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DFM Series Flow Switch Instruction Sheet

® Precautions

A
A

1. You can only use this product for measuring applicable fluid as stated in the specification. Do not measure
liquid or fluids other than the applicable fluid. Avoid corrosive, explosive or flammable gas measurements.

Attention! Risk of electric shock!
This product is for measuring gas flow rate. Do not connect the device to any device whose pressure

exceeds the specifications. Any incorrect pressure range or incorrect wiring can cause serious
personal injury and damage to other equipment.

2. Make sure the power is OFF and the flow or pressure source stops operating before installing or removing

this product to prevent personal injury or damage to property.

Oil mist filter (0.1mg/m3)
Pressure regulator

3. Choose the power supply with short-circuit-proof output function.

>

Air pressure source

N

Dust filter (5um)

Dryer (dew point temperature
is below 10°C)

Flow switch

® Name of product parts
SET key
Main display (flow display/parameter display)

Flow unit

Digital output 1 indicator

Digital output 2 indicator
UP key

DOWN key

Flow direction to the right

© ® N o oA wN =

Sub-display (set value/setup item display)
10. Flow direction to the left

11. Power supply/output/input signal terminals
12. Quick-fitting joint for A side

13. Quickfitting joint for B side
® Package contents: 14
flow switch, signal cable, manual

=

. RS485 (optional) output terminal cover

B Ordering information

oFm [1]2/3]4]s]e]- 7 &

Delta DFM series flow switch

2002 = 2.00 x102 = 200 L/min ; 1002 = 100 L/min ;
5001 =50 L/min ; 2501 = 25 L/min

A=AirLN2; C=CO2; R=Ar

DFM
|1H2‘ 3] 4] Maximum flow

[5] Applicable fluid

N = NPN digital output, +4~ 20mA analog output
P = PNP digital output, +4~ 20mA analog output
M = NPN digital output, +1~ 5V analog output

Q = PNP digital output, +1~ 5V analog output

1 =RS485, NPN digital output

2 = RS485, PNP digital output

6 Input/output types

L7 8] Port types C8 = quick-fitting joint ®8
m Electrical specifications

Voltage range 24VDC +/- 10% No isolation

Power consumption 24V: voltage output type, 0.96W Max.; current output type,1.2W Max.
Air, N2, Ar, COz (According to the model specified)

Input power

Applicable fluid

Working pressure  0~0.75 MPa
Bl Maximum pressure 1 MPa
measurement Measurement +/-3% F.S.
accuracy
Temperature-related +/- 5% F.S. (0~50 °C) (use 25°C as a reference base, in addition to a
error measuring accuracy error, temperature also causes an extra error)
S Flow display Up to 4-digit instantaneous flow, 8-digit accumulated volume display
ispla
Py Display Mode Two color display is available according to the selected mode
Number of outputs Built-in 2 NPN or PNP transistor digital outputs and 1 analog output
Number of inputs  Built-in 1 digital input, share pin with output 2
. NPN: Max. durable voltage 30V/100mA, voltage drop 1.5V.
Transistor Output
Output PNP: Max. durable voltage 30V/100mA, voltage drop 1.5V.
1~ 5V: Min. load impedance 50kQ; linear inaccuracy < +/- 3% F.S.
Analog output : . .
4 ~ 20mA: Max. load impedance 300Q; linear inaccuracy < +/- 3% F.S.
Response time 50ms ~ 100ms ~ 500ms -~ 1sec ~ 2sec
Input Voltage range 10.8 ~ 26.4 VDC
Port size c8 Quick-fitting joint ®8 (connected to outer diameter 8mm tube)
Ambient temperature 0°C ~ +50°C
Storage temperature -10°C ~ +60°C

Ambient humidity 35% ~ 85% RH (non-condensing)

mHow to Set up Parameters

Main display in red/

Press 8 for more

Press g for more

Sub-display in yellow than 2 seconds.

