Sample probe, 1

Probe, sample, 1
Sampletube, 1

Tube, sample, 1

Quill, 1

Chemical composition, 1
Composition, chemical, 1
Isokinetic sampling, 1
Sampling, Isokinetic, 1
Laminar flow, 1

Flow, laminar, 1

Two-phase sample, 1
Sample, two-phase, 1

Probe, ASTM D1066-6ST, 1
ASTM D1066-6ST Probe, 1
Physical composition, 1
Composition, physical, 1
Non-isokinetic sampling, 1
Sampling, non-isokinetic, 1
Inertial separation, 1
Separation, inertia, 1
Orifices, 1

Duct, 1

Negative draft, 1

Draft, negative, 1

Conax gland fitting, 1
Fitting, Conax gland, m1
Probe-end filters, 1

Filters, probe-end, 1
Blowback systems, 1
Systems, blowback, 1
Vaporizing pressure regulator, 1
Pressure regulator, vaporizing, 1
Regulator, pressure (vaporizing), 1
Joule-Thompson cooling, 2
Cooling, Joule-Thompson, 2
Blowback, 2

Accumulator assembly, 2
Basic sample probes, 2
Probes, sample (basic), 2
ABB Automation Inc., 2
Buhler Analysis Systems Inc., 2
M & C Products-USA, 2
Ceramic probes, 2

Probes, ceramic, 2

Bolt Technical Ceramics, 2



Vesuvius Mc Danel Co., 2
Water-washed probe, 2

Probe, water-washed, 2

Sample dilution, 2

Dilution, sample, 2
Air-aspirated dilution, 2
Dilution, air-aspirated, 2
Critical orifice, 2

Orifice, critical, 2

Wet basis, 2

Dry basis, 2

Measurement, Dry basis, 2
Measurement, Wet basis, 2
Flue gas emissions, 2
Emissions, Flue gas,2
Continuous Emissions Monitoring System (CEMS), 2
CEMS (Continuous Emissions Monitoring System), 2
EPM Environmenta Inc., 2
STI, 2

Axiom Analytical, 2

Orbital Sciences Corporation, 3
Turbulent flow, 3

Flow, turbulent, 3

Gland fitting, 3

Fitting, gland, 3

Conax Buffalo Technologies, 3
A+ Corporation, 3

Foot valve, 3

Valve, foot, 3
Membrane-protected probe, 3
Probe, membrane-protected, 3
Capacity tanks, 3

Tanks, capacity, 3

Heated blowback, 3

Blowback, heated, 3
External-access filter, 3

Filter, external-access, 3
Backpurge, 3

Rosemount Analytical-Process Analytic Division, 3
Buhler Analysis SystemsInc., 3
Liquid sample probe, 4

Probe, liquid sample, 4

Gas sample probe, 4

Probe, gas sample, 4

Siemens Applied Automation Inc.,4
Pickup tube assembly, 5



Tube, pickup (assembly), 5
Bulkhead plate, 5

Plate, bulkhead, 5

Injection piece, 5

L & M Technica ServicesInc., 5
SAFESTARTS National, 5
Sampleinlet, 5

Inlet, sample, 5

Vaporizing pressure regulator, 6
Regulator, vaporizing pressure, 6
Overpressurerelief valve, 6

Valve, overpressure relief, 6
Siemens Applied Automation Inc.,6
Siemens Applied Automation Inc.,7
Liquid sample probe, 7

Probe, liquid sample, 7

Vaporizing pressure regulator, 7
Pressure regulator, vaporizing, 7
Regulator, pressure (vaporizing), 7
Heated blowback system, 7
Blowback , heated system, 7

Keen Systems, 7

Electropneumatic solenoid valve, 7
Valve, Electropneumatic solenoid, 7
Heated blowback system, 8
Blowback , heated system, 8
Blowback gas capacity tanks, 8
Tanks, Blowback gas capacity, 8
Repair stand, 8

Heated sample probe 9

Probe, heated sample, 9

Heated blowback system, 8
Blowback , heated system, 8
Heated blowback system, 9
Blowback , heated system, 9
Baldwin Environmental Inc., 9
Probe protective box, 10

Box,, probe protection, 10

ABB Automation Products, Hartmann + Braun Division, 10
Pilot valve, 10

Valve, pilot, 10

Cleaning cycle, 11

Cycle, cleaning, 11

Pulsed pressure program, 11
Program, pulsed pressure, 11

ABB Automation Products, Hartmann + Braun Division, 11



Cleaning cycle, 12

Cycle, cleaning, 12

Insulated probe body filter, 13
Filter, probe body (insulated), 13
Sintered stainless steel filter, 13
Filter, stainless steel (sintered), 13
Probe tip blowback, 13
Blowback, probetip, 13

Buhler Analysis SystemsInc., 13
Probe tubes, 14

Tubes, modular sample (gas), 14
ABB Automation Products, Hartmann + Braun Division, 14
Pilot valve, 15

Valve, pilot, 15

Probe housing, 15

Housing, Probe, 15

Collar bolts, 16

Bolts, collar, 16

Cable glands, 16

Glands, cable, 16Heating Sleeve, 17
Sleeve, heating, 17

CE mark, 17

EMC protection, 17

Low-voltage directive, 17
Annular heating element, 18
Heating element, annular, 18

Dust filter, 19

Filter, dust, 19

Connection ports, 19

Ports, connection, 19

Ceramic materials, 20

Materias, ceramic, 20

Superior Technical Ceramics Corporation, 20
Diluting stack sampler, 21

Stack sampler, diluting, 21
Dilution probe, 21

Probe, dilution, 21

Internal orifice, 21

Orifice, internal, 21

Ambient air analysis, 21
Analysis, ambient air, 21

EPM Environmental Inc., 21
Diluting stack probe, 22

Probe, stack (diluting), 22
Umbilical cord, 22

Cord, umbilical, 22Diluter panel, 22



Pandl, diluter, 22

Dilution air, 23

Air, dilution, 23

In —situ sample conditioning, 23
Sample conditioning, in-situ, 23
Critical flow, 23

Flow, critical, 23

Calibration gas, 23

Gas, calibration, 23

Coarsefilter, 23

Filter, coarse, 23

Depth filter, 232

Filter, depth, 23

Venturi, 23

Critical orifice, 23

Orifice, critical, 23

Out-of-stack dilution system, 24
Dilution system, out-of-stack, 24
Dilution module, 24

Module, dilution, 24

Degree of dilution, 24

Dilution ratio, 24

Ratio, dilution, 24

Critical orifice, 24

Orifice, critical, 24

Lower Explosive Limit (LEL), 24
LEL (Lower Explosive Limit), 24
Insertion-type sample probes, 25
Sample probes, insertion-type, 25
Flow-thru sample probes, 25
Sample probes, flow-thru, 25
Orbital Sciences Corporation-Applied Instrument Technologies, 25
Lightguide, 26

Retroreflector, 26

Transmission probe, 26

Probe, transmission, 26

Sample gap, 26

Gap, sample, 26

Axiom Analytical Incorporated, 26
Fiber Optic Transmission, 26
Sample gap, 27

Gap, sample, 27

Light-guide tubes, 27

Tubes, light-guide, 27

Discrete light-guide tubes, 27
Machined light guide tubes, 27



Genie Probe Regulator (GPR), 28
Probe, Genie (regulator), 28

A+ Corporation, 28

Coalesced liquid, 29

Liquid, coalesced, 29

Foot valve, 29

Valve, foot, 29

Genie Probe Regulator (GPR), 29
Probe, Genie (regulator), 29

A+ Corporation, 29

Probe tube type selection table, 30
Table, probe tube type selection, 30
Furnace probe, 30

Probe, furnace, 30

Flue gas desulfurization probe, 30
Probe, flue gas desulfuriation, 30
Metalurgical industry probe, 30
Probe, metallurgical industry, 30
Cement and lime production probe, 30
Probe, cement and lime production, 30
Ceramicsindustry probe, 30

Probe, ceramics industry, 30
Glassindustry probe, 30

Probe, glassindustry, 30

Coadl silo probe, 30

Probe, coal silo, 30

Siemens Applied Automation Inc.,30
Silicon carbide probe, 31

Probe, silicon carbide, 31

Probe tube heater, 32

Heater, probe tube, 32

Waste incineration plant probe, 32
Probe, waste incineration plant, 32
Wet desulfurization plant probe, 32
Probe, wet desulfurization plant, 32
Cement kiln flue gas probe, 33
Probe, cement kiln flue gas, 33
High dust content probe, 33

Probe, high dust content, 33

Dry cement production probe, 33
Probe, dry cement production, 33
Rotary kiln probe, 33

Probe, rotary kiln, 33

Probe cooling water supply, 33
Cooling water, supply to probe, 33
Quill probe, 33



Probe, quill, 33

Probe protection box, 33

Box, probe protection, 33

Blowback capacity tank, 33

Tank, blowback capacity, 33

Rosemount Analytical Inc.

T-flange sample valve, 34

Sample valve, T-flange, 34

Inline liquid sampler, 34

Sampler, inline liquid, 34

Sample bottle, 34

Bottle, sample, 34

Sampling Systems, a Division of PMMI Inc., 34
Inline liquid sampler, 35

Sampling Systems, a Division of PMMI Inc., 35
Sampling Systems, a Division of PMMI Inc., 36
Fixed volume liquid sampler, 36

Sampler, fixed volume liquid, 36

Sample bottle, 36

Bottle, sample, 36

Carbon filter, 36

Carbon filter, 34

Filter, carbon, 34

Filter, carbon, 36

Sample cylinder, 36

Cylinder, sample, 36

Flowmeter, 36

Fixed volume liquid sampler, 37

Sampler, fixed volume liquid, 37

Sampling Systems, a Division of PMMI Inc., 37
Probe protection box, 37

Box, probe protection, 37

Fixed volume liquid sampler, 38

Sampler, fixed volume liquid, 38

Sampling Systems, a Division of PMMI Inc., 38
Probe protection box, 38

Box, probe protection, 38

pH probe, 39

Probe, pH, 39

Process pipe tee probe mount, 39

Probe mount, process pipe tee, 39

Process pipe probe mount, 39

Probe mount, process pipe, 39

pH electrodes, 40

pH flow cells, 40

Flow cells, pH, 40



Electrodes, pH, 40

ORP electrodes, 40

ORP flow cells, 40

Flow cells, ORP, 40

Electrodes, ORP, 40

Sensorex Corp. 40

Sensorex Corp., 41

pH insertion/removal probe, 41
Probe, pH (insertion/removal), 41
pH probe (insertion/removal), 41
Removal clearance, 41
Clearance, removal, 41

Wet-tap pH electrodes, 42
Wet-tap ORP electrodes, 42
Electrodes, wet-tap pH, 42
Electrodes, wet-tap ORP, 42

pH electrodes, wet-tap, 42

ORP €electrodes, wet-tap, 42
Sensorex Corp. 42

BNC receptacle, 42

Receptacle, BNC, 42

ATC, 42

Full-port ball valve, 42

Valve, full-port ball, 42
Electrodes, pH, 43

pH electrodes, 43

Electrode insertion length, 43

pH electrode insertion length, 43
Insertion length, 43

Sensorex Corp., 43

Manometer, 44

Working pressure, 44

Pressure, maximum working, 44
Floating-piston-cylinder sampler, 44
Sampler, floating piston cylinder, 44
Pressurized liquid samples, 44
Samples, pressurized liquid, 44
Liquid samples, pressurized, 44
Dissolved gases, 44

Gases, dissolved, 44

Petrolab Company, 44

Petrolab Company, 45
MINIVAP FPC-250, 45
Floating-piston-cylinder sampler, 45
Grabner Instruments, 45
Sampler, floating piston cylinder, 45



Pressurized liquid samples, 45
Samples, pressurized liquid, 45
Liquid samples, pressurized, 45
Analect, 45

Analect CHEMEYE, 45
CHEMEYE, 45

Light-guide-type sampling probe, 45
Probe, sampling (light-guide-type), 45
Orbital Sciences Corporation-Applied Instrument Technologies, 45
Steam heated filter, 46

Filter, steam heated, 46

Flood-type universal calibration, 46
Calibration, flood-type, 46
Blowback with accumulator, 46
Accumulator, blowback, 46
Universal AnalyzersInc., 46
Process analysis, 47

Analysis, process, 47

Axiom Analytical Inc.

In-line analysis, 47

Analysis, in-line, 47

In-situ analysis, 47

Analysis, in-situ, 47

Molecular analysis, 47

Analysis, molecular, 47

Batch reaction vessel, 47

Reaction vessel, batch, 47
Recirculating loop, 47

Loop, recirculating, 47

Flow cell, 47

Cross-line transmission sampling probe, 47
Sampling probe, cross-line transmission, 47
Immersion probe, 47

Probe, immersion, 47

Mid-infrared spectroscopy, 47
Near-infrared spectroscopy, 47
Raman spectroscopy, 47
Spectroscopy, mid-infrared, 47
Spectroscopy, near-infrared, 47
Spectroscopy, Raman, 47
Fingerprint spectrum, 47

Spectrum, fingerpprint, 47
Absorption bands, 47

Bands, absorption, 47

Optical materials, 47

Materias, optical, 47



Diamond ATR element, 47

ATR, 47

ATR element, 47

Overtones, 47

Combination tones, 47

C-H vibrations, 47

Chemometrics, 47

Sapphire windows, 47

Windows, sapphire, 47

Elastomeric seals, 47

Sedls, elastomeric, 47

Brazes, 47

Brazes, mechanical integrity, 47
Brazes, chemical resistance, 47
C-ring sedls, 48

Seals, C-ring, 48

Fused silicafiber-optics, 48
Fiber-optics, fused silica, 48
Diamond probe, 48

Probe, diamond, 48

Probe sealing technology, 48
Internal reflection spectroscopy, 48
Spectroscopy, internal reflection, 48
Near-infrared analysis, 438

Analysis, near-infrared, 48

Raman, spectroscopy, 48
Spectroscopy, Raman, 48

Fourier Transform Infrared (FTIR) process analysis, 48
Analysis, process FTIR, 48

Process analysis, FTIR, 48

FTIR (Fourier Transform InfraRed), 48
Fourier Transform InfraRed (FTIR), 48
Pipe, 49

Pipe sizes, 49

Sizes, pipe, 49

Pipe wall thickness, 49

Wall thickness, pipe, 49

Pipe schedule, 49

Pipe threads, 49

Threads, pipe, 49

XS (extrastrong) pipe threads, 49
XXS (extra extra strong) pipe threads, 49
Schedule 40 pipe, 49

Schedule 80 pipe, 49

Schedule 160 pipe, 49

XS (schedule 80) pipe, 49



XXS (schedule 160) pipe, 49

Pipe thread (NPT), 49

Pipe thread, (American Standard-NPT),49
Pipe thread, (UNF), 49

Pipe thread, (Unified National Fine-UNF-straight), 49
Straight thread (UNF or SO 228/1), 49
Tapered thread (NPT or 1SO 7/1), 49
Pipe thread (metric straight-1SO 228/1), 49
Pipe thread (metric tapered 1SO 7/1), 49
Tubing, 49

