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Example of internal circuit and load connection

@ FSM3-LLT T T 1 1B/F/CI] (LCD display NPN output)

[CH2 is used as SW output]

[CH2 is used as external input]

Main circuit

! (White) CH2
@SW Output 2
_K_" hd
R* f.'\(Gray) Analog output
> @

(White) CH2
External input
©)

Main circuit

B

f,'\(Gray) Analog output
4
&/

: (Blue) Power

ONONONO)
(FSM3 side)

1
= (Blue) Power supply (-)
®

Terminal

Option lead

fé\ supply (-)
3/

* Analog output voltage output R: approx. 1 kQ
Current output R: approx. 100 Q

No. wire color Name

@ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)

®@ Black CH1 (switch output 1: max. 50 mA)

® White CH2 (switch output 2: max. 50 mA, or external input)

® Gray Analog output Voltage output: 1 to 5 V load impedance 50 kQ or more
Current output: 4 to 20 mA load impedance 300 Q or less

® Blue Power supply — (GND)

@FSM3-LLT T T T ID/H/CT ] (LCD display PNP output)

[CH2 is used as SW output]

1 Brown) Power supply +
K—( 1'>

[CH2 is used as external input]

(Brown) Power supply +

Main circuit

1
1
| (Gray) Analog
1
1
1

R* output
(Blue) Power| | gad
ot Tir]

' +—@
) ‘ r

! (Black) CH1 ¢ :(le\all\flg CtHlt .
utpu
s O + 3 s ®' (White) CH2
W :(Whlte) CH2 [j__ 3 | H > Load ||
N bt @SW Output 2 Load | — s =) External input —
£ | :
E 1
Load 1

R* ]

+

(Gray) Analog output
1 (Blue) Power| | pad
ERUPPY () i

&

ONONONONO)
(FSM3 side)

CKD
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* Analog output voltage output R: approx. 1 kQ
Current output R: approx. 100 Q

Terminal | Option lead

No. wire color Name
@ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
@ Black CH1 (switch output 1: max. 50 mA)
® White CH2 (switch output 2: max. 50 mA, or external input)

Analog output Voltage output: 1 to 5 V load impedance 50 kQ or more
® Gray Current output: 4 to 20 mA load impedance 300 Q or less
® Blue Power supply — (GND)

+



FSM3 Series

Example of internal circuit and load connection

Example of internal circuit and load connection 9
o
@FSM3-LLT LT T AELT] @FsSM3-LLT T T TIC/GILT] 3
(LCD display, NPN output, with setting copy function) (LCD display, PNP output, with setting copy function) 2
T - T . ¥
[ — 1 (Brown) Power supply + [ — 1 (Brown) Power supply + =
: 1€ ®( ) pply : ) 1€ él ) pply a
h | (Black) CH1 | 1 ) ]
! SW Output 1 ! ! =
: Q= : ! (Black) CH1 3 2
: : : ~ N @ SW Output 1 g_ —
= ! o3 | (White) CH2 ’—‘—‘ + S| _
1| 8 I (White) CH2 - | =) Copy terminal Load - < 0
| E K'\Copy terminal ' £ ; c
| 3 _K—K (3) 1| E 1 =
1 S 1 1 |
1 * 1 1 |
: {>—§N\ ®(Gray) Analog output ! R* (Gray) Analog output
1 1 1 N —
! 1 (Blue) Power I 1 (Blue) Power =3
| (@)3upply () | Py () e
[ — A [ & Ea
* Analog output voltage output R: approx. 1 kQ * Analog output voltage output R: approx. 1 kQ *
Current output R: approx. 100 Q Current output R: approx. 100 Q -
@]
@)
o
] = Terminal Option lead Name g
No. wire color 2
nn nn @) Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V) ®
@ Black CH1 (switch output 1: max. 50 mA) o 2
- - ¥ =
O o6 & ® White CH2 (copy terminal) % )
(FSM3 side) @ Gray Analog output Voltage output: 1 to 5V load impedance 50 kQ or more a 2
Current output: 4 to 20 mA load impedance 300 Q or less %
[¢)
® Blue Power supply - (GND) > O
g c
< 2
25
@FSM3-LLT T T T 1A/C/E/G/II] (LCD display, with setting copy function) 58
=]
[When using setting copy function] %9_’

