Appendix D

I ndex

Numerds before and after colons designate chapters and
pages respectively (for example, 4:6 designates page 4-
6). Italicized numeras indicate that the subject is
illustrated in afigure.

Abrasion, 7:1; 9:1-2
control, 2:6; 4:8-9

Abrasiveness, 3:8

ABS
see Acrylonitrile butadiene styrene pipe

Absorption, 9:1-2

Acrylonitrile butadiene styrene pipe, 5:1, 3, 9-10
AASHTO, 2:9; 5:5

Air relief valves, 11:1, 3,4, 5

Air vents, 2:11; 8:7

Allowable stress, 2:6; 3:5, 15-17; 4:14, 16
Allowable pressure, maximum, 2:7; 3:2, 4-6; 4:9
Allowance, corrosion-erosion, 3:4-5, 15-16

Aluminum, 3:2; 4:10, 12, 20-21
alloys, 4:20-21

Ambient temperature, 3:17, 28

American Nationa Standards Institute, 2:5; 3:17, 19;
11:1

American Petroleum Institute, 2:5; 4:10

American Society of Mechanica Engineers, 2:5; 3:17,19;
4:14

American Society for Quality Control, 2:5

American Society for Testing and Materials, 2:5; 3:1; 5:2
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American Water Works Association, 2:8-9; 3:19; 4:17;
11:1,7

Anchors
for fiberglass pipe, 7:4

ANSI
see American Nationa Standards I nstitute

API
see American Petroleum Institute

ASCE 7, 2:8

ASME Boiler and Pressure Vessel Code

ASME B31, Code for Pressure Piping, 11: 5-6
B31.1, Power Piping, 3:4-5
B31.3, Chemical plant and petroleum refinery piping,
2:8-9; 3:2-3, 15, 17-19; 5:2; 11:6-7

ASME Standards for
cast iron pipe flanges and flanged fittings, 4:14
factory-made wrought steel butt welding fittings, 4:14
pipe flanges and flanged fittings, 4:14
welded and seamless wrought steel pipe, 4:14

ASTM
see American Society for Testing and Materials

Atmospheric vacuum breaker, 11:1, 3
Austenitic stainless steel, 4:18

AWWA
see American Water Works Association

Backflow prevention, 10:1; 11:7-8

Ball Valve, 10:8, 11
V-port, 10:11

Bedding factors, 5:5, 7, 8
Bending, 3:16
Bill of materials, 3:21

Bleed-off of air, 11:1, 3-5
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Bolting, 3:19-21, 23; 9:2-3
Torque, 3:23; 9:4-5

Bolting Materials, 3:21

Brass pipe, 4:21

Brazed joints, 4:10

Brinell Hardness, 3:1

Brittle transition temperature, 3:1, 29
Butterfly valve, 2:15; 10:8, 12, 16-17, 21-22
Cable leak detection systems, 8:8

CADD
see Computer-aided drafting design

Cdculations, 2:1

Carbon stedl pipe, 4:17-18; 8:3; 9:1-3
specifications, 4:17

Category D fluid service, 3:31; 11:6

Category M fluid service, 11:6
sensitive lesk test, 3:31

Cathodic protection, 1:1; 4:1, 3-4, 6; 9:1; 12:1-2, 3, 4
design, 12:2
impressed current system, 12:3
galvanic protection, 12:3
isolation joints, 4:3; 12:2,4
Caulked joints, 4:10
Cavitation, 4:8-9
Charpy impact test, 3:1
Check valve, 2:15; 10:9-10, 21
Chemical resistance; 7:5
Chlorinated polyvinyl chloride pipe (CPVC), 5:1, 3,

4,10
support spacing for, 5:7
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Coatings, protective,
for piping, 12:4
for supports, 3:30

Codes, 2:5-6
organizations, 2:5

Coefficient of expansion, 2:9

Component standards, 2:6

Compression molding, 7:1

Computer-aided drafting design (CADD), 2:10

Computer programs
CADD, 2:10
heat tracing, 11:12
pipeline design and analyses, 2:1, 10
pipe networks, 3:4
stress analysis, 3:17
valve selection, 10:20

