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

I770—TAY—

Air Flow Tester

T 7—/\)L7 &l [E] i = R D
AV TIIA TRBET AT — T,

All-in-one flow testers packaged with
air operated values and timer controls.

IT770—X—4—
Air Flow Meter
EBEOREIAETENET,

For high precision flow
measurements.

TO—4—Y
Flow Gauges
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Cosmo's Flow Gauges are combination of
the panel-mount multi-functional Display
Unit and a separate flow sensors, and best
suitable for integration into measuring
machines and systems.

Depending on the conditions of usage and
applications, the customer can select the
most appropriate sensor model.

AF-R220

BREERA7O-FREEHLL
EE5THEIRTES
RFHOZEET770—TA2—TY,
F.S.10mL/min~100L/min®&L >,
Flow sensor can be selected from
Laminar Flow or Mass Flow.

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

DF-2820

HIEMREE TR
BAREXSRERESTT,
IL YV IETHIGATHE,
F.S.10mL/min~500L/min®&L >, -

Laminar flow tube based high precision
flowmeter with enhanced compensation features.
Up to 9 ranges can be configured.

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

DF-231BA

B4 VETHLHEDARERL
?Z?D_Hﬁo -
F.S.500mL/min~500L/minD&L >,

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 CHEHRIRTRER 23
Eiﬁ%ﬁiﬁo .
F.S.10mL/min~500L/minD&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.



H &  Applications

EN\IVT /X IVDHRERE
BENEEmORERE
BENEIVIV7 v —RERE
HAR SRR = RIE

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

Flow Test of gas appliances

EBREXARELYY— Laminar Flow Tubes

EERBLYYERABFS.10mL/min~500L/min®&L>Y
R THEREREMEDHZMEH A AIEE,
BEEYT—ZABLTVWETD,

Can measure pulsatile flows, such as pump discharge rates.
Comes with built—in temperature sensor.

g'.%’&l/‘/“‘f%,&%‘&% FER  Notes
EBREERICRIREEEY Y —DIEHINhTWEEA,
Widest variety of SAVENEDBERBIHALY YD EDDET,
flow ra nge of all Differential Pressure Sensor must be used for measurement.
Line pressure will alter the sensitivity of flow measurement.

NA7Z70—t>H5— Mass Flow Sensors

BRBTAVEYEIT DT VETDREFHAD AR,
BEPREDCHERTETY,

Can measure flow rates at different or varying test pressures.

No need for temperature and atmospheric pressure compensations.

Y, - A : = 5
> == l%lu\
IR ECifGy R N
. SH T ANEFEWNEITDTY Y-V I7—%ERLEI W,
Compensation-free kB D5 % HAlIFFE TS,
Because the sensors are sensitive to dirt and dust, use clean air.
Not suitable for pulsatile flow measurement.

Available with a wide variety of ranges from 10 mL/min to 500 L/min F.S.

BACEITIERBERIEET—ER  Product Warranty and Services

QNN BANRICTCEADRRDIBE
MADEDBRIEY —CANBISNET,

O ENATHEASNIBENTHFENICTRBAINIRGEDES
BUNRDHIETERASNS I 7O0—TAY—AF-R220,AF-2400ZERICTTEBASNSHZRICIE
R~ BRI E2ERD BN TS RRIE OV —ERET>TEDE T,

@For the products purchased through a Cosmo overseas representatives
Your local Cosmo's representative will provide the services within their scope.

@For the products purchased in Japan for an oversea use
When Air Flow Testers, AF-R220 and AF-2400 for oversea use are purchased in Japan,
‘Support Entry' and a 2-year Warranty are available upon request.
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IAF-R220

IFP70—FTRHY—
Air Flow Tester

o ww

L7 — I K % 50 S R A A S B A S e
70—=FAY—TY

2R DX P — 0 fEHEFICH DO TERNGETT
Optimum for testing both discharge flow and
airtightness test.

Laminar flow and Mass flow sensors are selectable,
depending on the applications and usages.

¥ & Main Features

@7 1IVRRTIVYYFTREEERE,
O ANEA REEKFETEZY —KTo

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

@R REBVE XA,
(BAFE/RFE/FEFE/ARAVE

OAF-R220AKFNT, FHRI T — 5 DR A AT BE,

OUSBR—hFIAT. BERBT - INEZRE,

@20 C - TRETRRY 2EMAERTZEH,
(A7 3V ERE)

@ iET v VHEE (C-CHK) R,

O THREXEMIEICT. TANENNEE U BRI,
RETANENRDOREZRT

@ Multi-language available
(Japanese, Engllish, Chinese and Spanish).

@Test result analysis is available.
@Test result can be easily stored in USB memory.

@Cquivalent flow rate at 1 atm, 20°C available (Option).
@Flow check (C-CHK) as standard feature.

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

=1
BHE BE Features
% BE " B Features Description
== sHAEEZ6EEAE. Display 6 measurement screens are available
ZI KRS EEZRTERET,
Silizer The pneumatic circuit is cleaned at the end of every test
< o FRORERICTF—EERDOIY—=>T Protection
Y —RE | 270z,
Test Blow Check | After the test, the fill valve is opened to check if there is flow
Ja-— RERTH MEAZHVTRELN RN TNZE Reliability . .
=D Frws EFaylLET, C-CHK Flow is compared with the value of Flow Master
Th d flow i d with th | f Fl
WEEE ok | mmvas—omcwmLa, FCHK | e om0 1 o vlueof Pl
3 —Zx B2 —
F-CHK Eﬁjﬁ;@%i@/?luuuLEVZQ DELHEBRLET, Formula Samples the flows at Target Test Press (T1) to display the
Optimizer optimized flow
HIE BEDTAMNEEREL ER B CHIERRSEE T, Flow Tow-Point Samples the flows at two pressure points, Target Test Press
e 2RA 7 b FH2REOEN - RET—F%=LRStE .. .. (T1) and Off-Target Test Press (T2), to optimize the
EE%% ﬁ.l-.E BERRETVED, Optimizer | Optimizer measured flow when the test pressure is off target
T
TIVFRA BEDTANEMEDHKEEEFTHY Y TUVY Multi-Point Samples the flows at Target Test Press (T1) and other
v MEE ULRBERREIETET, . multiple pressure points within the allowable range to
Optimizer optimize the flow when the test pressure is off target
=5 R A50007 — ¥ ZNBIHE/HLET,
72U 388%’&')7—_/\0)1%??531%—@30 Data Acquisition Up to 5000 data are stored. USB can be used for data storing.
T— 2R HI G — st BT ST, Data Analysis Counter, Statistics, Waveform display
12 AEEEE. £ IEEEIC User Span Span value is either manually entered or automatically setup.
T=5=7Y18 = o =
HETBHEETT, Exhaust Interference Exhaust timing will be controlled for the cases where
HES TSR 1E FRNEDHER DY A ST E AR TEHEL £ Prevention multiple cavities are tested at the same time.
28T 1 b a— ;igg;ﬁ?ﬂﬁ LINSYEDBBWERE LT Digital Filter C;/:;iis the readings for more stable readings with less
N ° .
20°C. 1 S EDBETIF— 2 RULIBORES: . . The flow rate when air is flown in an environment of 1 atm
e s — = 2= = SH— quivalent Flow Display at 20 °C is displayed. When the atmospheric sensor
FHfRERT ERLETATVavOASELI Y —% E lent Flow Displ c
HASLEBEEEH CERTEEXY, (option) is used, this feature can be automatically used.
2ERPEHIE EERENG (UL2/UL). FEENG( LL2/LL), Flow Limits Upper limits; UL2/UL, Lower limits: LL2/LL
mEMEHALL NG~LL2 NG / UL NG~UL2 NG . When the flow is in the range between “S-DET LL and S-DET
RHER HEOR. BRHETSWETT. DET Extension LL2" or “5-DET UL an S-DET UL2", the DET is repeated.
- ABHEKFARE HEKFLIZY RBIFE). . External Exhaust Valve (Exhaust valve unit is sold separately)
S, 9 Lr
T 7Y a7 Rk NEBIA VSRR (UNA ISR L= RBIFE) o Optional Feature Bypass circuit ready (Bypass circuit unit is sold separately.)
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Specifications

RIE AR T7— Pressure Media Air
SE7—o= +1.5% of F.S. £1digit Lami A s +1.56% of F.S. 1 digit
ot — (FBETANE) aminar Flow sensor (Specified test pressure)
BE +1.5% of F.S. £1digit Accuracy +1.5% of F.S. =1 digit
TZ2TO—tey— | GEETAKE) VEes Flow Senser (Specified test pressure)
+3.0% of F.S. +1digit £3.0% of F.S. =1 digit
(FBETARNELS) (Unspecified test pressure)
MENLOT):1~10 kPa(LFalL—4—EBE) Micro (LO1): 1 to 10 kPa (Regulator not enclosed)
HYEE (LO3) : 10~30 kPa(¥Y X 70O—D#H) Micro low (L03): 10 to 30 kPa (Mass Flow only)
= HIEE (LO5) : 10~50 kPa(ZX+—D#H) . Micro low (L05): 10 to 50 kPa (Laminar Flow only)
IBET R FENEH B (L) :30~80 kPa Specified Pressure Range | ' 10610 610 [
(M) :30~700 kPa Medium (M): 30 to 700 kPa
BE(V):-10~-70 kPa(20LLY Y ETOX ) Vacuum (V): =10 to -70 kPa (Available up to 20L range)
F v U RIVEL 32ch(0~31) Number of Channels 32 channels (#0 to #31)
5 AC100~240V+10%, 50/60Hz, 60VA max P S 100 to 240 VAC+10%, 50/60 Hz,60 VA max
R (FBOEIRT—TILIFAC1 25V T TER) O SeUIES (Use the enclosed power cord at 125 VAC or less)
R A I — R EEH 999.9 # (£ #28£0.1%) Timer Setting Up to 999.9 s (Resolution: 0.1 s)
>Z FER )= IT7—%ER, P S Clean air. The source pressure must be
7 L TERETANELD+0BNENNKRETT, IREERIUE el sufficiently higher than the test pressure
R E 5~45°C Operating Temperature 5 to 45 °C
EE 80 BRHLUUTF, fefeUiEBREC L, Humidity 80 % RH or less / no dew condensation
g2 #9915 kg Weight Approx. 15 kg
LER / /\Oy R NER: Re 1/4 Pressure source / Pilot pressure source Rc 1/4
ot g g 142 (Z2F—HEHD100LDOHRe 3/8) q (Laminar Flow Model 100L only: Rc 3/8)
REEROE 7— & 200 mL/minkF Re 1/4. Port Size WORK Port 200 mL/min or less: Rc 1/4,
500 mL/min{ ERc1/2 500 mL/min or more: Rc 1/2
CPU ARM9 400 MHz, DRAM 128 MB CPU ARM9 400 MHz, DRAM 128 MB