D Power supply +

N\
Vs

Power supply + (

Set value copy

N\
o\

CH1 (SW Output 1) D CH1 (SW Output 1)

Ke|dsip
pajeledas

4() CH2 (copy

terminal)

CH2 (copy terminal) (

o Y

Analog output ( () Analog output

erep
[ealuyoal

G/
Fa)

Power supply - q D Power supply -

FSM3 (master side) FSM3 (device side)

poyiaw
Bunesado

Power supply

——

Connect CH1 (SW output 1) on the master side to CH2 (copy terminal) on the device side and power ON the sensor to use the setting copy
function (F93). Please be sure to make this connection only when using the setting copy function. If copying is done while load is connected
with the CH1, or switching is done while connected with the CH1 and CH2 as described in the load connection example above, there may
be unexpected behavior on the equipment side or malfunctioning with the equipment and FSM3. Please be sure to never use it when it is
connected to a copy terminal.
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Example of internal circuit and load connection
@ FSM3-BL T T T W/K/I] (bar display)

1|(Brown) Power supply +

Terminal

! 1 Option lead
! ) ) Name
' ' No. wire color
1 1 . .
! R* ! (Black) Analog output @ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
! § > ' + Analog output Voltage output: 1-5 V
ks ' T Load impedance 50 kQ and over
= i @ Black
R (- E@ Current output: 4 to 20 mA
I | (White) .
' ”Model identification signal Load impedance 300 Q or less
' 1(Blue) Power supply (-) ® White Model identification signall
e M It will not connect during use with a single unit.
*Analog output voltage output R: approx. 1 kQ
Analog output current output R: approx. 100 kQ @ Blue Power su ppIy - (GND)
I_I:I_I
/' ] \ \ @ FSM3-CLIL LT L] (I0-Link)
®© @ 6 ® ® (Blue)
(FSM3 side) \
@ Connecting the separated display and FSM3 bar display
e-con Sumitomo 3M Ltd. wire-mount plug @ (White)
37104-3122-000 FL
@ @ (Brown)
Separated display (Brown) Power supply + FSM3 bar display
(FSM2-D{) EV?/;aC)kIJ 'anadlogroutput : Voltage output
ite) Model identification signal | (The current output cannot be
(Blue) Power supply (-) | connected) (@ (Black)
Terminal No.|Lead wire color Name
e-con Sumitomo 3M Ltd. Mini-clamp board mount socket @ Brown Power supply * (18 1030 V)
Straight 1-row 37204-62B3-004 PL ® White N.C
® Blue Power supply - (GND)
@ Black C/Q (10-Link)
Analog output characteristics
Flow direction Voltage output Current output
[Uni-directional]
= = 5 20 [
- <
[ H =
=1 5
= = £ 3 g 12t
o o
Il[ :I] g g
e 0 g g
< 3 < g
| | | |
100% flow rate 0 100% flow rate
Flow rate (L/min) Flow rate (L/min)
[Bi-directional]
i i 5 — 20
> £
5 =
—{ (| E 2
) ) 3 3 5 12
o o
< g
Ill: :I] g K
O O < £
1 E 4 5
| | | |
-100% flow rate 100% flow rate -100% flow rate 100% flow rate
Flow rate (L/min) Flow rate (L/min)

*1:The full scale of the uni-directional type is 0 to 100%, and full scale of the bi-directional type is =100% to 100%. With the display integrated bi-directional
type, output can be switched to uni-directional with the button settings. The value after switching is a reference value. Refer to page 60 for details.

*2:Refer to page 2 for details of analog output when carbon dioxide is switched to.

