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4 WRAH
& BB EERES
AIREI SF-1U/2U
AEFEE1y MR VP-1U VP-2U VP-3U VP-4U
NFMATE 0.4 ml 2 ml 20 ml 200 ml
i = B 7E £ B 0.2~10 ml/min 2~100 ml/min 20~1000 ml/min 0.2~10 L/min
B E B 120~2. 4 sec 60~1.2 sec 60~1.2 sec 60~1.2 sec
- +0.5%| 0.2~2 ml/min 2~20 ml/min 20~200 ml/min 0.2~1 L/min
= 1£1.0% 2~10 ml/min 20~100 ml/min 200~1000 ml/min 1~10 L/min
Fmp +0.2%| 0.2~2 ml/min 2~20 ml/min 20~200 ml/min 0.2~1 L/min
+0.5% 2~10 ml/min 20~100 ml/min 200~1000 ml/min 1~10 L/min
. N2, Air, 02, H2, He, Ar, CO, CH4, C3Hs 7& &
HBHA ) KEHAR. BEMARTHEFRA
R 5% 7E &0 B 730~1070hPa  (SF-2U IFKRREA N E— FDIHFE)
e | e e 930~1040hPa  BIEFEE 2. 7hPa
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FADEE. MBERBEILX0 5%—>x0.7% £1.0>x1.2%+HYFET, )
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£ B 5 A AUTO :E_— FEJZ Y 2~10 @D ﬁéﬂ%ﬁﬂﬂ&lﬁqﬁ’:ﬂl—%ﬁﬁ?%ﬁ
(RIEIEEET — 2O Lalge EIROFF ICTT—2EE)
EiIR DC 7V 0.5A ERA 745 T2 ERE)
& B ERE 5~40 °C  FEEREIEE (15~35°C)
15 FA R B B 80% LT (F=FZLEEZBLARLNI L)
& A5 =)
5 T H e mE, [UE, 7}<?.—7§’>—?_Llj_:!:cl:%>?ﬁIE’é?:{L\ %%*ﬁIE;’EJEﬁJ:U*EiE?(ﬁE
(1013.3hPa) ICH T HREMEICHE, BERERE 0~35°COEFE TEREAIRE
SNERAH S RS-232C #E#0
BE=E KXEtEy b #2 1kg 2. Tkg
S\t ik W140mm x H287.6mm x D200mm WT40mm xH457. bmm
x D200mm
HEERE EMC DIRECTIVE  EN61326-1 class B
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B L/N—
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B RERERT

B 2O

BRI

v ~F—(SET)
LY bF— (SELECT)
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A& — b F—(START)

AEHNRABEEZERLET, T HRRODEIAKRYICLERLEYS.
=6.1.4,6.1.5
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BERDEZHZET HAETYT . ZADFVRIIREDLTRERLEYS.
=6.1.4
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WETY,

BERAMNT7EATEIAOC v v TY, =6.1.2
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AREELI=y FOBEE BRI HEEICHERALES, =6.1.3

nE. BE. AEKME. XKE. ROT75—LDRTETVET,
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=R vAIIF:: 999.9ml/min LL'F ml/min &R
1000m|/min LLE L/min KR
IERSE S BE TR d—:
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CXIFBEEEHRD Y > FEI% 2~A, AT 10EIB)

AT INBUR LT 147

EE 7R A LERR GHARTEROAR—ILFEL)
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HERT M1 X% X°C (XIFBEREZEZRY)
AT 4 #r

AT INRLLTR T HT

EhvE D7IEALERR GHARTEOR—ILFEL)
=R & 730~1070hPa (& [ B % &5 FH 930~ 1040hPa, SF-2U)
HEXRTR IZaTILAAEE H. XXX, XhPa

RRUEE BRI AL XK. XhPa
SF-IUEFY=Za7LDH, RIFKKEEZTT)

Al ———— AA—b+bTA4TU43 BRHEEE=8.2

A2 ———— Ay TTATUAREEE=S8.3

A3 :———— TATIAHXEBEBTEE=S8.4

A4 ———— EEXFETEE=85

Al:———A BEINES LEE=8.2

ro: X%, % (XIEIREREZTYT) =6.1.6

BH#F INKE LT 1 HT

5% 7 &t 0~35.0°C

BEFHAIEHERT AU :_ %% (XEE#ETRT. 02~10)
B A RBREHOHRT =6.2.3

BHEES LEMERT dP:———— =6.2.1

ZREBHFHRERT A1l XXXsec A 1 Z 5[5 F B R
A2 XXXsec A 2 5% bR

(KITRERMETT) =6.4, 8.2, 8.3
QORTOEAMAE LEDARLET,
ERHMENRE. RUBBHAT—2OFEUHLZEITSF—TT,
RTDFER, RUZRTEEFERTSH5FX—TY,
BEEtRE—FDEREZT H5F—TY, LED fATHFAEBBAEE— KT
¥4, =6.2.3
HAZERRT 52X —TT, ZTOM. 75—LDUtEy +, EtRlODIE, B
BE S LEAKICEERALET,
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BIEAZRAAQICEERR MILOF21—T% 2~3eni@AL.ANILIZLEVES WY EFAL
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> AEHFRAOICEERSR FLOF1—TZ4mBEBALENTL R, HE
DRBAIZHEYFET,
> HBIEREIZ®BT Snoop®ZEFEALTL &L, COMDATARPLCRNBEREE
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VP-1U~3U : 4+ % 6mm Fh— R EF (AE S~bmHEF 21— T H)
VP-4U : 4}# 10mm ;R— R EF (NRE I~10m HEF 1 — T H)
@ BEARHBOICERE (Foa—)FEHLTLEIL,
42 10mm R— R FEEF (RF I~10mEREF 2 —TH)

A =g

RISHEA R FFRE L,
KAPBHRERBTIARERESBVTTSN, ARRFRETHEREEIC
FEoTHYERA, i, RERISKEBETAR EERALTEYETO
T, REEARERINETLERBL., BF - KRORREBYET,

BxET D,
REGGFIHRETEoTTFE, BRETEDENE, BE - K- b
BEORRELYFET.

AEARGHUEFAREEICHABIBLTLESW, AEHREFRBEICE
BHHEERGAEHBRVAT/ONFEA,

BERES L/min UEDJ/E, ARARETHIMEL THOHREEICEALT
CESVW BRLEARERT LAEESERT AT TEL . ERGAERER
KELhEEA,

ARZELGVEERRBEICHRZEZRSBUVESIZLTLES L, EEREA
BhBEENRBYES.

Fa—TJRHERSEITESLTLSEEN, BERLFICLPFBERLOZEEZE
BLET,

KEIHK[ET HEEF. BEARODEANTHAYBELNESITEELTLES
L\o

WMORBZAET 25EE. ERBEFFLZEAL. BEIHBOTF2—T %M
2TLEEL, (ABRIDHA)

REIZADPDLTREARETAMEL THALSHERBEEICEAT DI E, LYEFHER
HRE/DICENHEFT,

® EHEAOERIRYMEHEAOMNDS 2em ZRH, v v TELET, (WP-1U,20 DH)
X RERYKIERAKEOHIMEERI~2mOMEVRIZLEZLDEEERICTIRE
CESL,

> BIVSZEZLAAXTERLE, REERNCBY LEEORRE G-V, Elh
FEORNERL, ARCEREEERLET,
> BRIRYBECEDHCRBMLTLESD, BRYBAEET I ERBESSE, H
EREOREELYET,
> Froy TEARBAALEVESIZLoMY EHBOTLLESL,



6.1.6. RIEBERTE
BIEHRERTTIEOREREZRELET ., (TIHHHEF 25°C)

@ Yy rF—"AZHLENL, BERRASAYFEAN, TOEFLY FF—"A"% 5 FHEH
LFEFTTLESWD, REBEZREE—FIZHEVET,

@ Ty bx—zZFHE. FEOREREZHRELTLEZSL, AHEAKL0~35CTT, “A”
EVIERIBEICHT & 25°CICHEY E£T,

Q BRARAAYFEUDEZRENAIVI)—ZhFET, (BRERZU->THLREEETESL
TWFET, )

¥ REBRERFIRO-ZOOAETHRETEET,
o BEMBER. N\—2 3 VERORICKRTIINETS, (#3WME)
o BERTRODKETtHEY FEXF—A"'V'OELLNAZTRT, (BEFAEE—FZKRI,)

6.1.7. EEHZA
BRAAMYFEAND E. REREBITN—Va VEBRARTIN, SIEHEREBRENRTINE
T, (BA#IDERT)
> BREBEORENELWVWCEZHELTLLESL, BREENB>TVETELE
ELARERLAELOAEEA,
> 109U EBEBZLTLCESVN, EVVERRELTVEWNE, ERGREHSREN
/BohzEtA.