Concentration cdll, 4:1

Construction Engineering Research Laboratories,
USACE (CERL), 4:1-2

Copper and copper alloy pipe, 4:21
support spacing for, 4:10,13

Corrosion, 2:6; 4:1-9
allowance, 3:4-5, 15-16
coatings, 4:1; 12:4
concentrated cell, 4:1, 3-4,5
dedlloying, 4:1, 8
erosion corrosion, 4:1, 8-9
externa, 7:1; 9:1; 12:1
galvanic, 4:1-3
general, 4:1-2
intergranular, 4:1, 6
internal, 4:4, 6, 8-9; 7:1; 9:1; 12:1
microbially induced, 4:9
pitting, 4:1, 4, 6
protection, 4:1, 4, 6; 12:1-4
stress-corrosion cracking, 4:1, 7; 5:1; 8:1; 9:1-2
theory of, 4:1

Corrosion expert, qualifications, 4:1; 12:1-2



Corrosion resistance, 3:1, 26; 4:2, 17-18; 5:1-2; 6:2; 7:1;
B:1

Cost, 3:1, 8; 7:1; 10:13
preliminary for system design, 2:2

Couplings, 2:15; 9:2; 11:1
Dresser, 11:2

CPVC
see Chlorinated polyvinyl chloride pipe

Cracks, 4:7; 8:1

Critical closuretime, 3:6-7
Critical pressure ratio, 10:17, 19
Damage, physical, 2:6

Darcy-Weishach
equation, 3:8-9
friction factor, 3:8-9, 11, 14
loss coefficients, 3:8-9, 13

Dead weight, 2:7

Deflection, 2:6; 3:25-26; 5:5
lag factor, 5:8

Deformation, 3:1; 8:2; 12:4

Design
bases, 2:2, 5, 10
conditions, 2:5
criteria, 2:1,6
factors, 9:1-2
flow rate, 3:7-14
pressure, 2:5,7
external, 2:7
internal, 2:7
pressure integrity, 3:5, 7, 14-17
specifications, 2:1
system descriptions, 2:1
temperature, 2:5, 7

Diaphragm valve, 10:8, 21-22

Differential pressure, 10:13, 14-15, 17, 20
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Dimensional standards, 7:1
Dissimilar materials, interconnection of, 2:6; 4:2-3; 9:2
Dissolved gases, 3:3
Double check valve backflow preventer, 11:7-8
Double containment piping, 8:1-8, 9:1
regulatory basis for, 8:1
standards, 8:1
Drain, 2:11; 8:6-7; 11:5
Drainvalve, 11:5
Drawing generation, 2:1-2, 3-4, 10, 12-13
Dresser couplings, 11:2
Drop-weight impact test, 3:1
Ductileiron pipe, 4:17
Ductility, 3:1
Dynamic loads, 2:7
Elasticity, 3:1, 6; 8:6
Elastomeric piping, 6:1-5
connections, 6:4
corrosion resistance, 6:2-3
liners, 9:7
standards, 6:2
temperature limits, 6:1
Elastomeric sedls, 7:2
Elastomeric seats, 10:1, 6
Electrical isolation, 12:2, 4
Elongation, 3:1; 4:14
Environmental factors, 2:6
Environmental stress cracking, 5:2; 8:1; 9:1
Equivalent length of piping, 3:8-9, 12
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Erosion, 2:6; 3:15; 10:13

Erosion corrosion, 4:1, 8-9

Excess pressure, due to water hammer, 3:5-7
Excursions, pressure/temperature, 2:7; 3:3, 5-7

Expansion, 2:8; 11:9
fluid, 11:7
thermal, 2:8, 10; 4:14; 7:4-5; 8:2, 4, 6; 9:3

Expansion-contraction, 2:10; 7:4; 8:2, 6

Expansion joints, 4:15; 5:3; 7:4; 8:2, 6; 9:3; 11:11
ball, 11:9-10
bellows, 4:15; 5:3; 11:1, 9-10
corrugated, 11:1, 10
dip, 4:15; 5:3; 11:9

