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EZ-View®
Low cost meters for oil, water and other liquids:
•  Rugged construction
•  Installation in any position
•  Shock and vibration resistant
•  Instantaneous direct reading 

Standard meters
• Variable area in-line flow meters.
• Rugged, durable construction in aluminium, brass  

or stainless steel
• Installation in any position
• Available from 1/4” to 2” and 3”
• Direct reading
• 360° rotable guard scale

MR Transmitter and Flow-Alert
For fluids, air and compressed gases
• Mounting in any position
• Electronic signal output
• Digital display (MR only)
• IP 52 and 54 housings (NEMA 12/13)

Great versatility with low cost alternatives
Hedland® variable area flow meters (rotameters) are the industry 
benchmark. This product line has grown to over 15.000 flow 
meters constructed of aluminium, brass or stainless steel with 
variable measuring area for liquids, oil, water, compressed air and 
many other fluids and gases. Hedland® meters are recommended 
for use in machine cooling and lubrication, packaging, 
semiconductor production, high pressure and hose applications, 
automotive and aviation industry as well as in the mining industry.

Measuring principle
The variable area (rotameter) flow measurement method allows 
fluids (liquids and gases) volume streams to be determined. A 
moving sharp-edged orifice is located within the piston assembly, 
forming an annular opening with the contoured metering cone. 
The piston assembly carries a cylindrical PPS/ceramic magnet that 
is magnetically coupled to an external flow indicatior that moves 
precisely in direct response to movement for the piston therefore 
provicing a visual display for the flow rate.
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Standard flow scales
Standard liquid flow scales are calibrated in gpm and lpm at 0.876 specific 
gravity for petroleum-based fluids, 1.18 s.g. for phosphate ester based fluids 
and 1.0 s.g. for water and water-based fluids. For field conversion of the 
standard scale to other fluids, see liquid propane example below. 

Special flow scales
Special scales are available for liquids and gases in any measurement unit, 
and other fluid viscosities and/or specific gravities.

Viscosity effect (SUS/cSt) 
Hedland®’s design utilizes a precision machined, sharp-edged orifice and 
biasing calibration spring that ensures operating stability and accuracy over 
the wide viscosity range common to many fluids. Generally, high flow models  
of each meter size provide good accuracy over a viscosity range of 40 to 500 
SUS (4.2 to 108 cSt)

Density effect (specific gravity)  
Any fluid density change from stated standards has a proportional effect 
on meter accuracy. Special scales can be supplied if actual specific gravity 
decreases accuracy beyond application limits.
Corrections for more or less dense fluids can be made to standard scales 
using the following correction factor:

 1.0 / specific gravity, for water/water-based meters 

 0.876 / specific gravity, for petroleum-based meters

Example: Measuring liquid propane with petroleum meter
 Fluid ~ Liquid Propane (LPG)
 Scale Measured Flow ~ 28.5 gpm
1.  Select (LPG) specific gravity from the Fluid Selection
  Chart = 0.51
2.  Since petroleum meter is utilized, select petroleum formula
3.  Divide 0.876 by 0.51 = 1.72
4.  Take square root of 1.72 = 1.31 (correction factor)
5.  Multiply scale reading by 1.31, 28.5 (indicated flow) 
  x 1.31(correction factor) = 37.3 gpm (actual flow 
 of liquid propane)  

This correction may be ignored for petroleum-based hydraulic fluids.