*3:Analog output is available even outside the measurement flow rate range. Although the accuracy is not guaranteed, the lower and
upper limits for uni-direction voltages can be output at about 0.6V and 5.4V, respectively. The lower and upper limits for current
voltages can be output at about 2.4mA and 21.6mA, respectively. The bi-direction voltages can be output at about 0.8V and 5.2V,
respectively, and the lower and upper limits for current voltages can be output at about 3.2mA and 20.8mA, respectively.
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FSM3 Series

Pressure loss characteristics
Pressure loss characteristics (resin body, air) 5
O
=
0
=3
Q
FSM3-]Jo05[ 1 FSM3-[Jo10[ 1 1=
Y
0.18 0.4 o
[%2]
_ o 4 0.3 7 ?T =
§ o1 4 g Rd o
=3 7/ < 025 7 S5
2 < 0
g o1 4 9 / T
o ’/ S 02 7 2
S 008 P 2 R ] -0.035 MPa
2 006 ~ | -0.035 MPa a 015 /' PPlad I
T 7 .’ E .2? Secondary side
0.04 7 e’ =+ Secondary side 01 7 *” .1 amos he?r/e 25
7 - " atmosphere P e®” = P =¥
0.02 A 0.05 PP ITe 5%
arn= =" A= 53
0 e s s s 0wy s s s ® =
0 100 200 300 400 500 0 200 400 600 800 1000
Flow rate (mL/min) Flow rate (mL/min) 5
O
=
0
=3
2
os]
<))
FSM3-]020[ 1 FSM3-]J050[ 1 g a
3 3
0.12 7 2 2
-0.07 MPa _ [ B —
L / 6 0.07 MPa a
/ o _
/ 5 5 / g ©
< o [
S o8 7 % / S
= = /
v 7 g 4
g 06 V4 8 7/ L
o : 7 ) 7/
g /7 -1 0035 MPa 5 3 7 {0035 wPa o
W) 0.4 s’ P g / " E =]
I P . = 2 4 Py . o @D
a 7’ - «# Secondary side o PR . o Secondary side =3
02 -, 7’ '_4"_,' atmosphere N 7 ‘," - atmosphere o2
’ - . -2
/’_—_—;:—" ’/_’__-:L‘-"
0 T ‘ ‘ 0 i LS T ‘ ‘ w
0 0.5 1 15 2 0 1 2 3 4 5 2.8
Flow rate (L/min) Flow rate (L/min) _g’—’ %
<o
o
a3
85
g3
(¢]
FSM3-[]100[ 1 FSM3-[]200[ 1 =
3.5 14 O
/007 MPa 33
8 7 12 -0.07 MPa 3 &
/ / =3
= 25 7 § 10 #
o .
g / e /
% 2 g 8 / i=je
I 7 o =
2 , s ’ 2%
k] _ o 2z
2 15 7 S 0.035 MPa 2 6 // 1 -0.085 MPa 53
2 Ve '¢' g—'_’ Ve 'é' n =
[ . Py
5 1 7 e 4 Secondary side 4 7 Y 4 Secondary side —
PRt «= | atmosphere /7 »*” .« | atmosphere °
05 e . 2 - _e? ’./ g n
' - - - .
- —’;:" - ,—:"’ O B
0 e 2T ‘ ‘ P Ll ‘ %g
0 2 4 6 8 10 0 5 10 15 20 a
Flow rate (L/min) Flow rate (L/min) —
S
S
g
o @
The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline. Argon: 1.38, carbon @ <

dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41
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FSM3 Series