Expansion Loop, 2:12; 4:15-17; 5:3-4; 7:1, 4-5; 8:2, 5,
6

Fatigue, 3:15, 18-19
Fiberglass, 7:1; 10:8
Filament winding, 7:1-2

Fittings, 2:6; 4:14

cast bronzefbrass, 4:21

flanged, 4:17-20

threaded, 4:17-20

malleableiron, 4:17

nickel aloy, 4:20

steel, 4:17-19

thermoplastic, 5:2, 9-10

welding, 4:15, 17-20
butt welding, 4:14, 18
socket welding, 4:14, 18

FHammable fluids, 3:2

Flange, 3:2, 19-20; 7:2; 10:7
facings, 3:20
materials, 3:19
ratings, 3:2
selection and limitations, 3:19-20
thermoset, 7:2
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Flanged joints, 2:15; 3:2, 19-20; 4:14; 9:2
Fexible connections, 2:15, 12; 3:26; 11:1
Flexibility, 2:12, 15; 4:15; 7:1; 8:2, 6
Fow, 3:7-14; 9:1
characteristic for valves, 10:1, 2, 3
coefficient, 3:9; 10:13, 15, 16, 17, 20
drainage, 8:7
flushing, 8:7
rate, 3:7; 10:1
resistance coefficient, 3:9
velocity, 3:8
Flushing, system, 3:30-31; 8:7
Friction factor-turbulent flow, 3:8, 9, 10

Friction loss, 3:8

FRP
see Fiberglass reinforced plastic

Galvanic action, dissimilar joints, 4:2-3
Galvanic protection for supports, 3:29
Galvanic series, 4:2

Galvanizing, 4:17

Gaskets, 3:19-22; 9:2

Gatevalve, 10:11, 21

Glass, glass-lined pipe, 9:7

Glass pipe, 8:3

Globevalve, 10:10-11, 16, 21-22
Hangers, 2:9, 3:26

Hardness, 3:1

Hardy Cross method, 3:14

Hastalloy, 3:2; 4:19



Hazardous applications, 10:10

Hazardous substance, 8:1, 8

Hazardous wastes, 9:1

Hazen-Williams formula, 3:19
coefficient, 3:9-10
limitations, 3:14

HDPE, 5:11

Head loss, 3:8

Heat-tracing, 2:10; 8:6; 9:1, 3; 11:12
design consideration, 2:10; 8:6

Hydraulic conditions, backpressure, 3:2
Hydraulic diameter, 8:6-7

Hydraulic loads, 2:9

Hydraulic snubber, 10:9

Hydrostatic testing, 2:11; 3:30
test pressure, 3:30

Iceload, 2:8
Identification of piping, 3:23-24

Impact
falure, 7:1
strength, 3:1
test, 3:1

Inconel, 4:19-20

Installation
above ground, 5:5; 6:5; 8:6; 9:3; 12:1
below ground, 5:5, 9; 6:5; 7:4; 8:6; 9:3; 12:1
leak detection systems, 8:8
reduced pressure backflow prevention assemblies,
11: 7-8
supports, 3:25; 9:3

Insulation
electrical isolation, 3:29; 12:2, 4
thermal, 2:10; 3:25-27; 8:6; 9:3; 11:10
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Insulation thickness, 3:25

Intergranular attack, 4:6

Internal piping, 1:1

International Organization for Standardization, 2:5; 5:2

ISO
see International Organization for Standardization

Isolation
joints, 12:2.4
of supports for reinforced polyester pipe, 7:3
valves, 10:1, 11, 13

