rate at 20°C, 1 atm (L/min)

: Actually measured volumetric flow rate (L/minv)

: Air temperature during measurement (C)

: Atmospheric pressure during measurement (kPa)

: Flow sensor’s line pressure during measurement (kPa)

o w-HO0

BHSHENESRESTE  Calculation of Flow Rates of Fluids Flowing Out of Orifices

NOMOEBPROEEN D >TVWBLSBRIFEEZIICPE
WS EHNZEN T EEDREREZHHE TROZENHEKET,
AUT74ADREFEREFIBLET,

O BN EEUTOBE
P/POAT.89LD/INEWEA FBIFEHELU T, PON KT D
SE . PHOOKPal TOENEEZE L FICHRDET,
Q=0226xSx+/P0Ox (P-PO)

OFRENTEDSE

P/POM1.89& D REVSEERE IFFH PONKIDIS
APHI0kPall EDEANEEFRICEDET,

Q=0113 xS x P

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=026xSx +P0ox (P-P0O)

@®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

/1 AKEPO

ENP QT—>  #EQ
\

Q : & (L/min) ADMEINS
S : ROKEH (mm?2)

PO : 2RAIE (FITIEKRSKE) (kPa abs)

P : 1TREIE@TETAMNE) (kPa abs)

/ Barometric pressure PO

Pressure P —> Flow rate Q

: Flow rate (L/min)

: Cross-sectional area of opening (mm?2)
0 : Secondary-side pressure (Barometric pressure in this example) (kPa absolute pressure)
P : Primary-side pressure (test pressure in this example) (kPa absolute pressure)

Cross-sectional area of opening S

o wo

BN\TOSTHENBE2MINEESTE  Calculation of Marginal Flow Rates of Fluids Flowing Out of Small Openings

INSBARDZEANIHEDZEERITE I NORSHESR
TERLBD ZDESBIBRIF/N—T VRF X ADORKZFE>T
MEREZRDDIENTEXT,

2L CORXRBAROREDBESHE WS FEDHEEIERIC
DEDBENH B EEZRMUBINEBDEEA,

OKIENIZE (EfENHS)
T at P .
Q—SLnXE(P1—Pz)x10
O RIEDIHE (EMIEDLLY)
Q== (P -P) x 10°

8Ln

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
Q= x — (P1-P2) x 10°
8L n Po

@When the fluid is a liquid (incompressible)

T a*
Q= (P1-P2) x 10°
8Ln

Q : #uhiREImL/s]

Po : XKE1.013x10°[Pa abs]
P, HIEADOEA[Pa abs]

P> : fiIBHOEA[Pa abs] P,
P : F9EH[Pa abs] %)Q

P

2a : ROERER[mM] T
L : RORSE[m] R R— >
n  REOMERHKIPa-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 ] o P,
P :Average pressure [ Pa abs] Py <; Q
2a : Opening’s diameter [m] .

L :Opening’s length[m] T >

n : Viscosity coefficient of the fluid [Pa-s] L
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EtEE# Measurement Standard

MISO/IEC 17025 W&HEBE  ISO/IEC 17025 Accreditation

KRS I RXEFH R EEBEMRANG17025BEEEE T 4t BABMEIEABRNESERERH S (JAB) LD EIEHRIE TH BISO/IEC
17025:2017 BIEHBE R OFHERATICB S 5 —fiREIR) DREE T DHE TR IF X Ul

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 170258IEICLB XU
1. BWRHEOIER : ILAC-MRAY—I KU, JABRES VRILAEISO/IEC 170251 IEAEREN TIRHTEET,
2. EBRMREEN | EREE AR R (MRA)ICED CEIREN OB RN THENTVET,
3. IVANYTFRATA VI DER © EORIETHE THo T, COREYVRIDFWTWNIEEN TE B0 T RO OORERTELRDET,
4. FL—HEVF (RS (FRE) | BN ERAREENOAOIN — YT FHASN TV IR BRI TELRDET,
5. SHBTER : ABEERE (SO/IATF 16949) % (& Uoh, UL, JISIRIIC# D B RE L1
ISO 134858 EDBERH(EREHNAMSIRUE) BEISHAT BHRETT,

@ 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).

