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Mass Flow Meter and Controller

M - Series
MC - Series
SENSOR PERFORMANCE

M-series : Mass Flow Meter (RZFS2F4))
MC-series : Mass Flow Controller (21& S Z1IEE7)
MB- series : Portable Gas Mass Flow Meters (SLHE Q)

PC 3 PLCO| ¢1Z Ql0| SEXNC= 7|IHE HEE 7ts
COMPQOSER™ gas composition EHH0f =&t

HS &5 dms

A5 Z=H| AlZH0| B (1 second)

CHASt 7IM287tas 58 7ts

— | o

St ot 2 22 HOIE 2t B7|

&4 X SHLA 5T 52 e Helo| I els
HUE 1 0.6%

Atz Hel: 0.01-100% of full scale

S el 0.5-5000 SLPM (S &2l M2t MY7Hs)
THZE : 304 stainless steel

(A Z=70|| 2} 316L stainless steel®& 7Hs : MS, MCS series)

Mass Flow Accuracy
(at Calibration Conditions)

low flow : +0.8% of reading and +0.2% of full scale
Mid flow : +0.6% of reading or +0.1% of full scale
High Flow : +0.8% of reading and +0.2% of full scale

High Accuracy Option

low flow : +£0.4% of reading and +0.2% of full scale
Mid flow : +0.5% of reading or +0.1% of full scale
High Flow : +0.4% of reading and +0.2% of full scale

Repeatability

low flow : +(0.2% of reading + 0.02% of full scale)
Mid flow : +(0.1% of reading + 0.02% of full scale)
High Flow : +(0.2% of reading + 0.02% of full scale)

+
+

Flow Measurement Range

0.01-100% of full scale

Operating Temperature Range -10~60°C
Temperature Accuracy +0.75°C
Operating Pressure Full Scale 160 PSIA

Pressure Accuracy (above/below) 1atm

+0.5% of reading / +0.07 PSIA

Sensor Response / Warm-Up Time

<10 ms, flow rate dependent / <1's

COMMUNICATIONS
Analog I/0 4-20 mA, 0-5 VDG, 1-5 VDG, 0-10 VDC
RS-232 Serial by default
Digital I/0 RS-485 Serial, Modbus RTU (over RS-232 or RS-485)

Modbus TCP/IP, DeviceNet, EtherCAT, EtherNet/IP, Profibus

Electrical Connection

6 pin locking, 8 pin mini-DIN, 8 pin M12, DB-9, DB-15
(contact Alicat for custom pinouts)

Power Requirements

9-24 VDC, 40 mA (12—24 VDC, 80 mA if equipped with
4-20 mA or 0—10 VDC output)

Digital Data Update Rate 40 Hz at 19200 baud
Analog Data Update Rate 1 kHz
Display Update Rate 10 Hz

Analog Signal Accuracy

+0.1% of full scale additional uncertainty
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Liquid Flow Meter and Controller

Product Series

L-series : Liquid Flow Meter (24X Q2FA|)
LC-series : Liquid Flow Controller (2| R Z1E
LB-series : Portable Liquid Flow Meter (ECHE & S2H)

PC 2! PLCO|
ot 31H0| 2= 222 H[O|E 2t B7|

S S (SHAZH/ ZEAIZE - 20ms / 100ms
Atg &=H| AlZt0| &= ({1 second)

PID Valve tuning
HEt=(Accuracy) @ +2% of full scale
s Q| 1 2-100% of full scale

s 82 0-0.5 ccm to 0-10 Ipm
THZ : 304 stainless steel

£d)

HZ Q0| SYXOZ I|IE HEE Jts

HAIS S5t AT S0 O 2R

LC - Series
(Ak2 =0 w2t 3161 stainless steel™E 7+s : LS, LCS series)
o IS M MEH JHs (CSA Class 1 Div 2 D16 Classification )
PERFORMANCE
Product L Meters LC Controllers LCR Controllers
Available Ranges 0.5ccmto 10 Ipm ‘ 0.5 ccm to 500 ccm ‘ 1lpmto 5 Ipm
Accurgcy at calibration + 2% Full Scale
conditions after tare
Repeatability + 2% Full Scale
Zero Shift and Span Shift 0.02% Full Scale / °Celsius / Atm
Operating Range 2% to 100% Full Scale
Turndown Ratio 50:1 Turndown
Maximum Flow Rate 128% FS Measurable 102.4% FS Controllable
Typical Response Time 20 ms (Adjustable) 100 ms (Adjustable)
Warm-up Time <1 Second
OPERATING CONDITION
Product ‘ L Meters ‘ LC Controllers ‘ LCR Controllers
Operating Temperature Non-Freezing -10° to +60 °Celsius
Max. Internal Pressure 100 psig
Proof Pressure 200 psig
Ingress Protection IP40
COMMUNICATION / POWER
Product ‘ L Meters ‘ LC Controllers ‘ LCR Controllers