Isometric drawings, 2:1, 14
Joining, thickness allowance, 3:15

Joints, piping, 4:10, 14
brazed, 4:10
caulked, 4:10
compression, 4:10
compression couplings, 11:1
coupled, 11:1
DIP, 4:14
flanged, 2:15; 3:2, 19-20; 4:14; 7:2; 9:1; 10:7
flared, 4:10
gasketed, 3:19-22
grooved, 3:15, 4:20
inspection, 3:29
mechanical, 4:18, 20; 9:2
metallic, applicable codes, 4:14
screwed, 10:7
soldered, 4:10, 14
swagging, 3:15
thermoplastic, 5:2-3
thermoset, 7:1-2
threaded, 3:15; 4:10, 14, 20; 5:9
welded, 3:29; 4:10, 14; 10:7

Laminar flow, 3:8, 10
LDPE, 5:11
Leak detection, 8:1, 8

Leak-testing, 3:29-31
methods, 3:29-31
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planning, 3:29
records, 3:29-30
sensitive leak test, 3:31

Leakage
expansion joints, 11:9
valve sedts, 10:7

Length equivalents, 3:8, 11
Lift check valve, 10:9-10

Liner, pipe, 7:1; 9:1-2
liquid applied, 9:6
meaterial properties, 9:6

Lined piping, 9:1-7
elastomeric/rubber, 9:7
glass, 9:8
nickel, 9:8
PFA, 93,7
PP, 9:2-7
PTFE, 9:2-7
PVDC, 9:3-7
PVDF, 9:2-7

Liveload, 2:7-10
Loading conditions, 2:6-10
dead load, 2:7
liveload, 2:7-10
occasiond load, 2:7-10
sustained load, 2:7; 3:19
Malleableiron, 4:17
Manning factors, 3:9-10, 14

Manufacturer Standardization Society of the Valve and
Fitting Industry (MSS), 2:5; 3:28, 29; 4:14

Martensitic stainless steel pipe, 4:18-19
Material combinations
double containment piping, 8:1-3
valve seat, 10:4-5
Materia selection guidelines, B:1
MDPE, 5:11
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Mechanicd joints, 4:18, 20
Minor loss coefficients, 3:8, 12
Modulus of elasticity, 3:1; 7:1
Modulus of sail reaction, 5:9
Monel, 3:2; 4:19

Moody diagram, 3:8, 10
Reynolds number, 3:8, 10

MSS
see Manufacturer Standardization Society of
the Valve and Fitting Industry

National Fire Protection Association, 11:12

National Institute of Standards and Technology (NIST),
2.5

NFPA
see National Fire Protection Association

Nickel and nickel aloys, 4:10-11, 19-20
liner, 9:7

NIST
see National Ingtitute of Standards and Technology

Nomina pipesize, 1:2
Nomina thickness, 1:2

NPS
see Nominal pipe size

Operators, valve
electric, 10:8-9
hydraulic, 10:8-9
manual, 10:8
pneumatic, 10:8-9, 21
schedule, 10:20, 22