70> MilR—

k| T.IL, ML, D, PEIEREA

U7 RIR— b

T, IL, ML, D, PEERLEH

Front panel port

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

Rear panel port

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

RS-232 — TEENHIEE TP —RE., HIEE. RS-232 Flow, Pressure, Comp value, Air temp, Flow limits,
T—2RE KKE. At Test data Atm press, and others
REEEEHL | csvIraL CSV Copy to USB | csv file
FHRIREDINY VT VT VAT LAEED
USBH— Ny IF I I TRI L P OT YT — k. USB Port garamoeter BtackL’vaI), S\/s‘ti(eprTE)FB)ackup, Software update,
BESHBEEDTC— (PDF771IL) SL IS TS
— L/min, mL/min, L/s, mL/s, L/h, m3/h, . L/min, mL/min, L/s, mL/s, L/h, m3/h, USP
EE iva
METREAL USP(Z2—H—X/X>) Flow Unit (User Span)
kPa, MPa, (psi, kg/cm?, bar, mbar, kPa, MPa, (psi, kg/cm2, bar, mbar, mmHg, cmHg, inHg,
EHRREM mmHg, cmHg, inHg, mmHz0) Pressure Unit mmH20) The units in () are not available for SI unit

( )AIEIESI

restriction models.

IEER TR R U R &

WZEREER

TV BN EE. &V —T7 2 —RER
AR Y — BRIA—K (Bm) REREE.
Bk E

Pneumatic Circuit

Standard Accessories

EAER

S_Option

8 sV5
=
2
e G onten

B =

svs 3

DL1 | FCHK | PCHG | CHG | LDET

SDET EXH [ END

Test 4“ {% : é P F3 \Z}
pressure .—‘ > * : Work
source Y 52 g \E,AVS !
F1 \%! 0 ;
T eX option !
: ! F4 v
400-~700kPa sv2 ' 1 5 AL
Pilot & @ v =ave :
pressure @—@ — o1 o, CiUIITIUIIIITIY 1--{O BYPASS
source 0
F2 sv3 '

Svi

SV2

+--©) EXHAUST

sv3
sva
SV5

SVée

sv7

F_Option

sv7
—————————————————————————— ©) Pre-CHG '

Ssv8 ‘

Quick mounting brackets, Interface connectors,
Power cord (3 m),
Inspection record, Operation Manual

External Appearance

253

AIR FLOW TESTER
AF-R220

2753




I770—FTARY—
Air Flow Tester

AF-R22

BE X Model Number
AF-R220~| () #EtE>Y— Flow sensor | | @ WBEYY—L>YY Flow Sensor Range || (3) SAESER Test Pressure Range | -

| @ A7v3> option | ( | (B #WEBLYY Flow Range |, | (6 FANEA Test Pressure |,| (7) BB Conversion Temperature | )

W2t — Flow sensor WIAEEE Conversion Temperature
D522 symbol ‘ F3 ‘ F4 @52 symbol ‘ S ‘ N
RnE RRA7A—t ¥— | FIF—T70—€rP— nE 20c | oc
Description Mass flow sensor Laminar flow sensor Description

EtH—L>Y Flow Sensor Range
A7B8—+t % — Mass flow sensor‘SOOML‘ 2L ‘ 5L ‘ 20L ‘ 50L ‘ 100L‘
S+—70—4>%— Laminar flow sensor| 10ML | 20ML| 50ML | 100ML|200ML{500ML| 1L

|20 | 5L | 1oL | 200 | 30L | 0L | 100L

mi
bess
Smbol |5

WEAESEE Test Pressure Ranges
® 8 symbol | wien | wiee | wsen | L o | v
HAESIE Pressure Ranges | 1~10kPa | 10~30kPa | 10~50kPa | 30~80kPa | 30~700kPa | -10~-70kPa

¥1 D L0NELFaL—2—RRELERA, 1l
21 L3R R7A—E VY —DFH, L05IEZIF—T7O—trY—Dd, K2

Regulator is not enclosed for LO1.
LO3 is for Mass flow sensor only and LOS is for Laminar flow sensor only.

WA 3> Options
-3 @s2e SN Features (@) Symbol Description
INETAR WAV S 1 RBEWT—IRECEN, Built-in Bypass Effective for large-volume parts. Pressurizes
B8+ BT | pum/ v/ 2 2k B MBS/ -1/ R B, Circuit Bl | ihe tested part during GHG stage.
HKAERNBLED, Built-in Exhaust Exhaust Valve is set in the tester. Prevents
REBHESFT G1 T—IM5DTHBEVAGKTERDDETY, Valve Gl testers from oils and dusts.
ZERINE UNAINR MEIRT. FANELDEWEDE RS SR Dual Pressure Reduces pressurization time by applying a pressure
2= MERIF) F (FlFEREFEHFT) IE USRI HEERD T, (Bypass circuit unit is [ higher than the test pressure for a predetermined
sold separately.) period of time (or to a target pressure) during CHG.
2RPARAITE ¢ 7 PHAROREERAL, HE SR T, Secondary Flow The flow coming out of the tested part is
ZERINERSEZE R FATYavTBELF 1L —F— 1% Measurement c measured and judged.
| % — BIRUEEIRELE T,
S = o Dual pressure EP Specify this option when EP Regulator is
BEENCAL RRY—T—VILLBREEF v I =EED Regulator connector R1 selected in option F.
F vy EKR X | 2 IRCBVTHEF Ty I LES,
= = = = Automatic CAL Check CX Automatically checks sensitivity with flow master
fFl;ié;};gOIE%) FR %L;;J%—? Lol Dual Range Calibration FR L Range and U Range calibrations are
> (For F4 Only) available for 1L or higher ranges.
5 : W | RANYTNILTOREhEMSEET, Stop Valve Monitorin W Checks open/close of stop valve
= o st
=1 [
T E—A T3y A F—RRLAAET 7T — Filter Option A Filter with Auto-drain
= : The atmospheric pressure is automatically
AKREEH— BHREDAKEL Y —EERK L. Atmospheric Pressure K ith a high perf Ay
Gt | K | Bheiazemnassiler. Sensor(ror o) coprd i g promancesrspha
Ny T — FEXNYyTU— X Rechargeable Battery. The rechargeable
T3y PX2 BIRFFISCEBAMN CRDET, Battery Option PX2 battery does not conform to the CE.
— B . .
BRELYY-TANE—E Table of Flow Range — Test Pressure Combinations
YA70—tYY—L>Y  Mass flow sensor EF—70—tYY—LYY Laminar flow sensor
ezl Y Flow Range T [£E5B Test Pressure Range =LY Flow Range T [£&5E Test Pressure Range
G#EL VY FlowR ®F R ESHE Test P R @H L>¥ FlowR ®F A ESEE Test P R
L>Yss T EE EFE i=|:3 L>IsRs R EE =153
Range Symbol | Flow Range Positive Pressure | Negative Pressure Range Symbol | Flow Range Positive Pressure | Negative Pressure
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
20L 0~20 L/min 10~700 kPa -10~ -70 kPa 100ML 0~100 mL/min 10~700 kPa -10~-70 kPa
50L 0~50 L/min 10~700 kPa = 200ML 0~200 mL/min 10~700 kPa -10~-70 kPa
100L 0~100 L/min 10~700 kPa — 500ML 0~500 mL/min 10~700 kPa -10~-70 kPa
@Bl U EEDORNSBROKES, 1L 0~1 L/m{n 10~700 kPa -10~-70 kPa
Q@ETETANERELYYDTANEHEANTTIEEBWNET, 2L 0~2L/min | 10~700kPa -10~-70kPa
@FHHZWZDEDICDVWTIETHHK TS, 5L 0~5L/min | 10~700kPa | -10~-70kPa
OLOT LYV VEREFDH 1~10kPan EETANEAEE ICEFNETT, 10L 0~10L/min | 10~700 kPa -10~-70 kPa
@Select the range from the lists above. 20L 0~20 L/min 10~700 kPa -10~-70 kPa
:gpecifyl/tthce: test pfressure vvitlpindeach pressure range. 30L 0~30 L/min 10~700 kPa _
onsults Losmo Tor unspecitied ranges. ~ N - —
@®\When " LO1" range selected, the additional of 1 to 10kPa S 0~50 L/m!n l0as00Ee
is included in the positive pressure. 100L 0~100 L/min | 10~500 kPa -
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AF-R220 272"
Air Flow Tester

HEEEBINT. EWSEHMELE  New features make the operation easier

B7AAVRTEIYFINRIVTIREEDE L. AfAZa—
EVWZIHNE
tj 5~ d?