Liquid flow meter
Application information

Fluid selection chart
Correction factor 
of standard scale

Internal body 
material

External 
press. 
seals

Dust 
guard
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Gravity
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Acetic acid (air free) 1.06 0.909 0.971 C N R R R R C N R
Acetone 0.79 1.053 1.125 R R R R N R N R R
Alcohol butyl (butanol) 0.83 1.027 1.098 C C R R C R R R R
Alcohol ethyl (ethanol) 0.83 1.027 1.098 C C R R C R R N R
Ammonia 0.89 0.992 1.060 R C R R N R N C R
Benzene 0.69 1.127 1.204 C R R C R N N R R
Carbon disulphide 1.26 0.834 0.891 R N R R R N N R R
Castor oil 0.97 0.950 1.015 C R R C R N C C R
Cotton seed oil 0.93 0.970 1.037 C R R R R N R R R
Ethylene glycol 50/50 1.12 0.884 0.945 R R R R R R R C R
Freon II 1.46 0.774 0.828 R R R R R N R R R
Gasoline 0.70 1.119 1.195 R R R R R N C R R
Glycerin 1.26 0.834 0.891 R R R R R R R C R
Kerosene 0.82 1.033 1.104 R R R R R N R R R
Liquid propane (LPG) 0.51 1.310 1.400 R R R R R N N R R
Mineral oil 0.92 0.976 1.042 R N R R R N R R R
Naphtha 0.76 1.074 1.147 R N R R R N C R R
Perchloroethylene 1.62 0.735 0.786 C N R R R N N N R
Petroleum oil 0.876 1.000 1.068 R R R R R N R R R
Phosphate ester 1.18 0.862 0.921 R R R R N R N R R
Phosphate ester base 1.26 0.833 0.891 R R R R N R N R R
Phosphoric acid (air free) 1.78 0.701 0.749 N N R N R N R N R
Sea water 1.03 0.922 0.985 N N C C N R R R R
Synthetic petroleum base 1.00 0.936 1.000 R C R R R N R R R
Water 1.00 0.936 1.000 N R R R N R R R R
Water glycol 50/50 1.07 0.905 0.967 R R R R R N R R R
Water-in-oil 0.93 0.970 1.037 R R R R N R R R R

R - Recommended     N - Not Recommended    C - Consult Factory
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Pneumatic flow meter
Application information
Selecting a Hedland® pneumatic flow meter
Flow meters are offered in aluminum, brass, T303 and T316 stainless steel. This 
wide alloy selection allows for applications from relatively benign dry compressed air 
to corrosive gases such as hydrogen chloride or sulfur dioxide.
Aluminum, brass and type 303 stainless steel are available in four configurations: 
Standard inlet and outlet ports, an extended inlet cap fitted with a  pressure gauge, 
an extended inlet cap with a ¼ inch NPTF plugged gauge port, and a test kit with 
an extended inlet cap fitted with a 160 psi pressure gauge and control valve on the 
outlet.
Consult the factory for the configuration best suited to your application.
 
Standard flow rate scales - Air/Gases
The Hedland® pneumatic flow meter is offered with a standard Multi-Pressure Flow 
Scale.

The Multi-Pressure Flow Scale (figure 1) has a vertically graduated scale, calibrated 
for air in standard cubic feet per minute (scfm) at 1.0 s.g. (70 °F at 100 psi), or liters 
per second (lps) at 1.0 s.g. (21 °C at 6.9 bar). The multi-pressure scale design allows 
for use at line pressures from 40 to 130 psi in 10 psi increments (3.0 to 9.0 bar in 1 
bar increments). This configuration requires that a pressure gauge be installed at the 
meter inlet.
To use, the operator reads the inlet gauge pressure and selects the appropriate 
vertical line or interpolated value closest to the gauge reading and follows the line 
until it intersects the brightly colored horizontal indicator bar.  
The flow rate in scfm/lps is read by taking the intersection point and following the 
slope of the closest diagonal line to a scale value and interpolating the scfm/lps flow 
rate. No further calculations are required.

A special Single Pressure Flow Scale is available in U.S. and metric units for an 
additional charge. This is a graduated scale, calibrated for air in standard cubic feet 
per minute (scfm) at 1.0 s.g. (70 °F at 100 psi), or liters per second (lps) at 1.0 s.g. 
(21 °C at 6.9 bar), see figure 2, Single Pressure Flow Scale, for further details. A 
standard cubic foot of air is defined as a cubic foot of air at 70 °F, at atmospheric 
pressure 14.7 psia at sea level. Since it is impossible to flow air at “standard” 
conditions the scale is calibrated for an inlet condition of 100 psi (6.9 bar) at 70 °F 
(21 °C). A correction factor must be calculated to determine the actual air volume. 
Each meter is supplied with the Conversion Chart.
A specially calibrated scale for higher or lower fixed pressures in any measurement 
unit, and other fluid specific gravities can be supplied upon request. Consult factory 
for details.

