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Solids Flow Measurement

Signal Conditioners, Temperature
Transmitters, Digital Displays
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nalyzers for Process, Oxygen,
CHANDLER Combustibles, Natural Gas, Sulfur,
THERMOX Petrochemical, Power, Residual Gas,
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Liquid Level & Magnetic Gauges, Sight Flow

Jﬂogler Indicators, Specific Gravity Analyzers
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Pressure Gauges, Diaphragm Seals

S

pH systems, Dissolved Oxygen, TOC,
Conductivity, Turbidity
Ultra Pure Water Measurement Systems
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7\ Applied contr0|5 Enclosures/ Shelters
A\ Analytical System Integration - Sample Conditioning Systems

Environmental/ Process Analyzer Integration

INGOLD THORNTON
Submersible Level Detectors,

ﬁ -FLC'FI'IZ Lift Station Retrofits & Level Controls

B'I:I‘BEI'FASLI%N Flow, Level, Pressure & Temperature Displays
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wireless network
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Wireless I/O, Analog, Discrete, Frequency
Wireless Temperature, Pressure, Flow, Humidity
Data Radios, Ethernet, Modbus

R ) RTD’s, Thermocouples, Wells,
(}) puromalion:

CCI Thermal

Technologies INC.

Heating and Filtration Solutions
Caloritech—Immersion and Circulation Heaters
Cata-Dyne—Catalytic Heaters for Hazardous Areas
Norseman—Hazardous Area Electric Heat
Ruffheck—Electric Heat and Steam for Hazardous Areas

) Thermocouple Wire,
beyond meosure
Gas Chlorinators, Sulphonators, Ammoniators
Gas Cylinder Scales

CLS and SO2 Gas Leak Detectors

Temperature Transmitters
CL2 and SO2 Proportional Flow Controllers

i Industrial Grade Gas Detection Systems

detcon inc.

Hi-Flow Valves, Transmitters,
Gauges & Switches
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Calibration Gas, Precision
Mixtures, Cylinders, Regulators
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SI E M E N s MILLTRONICS

ONTROLOTRON

Includes Moore, Danfoss and Omnex

Pressure Transmitters: Gauge, Differential, Absolute

Temperature: Sensors and Transmitters

Flow: Magnetic Flowmeters, Vortex, Clamp-on, Coriolis

Level: Ultrasonic, Radar, Capacitance, Hydrostatic,
Guided Wave, Mechanical

Positioners: Valve and Damper Actuators

Process Protection: Motion Sensing, Speed Switch

Analyzers: Paramagnetic, Laser, IR

Weighing & Feeding: Belt Scales, Dry Solids,

Flowmeters, Weighfeeders
Wireless Solutions

Service, Engineering & Training

Factory Authorized
System Configuration
24 Hour Service
System Start-up

Maintenance Contracts
System Documentation
Training Course

PLC Programming November 2011
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Process Equipment

@ 3 L Filtel'sm Engineered Filtration Systems

Engineered Filtration Systems

Tower Packing, Trays,

]ﬁ EGER PRODUCTS, iNc_‘i@ Column Internals,

Mist Eliminators &
Chemicals
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Filters, Strainers, Mixers
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Pro-Environmental Inc.

Thermal Oxidizers, Concentrators

Conversions, Formulas and Engineering Data

Pressure Conversions

1 PSI=27.71 inches water

1 PSI=2.0418 in. Hg @ 60F
1 PSI=51.81 mm Hg @ 60F
1 PSI=.0689 bar

1 PSI = 6.895 kPa

1 inch water = 1.8718 mm Hg
1 inch water = .2489 kPa

Volume Conversions

1 Gallon = .1337 cubic feet

1 Gallon = 231 cubic inches

1 Gallon = .003785 cubic meters
1 Gallon = 3.785 liters

1 Barrel (oil) = 42 gallons

1 Bushel = 1.2445 cubic feet

Mass Conversions
11b.=.4536 Kg
1 Ton (short) = 2000 Ibs.

Yolumetric Flow
1 GPM = .227 cubic meters/hour
1 GPM = 3.785 liters per minute

Distance
1 inch = 2.54 centimeters
1 foot = .3048 meters

Water Density
At 60 degrees F = 62.371 lbs/ft.

At 60 degrees F = 8.3378 Ibs./gal.

Steam Data

Gage Press. Temp Spec. Volume
PSIG Deg. F Cubic ft/minute
0.0 212 26.8

25.3 267.25 10.5

50.3 297.97 6.66

100 337.90 3.88

150 365.99 2.75
200.3 377.89 2.13
250.3 406.13 1.74
Pressure

PSI (absolute) = PSI (gauge) +14.696

Flow Velocity of Water
V(ft./second) = .4086*Q/D*D
Q is flow in GPM

D is pipe ID in inches

Table of Liquid Flows in Schedule 40 Pipe

Pipe Size GPM at3 fps  GPM at 15 fps
1 8.086 40.43

1.5 19.026 95.13

2 31.358 156.79

3 69.12 345.6

4 119.046 595.23

6 270.27 1351.35

8 468.748 2343.74
10 738.342 3691.71
12 1044.78 5223.88
16 1651.38 8256.88
24 3761.76 18,808.78

Flow Velocity of Gas

V =3.056*Q/D*D

V is flow velocity in SFPS
Q is flow in SCFM

D is pipe ID in inches

Volumetric Gas Flow

SCFM = ACFM*(pf*520)/(14.7*T¥)
Pf= Pressure at flow conditions PSIA
Tf= Temp. at flow conditions Deg. R

VYolumetric to Mass Flow of Water
33F water, 8.325 lb./gallon density
Q(GPM) = Q(Ibs/hour)*.002

Control Valve Sizing

Liquid

Cv = q*A(gf/DP)

Steam

Cv = W/(2.1*A(DP(Pf1+Pf2))
Gas

CV = Q/963*A((G*T{/DP(Pf1+Pf2))
q is GPM, A is Square Root

gf is liquid specific gravity

DP is Differential pressure

W is steam flow rate 1bs./hr

Pf1 upstream pressure in psia
Pf2 downstream pressure in psia
Q is gas flow rate