® Easy Setup Mode:

i o IEER o Ml o i
Ol ©° N ©
Accumulated Volume
HEE o IEER o Ml o i
O FE O © EE

Accumulated Volume

R o R o I o I
+“—> R p— “—>

Setting for
output 1

l 8
Setting for
output 2

l@
NO/NC

setting for
Output

l@

Main display
setting

l@

Response
time setting

l@

Color
switching

l@

Unit
setting

l@

Return

® Professional

Easy Mode Hysteresis

Easy Mode Hysteresis

Professional Setup Lhan 4 seconds.
Mode —~ »|

Measuring

Red or green

Window

Window

Press B for more Main display in red/ Sub-
than 2 seconds.

Output 1 N.C.
Output 2 N.C.

Press 8 for more
than 2 seconds.

Easy Setup Mode

display in yellow

(Accumulated volume displayed up to 99999999 ~-9999999)
(After back to the Measuring Mode, press the UP and DOWN
key together for 3 seconds or longer to reset display to zero)

& oo
Output 1 N.O.  Output 1 N.C.  Output 1 N.O.
Output 2 N.O.  Output2N.O. Output 2 N.C.
NER o
+—>
(v
Instantaneous ~ Accumulated

flow volume

B o
“—>

Wi o W o B o e

B o, BN o I o N
“—> “—> “—>
O © e

Output on: red
Output off:
green

Output on:
green

“—>

<
Normal
(0°C,1atm)

Standard
(20°C,1atm)

Output off: red

Forever red

Forever green

(The color means the main and
sub-display color)

“—>

Gas category

200L/min (Unit: 1 L/min) *3

Setup Mode:
Sub-display m (] o m o m
s O e o
l 8 Display Setting No display Display Unit Display flow
Value (SV) direction
o W o WWE o EHE o
T O O
l@
Hseress N o I o HE o BE o EH
o' NEH O EE OB o HEE
lg 0 L/min 1 L/min 2 L/min 3L/min ...
Power m o M(Turn off the backlight after 5 seconds)
T e
l 8 Turn off backlight
Display color

referencing
l s

Setup code
l s

Temperature
Compensate

l 8
Digital output
setting
l s
Save

reference
value *1

l 8
Analog output
setting *2
l s
Temperature
unit setting *3

l s
Enable
communication
write function
*4
ASCII/RTU
selection *4

l@

N o I o B o Iim
“—> “—> “—>

(v ]
Follow Out1

Follow Out2

Out1&0ut2

Out1 or Out2

m o M Please see the description of

+—>
Yo" hE
-2
+—>
o

“Setup Code” section

Make volume compensation according to
the gas temperature inside the tube

The current measured flow will
be saved as a reference value

when (OUT2) is turned on
o
+“—>
Q

Bi-directional

Saved
Reference
value

“—>
Q2

Positive slope

Negative slope

full range output *4 output * 4
i -
+“—>

+“—>

“—>

ASCII RTU

(Used with “Color switching”
function)

“—> +“—> +“—> A
N o Y o IEEN o IEEY o I

FE o IR o b
“—> “—>



Communicat
s T o HEE N
lg N © IR N

speed *4 (4] O ExgEE O (]
lg B o BB © BEE © BEE o B
2400 4800 9600 19200 38400
e R o IR

lg B o R

Parity check *4 m,ﬁ, m ,0,m
le BN © BB © BN
Odd Even None
Stop bit *
woie N o NN
o o

setting «>

Q
la A © R
Return

*1 The “Save reference value” menu will appear only when the “Digital output setting” is on 1p2i or 1n2i.
*2 RS485 models do not have this menu.

*3 The “Temperature unit setting” menu will appear only when the “Sub-display setting” is on temp.