Horizontal indicator bar

Figure 1: Multi-pressure flow scale Figure 2: Single pressure flow scale
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Conversion information 
Chart calculations and flow meter sizing (SCFM applications)

5. To determine actual flow vs. indicated flow: read indicated flow at 100 psi vertical 
line on the multipressure scale (see Figure 1) and apply correction factor.

 scfm (actual) =   55 scfm (indicated)   =   84.9
  .648 (ftotal)

6. 10 psiD maximum
 See page 69 for pressure drop (DP) to find the appropriate size/flow range to 

meet the 10 psiD requirements.

7. To determine which standard Hedland® meter is required to achieve desired 
maximum flow of 85 scfm.

  85 scfm (max flow) x .648 (ftotal)  = 55.1 scfm

8. From the example – model H671A-100 or H771A-100 can be selected. Both meet 
the 55.1 scfm flow requirement and operate with less than 10 psiD. The actual 
scale range can be calculated as follows:

10 scfm (standard) ÷ .648 (ftotal) = 15.4 scfm (actual)
100 scfm (standard) ÷ .648 (ftotal) = 154.3 scfm (actual)

Fluid selection chart
Internal

body
material
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guard
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Air 1.0 1000 R R R R R R R R R

Argon 1.38 1.175 R R R R R R R R R

Carbon dioxide (CO2) 1.53 1.237 R R R R R R R R R

Freon 11 (CCI3F) 4.92 2.218 R R R R R R R R R

Freon 12 (CCI2F) 4.26 2.060 R R R R R R R R R

Helium (HE) 0.14 0.374 R R R R R R R R R

Hydrogen (H2) 0.07 0.265 R R R R R R R R R

Natural gas 0.60 0.775 C C R C R N C R R

Nitrogen (N2) 0.97 0.985 C C R R R R C R R

Oxygen (O2) 1.10 1.049 R R R R R R R R R

Propane (C3H8) 1.57 1.253 R R R R R N N R R
R - Recommended     N - Not Recommended    C - Consult Factory
Figure 4: Specific Gravity and Correction Factor for Common Gases

DETERMINE FLOW RATES USING DIFFERENT PRESSURES & TEMPERATURES
                   

   scfm (indicated)    scfm (actual) =
                   f1 X f2 X f3

Where f1 = Conversion factor for inlet pressure
f2 = Conversion factor for temperature
f3 = Conversion factor for specific gravity

TABLE 1 PRESSURE CORRECTION FACTOR (f1) Operating Pressure
psig 25 50 75 100 125 150 175 200 225 250
BAR 1.7 3.5 5.2 6.9 8.6 10.4 12.1 13.8 15.5 17.2
kPa 172 345 517 689 862 1034 1207 1379 1551 1724
f1 1.700 1.331 1.131 1.00 .902 .835 .778 .731 .692 .658

   
 114.7   

                  
7.914  

                     
790.857     f1 =                         f1 =                           f1 =      14.7 + psig               1.014 + BAR                  101.357 + kPa   

TABLE 2 TEMPERATURE CORRECTION FACTOR (f2)
°F +10 +30 +50 +70 +90 +110 +130 +150 +170 +190
°C -12.2 -1.1 +9.9 +21.0 +32.1 +43 +54 +65 +76 +88
f2 .942 .962 .981 1.00 1.018 1.037 1.055 1.072 1.090 1.107

   460 +°F                              273 +°C f2 =                                     f2 =   530                                      293  

TABLE 3 SPECIFIC GRAVITY CORRECTION FACTOR (f3)

f3 =       Sp. Gr.

Figure 3: Conversion chart

Compressibility of gases 
Since gases are significantly compressible, their density varies with pressure and tem- 
perature. Tables 1 & 2 of the conversion chart shown in figure 3 are used to convert 
“indicated” scfm flow rates to “actual” scfm flow rates for your application.

Effects of specific gravity 
Standard scales are calibrated for air with a specific gravity of 1.0. Table 3 of the 
conversion chart shown in figure 3 is used to calculate “actual” scfm flow rates of 
gases with a specific gravity other than 1.0.