z Pressure loss characteristics (resin body, air)
@
©
o
el FSM3-]500[ 1 (small body) FSM3-[ 150011 (medium body)
g
a 60 14
-S % y, -0.07 MPa
S 50 A 007 uPa 12 7
e _ Vs ® 10 /
4 g 40 7 3 /7
ﬁ e > 4 3 8 4
' 2 5 4 < 4
©} ° V4 . -0.035 MPa g /7 _| -0.035 MPa
5 /7 . 2 6 7 [
— 8 20 A 2% | secondary sid 4 Ve -~
@ y PO econdary side IS 4 . e Secondary side
_o a8 7 Re g atmosphere 7 o - atmosphere
= \d .
T 5 o 7’ *”
c2 10 \g PSP 2 y EPLAGIN
g3 PRIt lo3s mpa PRt
csS . IUPRT L L - .
=43 0 ‘lﬂe—'— P i 0.5 MPa 0 M'—‘ ‘ ‘
0 10 20 30 40 50 0 10 20 30 40 50
c_%‘ Flow rate (L/min) Flow rate (L/min)
Q.
K]
o
[a)
(@]
-
g
23 FSM3-{]101[ 1 FSM3-[]201[ 1
s 8
8 B 60 50
o % 4 Secondary side
pre 45 7| atmosphere
o 50 -0.05 MPa /
v | @ / 40 /
g | = /7 — ,
T [T} © 35
o & & 40 7 | -0.035MPa g 7
1%} / 04 ;’ 30 4
S 4 VAt S 5 4
| 2 o
g 7z Secondary side o , /
w2 ? 7 7 R atmosphere 3 20 7/
£2 @ 20 77— 4 15 /7
g3 * R o / 0.35 MPa
_ -
£ 2.0 .7 10 / === 05MPa
L
10 PR 0.35 MPa 5 < Ittt
7z " JIIRET S I T asne—T |
8 0 -41 -ra'\-r“-"r"_"-"'----‘ 0.5 MPa 0 3 -~ “"‘lﬁ ‘
= % 0 20 40 60 80 100 0 50 100 150 200
§ % Flow rate (L/min) Flow rate (L/min)
TR
7]
S
= ©
£&
8 ©
= FSM3-{]501[ 1 FSM3-[]102[ 1
.g’g 30 80
s % Secondary side 70 Secondary side
g g 25 atmosphere
atmosphere V4
o = 7/ S 60 7
B a /z Q
3 20 =3 V4
- Py / ~ 50
T8 4 ’ 8 ’
g g ° 15 P 40 Zz - 0.35 MPa
=0 = 7 5 7/ o4
g¢ z / 2 Pz 2
o g 10 2 g 30 2’ 0 0.5 MPa
a / 0.35 MPa a R
p | / «*Joswp 20 < o
2 P PR e a d Rt
> O 5 v LA V4 a®l.
=5 e -n" 10 7 "
Q5 ar=" - -“f‘/‘
g 3 0 o s &5 ‘ ‘ 0 e T w w
GE)_ 0 100 200 300 400 500 0 200 400 600 800 1000
— Flow rate (L/min) Flow rate (L/min)
o &
&) &]
83
Q0o
s The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline. Argon: 1.38, carbon
grap g ply by g sp g y g g

dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41 (excluding 501 and 102)
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Pressure loss characteristics (stainless steel body, air)

FSM3 Series

Pressure loss characteristics

FSM3-[]005U2[ ]

FSM3-[jo10U2[ ]