*4 Menu available for RS485 models only

*5 The model of maximum flow 200L/min, this unit is 1L/min; the models of maximum flow 100L/min, 50L/min

and 25L/min, this unit is 0.1L/min.
® Measuring Mode:

Output1 upper limit m m Three alternate Use UP and
P PP m displays, Setting DOWN key to
Output 1as  Output 1as Output 1 as / ey
l 8 Hysteresis ~ Easy Mode Accumulated ~ Valueis < > se
or Window Volume Mode ~ displayed

Output1 lower limit m

la

P Three alternate Use UP and
tput2 limit
oupuz wpper it (VRRE] PR PP e atermete SIVBAN
Output2as Output2as Output2 as Value is p » set SV
l S| Hysteresis Easy Mode  Accumulated displayed
or Window Volume Mode

Output2 lower limit

H |nitial setting
Unit setting: two volume units are offered for selection: Standard (ANR) condition is the volume unit
in 20°C, 1atm, and Normal condition is the volume unit in 0°C, 1atm. Under Easy Setup Mode, user can
ress 8 key to find to set the desired unit.
m Output state: This product can be set to two kind of output state, N.O. (Normally Open) and N.C.

(Normally Close). Under Easy Setup Mode, users can press key to find to set up output state for
output 1, 2.

Response time setting: The response time is defined as the required time of output act. A setting of
50 means when the flow reaches SV, holds for 50ms, then output will act. Under Easy Setup Mode, user can

press 8 key to find , and press m to choose the response time.
B Output mode setting

User can set m | ot C) as the following four output modes: Easy Mode, Hysteresis Mode, Window
Mode, and Accumulated Volume Mode.
1.M Easy Mode: To set up F as a threshold value first. When the flow rate is higher than (F + dF), the
output will be ON. When the flow rate is lower than F, the output will be OFF. (See Figure 1)
e Under Measuring Mode, press 8 key to find m (output 1), m (output 2), and press (4 v
key to set up F value.
e Under Professional Setup Mode, press B three times and find m then press m key to set up
the value of dF.
2..% Hysteresis Mode: To set up Hi/Lo flow values. When the flow rate is higher than the Hi value, the
output will be ON. When the flow rate is lower than the Lo value, the output will be OFF. (See Figure 2)
e Under Measuring Mode, press 5 and find m (output 1 Hi), (output 1 Lo), (output
2 Hi), M (output 2 Lo), press m to set up Hi/Lo value.
3. Window Mode: To set up Hi/Lo flow value. When the flow rate is higher than the Hi value or lower
than the Lo value, the output will be OFF. When the flow is higher than the Lo value and lower than the Hi
value, the output will be ON. (See Figure 3)
e Under Measuring Mode, press B and find m (output 1 Hi), ﬂl! (output 1 Lo), m (output
2 Hi), m output 2 Lo), press to set up Hi/Lo value.® Under Professional Setup Mode, press
and find , press key to set up the value of dF.
4.M Accumulated Volume Mode: Under Accumulated Volume Mode, only value A functions. When the
accumulated volume is greater than A, the output will be ON. (See Figure 4)
e Under Measuring Mode, press B and find m (output 1), M (output 2), press m to set

up A value.
Flow Flow
| .
T i :‘r\/}: N T dF: Hysteresis Hi :
B | L !
L 1 . P
0 —— ‘ 0 ! I
T — i |
} 0ol | Time | } Time
S B - | |
I ON
OFF - OFF |_

Figure 1: Output of Easy Mode Figure 2: Output of Hysteresis Mode

Time
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ow ! Accumulated volume
Hi i 4 dF: Hysteresis
' N ) y
L N A
Lo : i —r ' dF: Hysteresis I
I |

R L !
‘ Lo I [
] } 1 I || Time 0 '
I I I } I
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|
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AU I I o I I
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Figure 4: Output of Accumulated Volume Mode

Figure 3: Output of Window Mode

~# Note: When the output is ON, if the output state is set at N.O. (normally open), then output is closed. If the
output state is set to N.C. (normally closed), the output is open. When the output is OFF, if the output state is
set to N.O. (normally open), the output is open; if the output state is set on N.C. (normally closed), the output
is closed.

m Set the zero value

nnnn
Uy

In “Measuring Mode”, press and hold D ﬂ simultaneously for more than three seconds to display

to reset the accumulated volume and instantaneous flow rate to zero. Release the keys to set the zero value.