Over pressure protection, 3:4-5

Piping and instrumentation diagrams (P& ID), 2:1-2, 4,
9; 4:14-15; 5:2; 10:13



Permeability, 9:1-2

Personnel protection, 8:7

PFD  seeProcessflow diagram
Pinch valve, 10:12

Pipe
acrylonitrile butadiene styrene, 5:1, 3, 9-10
aluminum, 3:2; 4:10, 12, 20-21
brass, 4:21
carbon steel, 4:17-18; 8:3; 9:1-3
chlorinated polyvinyl chloride, 5:1, 3, 4, 7, 10
copper, 4:10, 13, 21
ductileiron, 4:17
ductility, 3:1
fiberglass, 7:1
glass, 8:3
glass-lined, 9:7
joints, 3:15; 4:10, 14; 5:2-3; 7:1, 4
identification, 3:23-24
liners, 7:1; 9:1-7
material selection, 3:1-2
nickel, 4:10-11, 19-20
polyethylene, 5:1, 5, 10-11
polypropylene, 5:1, 3, 10-11
polyvinyl chloride, 5:1, 3- 4, 6, 9
pressure, 2:7; 3:2-7
red brass, 4:21
steel
carbon, 4:9-10, 17-18; 8:3; 9:1-3
stainless, 3:2; 4:9-10, 18-19
strength, 3:1
stress, 2:1
alowable, 2:6; 3:5, 15-17; 4:14, 16
code limits, 2:6
combined longitudinal, 3:17, 19; 4:16; 8:2, 6
external pressure, 3:15
internal pressure, 3:15-17
supports, 2:1, 9-10, 15; 3:17, 23-28, 29, 20; 7:3-4; 8:6
drawings, 2:1
types, 3:29
thermal expansion, 2:7-8, 10; 4:14; 7:4-5; 8:2, 4, 6;
9:3
thermoplastic, 5:1-11
thermoset
reinforced epoxy, 7:1-5
reinforced furan, 3:2; 7:1-2, 4-5
reinforced polyester, 7:1-5
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reinforced vinyl ester, 7:1-2, 4-5
sizing, 3:1, 7-14; 5:2; 8:6-7
sizing criteria, 3:8
standard sizes, 1:1-2; 3:16
tolerances, 3:15-16
toughness, 3:1
wall thickness, 2:6-7; 3:5, 14-17; 7:4

Piping
accessibility, 2:11
codes and standards, 2:5-6
double containment piping, 8:1-8; 9:1
feedwater, 3:3-7
flexibility, 2:10, 12
heat tracing, 8:6; 9:1, 3; 11:12
instrumentation diagram (P& ID), and, 2:1-2, 4, 10;
4:14-15; 5:2; 10:13
insulation, thermal, 2:10; 3:25-27; 8:6; 9:3; 11:10
interferences, 2:10
layout considerations, 2:2, 10, 13-14, 15; 3:17
material selection, 3:1-2
metallic, 4:1-21; 8:3
network, 3:8, 14
physical sketches, 2:2
pump, 2:10, 15; 3:3-5
rack, 2:9; 3:27
relief valve, 3:4-5, 16-17, 29; 11:5-6
specifications, 2:1
supports, 2:1, 9-10, 15; 3:17, 23-29; 7:3-4; 8:6
drawings, 2:1
system, 1:1
thermoplastic pipe and fittings, 5:1-11; 8:3
thermoset piping and fittings, 7:1-7; 8:3
vents and drains, 3:29
wall thickness, 2:6-7; 3:5, 14-17; 7:4

P&I1Ds
see Piping and instrumentation diagrams

Piping components, 2:1-2, 6; 3:2-3,19
Piping fatigue, 3:15, 18-19

Piping system design, 2:1-15
sizing criteria, 3:8

Plant layout, 2:2, 10, 12-14, 15; 3:17

Plasticization, 5:1
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Plug valve, 10:12

Pneumatic testing, 3:30-31
design pressure, 3:31

Polyester fiberglass pipe, 7:3-5
Polyethylene (PE), 5:1, 5, 10-11

Polypropylene (PP), 5:1, 3, 10-11
liner, 9:2, 6

Polytetrafluoroethylene (PTFE), 5:1, 9
liner, 9:2-3, 6-7
valve packing, 10:8

Polyvinyl chloride (PVC), 5:1, 3-4, 6, 9
supports spacing for, 5:6

Polyvinylidene fluoride (PVDF), 5:1, 10-11
supports spacing for, 5:6
liner, 9:2-3, 6-7

Positioner, for valve, 10:9, 21-22

PP
see Polypropylene

Predesign survey, 2:2,5; 12:2

Pressure, 3:2-7; 9:1
class, 3:19-20
design, 3:2-4
drop, 3:7-8; 10:1, 13, 14-15; 11:8
head, 3:8
integrity, 3:1, 14-17, 19
internal, 2:7; 3:2-3,7,17;, 7:4
maximum steady state, 3:2
rating, 3:5, 20; 5:2; 7:5; 10:1
surges, 7:1
tests, 3:29-31
transients, 2:7; 3:3-8; 4:9
wave, 3:5-7