Intuitive and Easy-to-Navigate configuration

. X HAE st
with Icons allow the easy operation.
# IE # i
AL VAZ2—p
Main Menu p

WEHAIT— Y ORERTP. izt T — B TEEHICT. RBEEERNLDESIC

Test results can be monitored in charts, and
test logs can be viewed ‘ - e

in Figures and Graphs. [[SEEIj—— 2 6 1 241
R (S-DET) E 6

L —

i L/min TARED kpa

1 000 100 _

1 200 |

AT R MERFE
ATest Resulf Analysis

,,,,,,,,,,,,,,, I A7 2 MERRE
= y GHAEERERR ATest Result Log
A 4 Measuring Valus in Graph Display

W4 S5 (BAEE. =55 PEEE. AR VEE) M T,
BATEZRID

Multi-language (Japanese, English, Chinese,
Spanish) available.

SHEERD

Languages Selectable p

BUSBR—MERICED . BHLBT—FNEPIRATLINY I Ty TERE

USB port makes easy data acquisition and Ny HT 9T/
system back-up.

D — Ak A

m {§5T
m AT ILER F—4

USBF— % {77 )
T8GR ik 4

sHRlRTE G TILEN 2T (ERRIRET)

EERTE

ANV Ty TEERT
A Data Backup / Restore

AT X MERH

AUSBT — % {R47 AExtract Test Logs to USB
4 USB Data Store
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IF770—FTAY—IY—X Air Flow Tester in General

WEIESIX Measurement Methods

\‘135?15\']?1'5,5\'] Primary flow measurement )

EnEt
Pressure mEEYY— B =7
gauge Flow sensor Shutoff valve Part
BER
Pressure
regulator
@7 —VICERIDLETTTAMNTE REDHE,
XYwhk @RECVT—ICTIFADDEKRELEGANTES,
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.

- FXAYw K . ORELTEECICETREZEY,
lesadva ntages 4 @Takes some time before the flow rate stabilizes.

2°RfAIEHE] Secondary flow measurement )

——
EAE
Pressure B 77
gauge Shutoff valve Part
O— —
mEtYY—
BEFR Flow sensor
Pressure \
regulator /E \r
@ 7— /HORIDREFHRIDI). B2 T ANEDEFHAIN 1 & DFREET TRIRE,
@2 FFEFHRIAY AT BE,
1
XUy I\ @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.
ORECVT—ICEENDIDZH. TV FEICHEZSEZ 2550 H D,
Q@T—IUHNSDITIRERBYMNRELYT—ICADPTL,
TAUw ks

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

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

Disadvantages




IFP7A—TRY—VI)—X
Air Flow Tester Series

B7O0—7AMSRIsERDAE How to Reduce the Flow Test Time
RELRRBBDT — 7 DL NEICEWRRD D200 97, SONMIER R 28563 5 ik ZzHa L9,

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

INTIXA[EIEE  Bypass circuit )

AEBBROT— 7 PRNRELY Y TRRB LY B

ATRENTWS D, T—IANLT7— G922 DIk I

BOBDET, AN
ZZTARDOKSIC/NANARZBHAH INETET -

COREBIT— Sl RIMELET, SEDE Rty — s 59—y
CDONANRAFTT—IANKREHRBTETEIDOTME gauge Flow sensor Shutoff valve Part
BEZERT LN TEET, O_D E_( L
Since the flow sensor ristricts, the flow going into for \
large— volume parts, it takes time to supply air to the BEF

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.

With this bypass valve, air can be supplied to the part
at high flow rates to reduce the pressurization time. BALEAV2 Stop valve V2

HETIR Pressurization stage | 4 T#2 Detection stage

INAINZFVT Bypass valve V1

2EINE (BFR) Two-step pressurization(time-controlled) )

RERBEDT—VICEBRICMETSHR T, WER 1 Pressureregulatorl  FEAE 1BE#

METRTET 1 REORERMIRETANELDEWE  BWEA_High pressure Pressure@ First valve

NERDSNIBRIE FIELE T, eouee Vi

RIC2ZEBRBORICVIDBEZREDTANEZMELET,

1BREDOEWEADZINZ5REZHETZIETIHREIC EAst

BT O TP~ R AT BN TEET, Pressure REEZY— omEs 77
gauge Flow sensor Second valve Part

This method actively pressurizes large — volume parts. | A /

Initially the first valve is opened during the ()_[ |V2| \ \?

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. HETIR Pressurization stage | 4 T#2 Detection stage
By controlling the amount of time during which high 1E8EAV1 First valve V1
pressure is applied in the first step, this method can 2EBEHV1 Second valve V2
rapidly supply air to the part.

WEF 2 Pressure regulator 2
FTAKNEA Test pressure

2EXINE(EA) Two-step pressurizaﬁon(pressure—controlled))

LREAMUKSIEREBRBTEDT—VICEBRICINETY

AN TY,
2ERINE (B5RE) TIRTERBEOMEZRE TROTWE L
B EES (ENAREENDBET2RENGDE R FY, BOA 1 Pressureregulatorl  ENEE 1gE# EAk
T—NORE LEENTERD M OENINRE T Pe\l) frlale e
U EAIELIS2BEAYINEZ MEDTANEE O—[ V1
MELET,
T— I DRESHEDESEOTHHERTELT, E75t -

A FoED e Pressure mEEYY— 2BEH 7=
As in the method explained above, this method gauge Flow sensor . snd valve Part
actively pressurizes large—volume parts. ( | V2 | e\ /B
In the time-controlled two-step pressurization I_l hd \
method, the first—step pressurization process is WESR 2 Pressure regulator 2
determined based on time. TANEA 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 TERFAV1 First valve V1
so that the tester switches to the second valve when 2B2E#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.

BIET#2 Pressurization stage | B T#2 Detection stage
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TIYINT7O—R—5—
Digital Flow Meter

A YA B G 7 R E THRA L HERITHIGL £
ISR CHR RN D 2 DIGHZ 2R LET
KSEEIZHEAMLD D £ 1% RS H M T

¥ WLy 1 L/min L E

Handles a wide-range of needs, from in-line
inspections to laboratory exams.

Large LCD screen displays flow rates and other
useful information.

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

¥ B Main Features

OB I RENSKREFTELYIYZHE, @CExtensive range of flows, from very low to very high.

ORS-232CIE#ELfHE. T —FINENTZ S, @®RS-232C included as standard or data acquisition.

@32CHDF v xJLHEE, @32-channel function.

Q2 fEERBDTEHETMEDOX/NXBINTEE, @2-level alarm settings for high and low flow screening.

OFELYIYBRAILVY BRESASEKE @®Up to 8 interchangeable laminar flow tubes for multi-range
YIDEZ % LY IhOTEE, measurements.

@1/ mnULEDLYIT 2LV IRENTTEE,  @For 1L/min or higher range, two-range calibration is available.

WM HE Features

-1 AN B Features Description
— 4, NI ZA MIETILRY NRBRTR R : Full dot LCD panel with backlight
RITHAEE N5+ MEEAREE Display Backlight intensity :Adjustable
P ) HifflI2EBXLOfI T ERDEIRERTE : Two high-level (HH and HI) and one low- level (LO)
LR ERE HH. HI. LO Alarm settings alam settings
- MERERR + Conversion Flow:
_ . (MREBETISEICHBEREINIE) Volumetric flow normalized to a specific temprature and 1 atm
MERTE—F - HfRERR Flow rate display modes after measured at any given condition of temperature and pressure.
(7—0%AVT71RELIRE 20C 1RE - Equivalent Flow:
DEREBETI7Z—ZRUIREDME) Flow in an orifice plate measured at 20°C and 1 atm.
(e STEN ~ Provided as a standard. Compatibility with DF-2800
RS-232C DF-2800¥) —X HitH B BiE 6 XIS RS-232€C allows for interactive communication.
Z1ILF—FE#H0~30, ) )
FORIVTAIVE—HEEE | TIL5—ERICE DERENTFHL Digital filter feature e o 10 20) 0 average readings and
REUEHINERETS, ‘
INAT— REEHEE ERDANT DT %R EATRE Password change Can specify any 4-digit number as the password.
8
/. o o (A7>av) ek s DF-2800/2810 S F (Option) Supports contact output compatible with
fERRARERR— b HHROEREDTHE Output port compatibility | - o5,0/2810 series.

HME T Model Number
DF-2820-F4-

D A7vavES Option |=| @ BET—F) Power Cord |

BA733Y Options WER—7IL Power Cord
D se % HE (D symbol Features @S n &

P 1V EEEHHIE P Automatic Line Pressure Correction VA 125VEIRT —7)L3m

K AKIEBEIMHIE K Automatic Atmospheric Pressure Correction VE 250VERT —7)L2m

Al O (R E) Al Analog Output (Flow) VK 240VERT —7)L2m (FEER)
A2 FFATEA (REME, 71 > EfE) A2 Analog Output (Flow, Line Pressure) (2) Symbol Description

D BCDiH D BCD Output VA Power Cord 125 VAC 3m

DF-2800/2810 HEi#ul/OR—h R DF-2800/2810 Compatible I/0 Port VE Power Cord 250 VAC 2m
H BS54V EMEE (400kPall t) H High Line Pressure (400 kPa or higher) VK Power cord 240 VAC, 2 m (Only for Chinese customers)
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Specifications

FIFNTA—X—5—
Digital Flow Meter

DF-2820

g
mELVY— SEr—oa—tyY—(BhRE) Flow sensor Laminar flow tube -
HE TR Bz Pressure media Air § ;:%
R <55 BRAOLVY 9 ranges Up to 8 interchangeable laminar flow tubes g
mELYY BRESARDYIZ TR Flow ranges for multi-range measurements °
Fv > 2xIVER 32ch(0~31) Number of channels 32 (CHO to CH31)

