

















molbox1™

OPTIONS

Description: molbox1 Option 009, MFC control option

Part Number: 03

Purpose: Set and read analog voltage and
current MFCs. Optional board is
built-in to molbox1 and connector is
on rear panel. Delivered with MFC
cable and connection kit

Description: molbox1 Option 012, drivers option

Part Number: 04

Purpose: Provide (8) on/off 12 VDC signals to

molbox1 features include:
* Flow measurement uncertainty of + 0.2 % of reading.

* Very high performance, quartz crystal oscillator
based, pressure transducers.

* Two molbloc channels allowing two molblocs to
be connected simultaneously and measurements
to be switched between them using the A_B function.
Also supports A+B and A/B measurement.

* Integrated analog MFC measurement and control
option with switchbox for multiple channels.

* Valve driver option (8 switchable 12V outputs).
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ORDERING INFORMATION

Description: molbox1
Part Number: FAMO0004

STANDARD DELIVERY

Each molbox1 is delivered complete with:

Power cord
Tilt-up front feet

molbloc to molbox pressure line with quick
connectors (4 ea.)

molbloc to molbox electrical connection cable (2 ea.)
Rubber feet caps (4 ea.)

Utility software disc

User's manual

Calibration report documenting traceability to the
United States National Institute of Standards and
Technology (NIST)

drive external valves or other accessories.
Rear panel connector supplied.

OPTIONAL ACCESSORIES

Rack mount kit, molbox1, P/N 401154

Standard 19 in. rack mount kit for molbox1.
Panel is 5.25 in. (3U) high.

MFC Switchbox

Supply power to 5 MFCs simultaneously and switch
molbox1 MFC control option between five channels.
See MFC Switchbox brochure.

molstics

Gas handling hardware and mounting system
for molblocs. See molstic brochure.
COMPASS® for molbox

PC based calibration software to automate calibrations with
molbloc/molbox. See COMPASS for molbox brochure.
CalTool for molbloc

PC based software for calibration support of molblocs.
Allows molbloc calibrations to be adjusted by linear fit
to agree with another flow standard with a given gas at

a given operating pressure.

Training

A three day training course for molbloc/molbox
operation is conducted regularly at the

DH Instruments, a Fluke Company Arizona facility.
On-site training can also be arranged.

molbox FLOW TERMINALS...



malbax RFM™

molbox RFM features include:

Flow measurement uncertainty of + 0.5 % of reading.

Microrange option to reduce measurement
uncertainty under 10 % of molbloc full scale.

Micromachined silicon, piezoresistive pressure
transducers.

Very compact presentation.
Lower cost than molbox1.

ORDERING INFORMATION

Description: molbox RFM
Part Number: FAM0005

STANDARD DELIVERY

Each molbox RFM is delivered complete with:

Power cord
Tilt-up front feet

molbloc to molbox pressure line with quick
connectors (2 ea.)

molbloc to molbox electrical connection cable (1 ea.)
Utility software disc
User's manual

Calibration report documenting traceability to the
United States National Institute of Standards
and Technology (NIST)

Purpose:

OPTIONS

Description: Microrange option
Part Number: 02

Add 10 kPa (2 psi) differential
pressure transducer to improve
resolution and lower uncertainty
under 10 % of molbloc full scale.

OPTIONAL ACCESSORIES
Rack mount kit, RPM3/molbox RFM, P/N 401465

Standard 19 in. rack mount kit for molbox RFM.
Panel is 3.5 in. (2U) high.

molstics

Gas handling hardware and mounting system for
molblocs. See molstic brochure.

COMPASS® for molbox

PC based calibration software to automate
calibrations with molbloc/molbox. See COMPASS for
molbox brochure.

CalTool™ for molbloc

For calibration support of molblocs. Allows molbloc
calibrations to be adjusted by linear fit to agree with
another flow standard with a given gas at a given
operating pressure.

Training

A three day training course for molbloc/molbox
operation is conducted regularly at the
DH Instruments, a Fluke Company Arizona facility.
On-site training can also be arranged.

molbox FLOW TERMINALS...

12



13

ITIC:IbIGCTM Laminar Flow Elements...

molblocs are laminar flow elements for use with
molbox mass flow terminals. The molbloc flow path
is the longitudinal, annular gap between a piston and
a close fitting cylindrical bore in the molbloc body.
Different molbloc ranges are obtained by varying
piston diameters within the same body to vary the
size of the annular gap. For high flow ranges (size 1E4
and above), a larger molbloc body with a larger
cylindrical bore is used.