6.2. AlIE
6.2.1. AEEELL
BIEZRIBT SERICABEODANRZESE THLELAHYEFT  BEANRFLIINEDORE
HEAREREARAQIZEAL, ROFIETHABEBEORNEZESE T LI, B LIEEIZER
DO HYZET,

S B > ARORBEAEARELL OO 5~20%F5E, B LARL—RITFTZET,

m FHEE
D RE—+XF—Z 1HULOMBRTREYRLEBLTLESL,
Q@ OniEfExELEAL, FEERILEDEAKIZBEL T,
@ BARMYTTATIRETIETEZLSCHELDDRELZILED., AEERNDLETOE
MRV TTATIORERBTHETEFLELILEEL,
m EHERE
D RA—FF—Z1BULBLKEFTLLESL,
@ ﬁ%ﬁhpz————ktu‘—Eﬁﬁ?ﬁﬁ%tﬁ%ﬁUiio
Q@ BARMYTTATURFETHETDILSICHY, EOLMNTETITSHEEHREICEY FT,
X BERICCOREEZToREE. B0 LETHR. BEAEZMABLET,
X COREZHIETHGEEEFERFI—FXF—ZFH LTS,

> WFEERIZEAE > TOWEWTEZEELTHOARZRBLTLESL, AT
APEDEB L, BRAUICIENE >TWSBENBYET., BEAE-TWSE., IE
ELRAEERNAEONGENS ERBY ET,
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6.2.2. KKEAA
B SF-IUDiBe
D LY FF—ZHLRRERKERTICLTLESLY,
@ tTybrX—Iz&Y, XKKEEZHREFLTLEEL, (GREEHE : 730~1070hPa)
Yy FR—D'A"EV” EZREICHET &, 1013.30Pa (2H Y £,

B SF-2U DiRE

AEBEDRKREELVOHAZFERALLGWNMES. ROFIETRREZAALTLEZEL,

D LI FFXF—#WLRREZAKERTICLTLESLY,

@ Yy rFx—0AEV” EFREBIC2HULBLEITTIESL,

Q@ RKEEANE—FIZHY, REROEHDOXFNANS"HIZEDLY | BRRTAINATNDS
RRBIZEDY FT,

@ EybrF—IT&Y, KEEZHRELTLLESL, (BRESMA : 730~1070hPa)
£y hE—D"A"EY” RIS &, 1013.3hPa s Y £9,

MREEANE—FZETTIEE. £y FF—D"A"EY” EREEFIC 2 UL LET S0,

BRAAYFEU>TLIZEL,

6.2.3. AIE

> RREDREMNELWVWC EZHRLTSESY, REENAR-TVET L., EHE
BRAERRAGEONEEA,

AEICIFTBEBEAELBHAED 2 DOAENHYEYS . BHAETIHIEEOEKDOAEEZHET
TV, BEDAEMEERTFHERSIENHEFTT,

B EEAE

@

@
€)
@

©

AE—hrF—Z8WLFET,
BARE— T4 TORICEESTHFETRINATISIVIIVILET,
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skkk STD. TEMP 25.0 ° G
srkk Ordinalskex Ordinal

FLOW RATE

1.984 | /min

TEMPERATURE 24.8 ° C
AT. PRESSURE 1013. OhPa

TIME

1

1.009 sec

-1aaﬁm%—97u>97¢—vvr

skkk STD. TEMP 25.0 ° Gk
*kxx First time

FLOW RATE

1.984 |/min

TEMPERATURE 24.8 ° C
AT. PRESSURE 1013. OhPa

TINME

1.009 sec

*xkx Second time

FLOW RATE

1.984 1 /min

TEMPERATURE 24.8 ° C
AT. PRESSURE 1013. OhPa

TIME

1.009 sec

srkk Third time

FLOW RATE

1.984 |/min

TEMPERATURE 24.8 ° C
AT. PRESSURE 1013. OhPa

TIME

1.009 sec

*rkx Tenth time

FLOW RATE

1.984 |/min

TEMPERATURE 24.8 ° C
AT. PRESSURE 1013. OhPa

TIME

1.009 sec

*rkkx Average

FLOW RATE

1.984 |/min

TEMPERATURE 24.8 ° C
AT. PRESSURE 1013. OhPa

TIME

P

1.009 sec

FLOW RATE M Bfzl%,

1T L/min lED & EDEAL -

151 2
sk STD. TEMP 0.0 ° Gk
FLOW RATE  1.984 ml/min
TEMPERATURE 9.9 ° C
AT. PRESSURE 1013. OhPa
TIME 1.009 sec

51 2

srkk STD. TEMP 0.0 ° Gk
*kxk First time

FLOW RATE  1.984 ml/min
TEMPERATURE 9.9 ° C

AT. PRESSURE 1013. OhPa
TIME 1.009 sec
*xkx Second time

FLOW RATE  1.984 ml/min
TEMPERATURE 9.9 ° C

AT. PRESSURE 1013. OhPa
TIME 1.009 sec
srkk Third time

FLOW RATE  1.984 ml/min
TEMPERATURE 9.9 ° C

AT. PRESSURE 1013. OhPa
TIME 1.009 sec

*xkx Tenth time

FLOW RATE  1.984 ml/min
TEMPERATURE 9.9 ° C

AT. PRESSURE 1013. OhPa
TIME 1.009 sec
*rkkx Average

FLOW RATE  1.984 ml/min
TEMPERATURE 9.9 ° C

AT. PRESSURE 1013. OhPa
TIME 1.009 sec

HAREEIC L > THEIMIZEY E9,
1 L/min REDE S DB

“ml/min”

“I'/min”
BHEFTARADLCDRRELRLENHNZTVET,
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Safety instructions

Be sure to read this “Safety instructions” section before using this equipment.
Read and understand these messages thoroughly before operating the equipment.

A WA R N I N G WARNING may result in serious injury and can

Failure to abide by the information in a

be life threatening.

& CA UTI O N CAUTION may result in moderate injury and/or

Failure to abide by the information in a

property or product damage.

Examples of symbols

CAUTION (including WARNING)

Operations that must not be performed.

Operations that always must be performed.

;Ui
g @b
ull B
=

: Important information to prevent faults or damage to the equipment.

: Reference to improve measurement accuracy.

/N\ WARNING

DO NOT LET REACTIVE GAS FLOW.

Do not let reactive gas that react with water or oxygen. This equipment
doesn’t have a perfect gas sealing. Besides, it uses liquid for filming. Letting
reactive gas flow may cause damage or injury through fire or explosion.

LEAD GAS TO SAFE PLACE.
Make an exhaust line to a safe place. Otherwise an explosion or other
hazards may happen.