H
e — 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). > 5 J
BRI () DEMIFSIEAAKRTIIRETEELE Ao Display flow units Units in () are not available on S| unit models. ; ] EIJJ
e kPa.MPa. (PSI. kg/cm2, bar, mbar. mmHg. kPa, MPa, E g ;dt
EHFTTREA cmHg.inHg. mmH20) Display pressure units (PSI, kg/cm?, bar, mbar, mmHg, cmHg, inHg and mmH20). T
( )DEAMEFSIBEMEKRTIIRETEE A Units in () are not available on Sl unit models.
i;?’%)a?jﬁ;IE FEhtyy—EBHicL2E8EE ?(;thl?e?tla(t;ll’f I(g\:ﬁr:)rr:e)ssure Integrated pressure sensor for automatic correction. i g
ASEBEMEIE | ASECYT—EHICk2EIHBE Automatic atmospheric | Integrated barometric pressure sensor for automatic correction. % 4
(FFTv3y) e EL>H— : 800~1200hPafEst £ pressure correction (option) | Absolute pressure sensor: Absolute pressure range of 800 to 1200hPa % ?
DF7A#—<vhk | &ETF—5DEN. DF format Various types of data output. § \
RS-232C EERHA 1200.9600.19200bps Fixed length output | 1200, 9600, or 19200bps Sl
2wk = RS-232C format
7+ 287+—<whk | DF-28003")—XERUHAFAE, 28 format Same output format as the DF-2800 series. .
EERESD 1200.9600. 19200bps Fixed length output | 1200, 9600, or 19200bps = t:
O3
DAV 1 s by— mey
;él_;j[;g J) z;ig/ IS T—HHARELN Serial printer format Printer format Output data and settings % § :IE
=
{EFEESEH 5~45 °C Operating temperature range | 5 to 45 °C =g %
"5 2 # 11 kg Weight Approx. 11 kg | ]
E AC100~240V+10%, 50/60Hz,100VA max Power source AC100 to 240V+10%, 50/60Hz,100VA max z 4
o3
TEy
e < —1 S0 It == H § < EI]
BRELYIRERERRNS)  Flow Ranges (Laminar flow tubes sold separately) o2}
@&\
2 = L’Eﬁi'f‘”é‘ﬁflﬁ LY VR & RRHT Ed ;E (Max) RENEE
aminar Flow : o ax.
Symbol Tube Modal Range and Display Digits Line Prassure Accuracy .
10ML | LF-104N-10C 0.00~10.00 mL/min = z g
-~ i e
20ML | LF-104N-20C 0.00~20.00 mL/min - KGEDIBE At atmospheric pressure S g
50ML | LF-104N-50C 0.0~50.0 mL/min 990kPa *1.0% of F.S. *1digit S
100ML | LF-104N-100C 0.0~100.0 mL/min . z»f ‘/E?i%%+ \é\/ith line pressure .
o L
200ML | LF-104N-200C 0.0~200.0 mL/min +3.0%of £.5. Z1digit £y
o5
500ML | LF-104N-500C 0~500 mL/min 2 ] I
_ samse | 1L (F.S)FSERE ||| -5 —iox [ 1L>9 (RD) WEEEREE| 5 27
22 EII!LE&K ﬁl‘?’\ﬁi’&x LL >V EiE R UL ORE ﬁ/‘.l'f\ﬁ‘}ﬁ S 4 V[E (Max) TR @ g T
Symbol L.? n;m?\; FLO\IN 1range (F.S)and L e a_n_d 1range (R.D) U range Li I\gax. Accuracy B
ube Mode display digits Display Digits and display units ne Fressure -
1L | LF-104N-1L 0.00~1.000L/min | 0.000~0.300 L/min | 0.300~1.000 L/min HiLYJRD) -ULYY 7y
2L | LF-104N-2L 0.00~2.000L/min | 0.000~0.600 L/min | 0.600~2.000 L/min 700kPa irange (R.D)U range ;) 4
5L | LF-104N-5L 0.00~5.00L/min | 0.000~1.500L/min |  1.50~5.00 L/min . fﬁgwﬁﬁs itﬁt.m.ospheric pressure 2 ;j*
N A o T1.0% of F.5. = 1digit Z g
10L | LF-104N-10L 0.00~10.00L/min 0.00~3.00 L/min | 3.00~10.00 L/min CSAVEDES  With line pressure Ll |
20L | LF-104N-20L 0.00~20.00L/min 0.00~6.00 L/min | 6.00~20.00 L/min 500kPa +3.0% of F.S. *1digit _—
30L | LF-104N-30L 0.0~30.0L/min 0.00~9.00 L/min 9.0~30.0 L/min WILVYFS) -LLYY
50L | LF-105BN-50L | 0.00~500L/min | 0.00~15.00L/min | 150~500L/min | . lrange (F.S) Lrange g g
- . ~ . ~ . a s KKEDIBE At atmospheric pressure <§ N
100L | LF-105BN-100L 0.0 100.0L/mfn 0.0~30.0 L/mfn 30.0~100.0 L/mrn £1.0% of F.5. +1digit gy
200L | LF2-200L 0.0~200.0L/min 0.0~60.0 L/min | 60.0~200.0 L/min S0kPa - SAVEDES  With line pressure
500L | LF2-500L 0.0~500L/min 0.0~150.0 L/min 150~500 L/min +3.0% of F.S. +1digit =

NOTET: ERLYYVERRB AT ERORELEZRLTVET,
NOTE1: The above ranges are the flow ranges at the atmospheric pressure.

NOTEZ2: EREEIXICNDOM<HDIF201 1F4ALRIOBREEUNERE LYY —AR VY —DERBICEDE U,
NOTE2: Model numbers containing N indicate models that use temperature sensor connectors different from those used in the conventional laminar flow tubes.

NOTE3: TL/min EQELYY (1LY V) EBRIF.0~TILLY Y (FS) Xid 30%~7ILL>Y (R.D) DRBEERMNTEET,
NOTES: 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.

EAERE

External Appearance

5311055920y
i

299

&cosmo

o o

DIGITAL FLOW METER
DF-2820
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EEm

i— 380

uone|najed moj4
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pJepuels Juswainsean
S

— 62 —> 280 ‘

LF2-200L ¢59.5X334mm
LF2-500L ¢89.5X448.5mm
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DF-231BA 1772
Mass Flow Gauge

B (99%)0% 300ms)ZHBIL 72
IR LW ALGE [ 2o ﬁ%}fﬁv‘?x7n—h ‘/"j‘_

DF-231BA equips highly responsive
(99% response 300ms)

Mass flow sensor.

Sk RRBHEEEOFMIS16R—IETETEN,
*k Please refer to page 16 about details of display functions.

OYAT7O—tYY—THEREERHITS/H @With Mass Flow Sensing technology, there is no need to

BECPENDOHESHESDE A, correct for fluid temperature or pressure.

OERZTANEPTANENZE(LTBZLS5%T  @Flow can be measured under different test pressures or
EEHHAEEE T, varying test pressures.

Q@ RHIHIETE ITNSWHIEBENLLEHAD  @Highly responsive due to the extremely small sensing
FFEfEMEITEXT, element.

QLR CERADAEICHEUET, @ The multifunctional display meets various measurement needs.

BM{EAMF Application Examples

1
BRODTANETD mEILELD : Flow measurement Flow rate-based product
mERE REMRBHE | under various test pressures. Pass/Fail judgment.
1
1
ZmETI—ID REOT—YHEI. Flow measurement of Data Acquisition and
mEAE NYIAVF—FEH’ ! various types of workpieces. Recording to a PC, etc.
B3 I Model Number
DF-23 1BA- | (D REL>YRES Flow Range | | (2 A72aviLS Option | - | (3) BIREERES Power Voltage
BRELYY  Flow Range BA7>3> Option
328 Symbol | AEE Flow Range | R Reading @n= n &
500ML 0~500 mL/min 000~500 F1 FFAT AV
2L 0~2 L/min 0.000~1.999 F2 FFOTEATI0V
5L 0~5 L/min 0.00~5.00 i
20L 0~20 L/min 0.00~19.99 @ Sl e
50L 0~50 L/min 00.0~50.0
F1 5 V analog output
200L 0~200 L/min 00.0~199.9
- F2 10 V analog output
500L 0~500 L/min 000~500 *The output is raw output from the sensor.
BACPZ#SY 74— AC Adapter
©F:= A B 3 symbol Description
VG AC7 R THZ— 100V7r—7)b3m VG AC adapter 100 V cable (3 m)
VH ACT7 A TH— 240V5—TIU2m VH AC adapter 240 V cable (2 m)
V) ACT R TR—EEL V) AC adapter not enclosed
VK 240VEES—7IV2m (PEERH) VK Power cord 240 VAC, 2 m (Only for Chinese customers)

BAEE External Appearance

A
500 ML~ 50 L 200 L 500 L
o - A 55 72 72
B 48 75 75
C 58 87 87
D 91 98.6 98.6
e e E 69.1 82.1 96.1
[ = = ] BT © mm
F 37 50 59 Unit : mm
D
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Specifications