The molbloc piston is held in place by the
symmetrical elastic deformation of piston
holders and, for smaller annular
gaps, by interference fit of the
piston in the cylinder.

Quick connectors are
used to connect the
molbloc's upstream and
downstream  pressure
stabilization chambers to
the molbox pressure lines.
Two platinum resistance
thermometers (PRT) are
embedded symmetrically
in the molbloc body to
measure  its  average
temperature. The molbloc
is equipped with an
EEPROM to store molbloc
and  PRT calibration
coefficients. The EEPROM
information, along with the resistance of the PRTs, is
read over the molbox 15 pin data cable connection.

All wetted molbloc surfaces are electroplished to a
0.15 u Ra to avoid contaminant accumulation in the
flow path and molblocs are assembled under a class
100 clean hood.

molbloc Cutaway

molbloc RANGES

molblocs sizes are designated by a number relative
to their nominal flow impedance. The nominal
impedance results in nominal flow ranges when
flowing nitrogen gas with 250 kPa absolute (36 psia)
upstream pressure and 50 kPa (7.5 psid) differential
pressure across the molbloc. In practice, the molbloc
flow range may
be quite different
from  the nominal
flow range. The
difference  comes
from differences in
density and viscosity

between gases
and from different
molbloc  operating
pressure calibration
options.  Available

molbloc sizes and
ranges with various
gases by calibration
type are listed in the
molbloc Ranges tables
(see pp. 15 and 16).

molbloc
PRESSURE DEPENDENT
CALIBRATION TYPES

Different pressure dependent molbloc calibration
options are offered to accommodate the operating
pressure requirements of different applications.
The options are outlined in the molbloc Pressure
Dependent Calibration Types table (see p. 14).

Small molbloc in Case
(5E3 and Lower)

Large molbloc in Case
(1E4 and Higher)

See pp. 17 and 18 for complete molbloc/molbox flow measurement specifications.

molbloc LAMINAR FLOW ELEMENTS...



ORDERING INFORMATION

STANDARD DELIVERY

Each molbloc is delivered complete with:

Storage and shipping case
Soft, reusable VCR O-rings and mounting instructions

Full mod, low pressure Nitrogen (N,) calibration.
A different N, calibration and/or calibration with
non-N, gases must be ordered as separate line item.

Calibration report documenting traceability to
the United States National Institute of Standards
and Technology (NIST) and reporting measured
calibration data

molbloc MASS FLOW ELEMENTS

molbloc mass flow elements are ordered by size
designation and part number (see table).

DESIGNATOR DESCRIPTION PART NO.
1E1 VCR-V-Q molbloc Mass Flow Element 401182
5E1 VCR-V-Q molbloc Mass Flow Element 401183
1E2 VCR-V-Q molbloc Mass Flow Element 401184
2E2 VCR-V-Q molbloc Mass Flow Element 401187
5E2 VCR-V-Q molbloc Mass Flow Element 401198
1E3 VCR-V-Q molbloc Mass Flow Element 400842
5E3 VCR-V-Q molbloc Mass Flow Element 400483
1E4 VCR-V-Q molbloc Mass Flow Element 401080
3E4 VCR-V-Q molbloc Mass Flow Element 401042
1E5 VCR-V-Q molbloc Mass Flow Element 401638

molbloc PRESSURE DEPENDENT
CALIBRATION TYPES

To accommodate different requirements, different
operating pressure calibration options are available for
molbloc. Every molbloc has an N, full mod calibration.

Full mod, low or high pressure calibrations are for
cases in which the molbloc downstream and upstream
pressures will be elevated above atmosphere (usually
the case if the device under test is downstream of
molbloc). The upstream molbloc pressure may vary
within a range. Two ranges are available, high and
low pressure.

Downstream calibrations are for cases in which the
molbloc downstream pressure is atmophsperic
pressure (usually the case if the device under test is
upstream of the molbloc).

Single P, low or high pressure calibrations are a lower
cost alternative to full mod calibrations for non-N,
gases for cases in which the molbloc downstream
pressures will be elevated above atmosphere. Single
P calibrations require that the molbloc always be used
around the same pressure for that gas.