USE DEDICATED AC ADAPTER.
Using an inappropriate AC adapter may cause damage or injury through fire
or electric shock.

@, 1%

DO NOT DISASSEMBLE OR MODIFY EQUIPMENTS.
Removing covers may cause damage or injury through fire or electric shock.

DO NOT RUN WATER OVER.
Running water over may cause damage or injury through fire or electric
shock.




/\ CAUTION

DO NOT SHORT CIRCUIT CONNECTER TERMINALS.
Short circuit may cause damage or injury through fire.

AVOID IMPACT
This equipment has a glass tube inside. Having impact may cause damage
or injury through glass broken.

BE SURE TO FIX MEASURING UNIT.

Make sure that the measuring unit is fixed to the main body by turning the
fixing lever when you install. Carrying or using them without fixing may cause
damage or injury through dropping or turning over

UNPLUG WHEN NOT IN USE FOR A LONG TERM.
Leaving plug when not in use may cause damage or injury through fire or
electric shock.
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Conformable Directive

This equipment conforms to the following directives and standards;

[the EMC Directive]

EN61326-1
Emission: class B
Immunity: Basic electromagnetic environment

This product is not intended for use in industrial environments. In an industrial environment,
electromagnetic environmental effects may cause the incorrect performance of the product in
which case the user may be required to take adequate measures.

@® Information on Disposal of Electrical and Electronic Equipment

The crossed out wheeled bin symbol shown on the product or
accompanying documents indicates separate collection for waste electrical
and electronic equipment (WEEE) under the WEEE Directive 2002/96/EC
in the European Union.

This product should not be disposed of as unsorted household waste.

Your correct disposal of WEEE will contribute to reducing wasteful consumption of natural
resources and protecting human health and the environment from potential negative effects
caused by hazardous substances in products.

Contact your supplier for information on applicable disposal methods.
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Precaution Concer ning Handling of Gas

Improper handling of gas can lead to result in serious accidents.

Thorough care should be given in handling when toxic gas or inflammable gas is used
in the system. Also, please observe the general precautions of high pressure gas when
used in the system.

1. Exhaust
Always connect an exhaust tube when an inflammable gas is used and exhaust
through a draft to a safe place.

2. Handling of High Pressure Gas
- Quoted from 'Handling of High Pressure Gas' issued by the Tokyo
Metropolis High Pressure Gas Prevention of Disasters Association -

2-1 General Precautions

(1) Containers without certification cannot be used.

(2) Always charge or re-charge gas at an authorized manufacturer.

(3) Gas which are each specified isfilled in high pressure gas containers.
Be sure no mistakes are made.

(4) Always handle the containers with special care.
Caution is required when containers are wet from rain which is easy to dip.

(5) Always fix and secure the container with arope to prevent toppling or falling
when moving, storing or for consumption of the container.

(6) Do not apply any impact or handle the container in arough manner.

(7) Do not use the containers for purpose other than specified.

(8) Always maintain a neat and orderly condition to eliminate hazards.

2-2 Precautions Required for Consumption
(1) Maintain the temperature of the container to 40 or less.

(2) Be careful when handling fire and remove matters which are inflammable
or combustible.

(3) Use the container in an erected position and secure firmly with aropeto
prevent overturning.

(4) Do not use hoses for piping at high pressure parts.
When using a hose at low pressure parts, be sure to clamp it so that the hose
will not disconnect during use.

(5) When it is necessary to heat the container, valve or piping, be sure to use

warm water of 40 or less or ahot compress.

(6) Open or close valves slowly and close the valve and place a cap it when
discontinuing use.
(7) Separate charged containers from containers which are spent.
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Introduction

Your purchase of the FILM FLOW METER SF-1U/SF-2U is greatly appreciated.

This instruction manual describes the operating procedures and simple maintenance
procedures of the equipment. Before operating this product, please read the instructions
carefully and save this manual for future use. Always operate and maintain the equipment
correctly so that the HORIBA STEC,CO.,LTD. product can serve you best over a long period
of time.

If you have any questions or encounter product failure, contact HORIBA STEC,CO.,LTD. or
the closest agent of ours.

Product Guarantee

Term of guarantee

Equipment is guaranteed for one (1) year after the day of acceptance validation. If any
failure occurs and we are informed of the failure during this period, we will repair
equipment free of charge.

If any initial failure occurs or if a failure or nonconformity occurs despite observation of
instructions in the instruction manual, we will repair or replace defective parts free of
charge.

We will charge for repairing or replacing defective parts after the term of the guarantee
and for upgrading hardware or software.

The standard service life of this equipment is ten (10) years after manufacture for reasons
of safety and reservation of parts.

Scope of guarantee

This guarantee applies only to this equipment.

The guarantee does not cover, for example, damage caused by failure of this equipment
(loss of profit, customer confidence, facilities, and properties).

The user shall be responsible for safety in the use of this equipment and its peripherals.

For the recommended maintenance period and consumables, see details of maintenance and
recommended periods in the instruction manual.

Exemptions
The user will be charged for repair or replacement of parts even within the term of the
guarantee if a failure occurs for the following reasons:

Failure is caused by any inevitable accident, such as a natural disaster.

Failure is caused by improper handling or negligence in attention.

Equipment is used or stored under inappropriate environmental conditions.
Equipment is used over the rated range or is modified or used for an unintended
purpose.

We are not responsible for failure or the failure has been separately defined.

VVVY
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Unauthorized reprinting or copy of this manual is not strictly prohibited.

The contents of this manual are subject to change without notice.

This manual has been carefully written. However, if you find any oversights, please let us
know.

Snoop® is a registered trademark of Swagelok Company.



1. Outline
A measuring unit (VP series) is connected to this series of FILM FLOW METER to measure
the flow rate of various gases. The measuring unit consists of a precision measuring tube and
a soap water film detector. It measures flow rates by detecting the soap water film that
passes through the measuring tube. Entering the calibration temperature and integrating a
high precision barometer (SF-2U), measured flow rates are corrected and generated
automatically.

2. Principles

Pressing the start key starts the pulse motor and activates the film ring. When the gas flows,
a soap water film formed at the mouth of the measuring tube by the film ring will move up in
the measuring tube. The measuring tube is calibrated to a high precision. The equipment
calculates the flow rate when it measures the time of the soap film moving over the distance
between the start and stop detection points. In addition, the microcomputer processes the
temperature and atmospheric pressure to correct the measured flow rate by the vapor
pressure to indicate the flow rate at the calibrated temperature (0 to 35°C) at standard
atmospheric pressure of 1013.3 hPa.

[ .
Measuring |
- unit :
| Stop !
i detector [
i Temp. Measuring [
i sensor tube |
i Start |
i I detector | Gas outlet
. Volume : :
! "1 data I
Gas inlet ; |
! —— Pulse :
) < Filmring > i
I motor !
! “Filming liquid !
| T oo _|
——— S D L —.. \
/ | Microcomputer } """"" | Start | \
- Equipment Atmospheric Vapor pressure Display \._
- body pressure sensor Approximate expression \

iy -
Fig.1 Principles

3. Checking the Accessories

O Equipment body SF-1U or SF-2U x1
O Filming liquid Snoop® 59ml  x1
O Instruction manual 1030248700 x1

¥ Separately, a dedicated AC adapter set is required.