WA A PR BREEE 1S09001 MIRERAM 1SO14001

S ; 50 e . . o
G SUA = RERE: M EXRSHEEERUAB) Quality control 1SO9001 Environmental friendliness
Jzc=wRA RN N E R (D RRIRE) 1SO14001
= //—\\ = m Certificate No.RCLO0350
4,, Q \:"‘ - . Accreditation:JAB <ITh 1SO 9001 RSk CTTT, ISO 14001825E

”4’-"&"\\‘\‘\ Calibration scope of Accreditation: JQA-QM3681 JQA-EM5044
RCLO0350 Mechanical (Pressure and Flow Calibration) 1S09001 certification 1S014001 certification
JQA-QM3681 JQA-EM5044
FEARIEREFEE Pressure ’ TRERIERREEE Flow XAXERROKENNRTT, MEAERITRTT,

*The EMS applies to the
domestic location only.

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

1Pa~50MPa | 0.05mL/min~500L/min

WiRERFRENL—YEYT1—

Control of Calibration Instruments and Traceability

Products )

Laminar Flow Tubes

( LTI
ERE
RR7A—ErH—
I770—TAZ—
FYZITA—A—F—

Mass Flow Sensors
Air Flow Testers

|
I
I
|
I
|
I
|
: Digital Flow Meters
I

|

I

TJO—IRE— Flow Masters MEBIREE
L ZDfth etc. J Flow Calibration Laboratory
ISO/IEC 17025 BREEH#E 1SO/IEC 17025 Accreditation
( KPR Working Standards | d
BRI ERIERR

Flow Calibration Standards
= :
EISTERZERARIEA AIST National Institute of
S N Advanced Industrial Science and Technology

TIZIWTA—A—Z—
____ ERSRERERE

Flow Calibration Systems )

( BIRIRAER | Reference Standards | EIPARE International Standards
I
FE/ IR KEREIRESR : Sonic Venturi Nozzle SKEIE TR NIST National Institute of
| EARSHRERES Laminar Elements AR Standards and Technology

' 1
. =¢ 57 Y—EREVI— I 5 !
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DR R e 2w #zd I Newproduct
s, EHE  Nagoya o T Feedback  Design i " development
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f | Kyushu 1
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LEOEBEMEEEZRMD RIS BEFISFESNDIIHEACPT —EZA XY T FYRIEF U BRENDTLF I TIICHETEDEEHZEZ TN
£, FKc. ZORTEOSNBEREY —EXIPIT—IEERL. THEANTr—RN\w T2 T ROBMBRARENEHOLTVET,

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 Ell’il"é“%%ﬁ Head office & Domestic offices
Ait-Ti5

T192-0032 HR#BN\EFMA)IE2974-23  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

EREEM T1920032 RERENEFHAIE2974-23 TEL(042)639-7874  FAX(042)642-3163
JEBIRE R T323-0022 HHARINLMHERSED2-29-1283K2E )L TEL(0285)30-0401  FAX(0285)24-9855 E T
RHEBEM T4650024 BMELEETLRXAM-1759=— I MEIF  TEL(052)772-8787 FAX(052)774-0595
ABRE E M T532-0004 ABRMABRME IXEER2-7-38HARAERBLEILSF  TEL(06)6395-2671  FAX(06)6395-2634
LEBEEMR T732:0052 LBRESHRENE2-7-355LETULILEF TEL(082)264-5259  FAX(082)264-5358 JLBIRE SR
EWEEM T433-8119 BEALRMTIXSEIL-46-2YaBE1F TEL(053)430-5073  FAX(053)438-5716
R EEFR 7820015 SHEIATABKEABHEISYYFN/=—ELILIF  TEL(022)246-8701 FAX(022)246-8966 it TIB. S
Al B E R T812:0011 BENELRELRIG7-348216% U T(NCILSF  TEL(092)477-2627  FAX(092)483-6688

M EZPR g
IS revy . 1} ZEHEEEM
I BNAEERE  cosmo's worldwide network .
( China ) COSMO INSTRUMENTS (Jiaxing) CO., LTD. ~ FIEFEEH 38 (334 BRAT
L2l Room 401, No. 1355 Canal Road, Gaozhao Street, Xiuzhou District, Jiaxing City, Zhejiang Province China US.A.