Full mod,
high pressure

Downstream

Single P,
low pressure
(non-N, gases only)

Single P,
high pressure
(non-N, gases only)

CALIBRATION OPERATING NOMINAL DIFFERENTIAL
TYPE PRESSURE* PRESSURE AT MAX FLOW
Full mod, 250 to 325 kPa 50 kPa (7.5 psi)
low pressure absolute
(36 to 48 psia)
upstream of
molbloc

325 to 525 kPa
absolute

(48 to 76 psia)
upstream of
molbloc

Atmospheric
pressure
downstream of
molbloc

Any specified
single molbloc
upstream pressure
between 250 and
325 kPa absolute
(36 to 48 psia)

Any specified
single molbloc
upstream pressure
between 325 and
525 kPa absolute

50 kPa (7.5 psi)

80 kPa (12 psi)

50 kPa (7.5 psi)

50 kPa (7.5 psi)

(48 to 76 psia)

* Operating pressure values are absolute. For approximate
gauge pressure values, subtract typical atmospheric pressure.

SPECIAL GAS CALIBRATIONS

Standard molblocs include a Nitrogen (N,) full mod,
low pressure calibration. A different N, calibration and/or
calibration with gases other than N, must be ordered
as separate line items. The DHI mass flow calibration
facility does not support calibration of all gases for
all ranges. Please verify availability before ordering.

DESIGNATION DESCRIPTION PART NO.
Special N2 Calibration Full Mod, Hi P 600204
Special N2 Calibration Downstream, > 5E1 molbloc 600206
Special N2 Calibration | Downsiream, 1E1/5E1 molbloc 600205
Special Gas Calibration | Full Mod, Lo P, 1E1/5E1 molbloc 600202
(specify gas)

Special Gas Calibration | Full Mod, Lo P, > 5E1 molbloc 600201
(specity gas)

Special Gas Calibration | Full Mod, Hi P, 1E1/5E1 molbloc 600207
(specity gas)

Special Gas Calibration | Full Mod, Hi P, > 5E1 molbloc 600208
(specify gas)

Special Gas Calibration | Downstream, 1E1/5E1 molbloc 600209
(specify gas)

Special Gas Calibration | Downstream, > 5E1 molbloc 600210
(specity gas)

Special Gas Calibration | Single P, 1E1/5E1 molbloc (specify 600211
gas and single pressure value
between 250 and 525 kPa absolute)

Special Gas Calibration | Single P, > 5E1 molbloc (specify gas | 600212
and single pressure value between
250 and 525 kPa absolute)

molbloc LAMINAR FLOW ELEMENTS...
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molbloc RANGES WITH LOW PRESSURE CALIBRATIONS