4. Specifications

Name FILM FLOW METER
Model SF-1U/SF-2U
Measuring unit model VP-1U VP-2U VP-3U VP-4U
Nominal volume 0.4 mi 2 ml 20 ml 200 ml
Flow raterg;]‘;s“remem 0.2~10 m/min | 2~100 mi/min | 20~1000 mi/min | 0.2~10 L/min
Measurement time 120~2.4 sec 60~1.2 sec 60~1.2 sec 60~1.2 sec
Accuracy +0.5% 0.2~2 ml/min 2~20 ml/min 20~200 ml/min 0.2~1 L/min
+1.0% 2~10 mi/min 20~100 ml/min | 200~1000 ml/min | 1~10 L/min
Repeatability +0.2% 0.2~2 ml/min 2~20 ml/min 20~200 ml/min 0.2~1 L/min
+0.5% 2~10 mi/min 20~100 ml/min | 200~1000 ml/min | 1~10 L/min

Applicable gases

N2, Air, O2, H2, He, Ar, CO, CH4, C3Hs and other similar gases.
Note: Not applicable to water-soluble or corrosive gases

Setting range of
atmospheric pressure

730~1070hPa
(For SF-2U, at the manual atmospheric pressure data entry mode.)

Range of atmospheric
pressure measurement

930~1040hPa  Accuracy :+2.7hPa
(Measured data can be used for correction.
When used for correction, overall accuracy becomes +0.7% from +0.5%

(SF-2V) and £1.2% from +1.0%, respectively.)
LCD 6-digit digital display.
Display (Readings are switched among measured flow rate, measurement time,

temperature, atmospheric pressure and other data.)

Automatic measurement
function

Takes 2 to 10 measurements and calculates mean values automatically in
AUTO mode. (Previous data can be stored and called up. Data is gone
when equipment is turned off.)

Power source

DC 7V 0.5A Dedicated AC adapter

Ambient operating
temperature

5~40°C
Accuracy is guaranteed between 15 to 35°C.

Ambient operating humidity

Less than 80% (no condensation)

Indoor/Outdoor usage

Indoor use only

Corrective function

Data correction by temperature, atmospheric pressure and vapor pressure
to generate flow rates at calibration temperature and standard atmospheric
pressure (1,013.3 hPa).

Calibration temperature can be set to O to 35°C.

External data input/output

RS-232C-compliant

Weight

Approx. 2.1kg Approx. 2.7kg

External dimension

W140mm x H457.6mm

W140mm x H287.6mm x D200mm % D200mm

Applicable standards

EMC DIRECTIVE EN61326-1 class B
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Fig.2 Description of each par
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Measurement gas inlet

Measurement gas outlet
Liquid level window
Start detector

Stop detector
Measuring tube window

Film removal paper port

Signal connector
(SERIAL)

Power connector(DC7VIN)
Power switch (POWER)
Fixing lever

Display

®  Flow rate

B Temperature

®  Timing

B Atmospheric
pressure

m  Alarm

B Calibration
temperature

B Miscellaneous

Unit indicator
SET key
SELECT key
AUTO key

START key

Hose connection to measurement gas. And this is also used for pouring or
draining filming liquid.6.1.4,6.1.5

Hose connection for exhausting measurement gas.6.1.5

For monitoring level of filming liquid.=6.1.4

Film detector for starting time measurement.

Film detector for stopping time measurement.

For monitoring measuring tube in order to check the condition of film or dirt

inside the tube.

Port for putting in paper to remove liquid or film.6.1.5

For connecting printer or control signals by PC. The optional dedicated cable
is needed to connect printer or PC.
Connector for dedicated AC adapter.= 6.1.2

Switch for turning on/off.6.1.7
Lever for fix/release the measuring unit.6.1.3

Significant digit:
Unit selection:

Mode display:

Significant digit:
Operation:

Display range:

Mode display:
Significant digit:
Significant digit:
Operation:

Display range

Mode display:
Al:————
A2 :————
A3:————
A4 ————
Al :———A
ro: xx. X
Significant digit:
Range setting:
Automatic
measurement
count
Automatic

wetting operation
Alarm time
setting

4 digits
999.9 ml/min or less - unit in ml/min
1000 ml/min or more - unit in ml/min
Normal measurement d—:
Automatic measurement dX :
(% shows number of counts of automatic measurement.
2~A, “A” means 10times)
Significant digit:1% decimal place
Real time display
(No hold when measurement is completed.)
5.0~40.0°C
(Temperature accuracy guaranteed 15~ 35°C)
M1 : %¥.%°C
4 digits
Significant digit:1* decimal place
Real time display
(No hold when measurement is completed.)
730 to 1070 hPa (Range of atmospheric pressure
measurement: 930 to 1040 hPa)
Manual input H. XXX, XhPa
Atmospheric pressure measurement A. XK. XhPa
(SF-1U has only manual input function.)
Start detector detects abnormality.=8.2
Stop detector detects abnormality.=8.3
Detector luminous energy is low.=8.4
Voltage is low.=8.5
Automatic wetting error=>8.2
(3% shows calibration temperature.) =6.1.6
1° decimal place.
0~35.0°C
AU :_ X% (Xshows measurement count 02 to 10.)
Display only when automatic measurement count is
entered.=6.2.3

dP:———— =621
A1 XXXsec Al alarm time setting
A2 XXXsec A2 alarm time setting

(% shows time setting. ) =6.4,8.2, 8.3

LED indicates the unit of value display shows.
For various settings and calling up automatic measurement data.
For selecting display and set items.

For selecting automatic measurement mode. Automatic measurement mode
is ready when LED on this key is lighted.=6.2.3

Besides starting

measurement/automatic measurement, this includes

functions such as alarm reset, measurement stop and automatic wetting.

E-5



6. Operating Instructions

6.1. P
6.1.1.

|

REF.

reparation
Measurement site

Areas where the floor is not level.

Areas where exposed to direct sun rays.
Areas where the temperature varies
quickly.

Areas close to cooling/heating devices.
Areas exposed to vibrations.

» The following areas are not appropriate for measurement.

Areas with forced air intake or exhaust.
Areas where condensation occurs or
getting wet.

Windy areas.

Chambers where the doors are
open/closed frequently.

» To ensure precision flow rate measurement, use the equipment in an isothermal

chamber installed in an air-conditioned room.

6.1.2. Power connection
Connect the dedicated AC adapter and the power cable. Put the AC adapter plug into the
power connector at the back of the equipment. Connect the AC adapter to an appropriate
power outlet.

/N\ WARNING

USE DEDICATED AC ADAPTER.
Using an inappropriate AC adapter may cause damage or injury through fire

or electric shock.
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6.1.3. Installing measuring unit
@ Install the measuring unit (VP-1U-VP-4U) suitable for the intended flow rate
measurement as follows. Align hook pin on the equipment with the groove on the
measuring unit to insert.
@ Turn the fixing lever to the direction arrow in Fig.3 to complete the installation.
% when you uninstall the measuring unit, turn the fixing lever to the original position.
Then pull up the measuring unit gently while holding the SF main body.

/\ CAUTION

BE SURE TO FIX MEASURING UNIT.

Make sure that the measuring unit is fixed to the main body by turning the
fixing lever when you install. Carrying or using them without fixing may cause
damage or injury through dropping or turning over

™~
®
il

H

Filming
liquid
Snoop®

Fig.3 Installing measuring unit Fig.4 Pouring filming liquid

6.1.4. Pouring filming liquid
Put the nozzle of filming liquid bottle, 2 cm to 3 cm, into the measurement gas inlet port on the
left side of the measuring unit. Fill the equipment with filming liquid gradually up to the
liquid level, between 2 blue lines on the liquid level window. Be sure not to create bubbles.
NOTE » Do not put the nozzle more than 4 cm into the measuring unit. It will be
cause of atrouble.
> Be sure to use the designated filming liquid Snoop®. Use of other soap
water not only causes inadequate filming but contaminates the measuring
unit and deteriorates the packing.
» Be sure the liquid level is always between two blue lines when you
measure. The liquid level above or below the upper and lower levels
adversely affect the film creation and measurement accuracy.
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6.1.5. Piping
@ Connect the tube to the measurement gas inlet.
VP-1U~3U : Outer diameter 6 mm hose connector (For soft tube of inner diameter 5-6 mm)

VP-4U : Outer diameter 10 mm hose connector (For soft tube of inner diameter 9-10 mm)

@ Connect the tube to the measurement gas outlet.
Outer diameter 10 mm hose connector (For soft tube of inner diameter 9-10 mm)

/\ WARNING

DO NOT LET REACTIVE GAS FLOW.