DF-231B

YRA7O—ErH—
Mass Flow Sensor

YR7A-5=Y
Mass Flow Gauge

MF-13

g
L T 500 mL/min 500 mL/min g
mEL Y 2,5, 20, 50, 200, 500 L/min Flow ranges 2,5, 20, 50, 200, 500 L/min : 2
HIE A I7—CGDRUIEEH R 42 Pressure media Air 81 and specified gases*2) ; 5
- +3% of rdg +1digit £3% of rdg +1digit °
e | F5~20% | 500 5001 /mink£5% of rdg +1digit Accuracy | > 1020% | 500,500L/min +5% of rdg +1digt
20%3Ki% | +1% of F.S.+1digit 20% or less | 1% of £.S.1digit .- 'til
TZo
s _ 0~50°C . 0to 50°C N
PR (BURSERFEEEE I +10~35C) Dyt o gl (accuracy is guaranteed only for £10 to 35°C) E g %
S
-70kPa~1MPa -70kPa to 1MPa
ERE R 200,500L/minl-35kPa~1MPa FIESSLITE (EITEE 200,500L/min -35kPa to 1MPa
H
E 1.5MPa Withstand pressure 1.5MPa zJ
o0
SERE # 300ms / 99% R TV TIHE Response Approx. 300ms / step response to 99% % J”
g
ES8% BK2kPa Pressure loss Up to 2 kPa g%
N
v 50L/minL T :Rc(PT)1/4 . 50 L/min or lower : Rc(PT)1/4 e
BEHOR 200L/minil_E:Re(PT)1/2 Port size 200L/min or higher : Re(PT)1/2 %
TE DC24V£10% 0.3Amax P 24VDC +10% , 0.3Amax ol
L2 ACTE 79— 8 R SeiEs AC adapter enclosed o= \g
hHeEs
(1) Y —RANDIRMOTHDBRAZR SR, ERAICT LY —EBMOHFTTEL (*1)Provide the filter on the upstream side of the sensor to prevent the entry of mist or contaminants NES EI
C2)IEEARRBT NI REARAE AR SAAI VAR TANS AR TV IIRXTY, (*2)Specified gases include argon, carbon dioxide, natural gas 13A, methane, propane and butane. 3 = 3‘(
BUARFROREDH THEDRIRBUEL A, The gas coefficient is specified but the accuracy is not guaranteed. o % |
LR
|
o5
né
YA70—t> Y — Ik
>& ¢
Mass Flow Sensor @t
> 24«
‘ =83
TZD
- = - =
DF-231BAIHL T ERInEYA7a—k oy —%2 358
¥ Bl e =¥y . g1
BN TOHOHERLELL
Highly responsive mass flow sensor for the S5y
T3t
DF-231BA can be purchased alone. N
= ot
el
. pe . = ~ )
Bt #k Specifications BREL>YY FlowRange
” 500ML~50L(PT1/4) Connection 500 ML to 50 L (PT1/4) 522 Symbol | HIFE Elow Range g3
EROR 200L~500L(PT1/2) port diameter 200 L to 500 L (PT1/2) BS Sy REEEE g o !
500ML 0~500 mL/min &
500ML~50L : +3% of rdg 500 ML to 50 L : +3% of rdg - o Q»
HE 200L~500L : 5% of rdg Accuracy 200 L to 500 L : +5% of rdg 2L 0~2 L/min g
F.SD20%Kd+1% of F.S. Less than 20 % of F.S.: +1 digit 51 0~5 L/min 2
BR DC12~24V Power source 12 t0 24 V DC 20L 0~20 L/min
HAOBE 0~5VDC Output voltage | 0to5VDC 0L 0~50 L/min 2.
HIE A I7—RUCEEHR Pressure media Air and specified gases 200L 0~200 L/min é, '{)’L"
M 99%I52&300ms Response 300 ms for 99% response 500L 0~500 L/min el
RTHEEE T)LAKTR RS Display function | Full 4 digits
SBT—7IV | Z=#E3msr—JIL Supplied cable 3 m cable as standard
>
Z =
S . . o B
VYA7A—tY U —0DFEEBEEE  Principle and Structure of Mass Flow Sensor :
N - _ N7 O Y —ClHAFEN AN RERERRICID TP —DEEICEEL:
NAIAEY Y —TI7-OREERA (EREMDHT T EN TEET, (HRRE) + (BEASEOT7—FE) = (& .
Air weight is detected with 5 i EXKEOHERR) CRE ENCERAAERBERD SN TEEY, :H
the microsensor. Princiol Signals related to the moving air mass can be picked up with the relative % -
Y27 O0—toH— T ey rinciple temperature detector that is built into the microsensor. Thus the standard s
Ve Flewy SErser Micro flow sensor volumetric flow rate can be derived from the simple equation “Mass Flow/standard
| i/ air density = volumetric flow rate,” regardless of temperature and pressure. I
=<
ADOBECHNERZ ZERASEIRBESN TVWET. Y —0HO f
HELBIEYr7O0E S —F v I HEARAENTNET, VT —DRE g ﬁ
B & EPERCNSVESBILEOVRATO—E Y —IcB>TET, g
A A flow—-straightening metal mesh is located at the inlet of the microsensor. El
| "1/ Structure gl

BRASA

Flow-straightening metal mesh

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.

13
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DF-241BA

nawgp 1.0

K RRBHEEOFAE 16—V EZE TS,
%k Please refer to page 16 about details of display functions.

O=BE SMEMEEEVY—7T
BRE. BMR.

@FRICISUICAIEL Y Y =8 E AR,
mL/minBAIDOHuIREDEHAIG ATEE,

@ CE T —IC L2 EENREMERENE,

@ SRR REs CBADREICHIGLET,

W ERB

Application Examples

REDT—5

Flow rate-based

533—70—45—Y
Laminar Flow Gauge

[5Y 75 A=Y
RS AT
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.

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

Flow rate-based Data Acquisition

A A :
éé?%i‘]@ ”:';,L}ﬁki FREX. /XYY product Pass/Fail leakage and Recording
" T—5 judgment. measurement. to a PC, etc.

W #

Specifications

BiRERE 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 T7— Pressure Media Air
TEE +2% of F.S.+1digit Accuracy +2% of F.S.+1digit
HBERE - KIE | 20C(F//20°C) - 1 SERBRERT Conversion temperature / . . . .
ﬁﬁa"a}#f’lﬂ e Atmospheric pressure 20°C (or 0°C), Flow rate isbased on 1 atomospheric pressure
Jm /= B =
EEEA Lyuvicks Operating temperature 5 to 35°C
EBEL Y BRSNS R Test pressure Depends on the selected range
SHEEE TILZT— LR 0.6kPa Temperature sensor Built in the laminar flow tube or connected to the outlet of laminar flow tube
EhiEk BHEED150% Generated differential pressure | Approx 0.6kPa at F.S. flow
SO igt’”t@'ﬁiﬁﬁﬁ%@ Rc1/8 Pressure loss 150% of measured differential pressure
e MEEGRSERENELY ISR Port size Differential pressure connection port : Rc1/8 Flor sensor
connection port : “Laminar flow tube ranges” on the next page.
EZE4YTE | 1MPa(PT-110FC-A). 10kPa(PT-103B-A) o D ety e e o
- DC24V£10% 0.3Amax DPS proof pressure 1MPa (PT-110FC-A),10kPa (PT-103B-A)
RS ACT7T 75 —11E Power source 24VDC +10% 0.3Amax with A/C adapter

BE =X Model Number

DF-241BA- (| D®ELYYES FlowRange |, | @ 31 VERS

Line Pressure | )

-|@27vavees opton |- | @ mERERS

Power Voltage | | B BERESS Converting Temperature

BREL VY Flow Range MZAV[E Line Pressure

#EL Y Flow Range 4 VIE Line Pressure

(D525 Symbol | Bfi Unit @522 Symbol | Bfi Unit
OCOmL OO0 mL/min OCke OO0kPa
OO OOL/min OCOmp OCOMpa

WA 3> Option

B3 EE symbol A & Description
B B> VEREYY—*  Low line pressures sensor «1
F1 FFagHEAV 5V analog output
F2 FFOTHEAI0V 10 V analog output
F3 FKREAU Match with display

X1 ESAYEREYY—(PT-103B-A) iE51 Y E10kPall FTY,

*1: Low line pressure sensor (PT-103B-A) is used at 10kPa or lower
X2 LYY —ERNERDET,

*2 : The output is raw output from the sensor.



BACF7#% 74— AC Adapter

DF-241BA

WIAEEE  Conversion Temperature

Z3F—70-5-Y
Laminar Flow Gauge

EEE Y-

Differential
B3
mE ] e
Laminar i Temperature sensor
APZH
owiihe Measures AP
B B B

Straightening section

Laminar section  Straightening section

B E

Structure

Hagen-Poiseuille. The volumetric flow passing through a narrow tube is
proportional to the fluid’s differential pressure. It is therefore possible to measure
a highly accurate flow rate using a high precision differential pressure sensor.

RHHRBREECTHEZRNREENDHULTEDZLSICB > TVEIHE DK
TLYIDNREDE T HORIICIFRAEDREZRETZ I LY 30—
SRYENBLTVET,
The flow sensor is constructed by bundling narrow tubes using a special
fabrication method to pick up differential pressure. The measuring range of
the sensor depends on the number of narrow tubes. The sensor contains
a precision thermistor for detecting fluid temperature on its outlet side.