Compression fittings, 49

Fittings, compression, 49

Tubing sizes, 49

VCO fittings, 49

VCR fittings, 49

Fittings, VCO, 49

Fittings, VCR, 49

Hoke Inc., 49

Parker Hannifin Corporation, 49
Swagelok Company, 49

Type RS gaskets, 50

Gaskets, Type RS, 50

Gaskets, Type RG, 50

Type RG gaskets, 50

Type RP gaskets, 50

Gaskets, type RP, 50

RP gaskets, 50

RG gaskets, 50

RS gaskets, 50

Heat tracing, 50

Glass fiber thermal insulation, 50
Insulation, glass fiber (thermal), 50
Tracing, electric, 50

Tracing, steam, 50

Steam tracing, 50

Electric tracing, 50

Tracing, heat, 50
Temperature-actuated valves, 50
Valves, temperature-actuated, 50
Ogontz Corporation, 50

Jordan Valve, Richards Industries, 50
Direct-acting valve seats, 50
Reverse-acting valve seats, 50

Valve seats, direct-acting, 50

Valve sedts, reverse-acting, 50
Temperature control, 50



Control, temperature, 50
Steam trap technologies, 50
Thermodynamic,
Disk type,
Piston type,
Lever type,
\ Thermostatic,
Bellows,
Bimetallic,k
PFilot,
Mechanical,
Inverted bucket
Ball-float-and-lever
Variable orifice
Wax pellet
Armstrong International, 50
Nicholson Steam Trap, Inc., 50
Spirax Sarco, Inc., 51
Swagelok Company, 51
Y arway Corporation, 51
Strainer, 51
Y -type strainer, 51
Strainer, Y-type, 51
Electrical tracing, 51
Parallel; circuit constant wattage (zoned bus cable).
Self-limiting variable wattage (twin lead bus cable)
Power-limiting cables, 51
Cables, power-limiting, 51
Zoned bus cable, 51
Twin-lead bus cable, 51
Cable, twin lead, 51
Cable, zoned bus 51
Cable, heat tracing, 51
Parallel resistance constant wattage, 51
Zonetype paralel resistance cable, 51
Cable, zone type parallel resistance, 51
Voltage Alternating Current (VAC), 51
VAC (Voltage Alternating Current), 51
Self-regulating cable, 51
Cable, self-regulating, 51
Constant wattage cable, 51
Cable, constant wattage, 51
Waitt density rating, 51
Continuous Emissions Monitoring System (CEMS), 52
CEMS (Continuous Emissions Monitoring System), 52
CELLEX Manufacturing Inc., 52



Crouse-Hinds Company, 52
TUBETRACK, 52

James C. White Co., Inc., 52
Heat-shrink tubing sleeve, 52
Tubing sleeve, heat-shrink, 52
XL Technologies, 52

Heated hose, 53

Hose, heated, 53

Tubing, fused silicainternal lined stainless steel, 53
Fused silicainternal lined stainless steel tubing, 53
RESTEK Corporation, 53
Insulating jacket, 53

Jacket, insulating, 53

Glas-Cal, 53

Thermal shut-off valve, 53
Valve, thermal shut-off, 53
SENTRY Equipment Corp., 53
TIC (Tota Installed Cost), 53
Total Operating Cost (TOC), 53
TOC (Tota Operating Cost), 53
Tota Installed Cost (TIC), 53
Operating Cost, 53

Cost, operating, 53

Condensate, 54

Condensate return line, 54
Timelag calculation, 54
Calculation, timelag, 54

Process Gas Chromatography, 54
Gas chromatography (process), 54
Chromatography, process gas, 54
Pressure, sample source, 54
Sample source pressure, 54
Pressure, sample return, 54
Sample return pressure, 54
Sample run (length), 54

Internal volume, 54

Volume, internal, 54

Fluidic transport properties, 54
Sample transport time, 54
Transport time (sample),54
Timelag, 54

Compressibility factor, 54
Mixing effect, 54

Laminar flow, 55

Flow, laminar, 55

Turbulent flow, 55



Flow, turbulent, 55

V CO O-ring face sedl fitting, 55
Fitting, VCO O-ring face sedl, 55
Remote discrete sampling, 55
Sampling, remote discrete, 55
Zero-clearance fitting, 55

Fitting, zero-clearance, 55

NPT (taper) threads, 55

Straight threads, 55

Threads, straight, 55

Threads, taper (NPT), 55

Double (two) ferrule compression seal tubing fitting, 56
Fitting, double (two) ferrule compression seal (tubing), 56
Ferrule, front, 56

Front ferrule, 56

Rear ferrule, 56

Ferrule, rear, 56

RP Thread, 57

RS Thread, 57

RG Thread, 57

Thread, RG, 57

Thread, RP, 57

Thread, RS, 57

SO 228/1 parallel threads, 57
Parallel threads, 1SO 228/1, 57
Threads, 1SO 228/1 (parall€l), 57
Bonded washer seal, 57

Seal, bonded washer, 57

Metal gasket seal, 57

Seal, metal gasket, 57

Gasket seal, metal, 57

SO Parallel pipe threads, 57
Threads, 1SO paralé pipe, 57
Pipe threads, 1SO Parallel

RG Fitting gasket, 58

RP Fitting gasket, 58

RS Fitting gasket, 58

Gasket, RG Fitting, 58

Gasket, RP Fitting, 58

Gasket, RS Fitting, 58

Sedling 1SO 228/1 threads, 58
Threads, 1SO 228/1 (sealing), 58
Tube, copper tracer, 59

Tracer, copper tube, 59

Constant power density heater, 60
Heater, constant power density, 60



Self-regulatingf heating cable, 61

Cable, self-regulating (heating), 61

Messenger wires, 62

Wires, messenger, 62

Heat-traced and insulated (HT& 1) process sample tubing, 62
Tubing, HT&I (electric), 62

Electric HT&I process sample tubing, 62

Constant watt heating cable, 63

Cable, constant watt (heating), 63

Element, electric heat, 63

Electric heating element, 63

Nichrome heating element, 63

Heating e ement (nichrome), 63

Steam traced and insulated (ST&1), 64

ST&| (Steam Traced & Insulated), 64

Steam-traced and insulated (ST&1) process sample tubing, 62
Tubing, ST&I (steam), 62

Steam header, 64

Header, steam, 64

Steam tracer, 64

Tracer, steam, 64

Condensate header, 64

Condensate return line, 64

Condensate return manifold, 64

Controlled disc traps (steam)-data sheet, 65

Steam traps (controlled disc)-data sheet, 65
Armstrong International Inc., 65

Float & Thermostatic trap (steam)illustration, 66
Steam trap, float & thermostatic-illustration, 66
Inverted bucket trap (steam)-illustration, 67

Steam traps (inverted bucket)-illustration, 67

Water hammer, 67

Controlled disc traps (steam)-operation schematic, 68
Steam traps (controlled disc)- operation schematic, 68
Float & Thermostatic trap (steam)- operation schematic, 68
Steam trap, float & thermostatic- operation schematic, 68
Inverted bucket steam trap-operation schematic, 69
Steam trap (inverted bucket)-operation schematic, 69
Constant power density heater, 70

Heater, constant power density, 70

Messenger wires, 70

Wires, messenger, 70

CEM S-type process sample transfer tubing, 70
Tubing, CEM S-type process sample transfer, 70
Heat-reflective tape, 72

Tape, heat-reflective, 72



Temperature controller, 73

Controller, temperature, 73

Kellem grips, 74

Grips, Kellem, 74

Pulling grips, 74

Grips, pulling, 74

Pipe straps, 75

Straps, pipe, 75

Angleiron, 75

Iron, angle, 75

Iron, channel, 75

Channel iron, 75

Strut clamp, 76

Clamp, strut, 76

Channel type strut, 76

Strut, channel type, 76

Cabletray, 76

Tray, cable, 76

Wall feed-through, 77

Feed-through, wall, 77

Keen Systems, 77

Cellex Manufacturing Inc., aDivision of Thermon Manufacturing Co.
CEM Bundle, 78

Continuous Emission Monitor (CEM) bundle, 78
Heat-traced and insulated (HT& 1) sample transfer lines, 78
Sample transfer lines, heat-traced and insulated, 78

Thermal insulation and water absorption/retention, 79
Non-wicking fibrous glass thermal insulation and water absorption/retention, 79
Water absorption/retention, non-wicking fibrous glass thermal insulation, 79
Precommissioning test program (sample transfer tubing), 80
Test program, precommissioning(sample transfer tubing), 80
Analyzer bundles, (sample transfer tubing) 80

Bundles, analyzer (sample transfer tubing), 80

Sample transfer tubing, analyzer bundles, 80

Tubing, sample transfer (analyzer bundles), 80

Pressure test (sample transfer tubing), 81

Test, pressure (sample transfer tubing), 81

Test, vacuum (sample transfer tubing), 81

Vacuum test (sample transfer tubing), 81

Electrical tests (sample transfer tubing), 82

Test, electrical (sample transfer tubing), 82

Megger reading, 82

Megger, 82

Bus wire resistance, 82

Resistance, bus wire, 82

Freeze-up, atmospheric vent line, 83



Vent line, freeze-up, 83

Atmospheric vent line, freeze-up, 83

Ice plug, 83

Plug, atmospheric vent line, 83
Self-limiting heating cable vent line, 84
Vent ling, self-limiting heating cable, 84
Insulation, non-hygroscopic fiberglass, 84
Fiberglass insulation, non-hygroscopic, 84
Particulate matter, 85

Matter, particulate, 85

Particulate filtration, 85

Filtration, particulate, 85

Y -strainers, 85

Strainers, Y -type, 85

Screen-typefilters, 85

Filters, screen-type, 85

Mesh, 85

Mesh count, 85

Pore size, 85

Micron, 85

Single surface filter, 85

Filter, single surface, 85

Coarsefilter, 85

Filter, coarse, 85

Wire screen filter, 85

Filter, wire screen, 85

Collins Swirlklean bypass filter, 86
Bypass filter, Collins Swirlklean, 85
Swirlklean bypass filter (Collins), 86
Filter, Collins Swirlklean (bypass), 86
Coallins Products Company, 86

Buhler Analysis Systems Inc., 86
Petrolab Company, 86

Hoke Incorporated, 86

Swagelok Company, 86

Depth filter, 86

Filter, depth, 86

Cartridgefilter, 86

Filter, cartridge, 86

Filter, cylindrical depth, 86

Cylindrical depth filter, 86

GKN Sintered Products, 86

Mott Metallurgical Corporation, 86

Bolt Technical Ceramics, 86

Vesuvius McDanel Refractory Company, 86
Parker Hannifin Corp., Balston Filtration and Separation Division, 86



Balston Filtration and Separation Division, Parker Hannifin Corp., 86
Bypass flow, 86

Flow, bypass, 86

Differential pressure, 86

Pressure, differential, 86

Buhler Analysis Systems Inc., 87
Fisher Controls, adivision of Fisher-Rosemount, 87
M & C Products-USA, 87

Inertial separation, 87

Separation, inertial, 87

Cyclonefilter, 87

Filter, cyclone, 87

Stokes' law tube, 87

Centrifugal action, 87

Hydrocyclone, 87

Hydrocyclone filter, 87

Filter, hydrocyclone, 87

Gaseous cyclonefilter, 87

Filter, gaseous cyclone, 87
Vortex-finder, 87

Welded inlinefilters, 88

Filters, welded inline, 88

Pleated mesh elements, 88

Elements, pleated mesh, 838

Sintered filter element, 88

Element, sintered filter, 88

Filter, sintered element, 88
Swirlklean bypass filter (Collins), 89
Filter, Collins Swirlklean (bypass), 89
Coallins Products Company, 89

Iron sulfide, 89

Swirlklean bypass filter (Collins) specifications, 91
Filter, Collins Swirlklean (bypass) specifications, 91
Grabner VPSO filter, 92

Filter, Grabner VPSO, 92

Grabner, VPSO filter, 92
Self-cleaning sample gas filter, 93
Filter, self-cleaning sample gas, 93
Gasfilter, self-cleaning, 93

Buhler Analysis Systems Inc., 93
Inline filters, 94

Filters, inline, 94

Removeablefilters, 94

Filters, removeable, 94

Bypassfilters, 94

Filters, bypass, 94



Sintered elements, 95
Elements, sintered, 95
Strainer elements, 95
Elements, strainer, 95
Wire mesh elements, 95
Elements, wire mesh, 95
TF seriesfilters, 95
Filters, TF series

F seriesfilters, 95
Filters, F series, 95
Filter nominal rating, 95
Filter effective area, 95
Filter cake, 95

Effective areq, filter, 95
NACE compliance, 96

Balston filter housing and cartridge selection table, 96

Filter housing and cartridge selection table, Balston, 96

Selection table, filter housing and cartridge selection table (Balston), 96
Suspended liquidsin gases, 97

Liquids (suspended) in gases, 97

Oxygen service, 97

Sintered stainless steel cartridges, 97
Cartridges, sintered stainless steel, 97
Microfibrefilter cartridges, 97

Filter cartridges, microfibre, 97

Liquid filtration, 97
Gasfiltration, 97
Filtration, liquid, 097
Filtration, gas, 97
NACE specifications, 98
Support corefilter, 98
Filter, support core, 98
Sintered metal filter, 98
Filter, sintered metal, 98

ASME code-stamped model, 98

Code-stamped, ASME, 98
Pyrex glass bowls, 99
Glass bowls, Pyrex, 99
Acrylic bowl guards, 99
Bowl guards, acrylic, 99
Guards, bowl (acrylic), 99
Filter, carbon cartridge, 99
Carbon cartridge, 99
Support core, 99
Core, support, 99

ASME code-stamped model, 99



Code-stamped, ASME, 99

NACE specifications, 100

Support corefilter, 100

Filter, support core, 100

ASME code-stamped model, 100
Parker Hannifin Corporation, Filtration and Separation Division, 100
Code-stamped, ASME, 100

Filter, carbon cartridge, 100

Carbon cartridge, 100

ASME code-stamped model, 101
Code-stamped, ASME, 101

Parker Hannifin Corporation, Filtration and Separation Division, 101
U-type pull handle, filter, 101

Filter, U-type pull handle, 101

Dead volume, 101

Buhler Analysis Systems Inc., 101
Hydrocyclones, 102

Feed dlurry, 102

Slurry, feed, 102

Overflow, 102

Underflow, 102

Apex orifice, 102

Vortex finer, 102

Cylindrical section, 102

Conical section, 102

Cylindrical feed chamber, 102
Splash skirt, 103

Underflow slurry, 103

Krebs Engineers, 103

Hydrocyclone, 104

Krebs Engineers, 104

Involuted feed, 104

Tangential feed, 104

Feed, involuted, 104

Feed, tangentia, 104

Cyclone filter, 105

Keen Systems, 105

Panel-mounted particulate filter, 106
Filter, panel-mounted, particul ate, 106
Particulate filter, panel-mounted, 106
Buhler Analysis Systems Inc., 106
Filter paper discs, 106