Do not let reactive gas that react with water or oxygen. This equipment
doesn’t have a perfect gas sealing. Besides, it uses liquid for filming. Letting
reactive gas flow may cause damage or injury through fire or explosion.

LEAD GAS TO SAFE PLACE.

Make an exhaust line to a safe place. Otherwise an explosion or other
hazards may happen.

NOTE » While the measurement gas should go through heat exchange process
with the measurement ambient temperature. The difference between the
measurement gas temperature and the measurement ambient temperature
adversely affects the film creation and measurement accuracy.

» The measuring gas has to be saturated with vapor when the intended flow
rate is over 3L/min. The dry gas causes not only drying the volume tube,
but an inaccurate result.

» Stop the gas flow when you don’'t measure. Otherwise, the inside of the
measuring tube may be contaminated.

The tube should be as short as possible. This is to reduce the gas volumetric
changes due to minute changes in the temperature.

If you exhaust the measuring gas by drafting, be careful for the pressure of
measurement gas not to drop.

When measuring a minute amount of flow rate, use a reducer or a similar device
so that the tube diameter can be as small as possible.(For the gas inlet only)

A more correct result can be obtained if the measuring gas is humidified enough
before the measuring unit.

YV V¥V V V

@ Put a piece of film removal paper, about 2 cm from the tip, in its port. This is to
reduce measurement time. (For VP-1U,2U only)
% The film removal paper should be made by twisting a piece of paper with water
absorptivity. Its diameter should be 1 to 2 mm.

NOTE » Do not put film removal paper over 2 cm. Otherwise, it blocks the passage
of the gas, and causes an inaccurate result.
» Replace film removal paper often. The passage may be tight when the
paper expands and this causes an inaccurate result.
» Be sureto use the rubber cap whenever measuring flow rates.
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6.1.6. Setting calibration temperature
Set to 25°C at the factory:
The calibration temperature is set to correct the measured flow rate to the value at the
calibration temperature. For example, set this value to "25°C" when calibrating a flow meter
designed for one atmospheric pressure.
Follow the setting procedure below:

@ While pressing the SET key “A”, turn on the power switch. Hold down the SET key
“A” for five seconds. The equipment will be ready for setting the calibration
temperature.

@ Use the SET keys to enter the calibration temperature. The temperature range is 0
to 35°C.  Pressing the SET keys (“A”,”"V") simultaneously sets the temperature to
the initial value of 25.0°C.

@ Turn off the power switch to secure the entry. The equipment stores the settings
even after turning off the power.

% The calibration temperature can be checked by following two ways.

e Turn on the power switch. Then the display will show it after the version
number. (Approx. 3sec. )

e Press the SET key “A” or"V” when the display is showing the temperature.
This operation is not available at Automatic measurement mode.

6.1.7. Turning on the power switch
The version number and the calibration temperature will be on the display just after turning
on the power switch. Both of them are shown for approx. 3sec.

NOTE > Make sure the calibration_temperature setting is correct. If the setting is
incorrect, you cannot obtain correct results.
» Warm up the equipment for over 10 minutes after turning on the power. If
the sensors are not stable, you cannot obtain correct results.



6.2. Measurement

6.2.1. Wetting inside measuring tube
In the beginning of operation, liquid films break in the middle of the process because the
interior walls of the measuring tube are dry. In the manual/auto mode, let the measurement
gas or inert gas such as N2 flow so that the films wet the interior walls of the measuring tube.
Note that the wetting operation may be necessary even during the measurement if the
equipment is left for a while without creating films.

>  Wetting will be smoothly done with the gas flow 5 to 20 percent of full scale of
the measuring unit.

B Manual wetting operation
@ Press the START key for several times to several tens of times with intervals over one
second.
@ Watch the condition of films through the measuring tube window while doing above
operation.
@ Stop pressing the Start key after films reaches the Stop detector. Then wait for a while
until all the films pass the stop detector.
B Automatic wetting operation
@ Press the START key for one second or longer.
@ Indication |d P : ————| appears on the display. Then, the equipment creates films
automatically for approximately every four seconds.
@ This operation will be finish after films reaches the Stop detector.
% When operated during waiting: Stops when a short "pip" sound is heard.
% When operated during measurement: Present measurement continues.

NOTE » Make sure that there is no film inside the measuring tube before pressing
the START key for measuring. If there are films inside the measuring tube,
it causes an inaccurate result.

6.2.2. Entering atmospheric pressure

B For SF-1
@ Use the SELECT key to have the display ready for data entry ("hPa" stays lit on the
display).
@ Operate the SET keys to set the atmospheric pressure. (Setting range: 730~1070hPa)
To enter 1013.3 hPa, press the SET keys (“A”,”V”) simultaneously.

®m For SF-2

Since the integrated barometer enters the atmospheric pressure, no data entry is normally

necessary. For manual data entry, however, follow the procedure below.

@D Use the SELECT key to have the display ready for data entry ("hPa" stays lit on the
display).

@ Press the SET keys (“*A”,”V”) simultaneously for two seconds or longer.

@ The equipment will enter the manual atmospheric pressure data entry mode.
Data display A = H ,Unitdisplay (hPa) Staying lit = Flashing

@ Use the SET keys to enter the data. (Setting range: 730~1070hPa)
To enter the initial value of 1013.3 hPa, press the SET keys (“A”,”V") simultaneously.

% Note that if pressed for two seconds or longer, the manual mode will be reset.

ake sure the setting of atmospheric pressure is correct. e setting is
NOTE > Mak th tt f at h t. If th tt
not correct, it causes an inaccurate result.
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6.2.3. Measurement
This equipment has two ways to have measurements, normal measurement and automatic
measurement. Certain numbers of measurement will carry out automatically, and you can get
the results for each measurement and their average by automatic measurement.

| Normal measurement

@

@
©)
@

)

Press the START key to start measurement.
The display will be flashing until a film reaches to the start detector.
| 0.000)|
Counts up the elapsed time from when the film passes the start detector.
| 0.123]
After indicating the duration of the time between the film passing the start detector
and it being detected by the stop detector, the flow rate appears on the display.
| 1.234| Time = |d—:10. 23| Flow rate
Press the SELECT key to switch the indications to check the measurement data. The
following data items appear on the display every time the key is pressed.
Flow rate = Temperature =Measurement time
= Atmospheric pressure =Flow rate = - -
% Note, however, that the temperature and atmospheric pressure are displayed on
real time basis.
The flow rate will remain until the following measurement starts.
Temperatures and atmospheric pressures are sampled when the stop detector
detects the liquid films.

B Automatic measurement

O® © O

Q@

Press the AUTO key once. to enter. ("TAUTO" lights up.)

The indicator on the AUTO key will light up. And the automatic measurement mode /

measurement count setting mode starts.

Use the SET keys to enter the frequency of automatic measurement (2 to 10 times).
AU : X3 shows the number,02~10.

Press the START key to start the automatic measurement.

Warm-up measurement will be carried out once just after starting. Its results will be

invalid.

The display shows the number of frequency by’ —". (¥shows the number. And “A”

means 10 times.) Except for this, the display will be as same as the one on Normal

measurement.

The buzzer will sound intermittently when the measurement completed.