* FULL MOD, LOW PRESSURE * DOWNSTREAM e SINGLE P, LOW PRESSURE
molbloc SIZE AND FULL SCALE FLOW (sccm)
GASES SIZE SIZE SIZE SIZE SIZE SIZE SIZE SIZE SIZE SIZE
1E1 5E1 1E2 2E2 5E2 1E3 5E3 1E4 3E4 1E5
Nitrogen No 10 50 100 200 500 1 000 5000 10 000 30 000 100 000
Argon Ar 10 50 100 200 500 1 000 5000 | 10000 | 30000 80 000
-
E Helium He 10 50 100 200 500 1 000 5000 10 000 30 000 100 000
7
Il Sulfur Hexafluoride SFg 10 50 100 200 500 1 000 2 000 6 000 6 000 -
500 1 000 4 000 ==
Xenon XE 10 40 80 150 400 800 3 500 8 000 11 000 30 000
500 3 000 20 000
Butane C4H10 20 100 130 270 670 2 300 2 200 7 000 - -
30 50 140 1 400 3 000 - -
Ethane CoHg 20 100 200 400 1 000 2 000 6000 | 18000 | 18 000 60 000
w 1 000 2 000 6 000 50 000
m | Ethylene CaHy 16 80 160 320 800 1600 7000 | 16000 | 20000 70 000
<Et 1 000 5000 40 000
<Et Hydrogen Hy 20 100 200 400 1 000 2 000 10 000 20 000 60 000 200 000
-l
L Methane CHy 16 80 160 320 800 1 600 8 000 16 000 40 000 120 000
5 000 40 000
Propane C3Hg 20 100 200 400 1000 2 000 3000 | 10000 | 10000 =
1000 2 000 7 000 =
Carbon CFy4 10 50 100 200 500 1 000 4000 | 10000 | 12 000 36 000
02| Tetrafluoride 600 3000 25 000
53| Hexafluoroethene C2Fs 10 50 100 200 500 | 1000 | 2000 | 6000 | 6000 -
i o 600 1200 4 000 —
T f, Trifluoromethane CHF3 10 50 100 200 500 1 000 4000 | 10000 | 12 000 38 000
600 4 000 30 000
Air Air 10 50 100 200 500 1 000 5000 10 000 30 000 100 000
Carbon Dioxide COy 10 50 100 200 500 1 000 5000 10 000 20 000 60 000
o« 4 000 30 000
":::J Carbon Monoxide co 10 50 100 200 500 1 000 5000 10 000 30 000 100 000
(-
© | Nitrous Oxide N,0 10 50 100 200 500 1000 5000 | 10000 | 20 000 60 000
4000 30 000
Octafluorocyclobutane | C4Fg 15 60 65 130 330 1100 1050 3 400 -- --
9 17 34 85 175 840 1700 = =
Oxygen 0, 10 50 100 200 500 1 000 5000 | 10000 | 30000 80 000
Y E rﬂ:‘ﬂj ' ! / °
. | e
A = 5
_m[[ molblea=s"
B i —= TOP VIEW
Y L [ FRONT VIEW
M4 X 0.7 Thread
molbloc SIZE molbloc SIZE molbloc SIZE 7.00 [0.276] Deep, 2 PI
5E3 AND LOWER | 1E4 AND 3E4 1E5
A | 58.50(2.303) 74.50 (2.933) 74.50 (2.933) . SIDE VIEW
B | 16.00(0.630) 24.00 (0.945) 24.00 (0.945) < = . >
C | 32.00(1.260)SQ 48.00 (1.890) SQ 48.00 (1.890) SQ / Y N\ A
D | 68.84(2.750) 80.00 (3.150) 80.00 (3.150) A £ e
E | 19.06(0.750) 28.00 (1.102) 28.00 (1.102) v
F | 124.00(4.881) 157.00 (6.181) 164.00 (6.458) : 71 v
G 1/4 in. VCR 1/4 in. VCR 1/2 in. VCR
| BOTTOM VIEW

<
<

molbloc Dimensions mm [in]

molbloc LAMINAR FLOW ELEMENTS...



molbloc RANGES WITH HIGH PRESSURE CALIBRATIONS

* FULL MOD, HIGH PRESSURE ¢ SINGLE P, HIGH PRESSURE
molbloc SIZE AND FULL SCALE FLOW (sccm)
GASES SIZE SIZE SIZE SIZE SIZE SIZE SIZE SIZE SIZE SIZE
1E1 SE(l 1E2 2E2 5E2 1E3 5E3 1E4 3E4 1E5
Nitrogen N, 20 100 200 400 | 1000 | 2000 | 10000 | 20000 | 40000
7 500
Argon Ar 20 100 200 400 | 1000 | 2000 | 10000 | 17000 | 35000
L 6 000
& | Helium He 20 100 200 400 | 1000 | 2000 | 10000 | 20000 | 65000
<
Sulfur Hexafluoride SFe 25 100 120 250 600 | 2000 | 2000 | 6200
15 30 50 150 300 | 1400 | 2800 | -
Xenon XE 20 100 150 350 650 | 1700 | 3350 | 11000 | 11000
950 | 1900 | 5700
Butane CsHpo| NA N/A N/A N/A N/A N/A N/A N/A N/A N/A
Ethane C2H 40 200 350 700 | 1800 | 4000 | 6000 | 20000 | 20000
u 50 100 200 2300 | 4500 | 13800
@ | Ethylene C2Hy 40 200 350 700 | 2000 | 4000 | 7000 | 22000 | 22000
; 2000 | 4000 | 12700
= | Hydrogen Hp 40 200 400 900 | 2000 | 4500 | 22000 | 45000 |130000
-
& | Methane CH4 35 175 350 700 | 1700 | 3500 | 13000 | 33000 | 42000
2 000 12 000
Propane C3Hg 50 200 200 400 | 1000 | 3500 | 3500 | 11000
25 50 100 250 500 | 2600 | 5400
. »| Carbon CF4 20 100 200 400 | 1000 | 2000 | 3700 | 12000 | 12000
O2| Tetrafluoride 1200 | 2400 | 7300
69| Hexafluoroethene C2Fs 25 100 120 250 600 | 2000 | 1800 | 6000
S 15 30 50 150 300 | 1500 | 3000
LS| Trifluoromethane CHF3 25 125 240 450 | 1200 | 2500 | 4000 | 12000 | 12000
30 60 150 1500 | 3000 | 8800
Air Air 20 100 200 400 | 1000 | 2000 | 10000 | 20000 | 40000
7 200
Carbon Dioxide co, 25 125 250 500 | 1250 | 2500 | 6600 | 20000 | 20000
a 1400 | 2500 | 8800
W | carbon Monoxide co 20 100 200 400 | 1000 | 2000 | 10000 | 20000 | 40000
E 7 500
© | Nitrous Oxide N20 25 125 250 500 | 1250 | 2500 | 11000 | 20000 | 20000
1500 | 3000 | 9000
Octafluorocyclobutane | C4Fg N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Oxygen 02 20 100 200 400 | 1000 | 2000 | 10000 | 20000 | 40000
6 500