pJepue)S JUBWAINSEIN

2
@ 522 symbol A & Description (® 522 symbol M & Description % »iiﬁ
ACFF 75— 100V/—F)L 3 m 20°CHEE g
VG A/C adapter 100 V cable (3 m) S conversion at 20°C E =
ACFT 75— 240V7—7IL 2 m oclE K
VH A/C adapter 240 V cable (2 m) N conversion at 0°C I
\Z O\/C\iéztj;\g/c ﬁlather ¥ i SJ
240VERT 7L 2m (FEER) 220
VK Power cord 240 VAC, 2 m (Only for Chinese customers) N % \>;
LF-104N 50X 230mm. o
BEREEIREEER Laminar Flow Tube Model Number and Specifications -
= N
BRERN MELVY(KKET) | RAERZMVE EHOE BELY— z 3
Laminar Flow Tube Flow Range Maximum Operating | Connection Port Temperature =
Model Number | (under atmospheric pressure) Line Pressure Diameter Sensor % \T&
LF-104N-10C 0~10 mL/min N
LF-104N-20C 0~20 mL/min "%
LF-104N-50C 0~50 mL/min
LF-104N-100C 0~100 mL/min L - 7] g j\:
LF-104N-200C 0~200 mL/min R1/4 LN & SE%
LF-104N-500C 0~500 mL/min ) T @ ; E
LF-104N-1L 0~1 L/min M ; cszl
LF-104N-2L 0~2 L/min 700kPa Built—in '
LF-104N-5L 0~5 L/min LF2-200L ¢59.5X334mm
LF-104N-10L 0~10 L/min LF2-500L ¢ 89.5X448.5mm o=
LF-104N-20L 0~20 L/min 500kPa - E i g
LF-104N-30L 0~30 L/min R1/2 @ % L
LF-105BN-50L 0~50 L/min 350kPa e % 4
LF-105BN-100L 0~100 L/min
LF2-200L 0~200 L/min 50kPa R3/4 1@ EEtEVY— -
LF2-500L 0~500 L/min Included as accessories differential pressure =4
sensor 1§-| ; N
BEREEIR—E Laminar Flow Tube Selection Table gii
= R g
i FAYEKP)| 1 | 51 |41 |35 | 4 | o |51 |68 101 151 201 |236 | 301 | 351 | 401 | 501 | 701 |1
505 ine Pressure
Range | mEL VY (kPa) $ ) $ § S ) § S § $ ) S S S S § $ ) _
Symbol | Flow Range -70 | -60 | -50 | -40 | -34 | 50 | 67 | 100 | 150 | 200 | 235 | 300 | 350 | 400 | 500 | 700 | 910 | 990 - % E‘é
10 ML 10 mL/min 50C| 50C| 20C| 20C| 20C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C §§£$
20 ML 20 mL/min 100C| 50C| 50C| 50C| 50C| 20C| 20C| 20C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C| 10C ;i\'{
50 ML 50 mL/min 200C|200C|{100C|{100C|100C| 50C| 50C| 50C| 50C| 20C| 20C| 20C| 20C| 20C| 10C| 10C| 10C| 10C ”% &
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 § 3
1L 1 L/min 5L 5L| 2L| 2L| 2L| 1L| 1L| 1L|500C|500C|500C|500C|500C|500C|200C|200C|200C|100C g ~:¥
2L 2 L/min 10L| 5L| 5L 5L| 5L| 2L| 2L| 2L/ 1L| 1L] 1L} 1L|500C|500C|500C|500C|500C|200C ;c’ N
5L 5 L/min 20L| 20L| 10L| 10L| 10L| 5L| 5L| 5L| 5L| 2L| 2L| 2L| 2L| 2L} 1L] 1L - |500C Q—QQ
0L 10 L/min 50L| 50L| 20L| 20L| 20L| 10L| 10L| 10L| 5L| 5L| 5L| 5L| 5L| 5L 2L| 2L| - -
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| - - - o
50L 50 L/min - - |100L|{100L|100L| 50L| 50L| 30L| 30L| 20L| 20L| 20L| 20L| 20L| 10L| - - - g »flﬁ
100 L 100 L/min - - - - - |100L|{100L|100L| 50L| 50L| 50L| 30L| 30L| 30L| 20L| - - - 73
200 L 200 L/min - - - - - |200L| - - |100L|{100L|100L|100L| 50L| - - - - - el
500 L 500 L/min - - - - - |500L| - - - - - - - - - - - -
EMORBLYYEEMOERZ A VEDRARRDEABEREICHDET. " - 1WBHIRIETEIEA,
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=TVIRFEAIDER/RICO>E- e FBERES TIMEZ BT S
BHERERZOEREICHHILET . BEEEE VY —ZRAWSCETHEE o
DOEFWREZ DA TEET, -
The DF-241BA is a volumetric flowmeter based on the theoretical formula of % ﬁ;

FHEL
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BESHEEE Main Features

O L TIRERERAE
HH,HILO,LLOATEREDRENTEXT,
DR EEEE(CHIGLE T,
ENZNONAEHADHDET,
@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.
+7LRT=IL
FS. — T 17V~
HH HHHAT HH ON
HI
HH[ -
 HIm%T HI ON
HI "= 2 e
o INRXT IN ON
LO ———p--=--=-3-==-"
xLOm4T LO ON
| 15
LO
LL o LLSXT LL ON
s
F.S.

OLEDRTEERAEEEEE
RNBOPEII TR TR TEEIEARBICADETTERWLEIFET,

@LED display brightness control feature

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

@3.517/ 4.5 TR RNEHEE
1999/'51999.9& — i F&IALTR BT EN TEET AN AL PERERZOICEN 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.

OFITIVT 1LY —HkE
BHFHEABLLFIIINT LY —CRROEDENA BT EN TEE T SRBOTIDBAN TEET,

@Digital filter feature

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

715 —%Roff filter off T1IVT—3RF filter medium FAIVI—RK filter maximise

TE Flow E Flow & Flow

B Time B Time BEE Time

RANGE

MASS FLOW GAUGE DF-2318A

HEZANEBOSDIRIEETIRETT,
@Zero point adjustment feature

This function can be controlled externally as well.

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

OO REHAE OF v RIVIKEE
REVEMI L TEOBENTEBTY 7YY 20T I v b, 10F vV RIVDF v R

BERELF vV RILEVDEZBLIFTOK,

@Channel feature

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

OA—hEOkEE
REQFHUEEEOL L ABNNBELER Y
TEFTRBEBREERSESICERTT,

@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.

B Time

alamplZ—ar—+—2f

. .
GRKey}—1— 0

OB TER—ILR1%EE
RFMR—ILR E—IR—ILRRFAR— LR DS ENHVEDBRUTEZET,
RERBESRELEE Ao

@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.

FRR{ER—ILR Reading hold E—2—ILR Peak hold RhLR—ILR Bottom hold

e Flow TiE Flow
i ! BSPE Time | ! BRE Time | ! BSP Time
rlampi—ar—1-2f rlampt—ar e rlampl—an 12 _
ekey|—i ! (Eekey Eokeyf——




TO—7—IRTBREEEE IR

Flow Gauge Display Features and Specifications

OAIMALENES
= —PPLCRE L DEHRICR AL NES ZRARLTWET,
@cExternal I/0 signal

Various 1/0 signals are available for the connection of the
gauge to PLC etc.

@BCDHNES
/\SLILBCDHAGEETARLTNET,

@BCD output signal

A parallel BCD output is also available as standard.

ORS-232CiiA
RS-232CTYUFLBENTEXI . EESH (AYVN)ZH
BUSNBD S DRIEH TR R > TLETS,

@RS -232C output
Serial communication is available through
RS—-232C port enabling various commands from PLC etc.

adA[ syuswnuisu| moj4
BE{ZEw

0¢cd-4v
131531 MOJ4 Iy
—&YL—0OLLT

314G 49153 MO|4 A1y
Y—(A—&YL—OLALT

N
o\
o~ )= A oF ¥
BASAHAOXRIY7—(DATA I/O)EVERBA  External 1/O connector (DATA 1/0) pins e
5 o - o = |
EoNo| A/t | &5 309 EoNo| A/t | &5 B9 Bzx
PinNo.| 1/0 |Nomenclature Description PinNo.| 1/O |Nomenclature Description Sy
1 OUT | BCD1 T LL¥E s LO level when identifying -
26 | OUT | BCD2 15 jour i LOLANILERRD LL signal
2 OUT | BCD4 ROV BIEE—ROK LO level when the operation 24
40 OUT | RDY LOLANILERS is in the measurement mode '?' 23
27 | OUT | BCD8 T EOREOR L0 lovel when th INEas
Iva —hEOREDR evel when the operation w2 ]
3 | OuT | BCD10 16 | OUT | AZ LOLAILERD is in the auto zero state gV
28 OUT | BCD20 Ve BREE—RDKF LO level when the operation e
4 OUT | BCD40 41 | OUT |5/M LOLARILERD is in the setting mode
29 | OUT | BCD80 E— = R,
BRI E ISRk LO level when an error
30 OUT | BCD200 » ouT | coms 13~17.38~41D Common output terminal for Pins = % 3
6 | OUT | BCD400 HARIEVHF 13 to 17 and Pins 38 to 41 Te o
31 OUT | BCD800 . 37V EDBICEE% | Zero adjustment mode S8 ¢
7 OUT | BCD1000 18 IN | ZIN Mz2ET available when voltage is 8 f
32 | OUT | BCD2000 EOREENTES applied with Pin 37
on = Auto zero mode -
8 OUT | BCD4000 43 IN | AZIN STEVEDBIEREE | o iable when voltage is =
N
33 | OUT | BCD8000 MRZECA—MED | \oied with Pin 37 ol
9 | OUT | BCDT0000 ——— Tindication hold mode Rl
34 | OuT | POL EHES (F5R%KR | Polarity signal (LO level when 19 IN | HDIN 37‘5/3:(?@“'%!5% available when voltage is '\ﬁJ ERn
DELOLANJL) expressed in positive value) MAZETR—ILRTS applied with Pin 37 ;'3 g‘? T
10 | ouT | OVER FRAT9999BLE(C | LO level when expressed in 37EVEDMICEE% | Channel selection available from %\
BEELOLANILERS 19999 or more 44 IN ACT MR BEANEBAATO | external input, when voltage is
- L S s lied with Pin 37
35 | OUT | EOC BODF—SBHES |G it 0 5o 1 THT FryalBELns | oppec v h PN
S - N . g o
1~10.26~350 Common output terminal for 45 IN |CH2 HE bELLJ{ DFv> Channel selectable by c_ombmmg PN
11 OuUT | COM1 AR E T Pins 1 10 10 and Pins 26 to 35 7n N [ cra FILDSENB(SHEAS | these pins (for selecting 5 T
ST " bl FrURILEE) external input channels) o s
36 | OuT | HOLD R—)L RIRBE DR LO level if the display hold 46 IN | CH8 5 §*‘
LOLANILERZD mode is entered n o) e ]
12 | OUT [COM2  |360iHARGND GND terminal for the output 47 (=2) Blank) —
- - 23 (Z=E) (Blank)
18~21.43~46 Power input terminal common to
37 | IN JEXTPSIN | AT | Pins 1810 21 and Pins 43 10 46 48 (z5) (Blank) g #
13 ouT | IN N 7E Bf LO level when identifying 24 (=) (Blank) E’ X
LOLANJLELS IN signals 49 (z=2%) (Blank) § i
o\ HH¥IE LO level when identifying YU FFOsEh Sensor analog output
38 | OUT | HH LOLAILERD HH signal 25 | out|Dc (A72av) (option)
i HIFIE BF LO level when identifying Ly TFOsEh Sensor analog output GND
141 OUT | HI LOLARILERD HI signal 0 | OUT | AG GND(A7¥3Y) (option)
To LO¥IERF LO level when identifying z
3 jour Lo LOLNJLERS LO signal B E%;
=

BZDfthEEEE Tk  Other Features

TV A I

RRBLOTIIIHENOYEZ YT %
250ms&E50msIcIBETE S,

Sampling rate switching

Display and digital output timing can be switched between
250 ms and 50 ms .

d—H—RI\NUHEE

0.001~9.999DFFETRR,
(7785 1.000)

User’s span

Displays the measured value by applying a multiplying
factor of 0.001 to 9.999 (factory-set default : 1.000).