Press the SET key to check the measured flow rates after completing the automatic

measurement.

The display shows "d O” for the average. “d 1"~"d 9” shows 1~9 times. “d A”

shows 10 times.

Press the SET keys to check the measured data for each measurement event.

To abort the automatic measurement in the midway, press the START key while

holding the SELECT key.

The waiting time between two consecutive measurement events is one quarter of the

preceding measurement time while the minimum and maximum are 3 and 10 seconds

respectively.

To reset the automatic measurement mode, press the AUTO key. The indicator on the

AUTO key will go out.
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% When checking the automatic measurement results after resetting the automatic

measurement mode, press the AUTO key twice to enter the automatic measurement
mode/data call-up. (The indicator on the AUTO key flashes.) Then, follow the
procedures as described in (7 above.

The measured data will be stored in the memory until the next automatic
measurement event takes place or the power is turned off.

6.3. Explanation on flow rate expression
The SF-1/SF-2 corrects measurement results with atmospheric pressures, temperatures and
vapor pressures to improve the measurement accuracy. The corrective expression is as
follows.

T+tox Pa- Pw
T+t Po

Q: Flow rate (L/min, at calibration temperature and 1013.3hPa)
V: Volume between detectors (L)

S: Time for passing two detectors (sec)

T: Absolute temperature at 0°C (=273K)

to: Calibration temperature (°C)

t: Ambient temperature at the time of measurement(°C)

Pa: Atmospheric pressure (hPa)

Pw: Vapor pressure at t°C (hPa)

Po: Standard atmospheric pressure (=1013.3hPa)

V
=—x60
Q Sx X

6.4. Alarm time setting
Set to 120sec for A1 and A2 at the factory:
You may change the waiting time for the Al/A2 alarms to reduce the measurement duration or
to measure flow rates outside the specification range such as for measuring flow rate range for
the VP-1U while using the VP-2U. To change the AI/A2 alarm waiting time, follow the
procedure below.

@

© O

While holding the SET key “V”, turn on the power switch. Hold down the SET key

“V” for five seconds. The equipment will be ready for changing the alarm time

settings.

Use the SET keys to enter the alarm time. (Setting range: 1~999sec.)

Each time the SELECT key is pressed, the display switches between “A 1 : " and “A

2 : 7. Use the SET keys to set the new alarm waiting time.

¥ Pressing the SET keys (“A”,”V”) simultaneously sets the alarm waiting time to the
initial value of 120 seconds (180 seconds for VP-1U).

Turn off the power switch.
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7. MAINTENANCE
7.1. Daily maintenance
7.1.1. Replenishing filming liquid
Fill the measuring unit with filming liquid while checking the liquid level through the liquid
level window.=6.1.4

7.1.2. Replacement of filming liquid
If the filming liquid is contaminated or it has difficulty in creating .liquid films, replace the
filming liquid promptly. Tilt the measuring unit side way to drain the filming liquid.=6.1.4

7.1.3. Cleaning measuring tube
If the measuring tube is contaminated, follow the procedure below to clean it.

@0 &® © 00

Drain the filming liquid from the gas inlet.

Connect a piece of vinyl tube, longer than measuring unit height, to the gas inlet
port.

Raise the end of a vinyl tube, and pour in clean water until the water reaches the
stop detector. In case inside the measuring tube is too dirty, use a neutral detergent
Leave for a while. Drain the detergent in the same manner as draining the filming
liquid.

Rinse the measuring tube thoroughly with clean water.

Remove the vinyl tube. Fill the equipment with filming liquid after drying inside the
measuring tube.=6.1.4

7.2. Periodical maintenance
Periodical maintenance, accuracy inspection and re-calibration are available with an extra
cost so that your SF-1/SF-2 operates correctly and accurately. It is recommended that the
volume value and atmospheric pressure value should be inspected every year.
Consult HORIBA STEC,CO.,LTD. or your dealer for quotation and other details.

7.2.1. Parts replacement frequencies
When to replace certain parts depends on the operating frequencies and measurement fluids.
The following parts replacement schedule and frequencies are recommended as a guideline.

Pulse motor assembly 2 years

Filming unit assembly 2 years

Seal kit 2 years or when disassembled
Internal piping 3 years

Other parts As required

7.2.2. Maintenance parts list

Filming liquid Snoop® 236ml No0.S000025 (3024000025)
Dedicated AC adapter set PS-SF-100C(for Japan)  No0.S242802 (3200496396)
Dedicated AC adapter (for Europe)

Please consult to our company at the time of a necessity.

Dedicated AC power cord (for Europe)

Please consult to our company at the time of a necessity.
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8. Troubleshooting
If the equipment does not operate correctly, go through the following procedure as much as
possible before contacting HORIBA STEC,CO.,LTD. services so that HORIBA STEC,CO.,LTD.

is able to provide you with quick service.

8.1. The equipment is not turned on

[ Power is not tured on. |

| Check the power source. —— Abnormal

A 4

Normal | Power supplyl

Abnormal Check AC adapter
and connectors.

Plug in again Normal

A

¥ Check, repeair
or replace wiring,
or circuit board.

Items marked with “3” are services from HORIBA STEC,CO.,LTD. or your dealer.
Placing order for the services is recommended.
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8.2. Al alarm
(Detecting start detector errors)

Al alarm generated

!
Check filming condition Abnormal
3 Abnormal
Normal Check filming operation
Abnormal v
Check measured flow rate v
il Normal X Repair

Replace VP Normal v

Check filming Abnormal
Abnormal v liquid level
Check alarm time Adjust
Normal liquid level

Set time il

Normal Check filming liquid Abnormal
for contamination
Replace
Normal filming liquid
Abnormal Check measuring tube
for contamination
Clean measuring tube Normal
v

2 Check, repair or overhaul
detector

Items marked with “3%” are services from HORIBA STEC,CO.,LTD. or your dealer.
Placing order for the services is recommended.

B Alalarm(A1:————)
This alarm is generated if the time from film creation to its detection by the start
detector takes more than 120 seconds (180 seconds for VP-1U) due to film breakage
or attempting to measure a flow rate outside the specification range.
Wet inside measuring tube and check the flow rate attempting to measure. The
alarm time (120 or 180 seconds) can be changed. =6.4

B Automatic wetting operation alarm (A1 : ———A)
This alarm is generated if the interior walls of the measuring tube do not get wet in
120 seconds after starting the automatic wetting operation. Check the flow rate
attempting to measure and the filming liquid level. The alarm time (120 seconds) can
be changed. =6.4 (Common to the Al alarm)
Cleaning measuring tube. =7.1.3
Press the START key to reset the alarm.
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8.3. A2 alarm
(Detecting stop detector errors)

|A2 alarm generated

v

Check filming condition Abnormal

Abnormal

Normal | Check filming operation I—
Abnormal v
Check measured flow rate | v

1
X | X Repair |

| Replace VP | Normal Normal

A4

Abnormal I Check filming liquid Abnormal

_| Check alarm time for contamination

A4 A

| Set time | Normal Replace

Normal filming liquid
A4
Abnormal Check measuring tube
for contamination

A 4

Clean measuring tube Normal

A 4

2 Check, repair or overhaul
detector

Items marked with “3%” are services from HORIBA STEC,CO.,LTD. or your dealer.
Placing order for the services is recommended.

A stop detector error occurs. It is generated if the time from the film detection by the
start detector to the film detection by the stop detector takes more than 120 seconds
(180 seconds for VP-1U) due to film breakage or attempting to measure a flow rate
outside the specification range.

Wet inside measuring tube and check the flow rate attempting to measure. The
alarm time (120 or 180 seconds) can be changed.=6. 4
Cleaning measuring tube.=7.1.3

Press the START key to reset the alarm.