Pressure, maximum allowable, 2:7; 3:2, 4; 4.9
Pressure relief devices, 11:5-7

for double containment piping, 8:7
for pneumatic testing, 3:30
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Pressure-temperature rating, 3:3, 19
Pressure variation, transients, 2:7; 3:3-7; 4:9
Pressure wave, 3:5-7

Probe leak detection system, 8:8

Process control, 2:1-2, 4

Processflow diagrams (PFD), 2:1-2, 3; 4:14-15; 5:2; 7:4

Protective coatings
for piping, 4:1; 12:4
for supports, 3:29

PTFE
see Polytetrafl uoroethylene

Pump
installation piping, 2:10, 15
system curves, 10:13-14

PvVC
see Polyvinyl chloride

PVDF
see Polyvinylidene fluoride

Qualification
of welders, 3:29
of welding procedures, 3:29
Quality, 2:1
Rack piping, 2:10; 3:27
Reduced pressure backflow preventer, 11:7-8
Reduction of areg, 3:1
Reinforcement, 7:1
Relief valves, 3:4-5, 16-17, 29; 11:5-6
Resins, 7:1

Restrained design, 8:2,6



Reynolds number, 3:8, 10, 13; 10:13, 17, 18

RMA
see Rubber Manufacturers Association

Rockwell hardness, 3:1

Rotary shaft valve, 10:8-9, 21-22
Roughness, 3:8-9; 7:1

Route selection, 2:10-11

Rubber Manufacturers Association, 6:2
Rupture disk, 11:6-7

SAE
see Society of Automotive Engineers

Safety codes, 2:7

Sample connections, 11:5
Sample piping, 11:5

Saran, 9:6

SD  see System description

SDR
see Standard dimension ratio

Seismic
codes, 2:6,8-9
loads, 2:8-9
ZOones, 2:8

Selection criteria
piping materials, 3:1-2
valves, 10:1-3

Self-contained automatic valve, 10:12-13
Sensitive leak test, 3:31
Sizing

air and vacuum relief devices, 11:3

drain, 8:7
piping, 3:7-14
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rupture discs, 11:6-7
thermoplastic pipe, 5:2
valves, 10: 13, 14-15, 16-17, 18-19, 20

Slurry, 9:2; 10:12
Snow load, 2:8
Society of Automotive Engineers, 6:1-2

Soil conditions, 2:5; 12:2
modulus of soil reaction, 5:8

Specifications, 2:1

Stainless stedls, 3:2
austenitic, 4:18
ferritic, 4:18-19
martensitic, 4:18-19

Standard dimension ratio (SDR), 3:6

Standards, 2:5-6; 7:1-2
dimensional, 7:1, 5

Static mixers, 11:8-9
pressureloss, 11:8

Steel
carbon, 4:17-18; 8:3; 9:1-3
stainless, 3:2; 4:18-19
austenitic, 4:18
ferritic, 4:18
martensitic, 4:18

Stop check valve, 10:9-10

Storage tank piping, 8:1

Strain, 3:1, 18

Strength
tensile, 3:1; 7:1
yield, 3:1, 29-30; 8:1

Stress
alowable, 2:6; 3:5, 15-17; 4:14, 16
combined longitudinal, 3:17, 19; 4:16; 8:2, 6
cracking, 8:1; 9:1-2
design, 2:5; 9:1-2
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externa loads, 3:15 for thermoplastic piping, 5:5-7
pressure, 3:3,5; 8:2, 6 for thermoset pipe, 7:3-4
relieving, 4:7
thermal, 4:14-16; 5:3; 7:4; 8:2 Surge control
electrical, 12:4
Stress analysis, 3:1, 17-19 pressure, 2:9
for seismic excitation, 3:19
for thermal expansion, 3:18 Survey, Predesign, 2:2, 5; 12:2

for weight, 3:17
Swing check valve, 10:9-10, 21
Structural attachments, 2:9; 3:25, 27
System, description, 2:1
Structural integrity, 3:25; 7:3
Temperature, 9:1; 10:1