Wet and dirty gas, 107

Heater, clamp-on modular, 107
Clamp-on modular heater, 107
Quantitative measurement of solidsin gas, 108



Solids in gas, quantitative measurement, 108

Filter, quantitative measurement of solidsin gas, 108
Filter, solids in gas, quantitative measurement, 108
Particulate matter, 108

Tube-disc assembly, 108

Filter, tube-disc assembly, 108

Parker Hannifin Corporation, Filtration and Separation Division, 108
Balston, Parker Hannifin Corporation, Filtration and Separation Division, 108
Flood type calibration port, 109

Calibration port, flood type, 109

Heated gas sample filter, 109

Filter, heated gas sample, 109

Heated sample gas conditioning system, 110
Sample gas conditioning system, heated, 110
Rosemount Analytical Inc., 110

Heated sample gas conditioning system, 111
Sample gas conditioning system, heated, 111
Rosemount Analytical Inc., 111

Sample pump module, 112

Pump module, sample, 112

Single-head pump, 112

Pump, single-head, 112

Dual-head pump, 112

Pump, dual-head, 112

Sample gas conditioning system, multi-purpose, 112
Gas conditioning sample system, multi-purpose, 112
Rosemount Analytical Inc., 112

Moisture sensor, 113

Moisture carry-over, 113

Sensor, moisture, 113

Carry-over, moisture, 113

Rosemount Analytical Inc., 113

Flexible modular design, sample system, 114
Modular design, flexible sample system, 114
Rosemount Analytical Inc., 114

Guard filter, 115

Filter, guard, 115

Modules, sample system, 115

Sample system modules, 115

Sample cooling, 116

Cooling, sample, 116

Surface-to-air cooling, 116

Cooling, surface-to-air, 116

Mud, 116

Shell-and-tube heat exchanger, 116

Heat-exchanger, shell-and-tube, 116



Cooling media, 116

Refrigerated circulating bath, 116

Bath, refrigerated circulating, 116
Adiabatic cooling, 116

Cooling, adiabatic, 116

Peltier element, 116

Element, Peltier, 116

Finned sample tubing, 116

Sample tubing, finned, 116

Fin bonding, 116

Bonding, fin, 116

Fin spacing, 116

Spacing, fin, 116

Fin heights, 116

Aerofin, 117

Heat Exchange Applied Technology, 117
Lytron Inc., 117

Marlo Coil, 117

Vortex tube operation, 117

ITW Vortec, 117

EXAIR Corporation, 117

Refrigerated sample coolers, 117

Coolers, refrigerated sample, 117
Motor-driven compressor, 117
Compressor, motor-driven, 117

Peltier element, 117

Buhler Analysis Systems Inc., 117

Gas cooler duty, 117

Duty, gas cooler, 117

Cooler, gas, duty, 117

Compressor gas cooler, 117

Cooler, compressor, gas, 117
Switched-compressor sample gas cooler, 117
Cooler, sample gas, switched compressor, 117
Electronically controlled compressor sample gas cooler, 117
Cooler, sample gas, electronically controlled compressor, 117
Compressor function gas, 117

Gas, compressor function, 117

Peltier cooler, 118

Cooler, Peltier, 118

Peltier effect, 118

Cooler, conventional refrigeration gs, 118
Conventional refrigeration gas cooler, 118
Flat heat exchanger, 118

Heat exchanger, flat, 118

Condensation, 118



Condensate reservoir, 118

Reservoir, condensate, 118

Drain orifice, 118

Orifice, drain, 118

Peristaltic pump, 118

Pump, peristaltic, 118

Pump rotor, 118

Pump housing, 118

Housing, pump, 118

Rotor, pump, 118

Flexible tubing, 118

Tubing, flexible, 118

Refrigerated sample coolers, 118
Coolers, refrigerated sample, 118
Coaxial heat exchangers, 118

Heat exchangers, coaxial, 118
Tube-in-tube heat exchangers, 118
Heat exchangers, tube-in-tube, 118
Baldwin Environmental Inc., 118
Buhler Analysis SystemsInc., 118

M & C Products-USA, 118
Universal AnalyzersInc.. 118
Thermoelectric modules, 118
Modules, thermoelectric, 118

Super Cool USInc., 118

Tellurex Corporation, 118
Cole-Parmer Instrument Company, 118
Edwards Engineering Corp., 118
Exergy Inc., 118

Hoke Incorporated, 118

Parker Instrumentation Connectors Division, 118
Fin-and-tube heat exchangers, 119
Heat exchangers, fin-and-tube, 119
ITT Standard, 119

Lytron Inc., 119

Shell-and-tube heat exchanger, 119
Heat-exchanger, shell-and-tube, 119
Exergy Inc., 119

Helical coil heat exchangers, 119
Heat exchangers, helical coil, 119
Graham Manufacturing Co., Inc.,119
Sentry Equipment Corp., 119

Phase separation, 119

Separation, phase, 119
High-velocity gaseous sample streams, 119
Sample streams, high-velocity gas, 119



Vertical heat exchanger, 119

Heat exchanger, vertical, 119

Packed towers, 119

Towers, packed, 119

Membrane separation devices, 119

Devices, membrane separation, 119

Separation devices, membrane, 119

Nafion material, 119

Teflon material, 119

A+ Corporation, 119

Parker Hannifin Corporation, Filtration and Separation Division, 119
Balston, Parker Hannifin Corporation, Filtration and Separation Division, 119
Perma Pure Inc., 119

Dewpoint calculations, 119

Partial pressure contributions, 119

Vapor pressure of water, 119

Steam tables, 119

Vapor pressure of pure substances, 119

Sample dew point, 120

Dew point, sample, 120

Acid dew point, 120

Dew point, acid, 120

Shell-and-tube heat exchanger, operation schematic, 120
Heat-exchanger, shell-and-tube, operation schematic, 120
Shell-and-tube heat exchanger, 121

Heat exchanger, shell-and-tube, 121

Buhler Analysis Systems Inc., 121

Shell-and-tube heat exchanger, application example, 121
Heat-exchanger, shell-and-tube, application example, 121
Exergy Inc., 121

Thermodynamic properties of heat exchangers, 1224
Heat exchangers, thermodynamic properties, 124
Transport properties of heat exchangers, 1224

Heat exchangers, transport properties, 124

Heat balance of heat exchangers, 124

Heat exchangers, heat balance, 124

Flow type of heat exchangers, 124

Heat exchangers, flow type, 124

Gas heat exchanger performance, 124

Heat exchanger operformance, gas sample, 124

Liquid heat exchanger performance, 124

Heat exchanger operformance, liquid sample, 124
Exergy Inc., 124

Heat exchanger heat transfer rate, 125

Heat transfer rate, heat exchanger, 125

Exergy Inc., 125



Refrigerated liquid-stream sample cooler, 126
Sample cooler, refrigerated liquid stream, 126
Universal AnalyzersInc., 126

Refrigerated sample gas cooler, 127

Sample gas cooler, refrigerated, 127

Heat exchange tubing, 128

Tubing, heat exchange, 128

Helical protrusions, 128

Integral fins, 128

Edwards Engineering, 128

Vortex tube, pictorial representation, 129
Vortex tube, operation description, 129

ITW Vortec, 129

Georges Ranque, 129

Ranque, Georges, 129

Vortex cooler system, 130

ITW Vortec, 130

Control valve, non-electric thermal, 131
Thermal bulb, control valve (non-electric), 131
Universal AnalyzersInc., 131
Pneumatic-cooled condenser assembly, 132
Keen Systems, 132

Condenser assembly, pneumatic-cooled, 132
Gas cooler selection, CD program, 132
Peltier sample cooler, 133

Sample cooler, Peltier, 133

Buhler Analysis Systems Inc., 133
Peristaltic pump, 134

Pump, peristaltic, 134

Buhler Analysis Systems Inc., 134
Peristaltic pump, 135

Pump, peristaltic, 135

Universal AnalyzersInc., 135

Heat exchanger pressure, 136

Pressure, heat exchanger, 136

Sample transfer pump, 136

Pump, sample transfer, 136

Universal AnalyzersInc., 136

Coaxial (tube-in-tube) heat exchangers, 137
Heat exchangers, coaxia (tube-in-tube), 137
Tube-in-tube heat exchangers, coaxial, 137
Exergy, Incorporated, 137

Helical coil heat exchangers, 138

Heat exchangers, helical coil, 138

Sentry Equipment Corporation, 138
Membrane separation devices, 139



Separation devices, membrane, 139

A+ Corporation, 139

Genie separator, 140

Separator, Genie, 140

A+ Corporation, 140

Membrane gas dryer, 141

Gas dryer, membrane, 141

Perma Pure Inc., 141

Nafion membrane gas dryers, 142

Gas dryers, Nafion membrane, 142

Perma Pure Inc., 142

Membrane separator filter, 143

Filter, membrane separator, 143

Coal escer filter, 143

Filter, coalescer, 143

Parker Hannifin Corporation, Filtration and Separation Division, 143
Balston, Parker Hannifin Corporation, Filtration and Separation Division, 143
Moisture detector, 144

Detector, moisture, 144

Buhler Analysis Systems Inc., 144
Knock-out pot, 145

Pot, knock-out, 145

VREL pressure-reducing unit, 145
Pressure reducing unit, VREL, 145

Sentry Equipment Corporation, 145
Thermal shut off valve (VREL), 146
VREL, thermal shut off valve, 146

Sentry Equipment Corporation, 146

Gas cooler duty calculation program, 147
Gas cooler interactive selection, CD, 147
Buhler Analysis Systems Inc., 147

Rotary pumps, 148

Pumps, rotary, 148

Viking Pump School, 148

Pump School, Viking, 148

Viking Pump, Inc., aunit of IDEX Corp., 148
Sample transfer pump, 149

Pump, sample transfer, 149

Reciprocating piston diaphragm pump, 149
Pump, reciprocating piston diaphragm, 149
Vibration absorbing pads, 149

Pads, vibration absorbing, 149

Cavitate, 149

Sample pump capacity, 149

Pump capacity, sample, 149

Viscosity of liquid samples, 149



Viscous liquid samples, 149

Samples, viscous liquid, 149

Centrifuga pump, 150

Pump, centrifugal, 150

Suction, 150

Head, 150

Head pressure, 150

Pressure, head, 150

Impeller, 150

Volute, 150

Body, 150

Magnetic drive pump, 150

Pump, magnetic drive, 150

Shaft seal leakage, 150

Leakage, shaft seal, 150

Cole-Parmer Instrument Company, 150
Omega Engineering Inc., 150

Viking Pump, Inc., aunit of IDEX Corp., 150
Gear pumps, 150

Pumps, gear, 150

Shear-sensitive sample fluids, 151

Sample fluids, shear-sensitive, 151

Fluids, shear-sensitive sample, 151

Gear pump head, 151

Pump head, gear, 151

Cavity-style pump head, 151

Pump head, cavity style, 151

Pressure-loaded pump head, 151

Pump head, pressure-loaded, 151

Parker Hannifin Corporation, Zenith Pump Division, 151
Viking Pump, Inc., aunit of IDEX Corp., 151
Rotary vane vacuum pump, 151

Pump, rotary vane vacuum, 151

Pump, vacuum, rotary vane, 151

Dry (non-lubricated) vacuum pump, 151
Pump, dry (non-lubricated) vacuum, 151
Pump, vacuum, dry (non-lubricated), 151
Qil-lubricated vacuum pump, 151

Pump, oil-lubricated vacuum, 151

Pump, vacuum, oil-lubricated, 151
Water-lubricated (liquid ring) vacuum pump, 151
Pump, water-lubricated (liquid ring), 151
Pump, liquid-ring, water lubricated, 151
Edwards High Vacuum International (USA), 151
Gast Manufacturing Corp., 151

Metering pump, 151



Pump, metering, 151

Bellows pump, 151

Pump, bellows, 151
Diaphragm pump, 151

Pump, diaphragm, 151
Infusion pump, 151

Pump, infusion, 151

Peristaltic pump, 151

Pump, peristaltic, 151
Linear-output-type pump, 151
Pump, linear-output-type, 151
Positive displacement pump, 151
Pump, positive displacement, 151
Piston, 152

Connecting rod, 152

Rod, connecting, 152
Synthetic sapphirerod, 152
Sapphirerod, 152

Stellite, 152

Stellite aloy, 152

Spring-filled Teflon seals, 152
Seals, spring-filled Teflon, 152
Seals, Teflon, spring-filled, 152
Bran & Luebbe Inc., 152

KNF Neuberger Inc., 152
LINC Manufacturing, 152
Milton Roy Company, Flow Control Division, 152
Fluid Metering Inc., 152
Diaphragm pump, 152

Pump, diaphragm, 152
Bellows pump, 152

Pump, bellows, 152

Liquid diaphragm pump, 151
Pump, liquid diaphragm, 151
Flapper valve, 152

Valve, flapper, 152

Poppet valve, 152

Valve, poppet, 152

Ball-check valve, 152

Valve, ball-check, 152
Eccentric drive shaft, 153
Drive, eccentric shaft, 153
Connecting rod, 153

Rod, connecting, 153

Inlet check valve, 153

Valve, inlet check, 153



Outlet check valve, 153

Valve, outlet check, 153

Phase transfer problems, 153
Electric-powered diaphragm pump, 153
Pump, diaphragm, electric-powered, 153
Diaphragm pump, el ectric-powered, 153
Pneumatic-powered diaphragm pump, 153
Pump, diaphragm, pneumatic-powered, 153
Diaphragm pump, pneumatic -powered, 153
Air Dimensions, Inc., 153

KNF Neuberger Inc., 153

Buhler Analysis Systems Inc., 153

M & C Products-USA, 153

Sensidyne, 153

Gillian Instrument Corp., 153

Infusion pump, 153

Pump, infusion, 153

Hypodermic pump, 153

Pump, hypodermic, 153

Syringe pump, 153

Pump, syringe, 153

Gas-tight hypodermic syringes, 153
Syringes, gas-tight hypodermic, 153
Syringes, hypodermic, gas-tight, 153
Cole-Parmer Instrument Company, 153
Peristaltic pump, 154

Pump, peristaltic, 154

Slurries, 154

Pump rotor, 154

Rotor, pump, 154

Pump housing, 154

Housing, pump, 154

Cole-Parmer Instrument Company, 154
Ejector pump, 154

Pump, gector, 154

Jet pump, 154

Pump, jet, 154

Aspirator pump, 154

Pump, aspirator, 154

Motive fluid, 154

Fluid, motive, 154

Eductor, 154

Water-soluble gases, 154

Gases, water-soluble, 154

Cole-Parmer Instrument Company, 154
Air-Vac Engineering Co., Inc., 155



Jerguson/Jacoby-Tarbox, 155

Penberthy, 155

Sampling Systems, 155

Teflon hose, 155

Hose, Teflon, 155

Flexible metal hose, 155

Hose, flexible metal, 155

Hose end connections, 156

Connections, hose end, 156

Liquid pump selection flowchart, 157
Flowchart, liquid pump selection, 157
Cole-Parmer Instrument Company, 157
Selection guide, air and gas diaphragm pump, 158
Diaphragm pump, selection guide, 158
Pump, diaphragm, selection guide, 158
KNF Neuberger Inc., 158