E-16



8.4. A3 alarm
(Detector luminous energy low)

| A3 alarm generated

Check measuring tube Abnormal
for contamination
Normal Clean measuring tube

A

Y Check, repair or overhaul
detector

Items marked with “3%” are services from HORIBA STEC,CO.,LTD. or your dealer.
Placing order for the services is recommended.

B A3alarm(A3 : ————)
The luminous energy of the detector is low. This occurs when the interior walls of the
measuring tube are contaminated or a similar event occurs.
Clean the measuring tube.=7.1.3

Press the START key to reset the alarm.

8.5. A4 alarm
(Decrease in voltage)

A4 alram generated

Check power supply and Abnormal
connection of AC adapter !

Power supply
Normal or plug in again

*Measure voltage,
repair or overhaul

Items marked with “3%” are services from HORIBA STEC,CO.,LTD. or your dealer.
Placing order for the services is recommended.

B Adalarm(A4 . ————)
The voltage is low.
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8.6. More than one film are created

More than one film are created

v
Abnormal Checking filming
y liquid level
Adjust Normal

liquid level

¥ Check, adjust, overhaul or replace
filming mechanism or measuring tube

Items marked with “3” are services from HORIBA STEC,CO.,LTD. or your dealer.
Placing order for the services is recommended.

8.7. Clock does not work

Clock count abnormality

Abnormal Check filming liquid
I for contamination
Adjust Normal
liquid level
Check measuring tube Abnormal
for contamination il
Normal Clean measuring tube

¥ Check, repair or overhaul
detector

Items marked with “3%” are services from HORIBA STEC,CO.,LTD. or your dealer.
Placing order for the services is recommended.

Clean the measuring tube. =7.1. 3
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APPENDIX A Computer communication specifications

With the SF-1 or SF-2 connected to the host computer (CPU) with a cable dedicated to
RS-232C data communication, automatic flow rate measurement can be controlled by a
computer program.

1. Connection
1.1. Hardware specifications (RS-232C-compliant)
@ Pacing synchronization (asynchronous) system

@ Data bit 8bits/1character
® Stop bit 2bits
@ Parity NON

1.2. Setting the baud rate

Set to 9600bps at the factory:

Follow the procedure below to set the baud rate of the SF main unit.

@ While holding the AUTO key, turn on the power switch. Hold down the AUTO key for
five seconds. The equipment is ready for setting the baud rate.

@ While checking the display, use the SET keys to enter the selection. The baud rate can
be selected from either 9600, 4800, 2400 and 1200 bps.

@ Turn off the power switch.

1.3. Starting up
After connecting the equipment to the host computer (CPU) with the dedicated
communication cable, turn on the equipment. This makes operable the remote control of
the equipment from the host computer (CPU).

1.4. Dedicated communication cable
Use following cable:
SF CABLE Type: SC-NSF-PCV ~ (2m)  No. S089362 (3024059056)
Maker: HORIBA STEC,CO.,LTD.
X Specifications are different from the commercial RS-232C crossing cable .
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2.  Command specifications
2.1. Equipment operating console
The equipment is operative only by the SELECT key.
Receiving the communication commands described in 2.2 below from the host computer (CPU),
the equipment controls itself according to the commands received.
It also returns the response data to the host computer.

2.2.  Communication commands (CPU to SF)

Command Format Delimiter Command function description

E "E" <CR> |[Similar when pressing SELECT key and START key
simultaneously, equipment aborts normal measurement,
automatic measurement and automatic  wetting
operation.

R "R" <CR> |[Similar when pressing START key for one second or
longer, equipment carries out automatic wetting
operation.

S st | <CR> |Similar when pressing START key, equipment carries out

"S0"Other thanS2~10| <CR> |normal measurement.
"S2" <CR> [Automatic measurement twice Similar when pressing
"S3" <CR> |Automatic measurement 3times {START key in AUTO
; ; : mode, equipment
: , : carries out automatic
"S10" <CR> [Automatic measurement measurement.
10times
P "P730.0" <CR> [Sets to minimum atmospheric pressure (730.0 hPa).
"P1000.0" <CR> [Sets to atmospheric pressure between minimum and
P730.0~P1070.0 maximum.
"P1070.0" <CR> [Sets to maximum atmospheric pressure (1070.0 hPa).
"P1070.1" <CR> |[If a value greater than maximum atmospheric pressure
P1070.1 or greater | or lower than minimum is commanded, equipment
"P729.9" <CR> |[ignores it and sets to 1013.3 hPa.
Less than P730.0
"P0.0" <CR> [Equipment sets measured atmospheric pressure to itself.
(Only for SF-2)




2.3.

Communication commands (SF to CPU)

*Make the host computer ready to receive commands all the time.

@ When a normal or automatic measurement event in response to S commands is
completed normally:
The equipment returns measurement results in following order.
Order Format Delimiter Response data description
"FRML123.4" <CR> |Normal measurement iMeasurd flow rate of less than
"FRML123.4:123.4:123.4" <CR> |Two automatic {1L/min
measurement Position of decimal point in
"FRML123.4:123.4:123.4:123.4" | <CR> |Three automatic |each flow rate range:
measurement 0.000~9.999ml/min
: 10.00~99.99ml/min
: : 100.0~999.9ml/min
"FRML123.4:123.4:123.4:123.4 <CR> |Ten automatic
:123.4:123.4:123.4:123.4 measurement ¥ The colon “” is a data
:1123.4:123.4:123.4" delimiter. First data shows
mean value followed by data
of each measurement event
1 from first to tenth.
"FRL1.234" <CR> |Normal measurement :Measurd flow rate of less than
"FRL1.234:1.234:1.234" <CR> |Automatic 1L/min
measurement twice Position of decimal point in
"FRL1.234:1.234:1.234:1.234" <CR> [Automatic each flow rate range:
measurement 3times 1.000~9.999L/min
: 10.00~ L/min
"FRL123.4:123.4:123.4:123.4 <CR> |Automatic X The colon *” is a data
:123.4:123.4:123.4:123.4 measurement 10times delimiter. First data shows
:123.4:123.4:123.4" mean value followed by
data of each measurement
event from first to tenth.
"TIME12.54" <CR> |Normal measurement {Measurement duration
"TIME12.54:12.54:12 54" <CR> |Automatic Position of decimal point in
measurement twice each time range:
"TIME12.54:12.54:12.54:12.54" | <CR> |Automatic 0.000~9.999sec
measurement 3times 10.00~99.99 sec
2 : 100.0~999.9sec
i ; X The colon “” is a data
"TIME12.54:12.54:12.54:12.54 <CR> |Automatic delimiter. First data shows
:12.54:12.54:12.54:12.54 measurement 10times . Mmean value followed by data
12.54:12.54:12.54" of each measurement event
from first to tenth.
"ST.T_25.0" <CR> |Satndard calibration temprature
3 STT 00" <CR> |X’_indicates blank.
"MJ.T_25.4" <CR> |Measured temprature
4 "MJT 94" <CR> [¥"_"indicates blank.
"AT.P1070.0" <CR> |Set atmospheric pressure
5 "AT.P_730.0" <CR> [X"_"indicates blank.

Data formats for 1,2,3,4 and 5 above:
1 Depending on the frequency of automatic measurement and the range of measured flow
rate, the equipment selects from 1 and returns the data.
2 Depending on the frequency of automatic measurement and the range of measured flow
rate, the equipment selects from 2 and returns the data.
3 Depending on whether the calibration temperature is 10.0°C or greater or less than
10.0°C, the equipment selects either 3 and returns the data.
4 Depending on whether the measured temperature is 10.0°C or greater or less than
10.0°C, the equipment selects either 4 and returns the data.
5 Depending on whether the set atmospheric pressure is 1000.0 hPa or greater or less than
1000.0 hPa, the equipment selects from 5 and returns the data.