0.06 0.10
0.05 4 -0.07 MPa 0.09 4 -0.07 MPa
: V4 0.08 /
< V4 < /
S o004 7 g 007 7
9 9 0.06 /
k] ° /7
o 003 o 005 7
5 2 z
a @ 0.04
® 902 -0.015 MPa o R -0.015 MPa
o Secondary side a 003 P [ - )—,ﬂ Secondary side
atmosphere 0.02 > atmosphere
0.01 0.10 MPa ass® ...} 0.10MPa
0.30 MPa 0.01 0.30 MPa
0.00 0.50 MPa 0.00 1 0.50 MPa
0 100 200 300 400 500 0 100 200 300 400 500 600 700 800 900 1000
Flow rate (mL/min) Flow rate (mL/min)
FSM3-]020U2[ ] FSM3-]Jo50U2[ ]
0.25 -0.07 MPa -0.07 MPa
0.20
< —
o <
= g
é 0.15 E
2 ®
> -
§ 0.10 -0.015 MPa é —-0.015 MPa
a Secondary side o Secondary side
atmosphere a atmosphere
0.05 0.10 MPa J 0.10 MPa
0.30 MPa _| 0.30 MPa
0.50 MPa 0.50 MPa
0.00
0.00 0.50 1.00 1.50 2.00
Flow rate (L/min) Flow rate (L/min)
FSM3-[]100U2[] FSM3-]200U2[]
10 -0.07 MPa
-0.07 MPa 9
8
<
T g‘; 7
3 2 6
2 S
o o 5
© 2 -0.015 MPa
5 -0.015 MPa 2 4 Secondary side
§ Secondary side o 3 atmosphere
o atmosphere 5 0.10 MP
. a
0.10 MPa L 0.30 MPa
0.30 MPa 050 MP.
0.50 MPa 0 : a

Flow rate (L/min)

0 5 10 15 20
Flow rate (L/min)

The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline. Argon: 1.38, carbon

dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41 (excluding 501 and 102)
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Pressure loss characteristics (stainless steel body, air)

FSM3-[1500U2[ ] (small body) FSM3-]500U2[ ] (medium body)
25 6
, -0.015 MPa
20 "/ Stecondsry side 5 | -0.015 MPa
. | amospnere #%4{ Secondary side
IS 'l./ = 4 R/ atmosphere
=3 ¢/ o o
@ 15 O = R/
o 0 *
s 4 £ s 7
5 "/ o 'l‘
g 10 KA 2 s
g 'o./ .| 0.20 mPa g 2 7 |
5 R -~ | 0.30MPa a o7 8'58 MEZ
B 0.50 MPa 0.50 MPa
0 - ‘:ﬁm\:ﬁ 3
0 10 20 30 40 50
Flow rate (L/min) Flow rate (L/min)
FSM3-[]101U2[] FSM3-[1201U2[]
20 60 4 Secondary side
*| atmosphere
18 / Secondary side ./
16 + atmosphere
— 14 T
< o
& =
12
9] 1%
3 10 8
P <
5 8 2
1%} 1%
¢ 6 g 0.35 MP
T 0.30 MPa e : a
4 0.50 MPa | 0.50 MPa
2
0
50 100 150 200
Flow rate (L/min) Flow rate (L/min)
FSM3-[]501U2[] FSM3-[]102U2[]
30 80 .{ Secondary side
70 atmosphere
25
—~ { Secondary side —~ 60
© Y. ©
o 20 /| atmosphere o
= . < 50
2 R4 2
° 15 7 S 40
g * g
5 ’/ 2 a0 ] 0.35 MPa
0 s 0 -
g v o g 0.50 MP
.| 0. a
& 7 . o35MPa 2
5 . _..=-"".] 0.50 MPa
R e 10
g ——" =" ...,.nn,,.\.nr-f-"""—' """"" 0 = . .
0 100 200 300 400 500 0 200 400 600 800 1000
Flow rate (L/min) Flow rate (L/min)

The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline. Argon: 1.38, carbon

dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41, oxygen: 1.11 (excluding flow rate ranges (full scale flow rates) 501 and 102)
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FSM3 Series

Needle valve flow characteristics

Needle valve flow characteristics (resin body) (for air, nitrogen gas)

@ FSM3-L005/010/020

=
o

0.5 MPa

0.1 MPa

Flow rate [L/min (ANR)]
O P N W M OO N 00 ©
N

0 2 4 6 8 10 12 14
Dial value (needle position)

@ FSM3-L200/500-H04/H06

200
180
160
140 -
120 -
100 7

80

-= 0.5 MPa

Flow rate [L/min (ANR)]

60 7

40 ,/ ’VA—

204 —0n=

0.1 MPa

0O 2 4 6 8 10 12 14
Dial value (needle position)