Liquid pump, selection guide, 159

Pump, liquid, selection guide, 159

KNF Neuberger Inc., 159

Specialty gas pump selection guide, 159
Selection guide, specialty gas pump, 159
Pump type, descriptions and illustrations, 160
Cole-Parmer Instrument Company, 160
Centrifugal liquid pump terminology, 161
Pump terminology, centrifugal liquid, 161
Liquid pump (centrifugal) terminology, 161
Cole-Parmer Instrument Company, 161
Centrifuga pump, 162

Pump, centrifugal, 162

Rotary pump, 162

Pump, rotary, 162

Internal gear pump, 163

Pump, internal gear, 163

External gear pump, 164

Pump, external gear, 164

Lobe pump, 165

Pump, lobe, 165

Positive displacement pump, 166

Pump, positive displacement, 166
Hydraulic Institute, 166

Institute, Hydraulic, 166

Flexible member pump, 167

Pump, flexible member, 167

Internal gear pump, 167

Pump, internal gear, 167

External gear pump, 167



Pump, external gear, 167

Vane pump, 167

Pump, vane, 167

Lobe pump, 167

Pump, lobe, 167

Screw pump, 167

Pump, screw, 167

Circumferential piston pump, 167
Pump, circumferential piston, 167
Vane pump, 168

Pump, vane, 168

Sliding vane pump, 168

Pump, dliding vane, 168

Internal gear pump, 169

Pump, internal gear, 169

External gear pump, 169

Pump, external gear, 169

Positive displacement pump characteristics, 169
Pump characteristics, positive displacement, 169
Positive displacement pump characteristics, 170
Pump characteristics, positive displacement, 170
Lobe pump, 170

Pump, lobe, 170

Sliding vane pump, 170

Pump, sliding vane, 170

Internal gear pump, 170

Pump, internal gear, 170

External gear pump, 170

Pump, external gear, 170

Guide to metering pumps, 171
Metering pumps, guide, 171

Bellows pump, 171

Pump, bellows, 171

Diaphragm pump, 171

Pump, diaphragm, 171

Peristaltic pump, 171

Pump, peristaltic, 171

Syringe pump, 171

Pump, syringe, 171

Piston pump, 171

Pump, piston, 171

Cole-Parmer Instrument Company, 171
KNF Neuberger Inc., 171

KNF Neuberger Inc., 172

Diaphragm pump, 172

Pump, diaphragm, 172



Peristaltic pump, 172

Pump, peristaltic, 172

Linear pump, 151

Pump, linear, 151

Diaphragm, operating, 173

Pump, diaphragm (exploded view), 174
Diaphragm pump, (exploded view), 174
Diaphragm pump, 176

Pump, diaphragm, 176

Diaphragm pump (explosion-proof, steam-traced head), 177
Pump, diaphragm (explosion-proof, steam-traced head), 177
Bellows pump, 178

Pump, bellows, 178

Diaphragm pump, 178

Pump, diaphragm, 178

Piston pump, 178

Pump, piston, 178

Cole-Parmer Instrument Company, 178
Remote-mount head bellows pump, 179
Pump,remote-mount head bellows, 179
Buhler Analysis Systems Inc., 179

Pump, heated-head micro-diaphragm type, 180
Diaphragm pump, heated-head, micro, 180
Pump, quad-head diaphragm-type, 181
Diaphragm pump, quad head, 181
Diaphragm pump, air-driven motor, 182
Pump, diaphragm-type, air-driven motor, 182
Air Dimensions, Inc., 182

Peristaltic pump, 183

Pump, peristaltic, 183

Cole-Parmer Instrument Company, 183

Jet pump, cutaway illustration, 184

Pump, jet (cutaway illustration), 184
Eductor pump, cutaway illustration, 184
Pump, eductor (cutaway illustration), 184
Jet pump, operational illustration, 184
Pump, jet (operational illustration), 184
Eductor pump, operational illustration, 184
Pump, eductor (operational illustration), 184
Jet pump, application guide, 184

Pump, jet (application guide), 184

Eductor pump, application guide, 184
Pump, eductor (application guide), 184
Penberthy, 184

Penberthy, 185

Down-the-hole pump, 186



Pump, down-the-hole, 186

Pump, air-driven liquid transfer, 186

Air-driven liquid transfer pump, 186

Liquid transfer air-driven pump, 186

Compact check valve, 187

Valve, compact check, 187

Check valve, compact, 187

Check/relief valve, adjustable cracking pressure, 188
Valve, check/relief, adjustable cracking pressure, 188
Check/relief valve, adjustable cracking pressure, 189
Valve, check/relief, adjustable cracking pressure, 189
Check/relief valve, adjustable cracking pressure, directed relief stream, 190
Valve, check/relief, adjustable cracking pressure, directed relief stream, 190
Check/relief valve (proportional), adjustable cracking pressure, directed relief stream,
190

Valve, proportional check/relief, adjustable cracking pressure, directed relief stream, 190
Excessflow valve, 191

Valve, excess flow, 191

Gas-liquid separation, 193

Separation, gas-liquid, 193

Liquid-liquid separation, 193

Separation, liquid-liquid, 193

Stainless steel shavings, 193

Shavings, stainless steel, 193

Teflon shavings, 193

Shavings, Teflon, 193

Stainless steel wool, 193

Wool, stainless steel, 193

Fiberglass wool, 193

Wool, fiberglass, 193

Py-Gas sample conditioner, 193

Sample conditioner, Py-Gas, 193

Liquid droplet carryover, 193

Carryover, liquid droplet, 193

NEC/NFPA, 193

NFPA/NEC, 193

Canada-CSA, 193

CSA-Canada, 193

USA-NEC/NFPA, 193

NFPA/NEC-USA, 193

UK-CENELEC, 193

CENELEC-UK, 193

Cyclonefilter, 193

Filter, cyclone, 193

Ouitflow, 194

Overflow, 194



Underflow, 194

Underflow/overflow ratio, 194
Return-flow cyclones, 194

Cyclones, return-flow, 194

Hayward, Wright-Austin Division, 194
Straight wall vessel body cyclone, 194
Cyclone, straight wall vessel body,194
Lower vessel collection cone, 194
Cyclone, lower vessel collection cone, 194
Coalescing, 194

Bypass flow, 194

Flow, bypass, 194

Sample velocity, 195

Phase density difference, 195
Hydrophilic media, 195

Hydrophobic media, 195

Sintering, 195

Spatial efficiency, 195

Miscible sample components, 195
Coalescing filter application, 195

Filter application, coalescing, 195
Filter application, particulate, 195
Particulate filter application, 195
Automatic float-operated valve, 195
Valve, automatic float-operated, 195
Timed-opening bypass flow vent valve, 195
Valve, timed-opening bypass flow vent, 195
Valve-reservoir-valve configuration, automatic sequenced, 195
Bubble removal chamber, 195
Chamber, bubble removal, 195
Ceramic saddles packing, 195

Packing, ceramic saddles, 195
Stainless steel shavings packing, 195
Packing, stainless steel shavings, 195
Sampleinlet, 195

Inlet, sample, 195

Gas outlet, 195

Outlet, gas, 195

Top gas outlet, 195

Gas outlet, top, 195

Outlet, top gas, 195

Sample outlet, 195

Outlet, sample, 195

Balancing the flows, 195

Flow balancing, 195

Inlet flow, 195



Flow, inlet, 195

Bypass flow, 195

Flow, bypass, 195

Outlet flow, 196

Flow outlet, 196

Bubble separator, 196
Separator, bubble, 196
Surface tension, 196

Tension, surface, 196

Filter media, 196

Medig, filter, 196

Stripper column, 196

Column, stripper, 196

Packed stripper column, 196
Column, stripper, packed 196
Heated stripper column, 196
Column, stripper, heated, 196
Temperature-controlled oven, 196
Oven, temperature-controlled, 196
Stripping gas, 196

Gas, stripping, 196

Dissolved gas, 196

Gas, dissolved, 196

Knockout pot, 196

Pot, knockout, 196

Sample separation device, 196
Separation device, sample, 196
Nafion membrane, 196
Membrane, Nafion, 196
Vapor phase water, 196

Water, vapor phase, 196
Water of hydration, 196
Absorption basis, 196

Wet process gas sample, 196
Sample gas, wet process, 196
Gas, wet process sample, 196
Dry purge gas, 196

Gas, dry purge, 196

Purge gas, dry, 196

Humidity equilibrium, 196
Equilibrium, humidity, 196
Dry purge gas flow rate, 196
Gasflow rate, dry purge, 196
Flow rate, dry gas purge, 196
Wet process gas sample flow rate, 196
Sample gas flow rate, wet process, 196



Flow rate, wet process sample gas, 196

Perma Pure Inc., 197

Polar organic substances, 197

Substances, polar organic, 197

Amines, 197

Ammonia, 197

Process sample moisture content, 197

Moisture content, process sample, 197

Sample, process, moisture content, 197

Dry air, 197

Air, dry, 197

Werther International, 197

PneumaTech Inc., 197

Perma Pure Inc., 197

Pneumatic sequence programmer, 197

Programmer, pneumatic sequence, 197

Process reflux sample gas conditioner, 198

Sample gas conditioner, process reflux, 198

Reflux process sample gas conditioner, 198

Analytical Specidlties, 198

Analytical Specialties, 199

Process reflux sample gas conditioner (schematic), 199

Sample gas conditioner, process reflux (schematic), 199

Reflux process sample gas conditioner (schematic), 199

Process reflux sample gas conditioner (theory of operation), 200-201
Sample gas conditioner, process reflux (theory of operation), 200-201
Reflux process sample gas conditioner (theory of operation), 200-201
Process reflux sample gas conditioner (application note), 202
Sample gas conditioner, process reflux (application note), 202
Reflux process sample gas conditioner (application note), 202
Coalescing filter (operational description), 203

Filter, coalescing (operational description), 203

Filter, particul ate, horizontal-mount, 204

Particulate filter, horizontal-mount, 204

Filter, coalescing, horizontal-mount, 204-205

Coalescing filter, horizontal-mount, 204-205

Particul ate 5-port filter, 206

Filter, particul ate, 5-port, 206

Coalescing 5-port filter, 206

Filter, coalescing, 5-port, 206

Coalescing filter, typical European configuration, 207

Filter, coalescing, typical European configuration, 207

Filtration application note: Coalescing filtration, 208
Application note, filtration: Coalescing, 208

Filtration application note: Sampling liquid effluent streams, 208
Application note, filtration: Sampling liquid effluent streams, 208



Filtration application note: Removing gas bubbles from liquids, 208
Application note, filtration: Removing gas bubbles from liquids, 208
Filtration application note: Slipstream sampling plus coalescing filtration, 209
Application note, filtration: Slipstream sampling plus coalescing, 209
Filtration application note: Coal escing membrane filtration, 210
Application note, filtration: Coalescing membrane, 210
Balston/Parker Filtration Systems, 208

Balston/Parker Filtration Systems, 209

Balston/Parker Filtration Systems, 210

Filtration, mode of operation: Coalescing, 211

Coalescing filtration, mode of operation, 211

Filtration, mode of operation: Particulate filtration, 211

Particulate filtration, mode of operation, 211

Swagelok Company, 211

Filtration application note: Draining collected liquid, 211
Application note, filtration: Draining collected liquid, 211

Filtration application note: Coalescing filtration, 212

Application note, filtration: Coalescing, 212

Balston/Parker Filtration Systems, 211

Balston/Parker Filtration Systems, 212

Filtration application note: Removing gas bubbles from liquids, 213
Application note, filtration: Removing gas bubbles from liquids, 213
Balston/Parker Filtration Systems, 212

Balston/Parker Filtration Systems, 213

Knock-out pot, 213

Pot, knockout, 213

Inertial separation of entrained liquids, 213

Separation of entrained liquids, inertial, 213

Entrained liquids, inertial separation, 213

Liquids, entrained, inertial separation, 213

John Wiley and Sons Inc., 213

Nafion dryer schematic, 214

Dryer schematic, Nafion, 214

Molecular sieve drying, 215

Drying, molecular sieve, 215

Drying, microporous hydrophobic filter, 215

Microporous tubing dryers, 215

Dryers, microporous tubing, 215

Perma Pure Inc., 215

lonic poresin Nafion, 216

Nafion, ionic pores within, 216

Sulfonic acid groupsin Nafion, 216

Nafion, sulfonic acid groups, 216

Perma Pure Inc., 216

Nafion permeability: gasestotally retained, 217

Gasestotally retained by Nafion, 217



Nafion permeability: gases removed, 217
Gases removed by Nafion, 217
Perma Pure Inc. 217

Nafion dryer failures, 218

Failures, Nafion dryer, 218

Dryer failures, Nafion, 218

Perma Pure Inc., 218

Isolation valve, 219

Valve, isolation, 219

Ball valve, 219

Valve, ball, 219

Plug valve, 219

Valve, plug, 219

Toggle valve, 219

Valve, toggle, 219

Needlevalve, 219

Valve, needle, 219

Valve, rising stem type, 219
Rising stem type valve, 219
Shut-off seal, 219

Seal, shut-off, 219

Galling, 219

Nonrotating ball, 219

Ball, nonrotating, 219

Nonrotating rising stem, 219
Rising stem, nonrotating, 219
Replaceable polymer stem tip, 219
Stem tip, replaceable polymer, 219
Tip, stem, replaceable polymer, 219
Straight pattern valve, 219

Valve, straight pattern, 219

Globe pattern valve, 220

Valve, globe pattern, 220
Calibrated indicator (Vernier) handle, 220
Handle, calibrated indicator (Vernier), 220
Repeatable flow adjustments, 220
Flow adjustments, repeatable, 220
Cross pattern metering valve, 220
Valve, cross pattern metering, 220
Metering valve, cross pattern, 220
Flow regulation valve, 220

Valve, flow regulation, 220

Flow isolation valve, 20

Valve, flow isolation, 220

Shut-off service valve, 220

Valve, shut-off service, 220



Direction selection valve, 220

Valve, direction selection, 220

Switching valves, 220

Valves, switching, 220

Crossover valves, 220

Valves, crossover, 220

Center-equals-off position, 220

Position, center-equals-off, 220

Flow port positioning, 220

Positioning, flow port, 220

Positive flow port positioning, 220
Positioning, positive flow port, 220
Port-to-port leakage, 220