molbloc RANGES TABLES LEGEND

1E1 thru 3E4:

A bold value indicates that the maximum flow is limited by the maximum Reynolds
number value of 1 200 which is reached before the normal differential pressure range
is reached. In that case, the second value gives the minimum flow for which
measurement uncertainty is + 0.2 % (= 0.5 % with molbox RFM) of reading. With the
molbox RFM microrange option, this value is divided by 10. With molbox1 on size 3E4,
the £ 0.2 % is = 0.3 %.

Where there is no value in the table (--), this indicates that the maximum Reynolds
number is reached before the differential pressures reaches 5 kPa, therefore
calibration with that gas is not useful.

1E5:

A bold value indicates that the maximum flow is limited by the maximum
Reynolds number value of 1200 which is reached before the normal
1E5 differential pressure range is reached. In that case, the second value gives
the minimum flow for which measurement uncertainty is + 0.5 % of reading
(both molbox1 and molbox RFM). With the molbox RFM microrange option, this
value is divided by 5.

Where there is no value in the table (-), this indicates that the maximum
Reynolds number is reached before the differential pressure reaches 1 kPa,

gm = mass flow
P, = upstream absolute pressure
P, = downstream absolute pressure
P = PPy
2
T = absolute temperature of gas
N/A: The operating pressure range is N = dynamic gas viscosity under P, T conditions [Pa®s]

greater than the vapor pressure value
for this gas.

therefore calibration with that gas is not useful.
LIST OF SYMBOLS \

molbloc LAMINAR FLOW ELEMENT (P. 2)

[kg/s] C; = geometry of molbloc flow path and [m3]

[Pa] Reynolds number dependence

[Pa] Re = Reynolds number [-]

[Pa] M = molecular weight of the gas [g/mol]
Zpy = compressibility factor of the gas under |-

= universal gas constant kge molek

)

Ik] P, T conditions [ / /

[m]

radlius of the piston

molbloc LAMINAR FLOW ELEMENTS...
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moelblea/malbax'

GENERAL

Power Requirements:

Normal Operating
Temperature Range:

Storage Temperature
Range:

Vibration:
Weight:

Dimensions:

Microprocessor:

Communication Ports:

M

Specifications...

rnt::|b::‘ax1w

85 to 264 VAC, 47 to 440 Hz,
18 VA max consumption

15 to 35 OC

-20 to 70 °C
Meets MIL-T-28800D
6.8 kg (15 Ib) max

32cmW X 12 cm H X 30 cm D
(12.6 in X 4.7 in X 11.8 in) approx.

Motorola 68302, 16 MHz
RS-232 (COMT1), RS-232 (COM2), IEEE-488.2

Reference Pressure Transducers (RPTs):

Standard

Microrange Option

2 x 700 kPa (100 psia) with calibrated range of 550 kPa (80 psia)
Oscillating quartz crystal with mechanical bellows

Not applicable

Pressure Connections (molbox and molbloc):

Quick connectors equivalent to Swagelok® QM Series
(-QM2-B200)

Flow Connections (molbloc):

Pressure Limits:
Max Working Pressure

1/4 in. VCR 1E1 thru 3E4, 1/2 in. VCR 1E5

550 kPa absolute (80 psia)