Digital Output Signal

RS-232 Serial / RS-485 Serial / Modbus / PROFIBUS3

Analog Output Signal

0-5Vdc /1-5Vdc /0-10 Vdc / 4-20 mA

Electrical Connection

8 Pin Mini-DIN / 9-pin D-sub (DB9) / 15-pin D-sub (DB15) / 6 pin locking

Supply Voltage 7-30 Vdc

12-30 Vde

24-30 Vde

Supply Current 0.040 Amp

0.250 Amp

0.750 Amp
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Pressure and Vacuum Gauge and Controller

Product Series

P-series : Pressure Gauge (22 #|0|X|)

PC-series : Pressure Controller (X13,2f8 ZHEZd)

PCD-series : Dual Valve Differential Pressure Controllers
(0]3H e HEED)

PC % PLCOI| 1 glo] SEXO=E J7|IHE #EE Jts
oF 20| 2= S22 HI0|EZt 27|

SEAIZE: 50-100 ms

PID Valve tubing&4lS &8 119 £ 2} OHgd St
HEte(Accuracy) © +0.25% of full scale

31 (Repeatability) = 0.08% of reading

P — Series

PC - Series
' ZHE42] - PC and PCP : 0.01-100% full scale
PCR : 0.5%-100% Full Scale
PERFORMANCE
Product P-Series Gauges PC & PC3 Controllers PCR & PCR3 Controllers
+ 0.30% Full Scale (2 inH20)
Standard Accuracy +0.25% (= 1 psi)
High Accuracy Option +0.125% (= 1 psi)
Repeatability + 0.08% Full Scale
Zero Shift and Span Shift 0.02% Full Scale / °c
Operating Range PC and PCP : 0.01-100% Full Scale, PCR : 0.5%-100% Full Scale
Turndown Ratio 10000:1 (PC, PCP), 200:1 (PCR)
Excess Pressure 128% Full Scale Measurable 102.4% Full Scale Controllable
Burst Pressure 3 X Full Scale (1.5 X Full Scale for ranges >500 psi)
Warm-up Time <1 Second
OPERATING CONDITION
Product P-Series Gauges PC & PC3 Controllers PCR & PCR3 Controllers
Operating Temperature Non-Freezing -10° to +60 °Celsius
Ingress Protection IP40
COMMUNICATION / POWER
Product | P-Series Gauges | PC & PC3 Controllers | PCR&PCR3 Controllers

RS-232 Serial, RS-485 Serial, DeviceNet, EtherCAT, EtherNet/IP,
Modbus RTU, Modbus TCP/IP, PROFIBUS

Analog Output Signal 0-5Vdc /1-5Vdc /0-10 Vdc / 4-20 mA

8 pin Mini-DIN, 9 pin D-sub (DB9),
15 pin D-sub (DB15), 6 pin locking, 8 pin M12

Supply Voltage 7-30 Vdc 12-30 Vdc 24-30 Vdc
Supply Current 0.040 Amp 0.250 Amp 0.750 Amp

Digital Output Signal

Electrical Connection
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Coriolis Mass Flow Meter and Controller

SENSOR AND CONTROL PERFORMANCE

KM/KC—-Series : Standard Coriolis2] HZFQEFH|
KMO/KCO-Series : Coriolis for OEM applications

291102 g/h ~10 kg/h
UL AUR) +0.2% of reading or 0.05% (of full scale)
71A) +0.5% of reading or +0.05% (of full scale)
71X|1Q| StSHX EME HEE A0 T 2t

= =
M o Qa2 M BE IKs

QF MS0 Fek LX| o 28 70 =2 =S RA
FAE 7H0 AE7Ls - IP6ISE

=
=0t (max.) : 4000 PSIA

Full Scale Flow Rate Options

100 g/h, 1000 g/h, 10,000 g/h

Flow Accuracy

Liquid: +0.2% of reading or +0.05% of full scale, whichever is greater
Gas: +0.5% of reading or +0.05% of full scale, whichever is greater

Repeatability

+0.05% of reading or +0.025% of full scale, whichever is greater

Minimum Measurable Flow

0.2% of full scale

Density Accuracy

+5 kg/m’

Viscosity Range

0-200 cP

Zero Stability

+0.05% of full scale (included in the flow accuracy specification)