Example: Measuring natural gas with air meter

Operating parameters 
Fluid ~ Natural gas 
Line pressure ~ 140 psig 
Temperature ~ 40 °F 
Desired maximum flow ~ 85 scfm 
Pressure drop ~ 10 psiD maximum 
Port size ~ ½ inch NPTF desired
1. Pressure correction for 140 psi

 f1 =      114.7    =     114.7     = .861
 14.7 + 140  154.7
2. Temperature correction for 40° F

 f2 =   460 + 40  =      500     = .971
 530  530
3. Specific gravity correction for natural gas, s.g. = 0.60

 f3  = .60  =  .775
4. Make total correction calculation. ftotal
  ftotal  = f1 x  f2 x f3 = .861 x .971 x .775 = .648
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Conversion information 
Chart calculations and flow meter sizing (ACFM applications)
Example:
Operating parameters
Fluid ~ Air
Line pressure ~ 35 psig
Temperature ~ 70 °F
Desired maximum flow ~ 20 acfm
Since acfm measurements are not relative to the standard 1 atmosphere condition 
(14.7 psia), the volume of a cubic foot at 35 psig must first be related to the volume 
it would occupy at 1 atmosphere. The two volumes are related through Boyle’s Law.

Since, V oc           , then V1P1 = V2P2, and

V1 = 20 acfm
P1 = 35 psig + 14.7 psig
V2 = scfm
P2 = 14.7 psia

V2 =             =                              = 67.62 scfm 

To correct for density at 35 psig; use figure 3 (tables 1, 2 & 3)
on page 7.

f1 =                     = 1.52

f2 = 1.0
          
f3 = 1.0

f1 x f2 x f3 = 1.52 x 1.0 x 1.0 = 1.52 = ftotal

V2 x ftotal = Hedland® indicated flow

67.62 x 1.52 = 102.78 scfm indicated

A Hedland® meter installed in this system would indicate 103 scfm. A custom 
calibrated scale for higher or lower fixed pressures in any measurement unit, and 
other fluid specific gravities can be supplied upon request.

High cycle/High pressure fatigue rating: 
per NFPA/T2.6.1 R1 - 1991, C/90
The method of verifying rated fatigue pressure (or establishing the rated burst 
pressure, or both) of the pressure containing envelope conforms to NFPA/T2.6.1 R1, 
Fluid power systems and products – Method for verifying the fatigue and establishing 
the burst pressure ratings of the pressure containing envelope of a metal fluid power 
component.

     114,7   
14.7 + 35

1 Atm
x Atm

V1P1

 P2

20 x (35 + 14.7)
     14.7

Meter

Aluminum Brass Stainless steel
RFP* Cycles RFP* Cycles RFP* Cycles

¼ 2000 1 x 106
** 3000 1 x 106

½ 2000 1 x 106
** 3000 1 x 106

¾
1500 1 x 106

** 3000 1 x 106

1 1500 1 x 106 ** 3000 1 x 106

1¼ 1000
1500

1 x 106

70 x 103 ** 3000 1 x 106

1½ 1000
1500

1 x 106

70 x 103 ** 3000 1 x 106

*  RFP = Rated Fatigue Pressure, psi
** Consult factory
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To Convert Into… Multiply by…
Feet/min Meters/min 0.3048
Gallons/min Cu cms/min 3,785.412
Gallons/min Cu feet/min .1337
Gallons/min Liters/min 3.785
Imperial gallons Cu feet .160459
Imperial gallons Cu inches 277.274
Imperial gallons Liters 4.54374
Imperial gallons U.S. gallons 1.20032
Kilograms/sq cm Pounds/sq ft 2,048
Kilograms/sq cm Pounds/sq in 14.22
Kilograms/sq meter Bars .00009807
Kilograms/sq meter Pounds/sq in .001422
Liters Cu cm 1,000
Liters Cu feet 0.0353145
Liters Cu inches 61.0234
Liters Cu meters 0.001
Liters Gallons (U.S. liquid) 0.264170
Liters Imperial gallons .220083
Liters/min Cu cms/min 1000
Liters/min Cu feet/min .035
Liters/min Gallons/min .264
Pascal (Pa) Bar .00001
Pascal (Pa) Pounds/sq in .000145
Pounds/sq inch Kgs/sq meter 703.1
Pounds/sq inch Pascal (Pa) 6,895
Pounds/sq inch Bar .069
U.S. gallons Imperial gallons .83267
U.S. gallons Cu cms 3785
U.S. gallons Cu feet .133681
U.S. gallons Cu inches 231
U.S. gallons Cu meters .3785
U.S. gallons Liters 3.785