Max Pressure W/Out Damage 800 kPa absolute (115 psia)
Ohmic Measurement System:

Resolution
Measurement Uncertainty

Accuracy of 100 Q and
110 Q Reference Resistors

Stability of 100 Q and
110 Q Reference Resistors

Gases Supported:
(11/06)

Flow Ranges:

CE Conformance:

Valve Driver Option:

0.004 Q
+ 0.02 % of reading

+0.01 %

+ 0.005 % per three years

Nitrogen (N,), Air, Argon (Ar), Butane (C4H;),
Carbon Monoxide (CO), Helium (He), Oxygen (O,),
Carbon Dioxide (CO,), Carbon Tetrafluoride (CF,),
Ethane (C,H,), Ethylene (C,H,), Fluoroform (CHF;),
Hexafluoroethane (C,F¢), Hydrogen (H,),

Methane (CHy), Nitrous Oxide (N,0O),
Octafluorocyclobutane (C4Fg), Propane (C5Hg),
Sulfur Hexafluoride (SFg), Xenon (Xe)

0 ~ 10 sccm to 0 ~ 100 slm, see molbloc
Ranges Tables, pages 15 and 16

Available, must be specified

(8) 12 V outputs
Each output can sink 500 mA at 12V,
max 1 Amp total

MFC Control Option (Analog Output):

Voltage Range
Voltage Accuracy
Voltage Resolution
Current Range
Current Accuracy
Current Resolution

SPECIFICATIONS...

0 to 6.000 VDC
+ 0.1 % FS

0.1 mVDC

4 to 20 mA

+ 0.1 % FS

0.4 uA

mallbax RFM™

All specifications same as molbox1 unless
specified otherwise.

2.55 kg (5.6 Ib) max

22.5cmW x 8 cm H x 20 cm D
(8.9 in. x 3.1 in. x 7.9 in.) approx.

2 x 550 kPa (80 psia) piezoresistive silicon

12.5 kPa (1.8 psid) piezoresistive silicon

Not available

Not available




mD'bD'}(‘IW

MFC Control Option (Analog Input):

Voltage Range

Min/Max Measurable Voltage
Voltage Accuracy

Voltage Resolution

Current Range

Current Accuracy

Current Resolution

Valve Test Point Range
Valve Test Point Accuracy
Valve Test Point Resolution

0 to 5.000 VDC

-0.25/6.000 VDC

+ 0.05 % FS

1 mVDC

4 to 20 mA

+ 0.05 % FS

0.4 uA

+ 2 to + 15 VDC (in reference to - 15 VDC)
+0.25 % FS

2.5 mVDC

PRESSURE MEASUREMENT

Type:

Range (FS):
Standard
Microrange Option
Resolution:
Standard
Microrange Option

Oscillating quartz crystal with mechanical
bellows (Digiquartz)

0 to 550 kPa absolute (0 to 80 psia)
Not available

0.7 Pa (0.0001 psi)
Not available

Measurement Uncertainty (One Year):

Absolute Pressure
Differential Mode (with Tare)
Microrange Option

+ 0.02 % FS
+ (5 Pa (0.0007 psi) + 0.02 % AP)
Not available

TEMPERATURE MEASUREMENT

Type:
Range (FS):
Resolution:

Measurement Uncertainty:

On-Board
Reference Resistor:

molbloc PRTs with molbox Ohmic Measurement System

0 to 40 °C
0.01 °C
+ 0.05 °C

100 and 110 Q = 0.01 %, stability better than

25 ppm/year

FLOW MEASUREMENT

Measurement Update Rate:
Range:

Resolution:
Linearity:
Standard
Microrange Option

Repeatability:
Standard
Microrange Option

Precision’:
Standard
Microrange Option

1 second

0 to molbloc full scale depending on molbloc
designation, gas and molbloc pressure dependent
calibration type (see molbloc Ranges Tables

pp- 15 and 16)

0.0015 % FS

+ 0.15 % of reading, + 0.015 % FS under 10 % FS
Not available

+ 0.05 % of reading, + 0.005 % FS under 10 % FS
Not available

+0.16 % of reading, + 0.016 % FS under 10 % FS
Not available

Predicted Stability2(One Year):

Standard
Microrange Option

+ 0.1 % of reading, = 0.01 % FS under 10 % FS
Not available

malboax RFM™

Not available

Piezoresistive silicon

0 to 12.5 kPa differential (1.8 psid)