Leakage, port-to-port, 220

Internal packing shrinkage, 220

Shrinkage, internal packing, 220
Live-loaded-seat packing configuration, 220
Packing configuration, live-loaded-seat, 220
Trunnion-style ball valve, 220

Valve, trunnion-style ball, 220
Spring-loaded seats, 220

Seats, spring-loaded, 220

Protection valves, 220

Valves, protection, 220

Bleed valves, 220

Valves, bleed, 220

Vent tube, 220

Tube, vent, 220

Vent line, 220

Line, vent, 220

Check valves, 220

Valves, check, 220

Mechanical lift-check type valve, 220
Valve, mechanical lift-check type, 20
Internal-poppet spring-loaded adjustable-cracking-pressure type check valve, 220
Valve, internal-poppet spring-loaded adjustabl e-cracking-pressure type check, 220
Check valve, internal-poppet spring-loaded adjustable-cracking-pressure type, 220
Bubble-tight seal condition, 221

Seal condition, bubble-tight, 221

Cracking pressure, 221

Pressure, cracking, 221

Excessflow valves, 221

Valves, excess flow, 221

Installation orientation problems, 221
Problems, installation orientation, 221
Orientation problems, installation, 221



Purge valves, 221

Valves, purge, 221

Relief valves, 221

Valves, relief, 221

Protection valves, 221

Valves, protection, 221

Packless valves, 221

Valves, packless, 221

Metal bellows valves, 221

Valves, metal bellows, 221

Bellows valves, metal, 221

Metal diaphragm valves, 221
Valves, metal diaphragm, 221
Diaphragm valves, metal, 221

Static seal, 221

Sedl, static, 221

Chemiquip Products Co. Inc., 221
Chemtec Equipment Co. Inc., 221
Circle Seals Controls Inc., 221
GOlnc., 221

Hoke International, 221

Integrated Flow SystemsInc., 221
Swagelok Company, 221

Metal bellows valves, 222

Valves, metal bellows, 222

Bellows valves, metal, 222

Metal diaphragm valves, 222
Valves, metal diaphragm, 222
Diaphragm valves, metal, 222
Laser-drilled synthetic sapphire flow element, 222
Flow element, laser-drilled synthetic sapphire, 222
Synthetic sapphire flow element, laser-drilled, 222
Laser-drilled ruby flow element, 222
Flow element, laser-drilled ruby, 222
Ruby flow element, laser-drilled, 222
Precision flow restrictors, 222

Flow restrictors, precision, 222
Restrictors, precision flow, 222

Bird Precision, 222

O’ Keefe Controls Co., 222

Low-rate flow controllers, 222

Flow controllers, low-rate, 222
High-rate flow controllers, 222

Flow controllers, high-rate, 222
Brooks Instrument, 222

Wallace & Tiernan Inc., 222



Low-volume flow rates, 222

Flow rates, low-volume, 222

Liquid level indication, 222

Level indication, liquid, 222
Indication, liquid level, 222

Liquid specific gravity determination, 222
Specific gravity determination, liquid, 222
Proportional mixing, 222

Mixing, proportional, 222
Rotameters, 222

Internal float, 222

Float, internal, 222

Rotameters, gas service, 222

Gas service rotameters, 222

Liquid service rotameters, 222
Rotameters, liquid service, 222
Anti-backflow device, 222

Device, anti-backflow, 222

Splash shield, 223

Shield, splash, 223

Armored flow meter, 223

Flow meter, armored, 223

Armored rotameter, 223

Rotameter, armored, 223
Encapsulated magnet, 223

Magnet, encapsulated, 223

Typica flow ranges for water, 223
Flow ranges, typical for water, 223
Water flow, typical ranges, 223
Typical flow rangesfor gas, 223
Flow ranges, typical for gas, 223
Gasflow, typical ranges, 223
Brooks Instrument, 223

Wallace & Tiernan Inc., 223

Dwyer Instruments Inc., 223
Messer-Gas Technology & Services Group, 223
Flow switches, 223

Switches, flow, 223

Reed switch, 223

Switch, reed, 223

User-adjustable set points, 223

Set points, user-adjustable, 223
Factgory-programmed set points, 223
Set points, factory-programmed, 223
Chemiquip Products Co. Inc., 223
Chemtec Equipment Co. Inc., 223



Coned disc spring, 224

Spring, coned disc, 224

Chevron stem packing, 224

Packing, stem (chevron), 224

Ball valves: two-way, 225

Valves, two-way ball, 225

Rising stem plug valves, 225

Valve, rising stem plug, 225

Plug valve, rising stem, 225

Toggle-operated shut-off valve, 226

Valve, toggle-operated shut-off, 226

Shut-off valve, toggle-operated, 226

Rotating stem plug valves, 226

Plug valves, rotating stem, 226

Valves, rotating stem plug, 226

Hoke Valve Products, 225

Swagelok Company, 226

Rotary plug valve, 227

Valve, rotary plug, 227

Plug valve, rotary, 227

Hoke Valve Products, 227

Genera-purpose needle valve, 228

Valve, general purpose needle, 228

Needle valve, genera purpose, 228

Severe-service screwed-bonnet needle valve, 228
Screwed-bonnet needle valve, severe service, 228
Needle valve, screwed-bonnet severe service, 228
Vernier-handle angle-pattern fine metering valve, 229
Metering valve, fine, Vernier-handle angle-pattern, 229
Angle-pattern Vernier-handle fine metering valve, 229
Needle valve flow curves, 230

Flow curves, needle valve, 230

Needle valve stem comparison, 231

Stem comparison, needle valve, 231

Regulating valve flow curves, 232

Flow curves, regulating valve, 232

Metering valves with micrometer handles, 233
Micrometer handles, metering valves, 233

Straight (globe) pattern needle valve, 233

Needle valve, straight (globe) pattern, 233

Valve, straight (globe) pattern needle, 233

Double (maximum flow) pattern needle valve, 234
Valve, double (maximum flow) pattern needle, 234
Needle valve, double (maximum flow) pattern, 234
Cross (tee) pattern needle valve, 234

Valve, cross (tee) pattern needle, 234



Needle valve, cross (tee) pattern, 234

Ball valves, three-way direction selection, 235
Three-way direction selection ball valves, 235
Direction selection three-way ball valves, 235
Switching valves, 235

Valves, switching, 235

Ball valves, three-port with directional handle, 236
Three-port with directional handle ball valves, 236
Directiona handle three-port ball valves, 236
Five-way valve, 237

Valve, five-way, 237

Crossover pattern valves, 237

Valves, crossover pattern, 237

Ball valves: two-way, 238

Two-way ball valves, 238

Ball valves: three-way, 238

Three-way ball valves, 238

Trunnion ball valve, 238

Valve, trunnion ball, 238

Ball valve, trunnion, 238

Bleed (relief) valve, 238

Valve, bleed (relief), 238

Relief (bleed) valve, 238

Bleed valves, 239

Valves, bleed, 239

Flow check/relief valve, 239

Valve, flow check/relief, 239

Relief/flow check valve, 239

Excessflow valve, 240

Valve, excess flow, 240

Metal-seated excess flow valve, 241

Valve, metal-seated excess flow, 241

Excess flow valve, metal-seated, 241

Excess flow valve operation description, 242
Valve, excess flow, operation description, 242
Excess flow valve operation description, 243
Valve, excess flow, operation description, 243
Bleed vave cutaway, 243

Valve, bleed, cutaway, 243

Angle pattern proportional pressure relief valve, 244
Valve, angle pattern proportional pressure relief, 244
Right-angle pattern relief valve, 244

Valve, right-angle pattern relief, 244

Relief valve, right angle pattern, 244

Metal bellows non-rotating stem tip severe service valve, 245
Valve, metal bellows non-rotating stem tip severe service, 245



Severe service vave, metal bellows non-rotating stem tip, 245
Pressure relief (proportional) angle pattern valve, 244
Diaphragm valve, 246

Valve, diaphragm, 246

Diaphragm valve, 247

Valve, diaphragm, 247

Sample selection valve, thirty-two port, 248
Thirty-two port sample selection valve, 248
Valve, thirty-two port sample selection, 248
Sampling Systems, a Division of PMMI Inc., 248
Thirty-two port sample selection valve-operating diagram, 249
Valve, thirty-two port sample selection-operating diagram, 249
Sampling Systems, a Division of PMMI Inc., 249
Backplate for wall or rack mounting, 250

Wall or rack (backplate) mounting, 250

Rack or wall (backplate) mounting, 250
Rosemount Analytical Inc., 250

Bypass flowmeter, 250

Flowmeter, bypass, 250

Needle valve, 250

Valve, needle, 250

Shutoff position, 250

Inert gas analysis, 250

Gas analysis, inert 250

Analysis, inert gas, 250

Head space analysis, 250

Analysis, head space, 250

Analyzer flow control module, 250

Module, analyzer flow control, 250

Flow control module, analyzer, 250

Analyzer, flow control module, 250

Analyzer flow control module-flow diagram, 251
Module, analyzer flow control-flow diagram, 251
Flow control module, analyzer-flow diagram, 251
Analyzer, flow control module-flow diagram, 251
Rosemount Analytical Inc., 251

Flow switches- fixed point, 252

Switches, flow-fixed point, 252

Flow switches- differential, 252

Switches, flow-differential, 252

CTE ChemTec, 252

Flow switches-high pressure, 253

Switches, flow-high pressure, 253

CTE ChemTec, 253

Flow switches-low-cost, 253

Switches, flow-low-cost, 253



Flow switches-attitude-insensitive, 253
Switches, flow- attitude-insensitive, 253
Flowmeters: rotameters and electric mass flowmeters, 254
Rotameters and electric mass flowmeters, 254
Electric mass flowmeters and rotameters, 254
Messer-Gas Technology & Service Group, 254
Typica rotameter flow ranges, 255

Rotameter flow ranges, typical, 255

Flow ranges, rotameter-typical, 255

Flow rate correction factors-other than air, 256
Correction factors, flow rate other than air, 256
Messer-Gas Technology & Service Group, 256
Rotameter-operating feature description, 257
Rotameter-typical specifications, 258
Messer-Gas Technology & Service Group, 259
Rotameter-typical specifications, 259
Messer-Gas Technology & Service Group, 257
Messer-Gas Technology & Service Group, 258
Pressure regulation, 260

Regulation, pressure, 260

Lute, 260

Bubbler, 260

Liquid column height, 260

Height, liquid column, 260

Column height, liquid, 260

Pressure regulation of gaseous streams, 260
Pressure regulation of liquid streams, 260
Gaseous streams, pressure regulation, 260
Liquid streams, pressure regulation, 260
Delivery accuracy, 260

Accuracy, delivery, 260

Tight shut-off, 260

Shut-off, tight, 260

Speed of response, 260

Accurate pressure control, 260

Pressure control, accurate, 260
Diaphragm-type pressure reduction regul ator, 260
Pressure reduction regulator, diaphragm-type, 260
Regulator, pressure reduction, diaphragm-type, 260
PSIG, 260

Gauge pressure, 260

Pressure, gauge, 260

PSID, 260

Differential pressure, 260

Pressure, differential, 260

PSIA, 260



Absolute pressure, 260

Pressure, absolute, 260

Bubble-tight shut-off, 260

Shut-off, bubble-tight, 260

Poppet-and-seat control valve system, 260

Valve, control, poppet-and-seat, 260

Control valve system, poppet-and-seat, 260

Residual flow, 260

Flow, residual, 260

Leakage flow, 261

Flow, leakage, 261

Static atitude, 261

Altitude, static, 261

Barometric pressure, 261

Pressure, barometric, 261

Quantitative measurement, 261

Measurement, quantitative, 261

Liquid measurement, 261

Measurement, liquid, 261

Instrument air pressure, 261

Pressure, instrument air, 261

Air, instrument, pressure, 261

Sample stream switching valves, 261

Stream switching valves, sample, 261

Valves, stream switching, 261

Sample stream atmospheric vent valves, 261

Stream valves, atmospheric vent, 261

Valves, stream, atmospheric vent, 261

Sampl e stream pressure control valves, 261

Stream valves, pressure control, 261

Valves, stream, pressure control, 261

Free-filter area, 261

Filter area, free, 261

Direct-operated instrument air pressure regulators, 261
Instrument air pressure regulators, direct-operated, 261
Regulators, instrument air pressure, direct-operated, 261
Pilot-operated instrument air pressure regulators, 261
Instrument air pressure regul ators, pilot-operated, 261
Regulators, instrument air pressure, pilot-operated, 261
Pressure relief regulator, 261

Regulator, pressurerelief, 261

Backpressure regulator, 261

Regulator, backpressure, 261

Pressure relief protection, 261

Protection, pressure relief, 261

Regulated stream pressure, 261



Stream pressure, regulated, 261

Pressure, stream, regulated, 261

Remote pressure adjustment (loading), 261
Loading, remote pressure adjustment, 261
Pressure adjustment, remote (loading), 261
Loading pressure, 261

Pressure, loading, 261

Downstream control pressure, 261

Pressure, downstream control, 261

Control, downstream pressure, 261

Fisher Controls, adivision of Fisher-Rosemount, 261
Steam pressure regulators, 261

Regulators, steam pressure, 261

Pressure regulators, steam, 261

State-of -steam properties, 262

Properties, state-of-steam, 262

Steam properties, 262

Enthalpy, 262

Specific volume, 262

ASME Steam tables, 262

Steam tables, ASME, 262

Mollier chart, 262

Latent heat, 262

Heat, latent, 262

Dry and saturated steam, 262

Steam, dry and saturated, 262

Wet steam, 262

Steam, wet, 262

Noncondensables, 262

Wet and dirty steam, 262

Steam, wet and dirty, 262

Condensate removal devices (steam traps), 262
Steam traps (condensate removal devices), 262
Direct-operated steam pressure regulators, 262
Steam pressure regulators, direct-operated, 262
Regulators, steam pressure, direct-operated, 262
Steam tracing, 262

Tracing, steam, 262

Steam delivery service, 262

Delivery service, steam, 262

Fisher Controls, adivision of Fisher-Rosemount, 262
Liquid pressure regulators, 262

Regulators, liquid pressure, 262

Gallons of water per minute, 262

GPM (gallons per minute), 262

Gallons per minute (GPM), 262



Viscosity, 262

Resistance to flow, 262

Flow resistance, 262

Flashing, 262

Cavitation, 262

V aporization phenomena, 262

Gaseous bubbles, 262

Sample shutoff valves, 263

Valves, sample shutoff, 263

Shutoff valves, sample, 262

Fluid hammer, 263

Wetted parts, 263

Parts, wetted, 263

Material compatibility charts, 263
Compatibility charts, material, 263
Physical failure, 263

Fisher Controls, adivision of Fisher-Rosemount, 263
Capillary tubing, 263

Tubing, capillary, 263

VREL (variable pressure reducing element), 263
SENTRY Equipment Corp., 263
Negative pressure regulation, 263
Pressure regulation, negative, 263
Vacuum service, 263