@ FSM3-L050/100

35
30 - 0.5 MPa
— e
g 25 7
< e
£ 20 /'
E *
=] 4
) 15 7
m *
S 10 / _- 01MPa
° / ——
Lo o -
/ _
5 Py -
oo
-
0 I
0 2 4 6 8 10 12 14
Dial value (needle position)
@ FSM3-L500/101/201-H08/H10
350
4 0.5MPa
300 A
—_ ’/
£ 250 e
E3 e
£ 200 e
£ /7
— *
o 150 7
[
> 100 4 _—— 0.1MPa
5 R4 —_
LL -
-
50 '/ —=
0/ //
-
O I
0 2 4 6 8 10 12 14

Dial value (needle position)
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Needle valve flow characteristics (stainless steel body) (for air, nitrogen gas)

@ FSM3-L005/010/020U2AA

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

Flow rate [L/min (ANR)]

0.5 MPa

0.1 MPa
/

2 4 6 8

10 12 14 16
Dial value (needle position)

@ FSM3-L200/500U2AA

50 O.j MPa
45 /
— 40 :
3 /
<z( 35 I'
~ 30 . === 0.1 MPa
£ l -
£ 2 : -~
2 I -
§ 20 I //
10 [ 7
: /
|4
0O 2 4 6 8 10 12 14 16
Dial value (needle position)

@ FSM3-L050/100U2AA

Flow rate [L/min (ANR)]

Flow rate [L/min (ANR)]

10 0.5.MPa
9 / 0.1 MPa
. 7
8 / il
/ 7
7 / /
I //
6 / 7
5 / /
/
4 / /
/ /
3 ; /
/ /
2 — 7
/ /
1 L4
.7
ol2lz |
0 2 4 6 8 10 12 14 16
Dial value (needle position)
@ FSM3-L500/101/201U2BA
200 0.5.MPa
180 /
4
160 ‘/
140 //
120 .
100 '/
/
80 ,/ ——" 0.1 MPa
60 /7 -
.I //,
40 / /;/
20 / //
7
0 L
2 4 6 8 10 12 14 16

Dial value (needle position)



FSM3 Series

Measurement principle of FSM3 Series

Measurement principle of FSM3 Series

The FSM3 Series incorporates a platinum sensor chip machined with silicon micro-machining. The sensor is thermally
insulated from the silicon substrate. The heating capacity is extremely low, enabling high sensitivity with a high-speed
response.

At the sensor, two temperature sensors are arranged with a heater in between. Platinum, which has a resistance

that changes based on temperature, is used for the temperature sensor. When the heater is turned ON and heating
occurs, the temperature distribution is symmetrical to the center of the heater if there is no flow. When flow is
received, the symmetrical property of the temperature distribution is lost, temperature upstream from the heater
drops, and temperature downstream rises. This temperature difference appears as the difference in temperature
sensor resistance, and varies with the flow rate. When the flow is reversed, the temperature difference (difference in
resistance) is inverted. By using this method, the bi-directional flow rate can be detected. This method is suitable for
detecting a relatively small flow rate.

[Without flow] [With flow]
Temperature sensor (1) Temperature sensor (2) FLOW
R1 Rh R2 R1 Rh R2
Temperature | Symmetric temperature distribution Temperature | Symmetry of temperature distribution is lost
resistance value resistance value
R1 R2 R1 R2
\Y \Y
Voltage Voltage
R1 R1
V out V out
12V r--- ---- 12V f---1----- ----
R2 R2
V out V out
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Flow rate sensor selection method

Use as a guide for selection of the flow rate range when using the flow rate sensor for suction/unload confirmation or leakage
inspection, etc., with the suction nozzle.