F v 2V E—HEE

RRFrYRIVOEZMANIE—T BHEE,

Channel copying

Copies the value of the on-display channel to another channel.

IR ERDNUEICEETES,

Decimal point

The decimal point can be moved to a desired position.

IR EFEE) A—Y R UHEEEC A A D EREUIND (S P This function can be used in combination with the user’s span
BAHAEE, repositioning function to realize measurement units other than flow rates.
RS-232C 1200/9600/19200bpstl&, RS-232C Select from 1200/9600/19200 bps

RS-232Ca< v F

471EED @ FE (DF-231BA)
518D HEE (DF-241BA)

RS-232C commands

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

DC24V +10%. 0.3Amax ACF% 75 —ft/8

Power source

24 VDC £10%, 0.3 A max AC adapter enclosed

SNEHE

W140xH66xD172 mm

Dimensions

140W x 66H x 172D (mm)

INRIVA Y bTiE

WI133xH61T mm

Panel-cut dimensions

133W x 61H (mm)

uoyenaje) moj4
HEEY

pJepue)S JUBWAINSEIIN
FHEL
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S[HERERIEATLA
Flow Calibration System

‘ PERDIEHEN AR — & — I LITfb B b DE L THFEL 72
BERE R BOE S R T L TT,
6ADEREEREWE (73 —) LA —2 v
R R R 21T T
F 7o B GE KU, 74 Y HIE R R E RS n
BB R 2 (X U B R 2R H3uf RET Y,
ABIRIES AT L PSP CO K% RGEEE LTI TE X9,
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.

| Land Specifications

FHEDE & 0.5%LA
sHAIEEFE Measuring Range : 2mL/min~500L/min

L >YRange R Display L ><Range RR Display
20mL/min 2.000~20.000 mL/min 20L/min 2.000~20.000 L/min

200mL/min 20.00~200.00 mL/min 100L/min 10.000~100.000 L/min
2L/min 0.2000~2.0000 L/min 500L/min 100.00~500.00 L/min

MEBYATLNDIGHE

Application to Flow System

TR—FAY = 70— =PSRRI AT LTI TOET,
T4 v DB I, GRS R E S AT LD THSEZARD 9,

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.

BATALIGABI  Application Examples

o HABBERERE *Gas appliance performance test
o INBUR Y THRERE *Small pump performance test
c AV TUE vy TIHEERE *Fuel cap performance test
c IYvENY RINWTY—M&EE  cCylinder head valve sheet
s IVIVAssy—U TR b *Engine ASSY leak test
1th Others




G E _O 1 AERPES A L= b
External Exhaust Valve Unit
\

SHRPETT K- DN G L TVRB 7 — 22 T AT 5547,

L7708 —F A=K MDRAZHI LT B DICHIK LB R 2 I £

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

B, {4k Model Number, Specifications

WX Model Number | GE0IA02 | GE01A04
BHOE Port Size | RAACPTIA) | RA2(PTI) =

B U - 1 O 3 NERINAIRRL= k
External Bypass Unit
|

PNANRARLZY M2 ERELERDT — 2 \RINHRITINEDTE X DT,

AR R AT REIC 2 D £ 77,

NASNZALZy FOZELSEBI T2y bR — VL7 70— T A =5
fIOZENTEET,

1, 258 3MiZ HE L £ L7, 7 — ZIBIRR B RIS KD BIEO VT 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.

A% QA = B HEH
Bypass Unit Exhaust valve
INAISRF

BER.H# Model Number,Specifications

Bypass valve
BE FE aFE

Low Pressure Medium Pressure | Vacuum Pressure INAIRRH

10~100kPa 50~500kPa -5~ -70kPa pass valve
15 Single BU-103A-1L BU-103A-M BU-103A-1V | V2
2 Double | BU-103A-2LK BU-103A-2MK BU-103A-2VK Ko \E — 77

I —TAY—

3i# Triple BU-103A-3LK BU-103A-3MK BU-103A-3VK reguiator Alr Flow Tester

RC_ 1 2 B ° 1 AF-R220/AF-2400A JE€—hk3>bA—ILBOX
Remote Control Box for AF-R220/AF-2400
\

L7 70—5 A% —AF-R220/AF-2400lH®YVE€—Fay ba— )L BOXTY,
N2 ZAMSSTART, STOPZR EDIIENSTEET,
These remote control boxes are for AF-R220/AF-2400 air flow testers only.
Operations such as START, STOP, etc. can be controlled remotely.

BE&1=vbhDIRY > EFE Buttons and Switches for Each Unit

¥ HBE Features RC-12B RC-16

ABZ—|  Start O O

AbvF Stop @) @)

F ¥ > &IVFEIR Channelselect | O 32ch | O 3ch

2 DIERSF  CHG hold O 0
RC-16 KFxwv % K-chech O -
X221 VYGRREZ—=TUty b o) _

Mastering / Master preset

adAL syuawiniisul moj4
it

0¢cy-4v
193531 MOJ4 Iy

—&YL—OLLT

531495 421531 MOJ4 IIY
X—(E—EYLL—OLLT

0¢8¢-4d
1919\ Mo[4 [exBIq

—&—X—OLNEGEL

vdlee-4a

GL—L—OLY 2

a8neo mo|4 ssej

0€L-4IN
105UBS MOJ4 SSEIN

—f{ra—0cxYx

vdilve-4a

28neo mo|4 Jeuiwe]

A—d—OC—43E

Aedsig a8neg moj4

W1SAS MO|4
LY B

911055200

2 e

uone|najed Moj4

A
I
1

plepuels JuaWaINSea
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Conversion of Flow Rate.

BEERESTOBEFRE Converted Volumetric Flow Rate Normalization

JAEOREFHNEIT 2HE BEPEANTEENEDSID.,
—EORGIBELTREERIDENHDIIEXR TR
20C1 [REDREICHEICRE TR I ZENZNTT,

HEREF TRIREFAVRKICZOROIF—RECENZ
RAUAEREI S THEREZRDDIENTEXI IR
EEBROBEREF BT —BEZEBNICIDALRELT

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.

20

ETHERETRRITELIICBOTVET,

BERERETELOMESFETRDZIENATEXT,
293 N B+ P
273+ T 101.3

Q(20) = Q x

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

293 B+ P
Q(20) = a

b3
273 + T 101.3

Q(20) : 20CISEHRERE L/min(20°C)

: RAFERE  (L/min)
 IERFOT7—BE (C)
CAEROARSE (kPa)
 IEHOREEYY—DZ1VE (kPa)

TwHO

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)

w0

BIHOSHNHESREETE  Calculation of Flow Rates of Fluids Flowing Out of Orifices

NOFOEBPROEENAIN>TVWSILSIRIFEZIICPE
WS ENZNFTcEZOMEREZFTETKRDDIENHEKEFT,

AVT74ZDOFREFHEREFIALET,

OFENZEUTOBE
P/POAY1.89& DN WEEREIFE R T PON KT D
5E.PHOOKPall FOENEEERLTICIHRDET,
Q=0226xSx,/POx (P-PO)
OFENEZEDIEA
P/POT 894 DAZ WS AT RISEE, PO AZDS
A .PHY90kPall EDENTEEEEICHRDET,

Q=0113 xS 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 P0Ox (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 = 0.113 x S x P

/ KSEPO

EAP > REQ

™

Q : FE(L/min) ROBERS

1 NOMEE (mm?2)
0 : 2RAIE (FITIEKRKE) (kPa abs)
P : 1REIE@ITETRANE) ( kPa abs)

on

Barometric pressure PO
Pressure P =——>

Q : Flow rate (L/min)

S :Cross-sectional area of opening (mm2)
PO : Secondary-side pressure (Barometric pressure in this example) (kPa absolute pressure)
P : Primary-side pressure (test pressure in this example) (kPa absolute pressure)

Flow rate Q

Cross-sectional area of opening S

B\h STt 2uIGEESTE  Calculation of Marginal Flow Rates of Fluids Flowing Out of Small Openings

INEBRRDOGE RN EEDOEEZZ TE T, NORSHEE
TERLIBRD  ZFDELSBIFEEF/N—TVRF X4 1DREFE>T

BEREBZRDEZENTEXT,

12U ZORBRONEIE S EVWSREDIHFTEIERIC

NEDBRENHBIEZEMUBITNIERBDEEA,

OTEDIZE (EfEEHNHD)
T a* P
= —_— Pi - P2 108
Q=g B ¢ b
@REDIZE (EFEMED L)
Q="2 (p-P) x10°

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 at 3
Q= x — (P1-P2) x 10°
8L n Po