Absolute pressure (psia or bara), 263
PSIA (absolute pressure, 263

BARA (absolute pressure), 263

Pressure, absolute (psia or bara), 263
Gauge pressure (psig or barg), 263

PSIG (gauge pressure, 263

BARG (gauge pressure), 263

Pressure, gauge (psig or barg), 263
Differential pressure (psid or bard), 263
PSID (differential pressure, 263

BARD (differential pressure), 263
Pressure, differential (psid or bard), 263
V acuum pressure regulation service, 264
Pressure regulation service, vacuum, 264
Vacuum regulator, 264

Regulator, vacuum, 264

Vacuum breaker, 264

Breaker, vacuum, 264

Vacuum set point, 264

Set point, vacuum, 264

Fisher Controls, adivision of Fisher-Rosemount, 264
Vacuum source, 264



Source, vacuum, 264

Process vapor recovery system, 264

Vapor recovery system, process, 264
Recovery system, process vapor, 264

Inches of water column (inwc), 264

INWC, inches of water column, 264
Pressure reducing regulators, 264
Regulators, pressure reducing, 264
Backpressure regulators, 264

Regulators, backpressure, 264

Go Inc., 264

TESCOM, 264

Veriflow Division, Parker Hannifin Corp., 264
Relief valve function, 264

Valve, relief function, 264

SENTRY Equipment Corp., 264

Heated pressure regulator, 264

Regulator, heated pressure, 264

Pressure regulator, heated, 264
Joule-Thomson effect, 264

Internal steam coil, 265

Steam coil, internal, 265
Electrical-resistance heating element, 265
Heating element, electrical resistance, 265
Cartridge heater, 265

Heater, cartridge, 265

GO Inc.,265

Bourdon tube construction, 265
Filled-diaphragm gauge isolation device, 265
Gauge isolation device, filled-diaphragm, 265
Inert-liquid-filled Bourdon gauge tube, 265
Bourdon gauge tube, inert-liquid-filled, 265
Gauge tube, Bourdon, inert-liquid-filled, 265
Ashcroft, Dresser Instrument Div.-a Halliburton Co., 265
WIKA Instrument Corporation, 265

Gas delivery, 265

High-pressure gas cylinders, 265

Gas cylinders, high-pressure, 265

Cylinders, gas, high-pressure, 265

Gas cylinder pressure regulator, 265
Regulator, gas cylinder pressure, 265
Pressure regulator, gas cylinder, 265

CGA (Compressed Gas Association), 265
Compressed Gas Association (CGA), 265
Oxidizing agent, 266

Compressed gas cylinder regulators, 266



Regulators, compressed gas cylinder, 266
Gas cylinder, compressed, regulators, 266
Diaphragm outgas, 266

Outgas, diaphragm, 266

BOC Gases-Specialty Gases, 266

GO Inc., 266

Scott Specialty Gases, 266

Messer-Gas Technology & Services, 266
Fisher-Rosemount: Fisher Controls International, 267
Overpressure protection, 267

Pressure ranges, 267

Ranges, pressure, 267

Orifice diameters, 267

High temperature fluoroel astomers, 267
Fluoroel astomers, high temperature, 267
Regulator body size, 267

Body size, regulator, 267

Speed of regulator response, 267
Regulator response, speed of, 267

Inlet pressure, 267

Pressure, inlet, 267

Regulator body inlet connection, 267
Inlet connection, regulator body, 267
Adjusting setpoint, 267

Setpoint, adjusting, 267

Direct-operated regulators, 267
Regulators, direct-operated, 267
Pilot-operated regulators, 267
Regulators, pilot-operated, 267

Droop, regulator pressure, 267

Regulator pressure droop, 267

Pressure droop, regulator, 267

Offset (proportional band), 267
Proportional band (offset), 267
Soft-seated regulators, 267

Regulators, soft-seated, 267

Turndown ratio, regulators, 267
Regulators, turndown ratio, 267
Fisher-Rosemount: Fisher Controls International, 268
Migration, 268

Control lines, regulator, 268

Regulator control lines, 268

Regulator control tap, 268

Control tap, regulator, 268

Pressure differential, regulator, 268
Regulator pressure differential, 268



Regulator reseat point, 268

Reseat point, regulator, 268

Start-to-bubble point, 268

Regulator area of turbulence, 268

Area of turbulence, regulator, 268

Regulator noise, 268

Noise, regulator, 268

Fixed factor measurement (PFM), 268

PFM (fixed factor measurement), 268
Coefficient of flow (Cg), 268

Cy (coefficient of flow), 268

Needle valves, 268

Valves, needle, 268

Full-open valves, 268

Valves, full-open, 268

Selecting pressure reducing regulators, 269
Regulators, pressure reducing, selection , 269
Pressure reducing regulators, selection, 269
Sizing pressure reducing regulators, 269
Regulators, pressure reducing, sizing , 269
Pressure reducing regulators, sizing, 269
Fisher-Rosemount: Fisher Controls International, 269
Regulator body size, 269

Body size, regulator, 269

Regulator construction, 269

Construction, regulator, 269

Regulator pressure ratings, 269

Pressure ratings, regulator, 269

Regulator wide-open flow rate, 269
Wide-open flow rate, regulators, 269

Flow rate, wide-open, regulators, 269
Regulators, outlet pressure ranges and springs, 269
Outlet pressure ranges and springs, regulators, 269
Pressure ranges and springs, outlet pressure, regulators, 269
Regulator accuracy, 269

Accuracy, regulator, 269

Regulator inlet pressure losses, 269

Inlet pressure losses, regulator, 269

Pressure losses, inlet, regulator, 269
Regulator orifice diameter, 269

Orifice diameter, regulator, 269

Regulator speed of response, 269

Speed of response, regulator, 269

Turn-down ratio, regulator, 269

Regulator, turn-down ratio, 269

Regulator sizing exercises, 269



Sizing exercises, regulator, 269

Steam space heater, regulator sizing exercise, 270
Sizing exercise, steam space heater regulator, 270
PPH, pounds per hour, 270

Pounds per hour (PPH), 270

Pressure reducing regulator, sizing exercise, 270
Sizing exercise, pressure reducing regulator, 270
Pressure reducing regulator, 271

Regulator, pressure reducing, 271

Pressure regulator, internal components (single stage regulator), 272
Regulator, pressure, internal components (single stage regulator), 272
Single stage regulator, pressure (internal components), 272
Dome-operated pressure regulator, 272
Regulator, pressure, dome operated, 272

Pressure regulator, dome operated, 272

Dome loading pressure, 272

Pressure, dome loading, 272

Hoke Valve Products, 272

Direct-operated backpressure/relief valves, 273
Valves, direct-operated backpressure/relief, 273
Backpressure/relief valves, direct-operated, 273
Relief/backpressure valves, direct-operated, 273
Hastelloy C trim, 273

Trim, Hastelloy C, 273

Trim, Monel, 273

Monel trim, 273

Nitrile, 273

Neoprene, 273

Fluoroelastomer, 273

Ethylenepropylene, 273

Perfluoroelastomer, 273

PTFE Diaphragm protector, 273

Diaphragm protector, PTFE, 273

CF8M stainless steel, 271

Stainless steel, CF8M, 273

Differential backpressure/relief valves, 273
Valves, differential backpressure/relief, 273
Backpressure/relief valves, differential, 273
Relief/backpressure valves, differential, 273
Backpressure regulator, spring-loaded, 274
Spring-loaded backpressure regulator, 274
Regulator, spring-loaded backpressure, 274
Backpressure regulator/relief valve, 274

Relief valve/backpressure regulator, 274
Regulator, relief valve/backpressure, 274

Fisher 67 series regulator for process gases, specifications, 276



Regulator, Fisher 67 series for process gases, specifications, 276
Small-volume regulators, 275

Regulators, small-volume, 275

low-volume regulators, 275

Regulators, low-volume, 275

NACE construction, 275

Fisher 67 series regulator for process gases, sectional view, 276
Regulator, Fisher 67 seriesfor process gases, sectional view, 276
Fisher-Rosemount: Fisher Controls International, 276

Fisher 67 series regulator for process gases, dimensions, 277
Regulator, Fisher 67 series for process gases, dimensions, 277
Fisher-Rosemount: Fisher Controls International, 277

Water properties, 278

Properties, water, 278

Properties of saturated steam, 278-280

Saturated steam, properties, 278-280

Steam properties, saturated, 278-280

Latent Heat of Evaporation (BTU/Lb), 278

Total heat of Steam (Hi—BTU/Lb), 278

Specific Volume of Steam (Cubic Ft/Lb), 278

Saturation Pressure (Pounds per Square Inch Absolute-psia), 278
Fisher-Rosemount: Fisher Controls International, 278

Metric properties of saturated steam, 281

Saturated steam, metric properties, 281

Steam, metric properties, saturated, 281

Enthalpy (kJ/kg), 281

Entropy [kJ(kg x K)], 281

Fisher-Rosemount: Fisher Controls International, 281
Properties of superheated steam, 282-284

Superheated steam, properties, 282-284

Steam properties, superheated, 282-284

Velocity of steam in pipes, 285

Steam, velocity in pipes, 285

Condensation rates of steam, 285

Steam, condensation rates, 285

Fisher-Rosemount: Fisher Controls International, 285

Fisher 95H series regulator for steam, specifications, 286
Regulator, Fisher 95H series for steam, specifications, 286
Fisher-Rosemount: Fisher Controls International, 286

Fisher 95H series regulator, sectional view, 288

Regulator, Fisher 95H series, sectional view, 288
Fisher-Rosemount: Fisher Controls International, 288

Fisher 95H series regulator for liquids, specifications, 291-300
Regulator, Fisher 95H seriesfor liquids, specifications, 291-300
Fisher 67 series regulator for process gases, sectional view, 295
Regulator, Fisher 67 seriesfor process gases, sectional view, 295



Fisher-Rosemount: Fisher Controls International, 295

Fisher 95H series regulator for steam, dimensions, 300

Regulator, Fisher 95H series for steam, dimensions, 300

Fisher-Rosemount: Fisher Controls International, 300

VREL (variable pressure reducing element), application data, 301-307

Pressure reducing element, VREL (variable pressure reducing element), application data,
301-307

SENTRY Equipment Corporation, 301-307

Fisher Y695V R series vacuum regulator for process gases, sectional view, 308
Regulator-vacuum, Fisher Y695V R series for process gases, sectional view, 308
Fisher-Rosemount: Fisher Controls International, 308

Fisher Y695V R series vacuum regulator for process gases, dimensions, 309
Regulator-vacuum, Fisher Y695V R series for process gases, dimensions, 309
Fisher-Rosemount: Fisher Controls International, 309

Fisher Y695V R series vacuum regulator for process gases, specifications, 308-309
Regulator-vacuum, Fisher Y695V R series for process gases, specifications, 308-309
Fisher Y695A series vapor recovery/blanket gas regulator, sectional view, 310
Regulator- vapor recovery/blanket gas, Fisher Y695A series, sectional view, 310
Fisher-Rosemount: Fisher Controls International, 310

Fisher Y695A series vapor recovery/blanket gas regulator, dimensions, 312
Regulator- vapor recovery/blanket gas, Fisher Y695A series, dimensions, 312
Fisher-Rosemount: Fisher Controls International, 312

Fisher Y695A series vapor recovery/blanket gas regulator, specifications, 310-311
Regulator- vapor recovery/blanket gas, Fisher Y695A series, specifications, 310-311
Heated pressure regulators, 312

Regulators, pressure, heated, 312

Hoke Valve Products, 312

V aporizing pressure-reducing regulator, 313

Regulator, vaporizing, pressure-reducing, 313

Elgiloy, 313

Vespdl, 313

CSA (Canadian Standards Association), 313

Canadian Standards Association (CSA), 313

TESCOM Corporation, 313

Acorn locking nut, 315

Locking nut, acorn, 315

Condulet, 315

Heated sample-conditioning system pressure regulators, 315

Regulators, pressure, heated, sample-conditioning system, 315

Regulators, heated, pressure, sample-conditioning system, 315

Pressure regulators, heated, sample-conditioning system, 315

Hoke Valve Products, 315

Heat-retention insulating jacket, 317

Insulating jacket, heat-retention, 317

TESCOM Corporation, 317

Pressure gauge, exploded view, 318



Gauge, pressure, exploded view, 318
WIKA Instrument Corporation, 318
Chemical isolation (diaphragm) seal, 319
Seal, chemical isolation (diaphragm), 319
Diaphragm seal, chemical isolation, 319
WIKA Instrument Corporation, 319
Chemical seal, 320

Seal, chemical, 320

Transmission fluid, pressure, 320

Pressure transmission fluid, 320
Separating diaphragm, 320

Diaphragm, separating, 320

WIKA Instrument Corporation, 320
Checklist for selecting a pressure measuring instrument, 321
WIKA Instrument Corporation, 321
Pressure measuring instrument, checklist for selecting, 321
Static pressure, 321

Pressure, static, 321

Bursting pressure, 321

Pressure, bursting, 321

Magneticall y-assisted alarm contacts, 321
Alarm contacts, magnetically-assisted, 321
Contacts, alarm, magnetically-assisted, 321
Inductive proximity switches, 321
Proximity switches, inductive, 321
Switches, inductive, proximity, 321

Solid front design, 322

Front design, solid, 322

Certificate of Compliance, 322
Compliance Certificate, 322

Certificate of Calibration, 322

Calibration Certificate, 322

Material Certificate, 322

WIKA Instrument Corporation, 322
Self-venting regulator, 323

Regulator, self-venting, 323

Captured venting regulator, 323

Regulator, captured venting, 323
Non-venting regulator, 323

Regulator, non-venting, 323

Regulator, spring loading, 323

Regulator, dome loading, 323

Regulator, air actuator, 323

Regulator loading, electronic controller, 323
Regulator,balanced design, 323

Regulator, unbalanced design, 323



Choosing a pressure regulator, 323

Pressure regulator, choosing, 323

Regulator, pressure, choosing, 323

Regulator flow capacity (C,), 323

Flow capacity (C,), regulator, 323

C,, flow capacity, 323

TESCOM Corporation, 323

Single stage pressure regulators,sectional view, 324
Pressure regulators, single stage, sectional view, 324
Regulators, pressure, single stage, sectiona view, 324

Two stage pressure regul ators,sectional view, 324

Pressure regulators, two stage, sectional view, 324
Regulators, pressure, two stage, sectional view, 324
Supply pressure effect (pressure regulators), 324

Pressure regulators, supply pressure effect, 324

Regulators, pressure (supply pressure effect), 324

Pressure regulator droop, 324

Droop, pressure regulator, 324

Regulator, pressure droop, 324

Scott Specialty Gases, 324

Outgas, 325

Regulator creep, 325

Creep, regulator pressure, 325

Pressure regulator creep, 325

Scott Specialty Gases, 325

Two stage cylinder pressure regul ator (sectional view), 326
Cylinder pressure regulator, two stage (sectional view), 326
Regulator, cylinder pressure, two stage (sectional view), 326
Pressure regulator, two stage, cylinder (sectional view), 326
Hoke Valve Products, 326