=1




@ When the automatic wetting operation in response to R commands is completed
normally:

Format Delimiter Response data desription
"STBY" <CR> [When completing automatic wetting operation.

@ If the equipment has initiated a normal measurement, automatic wetting operation
when it receives an R, S or P command:
The equipment ignores the command received and returns the state of present
measurement operation.

Format Delimiter Response data desription

"S1" <CR> |In process of normal measurement event.

"S2" <CR> |[In two times automatic measurement or in process of measurement
operation

"S3" <CR> |[In three times automatic measurement or in process of measurement
operation

"S10" <CR> |[In ten times automatic measurement or in process of measurement
operation

"R" <CR> [In process of automatic wetting operation.

Data format above:
Depending on whether in the normal measurement event, automatic measurement event or
automatic wetting operation, the equipment selects from above and returns the data.

@ When an E command stops the equipment or error occurs during normal measurement
automatic measurement or automatic wetting operation:
The equipment returns the state of aborting the present operation, present parameter
settings and alarm condition.

Order Format Delimiter Response data description

1 "STP1" <CR> [When aborting measurement operation.

5 "ST.T_250" | <CR> [Calibration temperature
"ST.T__0.0" <CR> X" " indicates blank.

3 "MJ.T_254" | <CR> [Measured temperature
"MJ.T__9.4" <CR> " " indicates blank.

4 "AT.P1070.0" [ <CR> [Set atmospheric pressure
"AT.P_730.0" <CR> " " indicates blank.
"AQ" <CR> [When no error occurs.

5 "Al" <CR> [When start detector detection error occurs.
"A2" <CR> [When slop detector detection error occurs.
"A3" <CR> [When detector luminous energy upper limit error occurs.

Data formats 2, 3, 4 and 5 above:

2 Depending on whether the calibration temperature is 10.0°C or greater or less than 10.0°C,
the equipment selects from 2 and returns the data.

3 Depending on whether the measured temperature is 10.0°C or greater or less than 10.0°C,
the equipment selects from 3 and returns the data.

4 Depending on whether the set atmospheric pressure is 1000.0 hPa or greater or less than
1000.0 hPa, the equipment selects from 4 and returns the data.

5 If operating normally, the equipment selects “A0”. If an error occurs, the equipment selects
“Al1”,"A2” or “A3” depending on the type of the error and returns the data.
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® While in the standby condition, the equipment receives an E or P command or the low

battery voltage alarm is generated:

Further, while in the standby condition -with the low battery voltage alarm being
generated, the equipment receives an E, R, S or P command:

The equipment returns the state of being in standby condition, present parameter
settings and alarm condition.

Order Format Delimiter Response data description
1 "STP2" <CR> [In standby condition
5 "ST.T_250" [ <CR> [Calibration temperature
"ST.T__0.0" <CR> X" " indicates blank.
3 "MJ.T_25.4" <CR> [Measured temperature
"MJ.T__9.4" <CR> " " indicates blank.
4 "AT.P1070.0" | <CR> |Set atmospheric pressure
"AT.P_730.0" <CR> " " indicates blank.
5 "AO0" <CR> [When no error occurs.
"A4" <CR> [Low voltage alarm

Data formats 2, 3, 4 and 5 above:

2 Depending on whether the calibration temperature is 10.0°C or greater or less than 10.0°C,
the equipment selects from 2 and returns the data.

3 Depending on whether the measured temperature is 10.0°C or greater or less than 10.0°C,
the equipment selects from 3 and returns the data.

4 Depending on whether the set atmospheric pressure is 1000.0 hPa or greater or less than
1000.0 hPa, the equipment selects from 4 and returns the data.

5 If no error has occurred, the equipment selects “A0”. If the low voltage error occurred or is
occurring, the equipment selects “A4” and returns the data.
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APPENDIX B Printer communication specifications

1.

1.1.

1.2.

1.3.

1.4.

With the SF-1 or SF-2 connected to a dedicated printer with a dedicated cable, the results
can be printed out.

Connection

Printer specifications (RS-232C-compliant)
@ Pacing synchronization (asynchronous) system

@ Data bit 8bits/1character
@ Stop bit 2bits
@ Parity NON

Setting the baud rate

Set to 9600bps at the factory:

Follow the procedure below to set the baud rate of the SF main unit.

@ While holding the AUTO key, turn on the power switch. Hold down the AUTO key for
five seconds. The equipment is ready for setting the baud rate.

@ While checking the display, use the SET keys to enter the selection. The baud rate can
be selected from either 9600, 4800, 2400 and 1200 bps.

@ Turn off the power switch.

Starting up
After connecting the equipment to the printer with the dedicated communication cable,
turn on the equipment. This makes printable the results by the printer.

Dedicated printer
Use following printer:
X Please consult about the exclusive cable of an option to our company at the time of a
necessity.
Impact Printer Type: GCBM-91011-24RxxxxA
Maker: CITIZEN SYSTEMS JAPAN CO., LTD.
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Printing out specifications

Following measured datas will be printed out when the measurement is completed.

B Print format (Normal measurement)
Ex.2

Ex.1
sk STD. TEMP 25.0 ° Gk

srkx Qrdinalxkxx Ordinal

srkk STD. TEMP 0.0 ° Gk

FLOW RATE  1.984 |/min FLOW RATE  1.984 ml/min
TEMPERATURE 24.8 ° C TEMPERATURE 9.9 ° C
AT. PRESSURE 1013. OhPa AT. PRESSURE 1013. OhPa
TINME 1.009 sec TIME 1.009 sec

B Print format (Automatic measurement)
Ex.2

Ex.1

skkk STD. TEMP 25.0 ° Gk
*kkx First time

srdkk STD. TEMP 0.0 ° Gk
*kkx First time

FLOW RATE 1.984 |/min FLOW RATE  1.984 ml/min
TEMPERATURE 24.8 ° C TEMPERATURE 9.9 ° C
AT. PRESSURE 1013. OhPa AT. PRESSURE 1013. OhPa
TIME 1.009 sec TIME 1.009 sec
*xkx Second time *xkx Second time

FLOW RATE 1.984 |/min FLOW RATE  1.984 ml/min
TEMPERATURE 24.8 ° C TEMPERATURE 9.9 ° C
AT. PRESSURE 1013. OhPa AT. PRESSURE 1013. OhPa
TIME 1.009 sec TIME 1.009 sec
srkk Third time skkk Third time

FLOW RATE  1.984 |/min FLOW RATE  1.984 ml/min
TEMPERATURE 24.8 ° C TEMPERATURE 9.9 ° C
AT. PRESSURE 1013. OhPa AT. PRESSURE 1013. OhPa

TIME 1.009 sec

*rkx Tenth time

TIME 1.009 sec

*xkx Tenth time

FLOW RATE  1.984 |/min FLOW RATE  1.984 ml/min
TEMPERATURE 24.8 ° C TEMPERATURE 9.9 ° C
AT. PRESSURE 1013. OhPa AT. PRESSURE 1013. OhPa
TIME 1.009 sec TIME 1.009 sec
*rkkx Average *rkkx Average

FLOW RATE 1.984 |/min FLOW RATE  1.984 ml/min
TEMPERATURE 24.8 ° C TEMPERATURE 9.9 ° C

AT. PRESSURE 1013. OhPa
TIME 1.009 sec

AT. PRESSURE 1013. OhPa
TIME 1.009 sec

% The unit of FLOW RATE changes depending on the result.

Less than 1 L/min: “ml/min”

More than 1 L/min: “lI/min”

The numerical values printed out are as same as those LCD display shows.
Printing is carried out when the printer is “on line”.
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