Phone: +86-(0)573-82800886  Fax: +86—(0)573-82800882
COSMO SHANGHAI OFFICE COSMO L= #rT

Phone: +86—(0)21-52280971, +86-(0)21-52280972

COSMO TIANJIN OFFICE COSMOXKEE=HT

Phone: +86-(0)22-2628-6748  Fax: +86—(0)22-2628-8468
COSMO GUANGZHOU OFFICE  COSMOIE M ZE#AT

Phone: +86-(0)20-6120-5933  Fax: +86—(0)20-6120-5932
COSMO CHONGQING OFFICE ~ COSMOZEEAT

Phone: +86-(0)23-6172-5071 Fax: +86—(0)23-6172-5073
COSMO CHANGCHUN OFFICE  COSMOREEIAT

Phone: +86—(0)431-8876-2711  Fax: +86—(0)431-8587-3017
COSMO WUHAN OFFICE COSMOTERHFT

Phone: +86-(0)27-8488-5768  Fax: +86-(0)27-8488-9768

( Korea ) COSMO KOREA CO., LTD INCHEON OFFICE
8 = 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

Taiwan

Vietnam

Thailand

N Brazil

Mexico

Malaysia

( Taiwan ) TAIWAN COSMO INSTRUMENTS CO., LTD.
& #  RM.3 10F,NO.376, SEC. 1, DUNHUA S. RD., DA'AN DIST,, TAIPEI CITY 106 & }
Phone: +886-(0)2-2707-3131  Fax: +886—(0)2-2701-9541 denese
TAIWAN COSMO TAICHUNG OFFICE
Phone: +886-(0)4-2270-2286  Fax: +886-(0)4-2270-2267 Australia

( Malaysia ) COSMOWAVE SDN. BHD.
YL—=¥7  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.
7 1 52/42 Soi Krungthepkrita 13/1 Saphansung District, Saphansung Bangkok 10250 Thailand.
Phone: +66-(0)2-7361667 Fax: +66-(0)2-7361669

( Indonesia ) PT. COSMOWAVE
AVRRIT L. 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 kb F L LK2-60, Tan Tay Do New Urban, Tan Lap Commune, Dan Phuong District, Hanoi, Vietnum
Phone: +84-(0)43-7876085 Fax: +84-(0)43-7876084

( India ) COSMO INSTRUMENTS INDIA PVT, LTD. HEAD OFFICE
14 v K Plot No-261, Sector—8, HSIDC IMT Manesar, Gurgaon—122 050, India

Phone: +91-(0)124-421-0946 Fax: +91-(0)124-4115-926
COSMO INSTRUMENTS INDIA PVT, LTD. SOUTH ZONE REGIONAL OFFICE
Phone: +91-(0)9663384423
COSMO INSTRUMENTS INDIA PVT, LTD. PUNE-CHAKAN OFFICE
Phone: +91-(0)20-6933-2345
COSMO INSTRUMENTS INDIA PVT, LTD. CHENNAI OFFICE
Phone: +91-999-436-4454
COSMO INSTRUMENTS INDIA PVT. LTD. GUJARAT OFFICE
Phone: +91-9725-83-9040

( Germany ) COSMO EU SOLUTIONS TECHNOLOGY GMBH
K1y 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 > 1 Carretera 45 Leon-Silao Km 156.4, Local 19, Colonia Nuevo Mexico C.P. 36270 Silao, GTO, Mexico
Phone: +52(472)117-2157 +1(612)535-5426
COSMO DE MEXICO MONTERREY OFFICE
Phone: +52(81)1104-2479

( Brazil ) TEXEQUIPAMENTOS ELETRONICOS IND. COM. LTDA.
7 5 YL Street Gutemberg Jose Cobucci 293 Pacaembu Itupeva Sao Paulo 13295-000 Brazil
Phone: +55—(0)11-4591-2825

( Australia ) INDUSTRIAL RESEARCH TECHNOLOGY PTY. LTD. VEGETABLE

#—ZR3Y7  6/38 Bridge Street, Eitham VIC 3095, Australia (Delivery only) ©IL INK
Phone: +61-(0)412-176-674
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