Compressed gas cylinder dimensions, 327

Cylinder dimensions, compressed gas, 327

Gas, compressed, cylinder dimensions, 327

Diimensions, cylinder, compressed gas, 327

Messer-Gas Technology & Service Group, 327
Compressed gas cylinder specifications, 328

Cylinder specifications, compressed gas, 328

Gas, compressed, cylinder specifications, 328
Specifications, cylinder, compressed gas, 328

Messer-Gas Technology & Service Group, 328

Glossary of terms for compressed gas cylinder regulators, 329
Definition, self contained pressure regulator, 329
Definition, single stage pressure reducing regulator, 329
Definition, two stage pressure reducing regulator, 329
Definition, hand loaded pressure regulator, 329

Definition, inlet pressure, 329



Definition, outlet pressure, 329
Definition, absolute pressure, 329
Definition, CGA/DIN fittings, 329
Definition, process wetted, 329
Definition, creep, 329

Definition, bubble tight shutoff, 329
Definition, balanced poppet, 329
Definition, set point, 329
Definition, back pressure regulator, 329
Definition, dome loaded pressure regulator, 329
Definition, inboard leakage, 329
Definition, outboard leakage, 329
Definition, supply pressure effect, 329
Definition, regulation accuracy, 329
Definition, droop, 329

Definition, setability, 329
Definition, C,, 329

Definition, critical flow, 329
Definition, flow rate, 329
Definition, SLPM, 329

Definition, SCC/Min, 329
Definition, SCFM, 329

Definition, SCFH, 329

Messer-Gas Technology & Service Group, 329
Hastelloy, 330

Inconel, 330

Pure metals, 330

Metals, pure, 330

CPVC, 330

PVC, 330

Bun aN, 330

Viton, 330

Pyrex, 330

Borosilicate glass, 330

Safety glass, 330

Pastisol, 330

Carbon steel, 330

Steel, carbon, 330

Cast iron, 330

Iron, cast, 330

Carbon moly steel, 330

Steel, carbon moly, 330

Chrome moly steel, 330

Steel, chrome moly, 330

Ferritic ductileiron, 330

Iron, ferritic ductile, 330



Austenitic stainless steels, 330
Stainless steels, austenitic, 330
Type 304, 330

Type 316, 330

Type 316L, 330

High strength stainless steels, 330
Stainless steels, high strength, 330
Martensitic stainless steels, 330
Stainless steels, martensitic, 330
Type 410, 330

Type, 416, 330

Tubing, aloy, 331

Alloy tubing, 331

Alloy 20, 331

Alloy C276, 331

Alloy 400, 331

Alloy R405, 331

Alloy, 600, 331

Tubing, aluminum, 331

T4 temper, 331

T6 temper, 331

Tubing, carbon steel, 331

Carbon steel tubing, 331

Steel, carbon, tubing, 331
Hardness (Rb), 331

Rb, 331

ASTM A269, 331

Stainless steel tubing, 331
Tubing, stainless steel, 331
Titanium tubing, 331

Tubing, welded-and-drawn, 331
Wrought stainless steel, 331
Stainless steel, wrought, 331
Nonferrous alloys, 331

Alloys, nonferrous, 331

Alloy 400, 331

K Monel, 331

Nickel-copper aloys, 331
Nickel-chromium-molybdenum alloys, 331
Alloys, nickel copper, 331
Alloys, nickel-chromium-molybdenum, 331
Alloy C276, 331

Alloys, nickel-molybdenum, 332
Nickel-molybdenum alloy, 332
Hastelloy B, 332
Nickel-molybdenum chromium alloy, 332



Alloy, nickel-molybdenum chromium, 332
Hastelloy C, 332

Cobalt-based alloys, 332

Alloys, cobalt-based, 332

Alloy 6, 332

Stellite No. 6, 332

Haynes 25, 332

Elgiloy, 332

Copper-based aloys, 332

Bronze, 332

Standard bronze, 332

Bronze, standard, 332

Manganese bronze, 332

Bronze, manganese, 332

Tin bronze, 332

Bronze, tin, 332

Aluminum bronze, 332

Bronze, aluminum, 332

Halar (ethylene-chlorotrifluoroethylene copolymer), 332
Nylon (polyamide), 332

Teflon (polytetrafluoroethylene), 332

Tefzel (ethylene-tetrafl uoroethylene fluoropolymer), 332
Ryton (polyphenol sulfide), 332

Lexan (polycarbonate), 332

Kynar (polyvinylidene fluoride), 332

Delrin [acetal (polyoxymethylene)], 332
Hytrel, 332

NORY L (polyphenylene oxide), 332

HDPE (high-density polyethylene), 332
LDPE (low-density polyethylene), 332

PV C (polyvinyl chloride), 332

CPVC (chlorinated polyvinyl chloride), 332
PMP, polymethyl pentene), 332

PP (polypropylene), 332

PE (polyethylene), 333

Tygon (unplasticized polyvinyl chloride), 333
Teflon TFE (tetrafluoro ethylene), 333
Teflon FEP (fluorinated ethylene propylene), 333
Teflon PFA (per fluoro alkoxy), 333

Teflon PTFE (poly tetra fluoro ethylene), 333
Entegris, 333

MACE Products, 333

Swagelok Company, 333

Polyethylene tubing, 333

Tubing, polyethylene, 333

Low-pressure tubing systems, 333



Tubing systems, low pressure, 333
Working tubing pressure, 333

Tubing pressure, working, 333

Tubing working pressure, 333

Working pressure, tubing, 333

Working tubing temperature, 333
Tubing temperature, working, 333
Tubing working temperature, 333
Working temperature, tubing, 333
Stainless steel tube fittings, 334

Tube fittings, stainless steel, 334
Fittings, stainless stedl tube, 334

Nylon tube fittings, 334

Tube fittings, Nylon, 334

Fittings, Nylon tube, 334
Polypropylene tubing, 334

Tubing, polypropylene, 334

Nylon tubing, 334

Tubing, Nylon, 334

Tygon tubing, 334

Tubing, Tygon, 334

Unplasticized PV C tubing, 334

Tubing, unplasticized PVC, 334
Fiber-reinforced Tygon tubing, 334
Tygon tubing, fiber-reinforced, 334
Tubing, Tygon fiber-reinforced, 334
Stainless steel tubing, 334

Tubing, stainless steel, 334
Electropolishing, 334

Dry-down time, 334

Gas-passivated tubing, 334

Tubing, gas-passivated, 334

Wet passivation methodology, 334
Passivated stainless steel tubing, 332
Tubing, passivated stainless steel, 334
O’ Brien Corp., Cardinal Products Division, 334
Handy & Harman Tube Co., Inc., 334
Sandvik, Tubular Products Division, 334
Valex, 334

RMSfinish, 334

Fused silicainner layer tubing, 335
Tubing, fused silicainner layer, 335
Inert-interior stainless steel tubing, 335
Stainless steel tubing, inert-interior, 335
Tubing, stainless steel , inert interior, 335
Tubing, inert-interior stainless steel, 335



RESTEK Corporation, 335

Messer-Gas Technology & Service Group, 335
Elastomers, 335

BunaN (butyl nitrile rubber), 335

Buna S (butyl silicon rubber), 335

Butyl (butyl rubber), 335

EP (ethylene propylene), 335

EPDM (ethylene propylene di amine), 335

Hypalon, 335

Kalrez (perfluoroelastomer), 335

KEL-F, 335

Natural rubber (polyisoprene), 335

Chloroprene (chlorobutadiene), 335

Neoprene (chlorobutadiene), 335

Nitrile (nitrile rubber), 335

PEEK, Poly ether ether ketone), 335

Rubber (natural rubber), 335

Silicone (silicone rubber), 335

Thiokol, 335

Tygon (unplasticized poly vinyl chloride), 335

Ultem (polyetherimide), 335

Viton (polyfluoromethylene), 335

Cole-Parmer Instrument Company, 335

Fisher Controls International, a division of Fisher-Rosemount, 335
Chemical resistance of resins, 336-338

Resins, chemical resistance, 336-338

Physical properties of resins, 336-338

Resins, physical properties, 336-338

ACL (acetal) polyoxymethylene, 336-338

ECTFE (ethylene-chlorotrifluoroethylene copolymer), 336-338
HALAR [ECTFE (ethylene-chlorotrifluoroethylene copol ymer)], 336-338
ETFE (ethylenetetrafluoroethylene), 336-338

TEFZEL [ETFE (ethylenetetrafluoroethylene)], 336-338
FEP (fluorinated ethylene propylene), 336-338

TEFLON FEP [(fluorinated ethylene propylene)], 336-338
FLPE (fluorinated high-density polyethylene), 336-338
FLPP (fluorinated polypropylene), 336-338

HDPE (high-density polyethylene), 336-338

LDPE (low density polyethylene), 336-338

NYL [Nylon (polyamide)], 336-338

PA (polyallomer), 336-338

PC (polycarbonate), 336-338

PETG (polyethylene terephthal ate copol yester), 336-338
PFA [TEFLON PFA (perfluoroalkoxy)], 336-338
TEFLON PFA (perfluoroalkoxy), 336-338

PMMA (polymethyl methacrylate), 336-338



PMP (polymethylpentene), 336-338

TPX (polymethylpentene), 336-338

PP (polypropylene), 336-338

PS (polystyrene), 336-338

PSF (polysulfone), 336-338

PTFE [TEFLON PTFE (polytetrafluoroethylene)], 336-338
TEFLON PTFE (pol ytetrafluoroethylene)], 336-338
PUR (polyurethane), 336-338

PV C (polyvinylchloride), 336-338

PV DF (polyvinylidene fluoride), 336-338

KYNAR (polyvinylidene fluoride), 336-338

TPE (thermoplastic elastomer), 336-338

XLPE (cross-linked high-density polyethylene), 336-338
Resin transparency, 336-338

Resin (autoclavable), 336-338

Resin (disinfectant resistance), 336-338

Resin flexibility, 336-338

Resin permeability, 336-338

Resin water absorption, 336-338

Cole-Parmer Instrument Company, 336-338
Synergistic chemical effect, 337

Chemical effect, synergistic, 337

External stresses (centrifugation), 337

Internal stresses (centrifugation), 337

Centrifugation, 337

Chemical compatibility of elastomers, 339-343
Elastomers, chemical compatibility, 339-343
Chemica compatibility of metals, 339-343-343
Metals, chemica compatibility, 339-343
Fisher-Rosemount: Fisher Controls Division, 339-343
NBR (nitrile rubber), 339-343

Nitrile rubber (NBR or Buna-N), 339-343

BunaN (nitrile rubber), 339-343

EPDM (ethylenepropylene rubber), 339-343

EPM (ethylenepropylene rubber), 339-343
Ethylenepropylene rubber EPDM or EPM), 339-343
FKM (fluoroelastomer), 339-343

Viton (fluoroel astomer), 339-343

Fluorel (fluoroelastomer), 339-343

Fluoroelastomer (FKM or Fluorel or Viton), 339-343
CR (chloroprene or neoprene or chlorobutadiene), 339-343
Chloroprene, 339-343

Neoprene, 339-343

Chlorobutadiene, 339-343

NR (natural rubber or natural polyisoprene), 339-343
Natural rubber, 339-343



Natural polyisoprene, 339-343

FXM (TFE/P rubber or AFLAS or Fluoraz), 339-343
TFE/P, 339-343

AFLAS, 339-343

Fluoraz, 339-343

ECO (Hydrin rubber or epichlorohydrin copolymer or ETER), 339-343
Hydrin rubber, 339

Epichlorohydrin copolymer, 339-343
ETER, 339-343

FKM (Kalrez or Chemraz), 339-343

Kalrez, 339-343

Chemraz, 339-343

FVMQ (fluorosilicone rubber), 339-343
Fluorosilicone rubber, 339

VMQ (silicone rubber or MQ or PMQ or PVYMQ), 339-343
Silicone rubber, 339-343

MQ, 339-343

PMQ, 339-343

PVMQ, 339-343

Tensile strength, elastomers, 340

Tear resistance, elastomers, 340

Abrasion resistance, elastomers, 340

Aging, sunlight, elastomers, 340

Aging, oxidation, elastomers, 340

Flex cracking resistance, elastomers, 340
Compression set resistance, elastomers, 340
Solvent resistance, elastomers, 340

Qil resistance, elastomers, 340

Gasoline resistance, elastomers, 340

Acid resistance, elastomers, 340

Low temperature flexibility, elastomers, 340
Permeability to gases, elastomers, 340
Water resistance, elastomers, 340

Alkali resistance, elastomers, 340
Resilience, elastomers, 340

Elongation, elastomers, 340

Tubing, FEP-lined polyethylene, 344
Tubing, gum rubber, 344

Tubing, PFA 450 high-purity, 344

Tubing, silicone, peroxide-cured, 344
Tubing, silicone, platinum-cured, 344
Tubing, silicone-reinforced peroxide, 344
Tubing, silicone-reinforced platinum, 344
Tubing, TYGON, FEP-lined, 344

Tubing, TY GON, food/beverage, 344
Tubing, TY GON, fuel/lubricant, 344



Tubing, TYGON, high-purity, 344

Tubing, TY GON, high-purity reinforced, 344
Tubing, TY GON, laboratory vacuum, 344

Tubing, TYGON, silicone, 344

Tubing, TYGON, ultra-resistant, 344

Tubing, durometer, 344

Tube insert, tube fitting, 345

Tube insert, soft plastic tubing, 345

Hoke Valve Products, 345

Swagelok Company, 345

Cylinder, aluminum, refillable, portable, calibration gas, 346-348
Calibration gas cylinder, aluminum, refillable, portable, 346-348
Messer-Gas Technology & Service Group, 346-348
Conversion factors, length, 349

Conversion factors, pressure/vacuum, 349
Conversion factors, volume, 349

Conversion factors, flowrate, 349

Conversion factors, mass, 349

Conversion factors, miscellaneous, 349

Equations, centrifugal force, 349

Equations, concentration, 349

Equations, heating and cooling, 349

Equations, humidity, 349

Equations, dewpoint, 349

Equations, density, 349

Equations, temperature, 349

Cole-Parmer Instrument Company, 349
Cole-Parmer Instrument Company, 350

Conversion tables, metric prefixes, 350

Conversion tables, Brix scale (sucrose), 350
Conversion tables, conductivity values, 350
Conversion tables, standard sieves, 350

Conversion tables, wire gauge sizes, 350
Conversion tables, viscosity values, 350

Diagrams, electrical, 350

Electrical diagrams, 350

Receptacle information, electrical, 351

Electrical receptacle information, 351

Pipe thread fittings, 351

Regulatory agencies, 351

ASCII, American Standard Code for Information Interchange, 351
ANSI, American National Standards Institute, 351
ASTM, American Society for Testing and Materials, 351
DIN, Deutsche Industrie Normen, 351