Temperature Sensitivity

Mass flow zero shift: 0.01% of full scale per °C from tare temperature
Mass flow span shift: +£0.005% of reading per °C from 25°C

Valve Function

Normally Closed

Typical Control Response Time

<500 ms (T98)

Typical Indication Response Time

<100 ms (T98)

MECHANICAL

Maximum Operating Pressure
(Proof)

100-1000 g/h: 1500 PSIA /10000 g/h: 1000 PSIA
4000 PSIA option is available for all ranges

Operating Temperature Range

Ambient: 0-60°C / Fluid : 30-105°C

Ingress Protection

IP40 (IP67 optional, M12 required)

Wetted Materials

FKM, 316L

Process Connections

1/4" VCR Male

Inlet Filter Recommended

Meter: 20 microns / Controller: 1 micron

COMMUNICATIONS
Analog I/0 0-5 Vdce, 0-10 Vdc, 4-20 mA
Digital I/0 Modbus RTU (over RS-232 or RS-485)

Electrical Connector Options

DB-15 with USB-C (default), M12 (P67 only)

Power Requirements

Meter: 1.4 watts, 5-30 Vdc (58 mA at 24 Vdc) via USB-C or DB15/M12
Controller: 4 watts, 12—30 Vdc (167 mA at 24 Vdc) via DB15/M12 only

Digital Update Rate

50 Hz at 19200 baud

Analog Update Rate

50 Hz
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Gas Select™ 5.0

StLt2| Mass Flow Meter & Controller2 1307HX] 7tA 2 207tX| & 7tA LS| EX™ut HE

Percent of CH

/135

71.35% He

Pure Gases

o Acetylene (CHy)

o Air

e Argon (Ar)

e i-Butane (i-CsHio)

e n-Butane (n-CaHio)

e Carbon dioxide (CO,)
e Carbon monoxide (CO)
e Deuterium (Dy)

e Ethane (C.Hs)

o Ethylene/Ethene (C-H.)
® Helium (He)

e Hydrogen (H)

e Krypton (Kr)

e Methane (CH.)

e Neon (Ne)

e Nitrogen (N2)

e Nitrous Oxide (N-0)

e Oxygen (02

e Propane (CsHs)

e Sulfur Hexafluoride (SF6)

e Xenon (Xe)

Stack/Flue Gases

19.25% N.

9.40% CO-

Bioreactor Gases

® 5% CH: 95% CO:

® 10% CH: 90% CO:
® 15% CH. 85% CO:
® 20% CH: 80% CO:
® 25% CH: 75% CO:
® 30% CH: 70% CO.
® 35% CH: 65% CO:
® 40% CH. 60% CO:
® 45% CH: 55% CO2
® 50% CH: 50% CO.
® 55% CH: 45% CO:
® 60% CH: 40% CO:
® 65% CH: 35% CO:
® 70% CH. 30% CO:
® 75% CH: 25% CO2
® 80% CH: 20% CO.
® 85% CH: 15% CO:
® 90% CH: 10% CO:
® 95% CH: 5% CO:

® 2.5% 0,+10.8% C0-+85.7% No+1% Ar

® 2.9% 02+14% CO-+82.1% No+1% Ar
® 3.7% 02+15% C0-+80.3% No+1% Ar
® 7% 0:+12% CO-+80% Na+1% Ar
® 10% 0:49.5% C0-+79.5% No+1% Ar
® 13% 0247% CO+79% No+1% Ar

06

E0| 7t
MFM, MFCOIl S2 & 13071x] 74 242t0] 2 53 2 7IES
13071K| 7tA 5 571X 7kAQ] ERES0 T3t 5 Y ZES

7*7f = 0.01%2] O|M|3t L7HK| B8 IHs

&= 9| Calibration dataZ 20707HK| X% 7ts
7f¢ SSI20| (ot =28 2 HEES MA|ZIOZ 59| JHs
)

RS-2302 S510f 2ot ThA 2IAE M

Sample Application

On-Site Laser Gas Mixing

Verify flow rates for gases mixed on-site.
Create 20 mixes tailored to your exact
application needs.

