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ASME B319 :&uwb
B31 Code for pressure piping, developed by American Society
of Mechanical Engineers - ASME, covers Power Piping, Fuel
Gas Piping, Process Piping, Pipeline Transportation Systems for
Liquid Hydrocarbons and Other Liquids, Refrigeration Piping
and Heat Transfer Components and Building Services Piping.
Shesige 80T el Lawgs 45 ¢ Lid Covs glaaly) (gl ol 508 B31
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B31.1-2016 - Power Piping
Piping for industrial plants and marine applications.
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B31.2-1968 - Fuel Gas Piping
is still available from ASME and is a good reference for the
design of gas piping systems (from the meter to the appliance).
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B31.3-2016 - Process Piping
Design of chemical and petroleum plants and refineries
processing chemicals and hydrocarbons, water and steam.
sl 3 2yl
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B31.4 - 2016 - Pipeline Transportation Systems for Liquid
Hydrocarbons and Other Liquids
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B31.5-2016 - Refrigeration Piping and Heat Transfer Components
LS JUizil (sl 5 05 25 el
B31.8-2016 - Gas Transmission and Distribution Piping Systems
B Jusly e (A5 Ay laptann
B31.9-2017 - Building Services Piping
This Code Section has rules for the piping in industrial, institutional,
commercial and public buildings, and multi-unit residences, which
does not require the range of sizes, pressures, and temperatures
covered in B31.1.
This Code prescribes requirements for the design, materials,
fabrication, installation, inspection, examination and testing of
piping systems for building services. It includes piping systems
in the building or within the property limits.
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B31.11-2002 - Slurry Transportation Piping Systems
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B31.12-2014 - Hydrogen Piping and Pipelines
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Description of 2017 ASHRAE Handbook—Fundamentals

CHAPTER
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1. Psychrometrics

I92 sla Sig) S ey ol

2. Thermodynamics and Refrigeration Cycles

Sl slodd 2 g Seslidge

3. Fluid Flow () o)l b ,>
4. Heat Transfer LS Jta!
5. Two - Phase Flow B e o>
6. Mass Transfer oy Jlasl
7. Fundamentals of Control JrS Jgeol
8. Sound and Vibration oolas g oo
9. Thermal Comfort b5 Gl

10. Indoor Environmental Health

3 laoe clilags

11. Air Contaminants
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12. Odors

59 ke

13. Indoor Environmental Modeling

Sl b (g5le Jow

14. Climatic Design Information ol > Sledlb|
15. Fenestration Sk
16. Ventilation and Infiltration S5ii g 4345




17. Residential Cooling and Heating Load Calcu-
lations

e gl ol g il @llndbay

18. Nonresidential Cooling and Heating Load
Calculations

S gt pleile olopw g lo S b Sl

19. Energy Estimating and Modeling Methods

Silodae g 5553l 05905 sla g,

20. Space Air Diffusion

lso (A
21. Duct Design Jus b
22. Pipe Design do) b

23. Insulation for Mechanical Systems

Sl sl slp Bole

24. Airflow Around Buildings

oeile gl lgo (b

25. Heat, Air, and Moisture Control in Building
Assemblies—Fundamentals

S - pleisle ;o Cush; 5 lse o5 S

26. Heat, Air, and Moisture Control in Building
Assemblies—Material Properties

slge (Shg- pleizle o Cugh, glsn o 5 ]S

27. Heat, Air, and Moisture Control in Building
Assemblies—Examples
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28. Combustion and Fuels

29. Refrigerants

le»)r:.c

30. Thermophysical Properties of Refrigerants

oy (Soiudga s (S

31. Physical Properties of Secondary Coolants
(Brines)

(Seos slo Jolone) 493l 00isS i Susd s

32. Sorbents and Desiccants

33. Physical Properties of Materials

Slge (o358 sla S

34. Energy Resources

&5y el

35. Sustainability
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36. Moisture Management in Buildings
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37. Measurement and Instruments
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38. Abbreviations and Symbols
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39. Units and Conversions
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40. Codes and Standards
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Description of 2016 ASHRAE Handbook—HVAC Systems and Equipment