FM, Factory Mutual System, 351

SO 9000 series, 351



NEMA, National Electrical Manufacturers Association, 351
NIST, National Institute of Standards and Technology, 351
NSF, Nationa Sanitation Foundation, 351

OEM, Original Equipment Manufacturers, 351
OSHA, Occupational Safety and Health Administration, 351
UL, Underwriters Laboratories, 351

USP, U. S. Pharmacopoeia, 351

3A, 3A Standards Committee (dairy industry), 351
Cole-Parmer Instrument Company, 351
Cole-Parmer Instrument Company, 352

NEC, National Electrical Code, ratings, 352

IP, International Protection, ratings, 352

NEMA Enclosure Ratings, 352

|EC Enclosure Ratings, 352

IEC, International Electro-Technical Code, 352
Glossary, electrical, 353

Cole-Parmer Instrument Company, 353

A/D, analog-to-digital conversion, 353

AC, dternating current, 353

Baud, baud rate, 353

Byte, eight bits as one unit, 353

Contacts, current or voltage transmitting elements, 353
DC, direct current, 353

DPDT, double-pole double-throw, 353

XPRF, explosion-proof hazard-rating, 353

Gain, electrical ratio, 353

Impedance, sum of resistance and reactance, 353
Inductive load, current in acoil, 353

NC, normally closed, 353

NO, normally open, 353

On/off control, 353

ODP, open drip-proof motor, 353

Parallel transmission of data, 353

Seria transmission of data, 353

Data, serial transmission, 353

Data, paralel transmission, 353

SU, series universal motor, 353

SP, shaded pole motor, 353

Shunt, electrical, 353

Single-phase motor, 353

SPDT, single-pole double-throw switch, 353
SPST, single-pole single-throw, 353

Solid-state, electrical type, 353

Stop bit, data transfer signal, 353

TE, totally-enclosed motor, 353

TENV, totally-enclosed nonventilated motor, 353



TEFC, totally-enclosed fan-cooled motor, 353
Transducer, physical-to-electrical signal converter, 353
Transmitter, low-level to high-levelsignal processor, 353
Three-phase motor, 353

Glossary, scientific and engineering, 353
Accuracy, 353

PSIA, absolute pressure, 353

Pam, atmospheric pressure, 353

Buffer, 353

Cavitation, 353

Continuous duty, 353

Convection, 353

Densityh, 353

Factory calibration, 353

PSIG, gauge pressure, 353

LIMS, laboratory information management system, 353
Linearity, 353

pH, 353

PID control, 3-mode (proportional, integral, derivative), 353
Pressure, 353

Proportional control, 353

Range, 353

Standard operating conditions, 353

STP, standard temperature and pressure, 353
Temperature compensation, 353
Compensation, temperature, 353

Tolerance, 353

Viscosity, 353

ABS plastic, chemical behavior, 354-362
Acetal (Ddlrin), chemical behavior, 354-362
CPVC, chemical behavior, 354-362

Epoxy, chemical behavior, 354-362

Hytrel, chemical behavior, 354-362

LDPE, chemical behavior, 354-362

NORYL, chemical behavior, 354-362

Nylon, chemical behavior, 354-362
Polycarbonate, chemical behavior, 354-362
Polypropylene, chemical behavior, 354-362
PPS (Ryton), chemical behavior, 354-362
Ryton (PPS), chemical behavior, 354-362
Delrin (Acetal), chemical behavior, 354-362
PTFE (Teflon), chemical behavior, 354-362
Teflon (PTFE), chemical behavior, 354-362
PV C, chemical behavior, 354-362

PVDF (Kynar), chemical behavior, 354-362
Kynar (PVDF), chemica behavior, 354-362



Buna-N (Nitrile), chemical behavior, 354-362
Nitrile (Buna-N), chemical behavior, 354-362
EPDM, chemical behavior, 354-362

Hypalon, chemical behavior, 354-362

Kel-F, chemical behavior, 354-362

Natural rubber, chemical behavior, 354-362
Neoprene, chemical behavior, 354-362
Silicone, chemical behavior, 354-362

Tygon, chemical behavior, 354-362

Viton, chemical behavior, 354-362

304 stainless steel, chemical behavior, 354-362
Stainless steel, 304, chemical behavior, 354-362
316 stainless steel, chemical behavior, 354-362
Stainless steel, 316, chemical behavior, 354-362
Aluminum, chemical behavior, 354-362

Brass, chemical behavior, 354-362

Bronze, chemical behavior, 354-362

Carpenter 20, chemical behavior, 354-362
Cast iron, chemical behavior, 354-362

Iron, cast, chemical behavior, 354-362

Copper, chemical behavior, 354-362
Hastelloy-C, chemical behavior, 354-362
Titanium, chemical behavior, 354-362

Carbon, chemical behavior, 354-362

Graphite, chemical behavior, 354-362
Ceramic, chemical behavior, 354-362

Al>,O3, chemical behavior, 354-362

Ceramic magnet, chemical behavior, 354-362
Cole-Parmer Instrument Company, 354-362
Element, chemical, 363

Element, symbol, 363

Symbol, el;ement, 363

Atomic number, 363

Atomic mass, 363

Mass number, 363

Melting point, 363

Boiling point, 363

Fisher-Rosemount: Fisher Controls International, 363
Hydrocarbons, physical constants, 364-366
Physical constants, hydrocarbons, 364-366
Chemical formula, 364-366

Formula, chemical, 364-366

Boiling point, 364-366

Vapor pressure, 364-366

Freezing point, 364-366

Critical temperature, 364-366



Temperature, critical, 364-366

Critical pressure, 364-366

Pressure, critical, 364-366

Specific Gravity, liquid, 364-366

Specific Gravity, gas, 364-366

Gas, specific gravity, 364-366

Liquid, specific gravity, 364-366

Fisher-Rosemount: Fisher Controls International, 364-366
Viscosities of typical fluids vs. temperature, 367

Kinematic Viscosity — Centistokes, 367

Fisher-Rosemount: Fisher Controls International, 367
Fisher-Rosemount: Fisher Controls International, 368
Specific gravity of typical fluids vs. temperature, 368
Specific gravity (with respect to water @ 60 DEGF), 368
Pipe data, carbon steel, 369-370

Pipe data, stainless steel, 369-370

Nominal pipe size, 369-370

Outside pipe diameter, 369-370

Pipe diameter, outside, 369-370

Pipe wall thickness, 369-370

Inside pipe diameter, 369-370

Pipe diameter, inside, 369-370

Pipe, area of metal, 369-370

Area of metal, pipe, 369-370

Pipe, transverse internal area, 369-370

Transverse internal area, pipe, 369-370

Pipe weight, pounds per foot, 369-370

Weight, pipe, pounds per foot, 369-370

Weight water, pounds per foot of pipe, 369-370

Water weight, pounds per foot of pipe, 369-370
Fisher-Rosemount: Fisher Controls International, 369-370
American pipe flange dimensions, 371

Pipe flange dimensions, American, 371

DIN cast steel flange standard-Nenndruck 16 (@16 Bar), 371
DIN cast steel flange standard-Nenndruck 25 (@25 Bar), 371
Fisher-Rosemount: Fisher Controls International, 371

DIN cast steel flange standard-Nenndruck 40 (@40 Bar), 372
DIN cast steel flange standard-Nenndruck 64 (@64 Bar), 372
DIN cast steel flange standard-Nenndruck 100 (@100 Bar), 372
Fisher-Rosemount: Fisher Controls International, 372

DIN cast steel valveratings, 372

Valveratings, DIN cast steel, 372

NEMA 3R, 373

NEMA 4X, 373

Hoffman Enclosures Inc., 373

STAHLIN Non-metallic Enclosures, 373



NEMA 12, 373

Rittal Corporation, 373

Instrument enclosure, 373

Enclosure, instrument, 373

Panel cabinet, 373

Cabinet, panel, 373

Walk-in shelter, 373

Shelter, walk-in, 373

DWD Engineering Inc., 373

Switzer Products Corporation, 373

NEC (National Electrical Code), 373

NFPA (National Fire Protection Association), 373
NEMA, (National Electrical Manufacturers Association), 373
IEC (International Electro-Technica Code), 373
API (American Petroleum Institute), 374

FM (Factory Mutual Research Corporation), 374
|EEE (Institute of Electrical and Electronic Engineers), 374
ISA (Instrumentation, Systems, and Automation Society, 374
UL (Underwriters Laboratories Inc.), 374

CSA (Canadian Standards Association), 374
CENELEC (Comite Europeen de Normalisation Electrotechnique), 374
TUV (Technischer Uberwachungs Verein), 374
PTB (Physikalich-Technische Bundesanstalt), 374
DIN (Deutsches Institut fur Normung), 374

VDE, 374

BASEEFA, 374

APl RP-500A, 374

NEC Article 500, 374

NFPA 497, 374

Class|, 374

Classll, 374

Group A, 374

Group B, 374

Group C, 374

Group D, 374

Group E, 374

Group F, 374

Group G, 374

Division 1, 374

Division 2, 374

Class|ll, 375

APl RP500B, 375

API RP 500C, 375

NEC 516, 375

SCBU (self contained breathing unit), 375

Self contained breathing unit (SCBU), 375



ISBL (inside battery limits), 375
Inside battery limits (ISBL), 375
OSBL (outside battery limits), 375
Outside battery limits (OSBL), 375
|[EC Zone, 375

Zone, |IEC, 375

Zone 0, 375

Zone1l, 375

Zone 2, 375

IEC 1A, 375

IEC 1B, 375

IECIIC, 375

IEC IP, 375

|P ## (# = 0-6), 375

NEMA Standards Publication No. 250, 376
|EC Publication 529, 376

NEC Article 250, 376

NEC Article 240, 376

NEC Article 110-16, 376

IEC 1265, 376

ISA SP 76, 376

NFPA 496, 376

ISA S12.4, 376

Type X purge, 376

TypeY purge, 376

Type Z purge, 376

Purge controllers, 376

Appleton Electric, LLC, 376
Crouse-Hinds Co., 376

Hoffman Enclosures Inc., 376
Rittal Corporation, 376

BEBCO Industries Inc., 376
Daisy Datalnc., 376

L&M Technical Services, 376
PEPPERL + FUCHS Inc., 376
LEL (lower explosive limit), 377
Lower explosive limit (LEL), 377
NFPA 30, 377

NFPA 497, 377

T values (temperature classes), 377
Temperature classes (T values), 377
NFPA 493, 377

Cost-of -ownership studies, 377
Studies, cost-of-ownership, 377
Intrinsically safe equipment, 377
Crouse-Hinds Co., 377



MTL Inc., 377

PEPPERL + FUCHS Inc., 377

R. Stahl Inc., 377

ROBROQY Industries, 378

Floor-mount type 12 enclosures (specifications), 379
Enclosures, floor-mount type 12 (specifications), 379
Type 12 enclosures, floor-mount (specifications), 379
Floor-mount type 12 enclosures (dimensions), 380
Enclosures, floor-mount type 12 (dimensions), 380
Type 12 enclosures, floor-mount (dimensions), 380
Polyester resin enclosure, 381

Enclosure, polyester resin, 381

Free standing type 4X enclosures (specifications), 382
Enclosures, free standing type 4X (specifications), 382
Type 4X enclosures, free-standing (specifications), 382
Free standing type 4X enclosures (dimensions), 383
Enclosures, free standing type 4X (dimensions), 383
Type 4X enclosures, free standing (dimensions), 383
Blast furnace process multi-analyzer system, 384
Analyzer system, blast furnace, 384

Infrared process analyzer system, 385

Process analyzer system, infrared, 385

Process analyzer shelter, 386

Shelter, procesws analyzer, 386

Strength/corrosion resistance of enclosure materials, 386
Enclosure materials, strength/corrosion resistance, 386
Corrosion resistance/strength of enclosure materials, 386
Switzer enclosures, 387-388

Enclosures, Switzer, 387-388

NEMA ratings, 389

CSA ratings, 389

UL ratings, 389

Ratings, CSA, 389

Ratings, UL, 389

Ratings, NEMA, 389

Type 1 enclosure rating, 389

Type 2 enclosure rating, 389

Type 3 enclosure rating, 389

Type 3R enclosure rating, 389

Type 4 enclosure rating, 389

Type 4X enclosure rating, 389

Type 6 enclosure rating, 389

Type 12 enclosure rating, 389

Type 13 enclosure rating, 389

Enclosure rating, type 1, 389

Enclosure rating, type 2, 389



Enclosure rating, type 3, 389

Enclosure rating, type 3R, 389

Enclosure rating, type 4, 389

Enclosure rating, type 4X, 389

Enclosure rating, type 6, 389

Enclosure rating, type 12, 389

Enclosure rating, type 13, 389

Standards Classifications' Directory, 390
Standards Association Directory, 390
Directory, Standards Classifications’, 390
Directory, Standards Association, 390
NEMA, 390

NEMA 250, 390

NEMA ICS6, 390

EEMAC (Electrical/Electronic Manufacturers Association of Canada), 390
UL, 390

UL 50, 390

UL 508, 390

UL 870, 390

UL 94, 390

UL 2279, 390

JIC (Joint Industry Council), 390

EMP-1, 390

EGP-1, 390

CSA, 390

IEC, 390

CSA C22.2 No. 94, 390

|EC 60529, 390

TUV Proiduct Service, 390

Institute of German Electronics Engineers, 390
VDE, 390

EIA (Electronic Industries Association), 390
Electronic Industries Association (EIA), 390
EIA RS-310-D, 390

ANSI, 390

ANSI Z55.1-1967, 390

NFPA, 390

NFPA 70, 390

SAE (Society of Automotive Engineers), 390
Society of Automotive Engineers, 390
|IEEE, 390

Class| locations, 391

Class |1 locations, 391

Class Il locations, 391

NEC Class | ratings, 392

NEC Class 1 ratings, 392



NEC Class 11 ratings, 392

CEC (Canadian Electric Council), 392

Canadian Electric Council (CEC), 392

CENELEC, 392

CSA, 392

FM, 392

IEC, 392

NEC, 392

UL, 392

Division 1, 392

Division 2, 392

Zone 0, 392

Zone1l, 392

Zone 2, 392

Group A, 392

Group B, 392

Group C, 392

Group D, 392

Group 11C, 392

Group 11B, 392

Group 1A, 392

Zone 20, 392

Zone 21, 392

Zone 22, 392

IEC Zone Classification System, 393

Zone Classification System, IEC, 393

NEC article 505, 393

Article 505, NEC, 393

|EC 60079, 393

IP rating, 393

Zonel, 393

Zone 2, 393

Comparison of specific non-hazardous applications, outdoor locations, 395
Non-hazardous applications, outdoor locations, 395
Comparison of specific non-hazardous applications, indoor locations, 395
Non-hazardous applications, indoor locations, 395
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Free water, 444

Water, free, 444

Armored rotameters, 444
Rotameters, armored, 444
Swirlklean filters, 444
Filters, Swirlklean, 444
Cloud point, 444
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