The flow rate can be calculated using the effective cross-sectional area of nozzle (pinhole) and the pressure difference inside and
outside of nozzle.
P2: vacuum P1: Pressurization
@ For P12 1.89P2 (acoustic velocity)
Q=113.2xSx P1

@ For P1 < 1.89P2 (subsonic velocity) |
Q=226.4 xS x\/P2(P1-P2)
Q : Flow rate L/min )
Suction

P1 : Primary side absolute pressure MPa
P2 : Secondary side absolute pressure MPa
S : Effective cross-sectional area of nozzle (pinhole) mm?

P1: Atmospheric pressure nozzle P2 : Atmospheric pressure

P1: Pressurization

) Pinhole
P2 : Atmospheric pressure

@ Example of calculation

The figure below shows the calculated value of flow rate when the nozzle diameter is 0.1 to 2 and P2 is varied.

P1 (MPa) P1 (MPa) P2 (MPa) P2 (MPa) Acoustic

Calculated flow rate value (L/min)

Absolute Gauge Absolute Gauge  |velocity/subsonic

0.1013 0 0.0313 -0.07 Acoustic velocity 0.090 0.360 0.810 1.440 2.250 4.411 9.002 20.254 36.007
0.1013 0 0.0413 -0.06 Acoustic velocity 0.090 0.360 0.810 1.440 2.250 4.411 9.002 20.254 36.007
e 0.1013 0 0.0513 -0.05 Acoustic velocity 0.090 0.360 0.810 1.440 2.250 4.411 9.002 20.254 36.007
§ 0.1013 0 0.0613 -0.04 Subsonic velocity 0.088 0.352 0.792 1.408 2.200 4.312 8.800 19.801 35.202
g 0.1013 0 0.0713 -0.03 Subsonic velocity 0.082 0.329 0.740 1.315 2.055 4.028 8.220 18.494 32.878
0.1013 0 0.0813 -0.02 Subsonic velocity 0.072 0.287 0.645 1.147 1.792 3.512 7.166 16.125 28.666
0.1013 0 0.0913 -0.01 Subsonic velocity 0.054 0.215 0.483 0.859 1.343 2.631 5.370 12.083 21.480
0.1113 0.01 0.1013 0 Subsonic velocity 0.057 0.226 0.509 0.905 1.414 2.772 5.657 12.727 22.626
0.1213 0.02 0.1013 0 Subsonic velocity 0.080 0.320 0.720 1.280 2.000 3.920 8.000 17.999 31.998
E 0.1413 0.04 0.1013 0 Subsonic velocity 0.113 0.453 1.018 1.810 2.828 5.543 11.313 25.454 45.252
§ 0.1613 0.06 0.1013 0 Subsonic velocity 0.139 0.554 1.247 2.217 3.464 6.789 13.856 31.175 55.423
'GEJ 0.1813 0.08 0.1013 0 Subsonic velocity 0.160 0.640 1.440 2.560 4.000 7.840 15.999 35.998 63.996
E’ 0.2013 0.1 0.1013 0 Acoustic velocity 0.179 0.716 1.610 2.862 4.472 8.765 17.888 40.248 71.552
i;, 0.3013 0.2 0.1013 0 Acoustic velocity 0.268 1.071 2.410 4.284 6.694 13.119 26.774 60.242 107.096
u_gn 0.4013 0.3 0.1013 0 Acoustic velocity 0.357 1.426 3.209 5.706 8.915 17.474 35.660 80.236 142.641
0.5013 0.4 0.1013 0 Acoustic velocity 0.445 1.782 4.009 7.127 11.137 21.828 44.547 100.230 178.186
0.6013 0.5 0.1013 0 Acoustic velocity 0.534 2.137 4.809 8.549 13.358 26.182 53.433 120.224 213.731
(CAUTION)

@ When there is a leakage in the piping, etc., the actual flow rate becomes larger than the calculated value. When selecting the flow rate, consider the
amount of leakage in the piping.

@ When there is a portion narrower than the suction nozzle diameter in the middle of the piping, the flow rate may be reduced to lower than the
calculated value.
In addition, suction confirmation, etc., may become impossible.