CHAPTER

Juad pli

1. HVAC System Analysis and Selection

Egrbe 4585 Sl Slil g Julod

2. Decentralized Cooling and Heating

(Je) 35 paio et Gioloyu 5 Giule,S

3. Central Cooling and Heating Plants
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4. Air Handling and Distribution

ol sy sl cslo

5. In-Room Terminal Systems

S abl slapin

6. Radiant Heating and Cooling

b Gle e 9 (le S

7. Combined Heat and Power Systems

LS 5 3y 9dg (oS 5 slaptac

8. Combustion Turbine Inlet Cooling

Sl w5 68959 6w

9. Applied Heat Pump and Heat Recovery Systems

LS 283k g oS (ole)S ooy loptnns

10. Small Forced-Air Heating and Cooling Systems

Szl slon Galeyw 5 Gle S So S (slapian

11. Steam Systems

S 6L°f‘;"“":'“‘

12. District Heating and Cooling
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13. Hydronic Heating and Cooling

&l Ol 5 Ghale)S

14. Condenser Water Systems




15. Medium- and High-Temperature Water Heating

Vi g bawgie los b o (iole S

16. Infrared Radiant Heating

Tr9® o Gle S

17. Ultraviolet Lamp Systems

knl u;..f’"\J 6L°M““

18. Variable Refrigerant Flow

(VRF) ;520 0 0 b >

19. Duct Construction

JU el

20. Room Air Distribution Equipment

uﬁu él}m é:)}: 6L:bali';...u)

21. Fans

la 0

22. Humidifiers

o3y,

23. Air-Cooling and Dehumidifying Coils

RS asb; G hsS 5l iole e

24. Desiccant Dehumidification and Pressure-Dry-
ing Equipment

oS S slaolKiws - jlid g Cugb, slaodl>

25. Mechanical Dehumidifiers and Related
Components

ol @l 5 (Sl slo S g,

26. Air-to-Air Energy Recovery Equipment

4 lop Jawe) I oy lon (g5, bl glaolSiws
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27. Air-Heating Coils

5o (iale S sl bgS

28. Unit Ventilators, Unit Heaters, and Makeup
Air Units

lgo el laoxly 5 o s Sy aigs 92l

29. Air Cleaners for Particulate Contaminants
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30. Industrial Gas Cleaning and Air Pollution Con-
trol

lsa Sodll JyuS o o 55 bl

31. Automatic Fuel-Burning Systems
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32. Boilers
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33. Furnaces

lao)sS




W s ool cens ) Jad

34. Residential In-Space Heating Equipment

SsSe ali Lo T slaolSius

35. Chimney, Vent, and Fireplace Systems

Lo g (BS198 (AT O93 (Slaptan

36. Hydronic Heat-Distributing Units and Radia-
tors

b, 55l 5 @jes sloasly - ol (abe S

37. Solar Energy Equipment G55 (555 seelXiws
38. Compressors 2 900 yaS
39. Condensers (& yuilasS) loosd K>
40. Cooling Towers 00uS SeS slag

41. Evaporative Air-Cooling Equipment 98 (6 i ialoyw (sloolSins
42. Liquid Coolers ol glroosss
43. Liquid-Chilling Systems Eole (53lud s Gl e

44. Centrifugal Pumps

Sl 25 oo

45. Motors, Motor Controls, and Variable-Frequen-
cy Drives

o R GlaS ey i oS daysise
)“.“

46. Pipes, Tubes, and Fittings

YLail 5 s daals)

47. Valves

oo

48. Heat Exchangers

kS sle o

49. Unitary Air Conditioners and Heat Pumps

losS ey 5 gorlae as5e5 0>l

50. Room Air Conditioners and Packaged Termi-
nal Air Conditioners

lably godas 4505 =S5 (U1 ggulas 455

51. Thermal Storage

o, 03

52. Codes and Standards
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View the Description of the 2015 ASHRAE Handbook—HVAC Applications

CHAPTER
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1. Residences

SsSas (slalia

2. Retail Facilities

g8 Sl

3. Commercial and Public Buildings

5o 5 6ol sy

4. Tall Buildings

4 peaik slaleisle

5. Places of Assembly [EY e
6. Hotels, Motels, and Dormitories loolKlgs g o o i
7. Educational Facilities 0] Dl papz
8. Health Care Facilities R RVIRCA[WES
9. Justice Facilities olad Sl
10. Automobiles 5,045
11. Mass Transit J&5 g Jo
12. Aircraft lowlga
13. Ships o 28

14. Industrial Air Conditioning

o Egrkae 4505

15. Enclosed Vehicular Facilities

(g b LB Jigh)ainn alis Jolog sla Joxe

16. Laboratories

WaolStylosl

17. Engine Test Facilities

s55e Gialejl Slres

18. Clean Spaces

(g Joe 31 wile) S slaliad

19. Data Centers and Telecommunication Facil-
ities
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20.

Printing Plants

wllr

21.