Supports, piping, 2:1, 8-9, 11; 3:17, 23-28, 29, 30; 7:3- brittle fracture, 3:29; 7:1

4; 8:6 design, 3:2
adjustment, 3:30 limits,
ambient systems, 3:17, 29 for fiberglass pipe, 7:1-2, 5
attachments piping, 3:29 for thermoplastic liners, 9:1
attachments to building, 2:9; 12:4 transition, 3:1, 29
coatings, protective, 3:30
cold spring, 3:30 Thermal analysis
cold systems, 3:27 alowable offset spanin, 7:4
design of (general), 2:9-10; 3:23 freethermal, 7:4
dynamic loadings, 2:9 thermal modes, 7:4
hot systems, 3:27
installation of, 3:23 Thermal expansion, 2:7, 9; 4:14; 7:4-5; 8:2, 4, 6; 9:3
interstial, 8:6
load determination, 3:25-26 Thermoplastic piping, 5:1-11
loading considerations, 2:9-10; 4:14 available products, 5:1
locating supports, 2:9-10; 3:23, 25 dimensioning systems, 5:2
materials, specia considerations, 4:10 jointing methods, 5:2-3
pump interconnection, 2:9-10, 15 pressurerating, 5:2
rod hangers, 2:9; 3:26, 29
rollers, 3:26-27, 29 Thermoplastics, 5:1-11
saddles, 3:27, 29 liners, 9:1-2
seismic loadings, 2:8-9 spacers, 9:2
selection, of, 3:23, 28, 29, 30
spacing of supports, 2:9; 3:23, 25-26; 4:9-10; 5:4; Thermoset pipe, 7:1-6
7:3-4
spring hangers, 3:26-27, 29; 5:4 Thermosetting resins, 7:1
temporary, 3:29-30
valves and fittings, 3:15; 10:9 Tilting disc check valve, 10:9-10

vibration dampers, 2:9
Tolerances, 3:15-16

Supports and support spacing
for double containment piping, 8:6 Toughness, 3:1
for elastomeric piping, 6:5
for metallic piping, 4:9-14 Turbulent flow, 3:8, 10
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Ultimate tensile strength, 3:1

Uniform Building Code
seismic loads, 2:8

UPS, 8:8

Vacuum breaker, 11:1, 3,4, 5
location, 11:5

Vave
arrelief, 11:1, 3,4,5
angle, 10:11, 16
back-flow prevention, 10:1
ball, 10:8, 11
bleed-off of air, 11:1, 3-5
blow-off, 11:5
butterfly, 2:15; 10:8, 12, 16-17, 21-22
check, 2:15; 10:9-10, 21
control, 10:13-20
diaphragm, 10:8, 21-22
drain, 11:5
gate, 10:11, 21
globe, 10:10-12, 16, 21-22
isolation, 10:1, 11, 13
location design, 2:15
maintenance of, 10:11
pinch, 10:12
plug, 10:13
pressure rating, 10:1
pressure relief valves, 3:4-5; 11:5-6
recovery factor, 10:13, 15, 16-17, 20
regulating, 10:1
relief, 10:1
selection, 10:20
standards, 2:6
stem leakage, 10:7
supports, 3:15; 10:9

Valvelocation, 2:15

Vent, 2:11; 9:1,3
extension, 9:3

Vibration, 2:9; 5:5
Vinyl-ester fiberglass pipe, 7:4-5

Visual leak detection system, 8:8
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Woafer valve, 10:7-8, 11-12
WHAMO, 3:6
Wall relaxation, 8:2

Wall thickness, 2:6-7; 3:5, 14-17; 7:4
corrosion alowance, 3:15-16

Water hammer, 2:8, 15; 3:5-8, 17; 7:1; 11:7
Weight, system, 2:7
Welders, qualification of, 3:29
Welding
procedure specification, 3:29
tests, 3:29
Welds, examinations of, 3:29
Wheel load, 2:9-10; 7:4
Wind load, 2:8

Yield strength, 3:1, 29-30; 8:1
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