@ The effective cross-sectional area is just a guideline. When the nozzle is long and thin, the effective cross-sectional area becomes smaller than the
opening area.

@ The response time is determined by the inner volume of the piping from the flow rate sensor to suction nozzle (pinhole). For high-speed detection,
reduce the inner volume of the piping as much as possible by installing a flow rate sensor near the suction nozzle, etc.
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FSM3 Series

Product weight

Product weight 5
O
M Resin body . 2

[Unit: g] :;_)
Bar display | 10-Link -
5

BH1 Push-in (for g4 mm straight) 60 90 50 50 %
CH1 Push-in (for 6 mm straight) 50 80 40 50 EE’ '%
DH1 Push-in (for 28 mm straight) 80 120 70 80 %’ L
EH1 Push-in (for 210 mm straight) 80 120 70 80 g
HH1 Push-in (for @1/4" straight) 60 90 50 50 < o)
JH1 Push-in (for 23/8" straight) 80 120 70 80 g
AAL Rc1/8 Straight 60 90 50 50
BA1 Rc1/4 Straight 60 100 50 60 7
CAl Rc1/2 Straight 120 - 110 120 25
AF1 G1/8 Straight 70 100 60 70 ég
BF1 G1/4 Straight 85 125 75 85 3
CF1 G1/2 Straight 120 - 110 120
AB1 G1/8 Straight 60 920 50 60 0
BB1 G1/4 Straight 70 110 60 70 g
CB1 G1/2 Straight 140 - 130 140 3
AC1 NPT1/8 Straight 50 80 50 50 2
BC1 NPT1/4 Straight 60 100 50 60 w
cci NPT1/2 Straight 120 - 110 120 0] i’
BH2 Push-in (for @4 mm elbow) 70 100 60 60 95: )
CH2 Push-in (for 26 mm elbow) 60 90 50 60 2 &
DH2 Push-in (for 28 mm elbow) 100 140 90 90 % 7
EH2 Push-in (for 210 mm elbow) 100 140 90 100 © 5
HH2 Push-in (for g1/4" elbow) 70 100 60 60 § 5
JH2 Push-in (for 23/8" elbow) 100 140 90 100 <| ~
AA2 Rc1/8 Elbow 70 100 60 60 I
BA2 Rc1/4 Elbow 80 120 70 80 0
AF2 G1/8 Elbow 80 110 70 80 £&
BF2 G1/4 Elbow 105 145 95 105 g;_,
AB2 G1/8 Elbow 70 100 60 70
BB2 G1/4 Elbow 90 130 80 90 o
AC2 NPT1/8 Elbow 70 100 60 60 23
BC2 NPT1/4 Elbow 80 120 70 80 = §
=g
M Stainless steel body _

[Unit: ] _
a8
H

AA1L Rc1/8 Straight 100 165 90 95 2
BA1 Rc1/4 Straight 115 200 105 110
CAl Rc1/2 Straight 420 - 410 420 39
AF1 G1/8 Straight 155 220 145 150 g
BF1 G1/4 Straight 190 275 180 185 85
CF1 G1/2 Straight 420 - 410 420
AB1 G1/8 Straight 100 165 90 95 T 0
BB1 G1/4 Straight 110 195 100 105 8=
CB1 G1/2 Straight 440 - 430 440 §, §_,
AC1 NPT 1/8 Straight 100 165 90 95
BC1 NPT 1/4 Straight 115 200 105 110 g
cci NPT 1/2 Straight 420 - 410 420 § %
1/4" double barbed fittin Ea
ADL (500 mL/min to 50 L/ming) 155 220 145 150 5«2
1/4" double barbed fittin
BD1 (534L/T)i(nRtO 2(|)ofL /min)g 190 275 180 190 o
" male fittin oo
AEL (500 mL/min to 50 L/rr?in) 155 220 145 150 g g
1/4" JXR male fittin =S
BEL (50 L/min to 200 L/m?n) 190 275 180 190
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