@®When the fluid is a liquid (incompressible)
T at
8Ln

Q= (P1-P2) x 10°

Q : WuUNREImL/s]

Po : KKME1.013x10°[Pa abs]
P: : HEADOEA[Pa abs]

Pz : fiIEHOEN[Pa abs] P,
P : FjEAN[Pa abs] p, *%)
2a : NOERERIM] q
L : RoOKRS[m] D S >

n  REOMEREI[Pa-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] ze P,
P :Average pressure [ Pa abs ] P ‘%)Q
2a : Opening’s diameter [m] - 1

L :Opening’s length[m] S >

7 : Viscosity coefficient of the fluid [Pa-s] L




FTERE Measurement Standard

HISO/IEC 17025 #E&ERE  ISO/IEC 17025 Accreditation

BRSO EFRIE EEMRANIG17025REEH£E T B4 IF2013F7TRICARMEFEABRBEAERER S (JAB)LDEBERHEKRTHD
ISO/IEC 17025:2005 (RIE#BEAKR O HEBRATICET 2 —REIE) DREZ T DHETHZIFE U,

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 IEIC&B AUy~
1. BVWREDIEA : ILAC-MRAY—7 KU\ JABRE YV RILAFEISO/IEC 170258 FAFFBEMNTIRHTEET,
2. EREMAEEY ¢ EREEASEED R (MRA)ICE D <EKITNEEN DH BRI EEBEES N TVE T,
3. VVANYTTRAT4 VI DRE : tEORIEIHAE TH-oTH, ZDRE Y VRILAMTWTWNIKEEN TEDD T HERDIHDRIEIFRELRDET,
4. FL—HEVTIIAE (FRER) | BXR-ERAEEEAOHON —FEU T BBERIN TV A BRIFRELLRDET,
5. 9B TERA  BEHEEZ (ISO/IATF 16949) % (E U, UL, JISHRICEDL BRETS.
ISO 13485 DRERZE (EELBOQMSHER) BE ICHA T HIRIETT,

@ 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).
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EHRIERESER Pressure | MEREERE Flow HEAERROKEN IR TS, EAERIHETT.

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

B EREREHRBGER (ERFENSOAEEDSN —EYT1-)

Flow Measurement Standards Traceability System from National or International Standards

*The EMS applies to the
domestic location only.

TPa~50MPa | TmL/min~500L/min

—’r d1—%— &I | Instruments for customers |
I
V=9I RE2— | Leak Master
I
BRE I Laminar Flow Tube
I
RA7O0—tH— I Mass Flow Sensor
I
I770—7TRAZ— | Air Flow Tester
I
TR TO—A—2— ! Digital Flow Meter
_ Z DAt ! etc. ) .
T =L 8 Flow Calibration Laboratory
—> r RARER | Working Standards |
— e ! National Institute of Standards and Technology,
e | s Flowy Critge NIST the United States
FIRIWTO—A—R— | Digital Flow Meter
_ I
\ERURES (A—2 X —%2—) Rotameter ) ETE—
A2LA 1599.01 (ISO/IEC 17025)
—> r 2 RIRHEER | Working Standards |
FCS773 BRstRESt ! P —————— - #HRAt FH JCSS HIRAI CO., LTD. System division
= 1 a
| 3 A 4
| JFCS9302 EAXAME | Laminar Flow Meter S[ERERIERE Gas Flow Calibration Systems
ISOB! kO« #)VAO— &R/ XL ISO-type toroidal throat sonic nozzles
T )
r §P§ﬂiﬁ§s== : Refere'nce standards EITFRRAFEEA AIST National Institute of Advanced
Molbloc SufFiEst ! Laminar Element EERTR AR Industrial Science and Technology
JFCS930 EAmmtAEst ' Laminar Flow Meter | < pfEe s k2 1CSS calibration based on
q MRS &i&/ X)b ! 1SO Sonic Nozzle ) = jesSIRIE specific standards
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BER ! M Quality control !
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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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Head office & Domestic offices

rit-Ti5

T192-0032 HEFRHLNEFHA)IA2974-23
Head Office

2974-23, Ishikawa, Hachioji, Tokyo 192-0032 Japan Phone:+81(0)42-642-1357 Fax:+81(0)42-646-2439
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T192-0032
T323-0022
T465-0024
T532-0004
T732-0052
T433-8119
T982-0015
T812-0011

RRBNEFHA)IET2974-23
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Cosmo's worldwid
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TEL(042)642-1357 FAX(042)646-2439

TEL(042)639-7874
TEL(0285)30-0401
TEL(052)772-8787
TEL(06)6395-2671
TEL(082)264-5259
TEL(053)430-5073
TEL(022)246-8701
TEL(092)477-2627

FAX(042)642-3163
FAX(0285)24-9855
FAX(052)774-0595
FAX(06)6395-2634
FAX(082)264-5358
FAX(053)438-5716
FAX(022)246-8966
FAX(092)483-6688
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) COSMO(SHANGHAITRADING CO.,LTD COSMO SHANGHAI OFFICE

( China
L RS (L8) ERRAT

19E, Best Western New Century Hotel, 257, Si Ping Road, Hong Kou Dist. Shanghai 200081,China.

Phone: +86-(0)21-6575-6880
COSMO TIANJIN OFFICE
Phone: +86-(0)22-2628-6748
COSMO GUANGZHOU OFFICE
Phone: +86-(0)20-6120-5933
COSMO CHONGQING OFFICE
Phone: +86-(0)23-6172-5071
COSMO CHANGCHUN OFFICE
Phone: +86-(0)431-8876-2711
COSMO WUHAN OFFICE
Phone: +86-(0)27-8488-5768
( Korea )
82 B

Phone: +82-(0)32-623-6961

COSMO _LiE=HFT

Fax: +86-(0)21-6575-6882
COSMOXK FHEHFR

Fax: +86-(0)22-2628-8468
COSMOLHEHSFR

Fax: +86-(0)20-6120-5932
COSMOEESEFT

Fax: +86-(0)23-6172-5073
COSMOREZHM

Fax: +86-(0)431-8587-3017
COSMOREEHFT

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

COSMO KOREA CO., LTD INCHEON OFFICE
A-201HO, 283, Bupyeong—Daero, Bupyeong—Gu, Incheon, Korea

Fax: +82-(0)32-623-6963

COSMO KOREA CO., LTD CHANGWON OFFICE

Phone: +82-(0)55-264-1358
( Taiwan )
A

Phone: +886-(0)2-2707-3131

Fax: +82-(0)55-275-1359

TAIWAN COSMO INSTRUMENTS CO., LTD.
a8 & RM. 3, 10F, NO.376, SEC. 1, DUNHUA S. RD., DA'/AN DIST., TAIPEI CITY 106

Fax: +886-(0)2-2701-9541

TAIWAN COSMO TAICHUNG OFFICE

Phone: +886-(0)4-2270-2286

( Malaysia ) COSMOWAVE SDN. BHD.

JL—v7
Phone: +60-(0)3-51626677

( Thailand )
¥ 4

Phone: +66-(0)2-7361667

( Indonesia ) PT. COSMOWAVE

1UR%ST

Phone: +62-(0)21-89328750

( Vietnam )
PN

Phone: +84-(0)43-7876085

( India )
M4 v K

Phone: +91-(0)124-421-0946

Fax: +886—(0)4-2270-2267

Fax: +60-(0)3-51627766

COSMOWAVE TECHNOLOGY CO., LTD.
52/42 Soi Krungthepkrita 13/1 Saphansung District, Saphansung Bangkok 10250 Thailand.

Fax: +66-(0)2-7361669

COSMOWAVE VIETNAM CO., LTD.
LK2-60, Tan Tay Do New Urban, Tan Lap Commune, Dan Phuong District, Hanoi, Vietnum

Fax: +84-(0)43-7876084

COSMO INSTRUMENTS INDIA PVT, LTD. HEAD OFFICE
Plot No—261, Sector—8, HSIDC IMT Manesar, Gurgaon—122 050, India

Fax: +91-(0)124-4115-926

China

Germany

Taiwan
Vietnam

Thailand

¢ 7

Australia

Malaysia

Indonesia

No.36 & 38 Jalan Sanggul 1, Bandar Puteri Klang, 41200 Klang, Selangor, Darul Ehsan West Malaysia

COSMO INSTRUMENTS INDIA PVT, LTD. SOUTH ZONE REGIONAL OFFICE

Phone: +91-(0)80-2686-1350

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 )
K o1

COSMO EU SOLUTIONS TECHNOLOGY GMBH

1 v Bahnhofstr.35, 42651 Solingen, Germany

Phone: +49-(0)212-38367171

Fax: +49-(0)212-38353374

Fax: +1-248-488-2594

Carretera 45 Leon—Silao Km 156.4, Local 17, Colonia Nuevo Mexico CP 36270 Silao, GTO, Mexico

( US.A. ) COSMO SOLUTIONS TECHNOLOGY, INC.
* E 40000 Grand River Avenue, Suite 206 Novi, MI 48375 U.S.A.
Phone: +1-248-488-2580
( Mexico ) COSMO DE MEXICO
X*v1
Phone: +52-(0)472-748-62-94
( Brazil ) TEXEQUIPAMENTOS ELETRONICOS IND. COM. LTDA.
7 3 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.
#A—AKM3Y7  6/38 Bridge Street, Eltham VIC 3095, Australia (Delivery only)
Phone: +61-(0)412-176-674
=4 :

=1oOo
E'I-EE COSMO INSTRUMENTS CO.,LTD.

US.A.

Mexico

Brazil

JI. 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.
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