5.5 Pa (0.0008 psi)
0.14 Pa (0.00002 psi)

+ 0.05% FS
(20 Pa (0.003 psi) + 0.05 % AP)
(0.625 Pa (0.0001 psi) + 0.14 % AP)

+
+

0.01 % FS

+ 0.23 % of reading, + 0.023 % FS under 10 % FS

+ 0.23 % of reading from 1 to 10 % FS,
+0.023 % FS under 1 % FS

+ 0.1 % of reading, = 0.01 % FS under 10 % FS
+ 0.1 % of reading from 1 to 10 % FS,
+ 0.01 % FS under 1 % FS

* 0.25 % of reading, + 0.025 % FS under 10 % FS
+ 0.25 % of reading from 1 to 10 % FS,
+ 0.025 % FS under 1 % FS

+ 0.15 % of reading, + 0.015 % FS under 10 % FS
+ 0.15 % of reading from 1 to 10 % FS,
+0.015 % FS under 1 % FS

Measurement Uncertainty3 (N, and Any molbox Supported Gas for Which the molbloc in Use is Calibrated):

Standard
3E4 molbloc
1E5 molbloc

Microrange Option

+ 0.2 % of reading, = 0.02 % FS under 10 % FS

* 0.3 % of reading, = 0.03 % FS under 10 % FS

* 0.5 % of reading from 25 to 100 % FS,
+0.125 % FS under 25 % FS

Not available, all ranges

+ 0.5 % of reading, = 0.05 % FS under 10 % FS
+ 0.5 % of reading, + 0.05 % FS under 10 % FS
+ 0.5 % of reading from 5 to 100 % FS,
+ 0.025 % FS under 5 % FS (Microrange required)
1E1 thru 3E4:
+ 0.5 % of reading from 1 to 10 % FS,
+ 0.005 % FS under 1 % FS

18
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3 Measurement Uncertainty: Maximum deviation of the molbox flow indication
from the true value of the flow through the molbloc including precision, stability
and DHI calibration standard accuracy. Measurement uncertainty is sometimes
referred to as “accuracy”.

Precision: Combined linearity, hysteresis, repeatability.

Stability: Maximum change in zero and span over specified time period for typical
molbox and molbloc used under typical conditions. As stability can only be
predicted, stability for a specific molbox and molbloc should be established
from experience.

SPECIFICATIONS...



malbles/malbex™

SOME USERS... WORLDWIDE...

Allegheny County Health Dept.
Indiana Dept. of
Environmental Management

Aera
Air Liquide
Brooks Instruments

Abott
Boston Scientific-Scimed
Datascope

CMI - Czech Republic
CMS - Taiwan

American Electric Power
Baltimore Gas & Electric
Detroit Edison

Amoco
Arco Chemical

ENVIRONMENTAL QUALITY / MONITORING

Dade County Division of Florida DEP
Environmental Resource Pennsylvania DEP
Management

TX Natural Resource
Conservation Commision
US EPA

GAs DELIVERY / SPECIALTY GASES

Millipore
Praxair
Teledyne Brown

Pneutronics
Porter Instruments
Qualiflow

Redwood Microsystems
Unit - Kinetics

MebpicaL / Bio MEDicAL

Datex-Ohmeda Johnson & Johnson
Edstrom Industries Merck
Genzyme Protein Design Labs

St. Jude Medical
SmithKline Beecham
Westaim Biomedical

NATIONAL MEASUREMENT LABORATORIES

LNE - France NRC - Canada
NIST - USA OFMET - Switzerland

PTB - Germany

NucLEAR POWER

Niagara Mohawk
TU Electric
Virginia Power

PECO Energy
Pennsylvania Power & Light
Public Service Electric & Gas

PeETROCHEMICAL R&D

Instituto Mexicano de Petroleos
Mobil

Rohm & Haas
Union Carbide

Dow Chemical
Ethyl Petrol Additives

SEMICONDUCTOR / MicrROELECTRONICS / FIBER OPTICS

Advanced Micro Devices
Alcatel

Allegro Microsystems
Analog Devices

Applied Materials

Atmel

Aerometrologie
Babcock and Wilcox
Bechtel Nevada
Brigham Young Univ.
Concoa

Represented
Locally By

DH Instruments, a Fluke Company
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