Make sure that the instantaneous flow rate is zero when setting the zero value. You can also set the
OUT2/IN pin as the input pin for setting the accumulated volume to zero. Refer to “Professional setup mode”
for details.

B Analog output function

Flow rate changes, the analog output will change with it. Under Professional Settings Mode, press Bt
find . There are three settings: bi-directional full range, positive slope output, negative slope output.
1.@ Bi-directional full range: For example: the model of maximum flow 200L/min can detect flow rate of
-200L/min ~ 200L/min, and when it detects -200L/min, the output is 4mA or 1V; when it detects 200L/min, the
output is 20mA or 5V. (See Figure 5)

2. Positive slope output: When this product detects flow rate of m the output is 4mA or 1V;
when it detects flow rate of , the output is 20mA or 5V. (See Figure 6
S.M Negative slope output : When this product detects flow rate of , the output is 20mA or 5V;

when it detects flow rate of , the output is 4mA or 1V. (See Figure 7)

Analog output

Analog output Analog output

20mA/sv 20mA/BV 20mA/SvV

12mA/3Y
4mAMV 4mAMV 4mANnv
F.s. 0 WS Fow As-L ASH  Flow AsL ASH  Flow

Figure 5: Bi-directional full range Figure 6: Positive slope Figure 7: Negative slope

B Panel key locking function

Loll
® Lock On: Press B and D key together for two seconds, then release after the screen displays on
Panel keys will be locked and no response.

o Lock Off: Press & and (v] key together for two seconds, then release after the screen displays EEYE.

Panel keys are back to normal.
e Lock Display: Under the key lock mode, press any key, the screen will display the flow value (main

display) and (sub-display). After keys are released, the screen will return to normal display.
B Accumulated Volume Mode

This product can “simultaneously” measure instantaneous flow, unit L/min, or accumulated volume, unit L.
and output the accumulated volume value by digital pulse signal, but after the power is turned off, the

accumulated flow will automatically be reset to zero. In the Easy Setup Mode the user can press B key to
find m (main display setting), and press O key to select (accumulated volume),

(instantaneous flow), and under the professional Setup Mode, press 8 key to find , press
to specify the 5 signal categories for output 1 and output 2, as follows:

ouT1 OUT2/IN

1n2n ON/OFF signal ON/OFF signal

1p2n Pulse output ON/OFF signal

1n2p ON/OFF signal Pulse output

1p2i Pulse output External input signal (can reset accumulated
1n2i ON/OFF signal External input signal volume to zero)

® Pulse output signal: For example, the maximum flow rate is 200L/min. Whenever the accumulated
volume increases 1L, a pulse of width 50ms will be output.

The maximum flow rate 200 L/min 100 L/min
1 L/pulse 0.5 L/pulse

50 L/min
0.2 L/pulse

25 L/min

Pulse resolution 0.1 L/pulse

m Save reference value function
In Professional Setup mode, the user can press 8 key to find the digital output setting m Press O
key a few times, when the setting becomes or ; then press S| key to find | £ menu,

and press key once to select ON, then press 8 key for more than 2 seconds to return to Measuring
Mode, this function is enabled. DFM will take digital output 2 as an input trigger signal, when the trigger signal
is ON, save the current measured value in the EEPROM. It can be used as the setting value or for other

measurement purposes. After press key many times to find menu, press key twice, the

number on the main display is the reference value just saved.

m |nstallation

e Screw mounting :

® Bracket mounting :

g“ wo self-tapping screws $3

B Terminal definitions
® Power supply, input and output

m Internal circuit
® |n the figure below, for voltage output type, minimum load
impedance of analog output is 50kQ; for current output type, signal terminal (A side)
maximum load impedance of analog output is 300Q.