*  Centipoise are given for oil of 0.876 specific gravity.  Relationship: centistokes x specific gravity = centipoise
** Meters measuring fluid within this range may require custom scales. Consult factory for details.

To Convert Into… Multiply by…
Barrel (U.S. liquid) Gallons 31.5
Bars Kgs/sq meter 10,200
Bars Pounds/sq in 14.50
Centigrade Fahrenheit (C° x 9.5) +32
Cubic centimeters Cu feet .00003521
Cubic centimeters Cu inches 0.06102
Cubic centimeters Cu meters .000001
Cubic centimeters Gallons (U.S. liquid) .0002642
Cubic centimeters Liters 0.001
Cubic feet Cu cms 28,320
Cubic feet Cu inches 1,728
Cubic feet Cu meters 0.02832
Cubic feet Gallons (U.S. liquid) 7.48052
Cubic feet Imperial gallons 6.23210
Cubic feet Liters 28.317
Cubic feet/min Cu cms/min 28,317
Cubic feet/min Gallons/min 7.481
Cubic feet/min Liters/min 28.32
Cubic feet/sec Gallons/min 448.83
Cubic inches Cu cms 16.39
Cubic inches Cu feet .0005787
Cubic inches Cu meters .00001639
Cubic inches Gallons (U.S. liquid) .004329
Cubic inches Imperial gallons .0036065
Cubic inches Liters 0.01639
Cubic meters Cu cms 1,000,000
Cubic meters Cu feet 35.31
Cubic meters Cu inches 61,023
Cubic meters Gallons (U.S. liquid) 264.2
Cubic meters Liters 1,000
Degree Fahrenheit Degree Celsius t °C = (t °F – 32)/1.8
Feet/min Cms/sec 0.5080

Viscosity Conversion Table
Saybolt Universal

Seconds (SSU) ISO-VG CentiStoke CentiPoise* Typical Brands/Liquids at 100 °F

St
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rd 
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e

31 2 1.0 0.876 Water
35 3 2.5 2.19 –
40 5 4.2 3.68 –
45 5/7 5.9 5.17 –
50 7 7.5 6.57 Kerosene
55 7/10 8.8 7.71 Atlantic Richfield/Duro 55 Hyd. Oil
60 10 10.5 9.20 Monsanto/Skydrol - 500 A
70 10/15 13.2 11.56 Mobil/Aero HFA Hydraulic Oil
80 15 15.7 13.75 No 4 Fuel Oil
90 22 18.2 15.94 Stauffer Chemical/Fyrquel 90
100 22 20.6 18.05 Conoco/Syncon Synthetic AW Hyd. Oil
150 32 32.0 28.03 Mobil/DTE 24 Hydraulic Oil
200 46 43.2 37.84 Citco/Glycol FR-40XD (Oil in Water)
300 68 65.0 56.94 SAE 20 Crankcase Oil
400 68/100 86.0 75.34 Sunoco/Sunvis 41 Hydraulic Oil

Ex
ten
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d R
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ge

**

500 100 108 94.61 SAE 30 Crankcase Oil
750 150 162 141.91 SAE 40 Crankcase Oil
1000 220 216 189.22 Mobil/Paper Machine Oil - Type K
1500 320 323 282.95 SAE 50 Crankcase Oil
2000 460 431 377.56 Amoco/American Industrial Oil - No. 460
3000 680 648 567.65 SAE 140 Gear Oil
4000 1000 862 755.11 SAE 250 Gear Oil

Common conversions




















































































































