Laser Gases

® 4.5% C0-+13.5% N.+82% He

® 6% CO-+14% N.+80% He

® 7% CO2+14% No+79% He

® 9% CO2+15% No+76% He

© 9.4% C0.+19.25% N2+71.35% He

Breathing Gases

® EAN-32 (32% 0:+68% N2)
® EAN-36 (36% 0:+64% N2)
® FAN-40 (40% 0-+60% N)
e FA-40 (40% 0.+60% Air)
e EA-60 (60% 0-+40% Air)

e FA-80 (80% 0:+20% Air) © 9% Ne+91% He
e Heliox-20 (20% 0.+80% He
iny- 0, 0,
* Heliox-21 (21% 0:+73% He 0. Concentrator Gases

® Heliox-30 (30% 0:+70% He

( )

( )

( )
 Heliox-40 (40% 0.+-60% He) * 89% O:+7% No4% Ar

( )

( )

(¢ )

® 93% 02+3% No+4% Ar

iy 0 0
* Heliox-50 (50% 0-+50% He © 95% 01% Not4% Ar

® Heliox-60 (60% 0-+40% He
© Heliox-80 (80% 0-+20% He
© Heliox-99 (99% 02+1% He)
e \etabolic Exhalant
(16% 02+78.04% N+5% C02-+0.96% Ar)

Fuel Gases

e Coal Gas 50% H+35% CH:+10% CO+5% C.Hs

e Endothermic Gas 75% H2+25% N.

e HHO 66.67% H.+33.33% 0.

® | PG HD-5 96.1% CsHa+1.5% C2He+0.4% C3H6+1.9% n-CiHio
o | PG HD-10 85% CsHs+10% CsHe+ 5% n-CiHio

e Nat Gas 1 93% CHi+3% CoHs+1% CaHs+2% No+1% CO-

e Nat Gas 2 95% CH«+3% CoHs+1% Na+ 1% CO-

e Nat Gas 3 95.2% CHi+2.5% C.He+0.2% CsHe+0.1% CaHio+1.3% N2+0.7% CO-
e Syn Gas 1 40% Hz+29% CO+20% CO-+11% CH.

e Syn Gas 2 64% H.+28% CO+1% CO-+7% CH.

e Syn Gas 3 70% Ha+4% CO+25% CO-+1% CH.

e Syn Gas 4 83% H.+14% CO+3% CH.



Control Software

@ Mc-1005cCM-D (4) o[ B )
General |nfo
General
Gas: [A v
Lock Unlock Tare
Flow Avg: |1 Set
Pressure Avg: |1 Set
Set Point
0.0 SccM Set Close Valve
Close Loop:|Mass v Set
Advanced
Control Valve Offset
P Value: [200 Type: Sige
D Value: {20000 Offset: |29.755 %
Vae: 0
jalue: [0 st
Set

Z|CH 26702 MEE HATICE SA| ELEY
HOIE A 7|5 & 24 7|5 (22 B[ 7+
T2 THON £4/2 Gas Calibration 7+s
M= S8 A As 7d 71s

Az Aot 28 W AE & =47
7:

E'-IE

= 1=
i)
S

| 7
HE0l A4 28 gel7t 21t 2 32 &E7/Is A

Z|H 67H2] mass Flow controllers 0|26t0] AA|Zt THA =

HIOIH X 75 H 2 7|5 (AT BA| 7t5)

D2 TN 242 Gas Calibration 7ts

Graphical user interface (GUIXIS

HE HZ Al XtEs 74 7Ii
I.I Af |.I— A—IIﬂ ZF }(—IX}

HZ0| gL 28897t =10t 2 32 /IS M

TANK FLL

(e

STOP MIMING

o]
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Accessories

Supply DC Cable
8—pin, 6—pin, D-Subend2 2 14

Supply DC Cable
8—pin, 6—pin, D-Subend2 = 414

NPT ports (1.0", 1.5", 2.0")

Remote Display
- AFEA ZH| W B HA ks

-zt S8 HEts

573 29 DUEYRES 22[5(0)
120 JtA 5% Al HE s

—

7IA 2 100°COIlE AR 7ts)
AMH|0| H2folH HARE Tts

b

Ho

RS-232, RS-485, USB AIEAt/t Hot= A HE Vs
ofLte| PC2 Z|tf 9719 MFCE SAI0f &5

RS-232, RS-485, USB AIEAt/t Hot= Al B Vs
ofLte| PC2 2|0 9719 MFCE SAI0| &5

A8 20| me} Sk= Connection portMd 7ts

British Standard Pipe ports (1/8", 1/4", 3/8", 1/2", 3/4" etc.)
Welded VCR ports (1/8", 1/4",1/2", 3/4" etc.)

- 7|& ZH2t 20| H0[HE 2AIE 2HHE IS

=2
S

REVODIX

I BEA(F)

2 A} (12930) 27|= SHEAl ZHUZ 150 (HE3) 5l'EX
CH % X A} (34016) CHEZAA| R4 |3 32 65 (2HEHS) SRIOIAHZ} 4155
BARA (28576) B5 HFA| SET SHZ 134 (BHS) MBHA L 10125
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