(NPN model: OUT2/IN setting is digital output)

(Brown)Power+|

(Black)Output 1

o]

\
\
\

(White)Output 2

1. Brown: Power supply +
2. Black: OUT1, the first set of digital
output signal

| (Orange)Analog output

(Blue)Power- i

z—>=

L v 3. White: OUT2/IN, the second set
*********** - of digital output or external input

(NPN model: OUT2/IN setting is digital input) signal

[T ——— — = — = — —@} 4. Orange: Analog output signal

\ = (Brown)Power+ 5. Blue: Power supply -

\

| } (Black)Output 1

[ | ™ \ .

[ A | —

\ ,L (White)luput

\

‘ ‘(Orange)Anang output }7

} I (Blue)Power- i I

— e o — — — — — - —_

B RS485 terminal

‘( / 1 ﬂl‘\(Brown)Powen ® RS485 output terminal (B side)
IR

| . 4<2‘>(Black)0utput 1

Y] o Load

|| A g 3‘ (White)Output 2 e

\ | | Load !

| N |(Orange)Analog outgut

| @

| 5‘ (Blue)Power-

- - =

1. Gray: Signal ground
2. Green: RS485 D+

Iy > B o
3. Yellow: RS485 D-

‘ (Brown)Power+ I

Load
4

|
%(White)luput T
\

(Black)Output 1

(Orange)Analog output

@
S

(Blue)Power-

z—-—>=

B RS485 communication
1. Supporting transmission speed: 2,400, 4,800, 9,600, 19,200, 38,400bps
2. Non-supported formats: 7, N, 1 or 8, O, 2 or 8, E, 2. Communication protocol: Modbus (ASCII or RTU)
3. Function code: 03H to read the contents of register (max. 8 words).
06H to write one word into register. 10H to write multiple words into register (max. 8 words).

Eggirset:; Content Definition
1000H(R) Present value (PV) Measuring unit is 1, instantaneous flow
1001H Set value 1 for instantaneous flow (SV) Easy setup mode
1002H Set value 2 for instantaneous flow (SV) Easy setup mode
1003H Upper-limit output 1 Hysteresis mode / window mode setting
1004H Lower-limit output 1 Hysteresis mode / window mode setting
1005H Upper-limit output 2 Hysteresis mode / window mode setting
1006H Lower-limit output 2 Hysteresis mode / window mode setting
0: Easy setup mode
1007H Out 1 mode 1: Hysteresis mode
2: Window mode
0: Easy setup mode
1008H Out 2 mode 1: Hysteresis mode
2: Window mode
0:1020
1009H NO,NC setting 1:1C20
2:102C
3:1C2C
100AH  Main display setting (1) LNCSCTJ';IS;:S:SET:S jzl": :n o
0:50
1:100
100BH Output response time 2:500
3:1000
4 : 2000 (unit: ms)

0 : R-ON

100CH  Display color setti 1:GON

isplay color setting 2 Red

3 : Green

100DH E it seti 0 : ANR (Standard)

ow unit sefiing 1 : NOR (Normal)

0: Standard
1: Off

100EH Auxiliary display setting 2: Unit
3: Direction
4: Fluid type
0: 250

100FH Display update setting 1:500
2 : 1000 (unit: ms)

1010H Hysteresis setting for output 0~8 (unit: 0.1)
0: Off

1011H P i

0 ower saving 1- On

0: Write disable

1013H Communication write enable 1: Write ena.ble . o
Must use this write enable function first, then you
can use all the write commands

102AH Set value 1 for accumulated volume (BIT[15:0])

102BH Set value 1 for accumulated volume Must write into 102AH first, then write into 102BH

(BIT[31:16]) *
102CH Set value 2 for accumulated volume (BIT[15:0])
102DH Set value 2 for accumulated volume Must write into 102CH first, then write into 102DH

(BIT[31:16])

102FH(R) Software version

1050H(R) 'Accumulated volume (BIT[15:0])
1051H(R) Accumulated volume (BIT[31:16])
1052H

V1.00 is expressed as 100H

Zeroing accumulated volume Value written:1234H

* DWORD(4byte) writing example: If the set value 1 of the accumulated volume is 80000(Hexadecimal
value is 13880H), so write 3880H into address 102AH first, then write 01H into address 102BH