Textile Processing Plants

el anl als s

22. Photographic Material Facilities olSe 8lge Sl g
23. Museums, Galleries, Archives, and Libraries abulisS § b SIS da s JB daojee
24. Environmental Control for Animals and Plants oblS g clle> ol Lase S
25. Drying and Storing Selected Farm Crops de 0 it Y game (6,05 5 (48,5 S
26. Air Conditioning of Wood and Paper Product B g sz g Sl gnkas asses
Facilities

27. Power Plants ol5s
28. Nuclear Facilities Sl Ol
29. Mine Ventilation and Air Conditioning Odxe d9d g Eoalae dyge
30. Industrial Drying o (S Sas
31. Ventilation of the Industrial Environment o Lae 4505
32. Industrial Local Exhaust xeo (8lg) 0,5 7
33. Kitchen Ventilation il 5T ay 045
34. Geothermal Energy wlesS e 551
35. Solar Energy Use G ye3 855 605 5
36. Energy Use and Management il 65 54 gy pae
37. Owning and Operating Costs Sllee g 1,51 slaas s
38. Testing, Adjusting, and Balancing Jolss g eulats ¢ yiolesl
39. Operation and Maintenance Management et g 6,055 g Slles o pue
40. Computer Applications S FganalS loasli




41. Building Energy Monitoring

olaisle 5,1 @l

42. Supervisory Control Strategies and Optimiza-
tion

Sibe e 9 ©)llas 708 sl o3l

43. HVAC Commissioning

HVAC s;3lilel,

44. Building Envelopes

45. Building Air Intake and Exhaust Design

Ol (25,5 989959 Glye ()b

46. Air Cleaners for Gaseous Contaminants

5 leoanYT glp lsa slaoss S|

47. Design and Application of Controls

S 0n)y b

48. Noise and Vibration Control

il 5 5 J5S

49. Water Treatment: Deposition, Corrosion
and Biological Control

S SRS g (50,95 wogm) 1ol dphas

50. Service Water Heating

£ <l g

51. Snow Melting and Freeze Protection

52. Evaporative Cooling

S (S5l y

53. Fire and Smoke Control

595 5 251 J s

54. Radiant Heating and Cooling

sl ol 5 (ole S

55. Seismic- and Wind-Resistant Design

8L g 0550 ey 2ln 5 polie (A

56. Electrical Considerations

57. Room Air Distribution

Sl sloa 2598

58. Integrated Building Design

(Jele 4o 98> L) plaidlo ez (b

59. HVAC Security

HVAC ol

60. Ultraviolet Air and Surface Treatment

b ashal g dnl B slge
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61. Smart Building Systems

Sadigh leislo slopis

62. Moisture Management in Buildings

b lele )0 Cogb, Co pae

63. Codes and Standard
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Description 2018 ASHRAE H

andbook—Refrigeration

CHAPTER
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1. Halocarbon Refrigeration Systems

2SIl 25 sla i

2. Ammonia Refrigeration Systems

u,jl:és*’i QS sle g

3. Carbon Dioxide Refrigeration Systems

S ST (60 w5 gl i

4. Liquid Overfeed Systems

el 385 Gis slapiugw

5. Component Balancing in Refrigeration Sys-
tems

A 5 (G s )0 hass gl

6. Refrigerant System Chemistry

I5Lo yos 00lo i coues

7. Control of Moisture and Other Contaminants in
Refrigerant Systems

3500 Gt 30 LotV il 5 Cush, Uy

8. Equipment and System Dehydrating, Charging,
and Testing

el 5 35 153,5 g s 5 g

9. Refrigerant Containment, Recovery, Recycling,
and Reclamation

Lo jos o0le sliml g 28l 3l e 2ol s 3luogae

10. Insulation Systems for Refrigerant Piping

o yos o5l 25 alg) sl ke slopiiomes

11. Refrigerant Control Devices

5o ys 00le J S (sloolSiws

12. Lubricants in Refrigerant Systems
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13. Secondary Coolants in Refrigeration Systems

&5 Sl i ;0 4193l (l3ke p 00lo

14. Forced-Circulation Air Coolers
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15. Retail Food Store Refrigeration and Equip-
ment

Ol Sl 5 23 Slga SzsS olSig )5 oy 5

16. Food Service and General Commercial Refriger-
ation Equipment

o908 Sk s Sl g 138 Sleas

17. Household Refrigerators and Freezers

S5 g Jlre

18. Absorption Equipment

ERC RS

19. Thermal Properties of Foods

i olse 5l )S (Sg

20. Cooling and Freezing Times of Foods

lag slazsl 5 (g5Lws oo o

21. Commodity Storage Requirements

YIS (g5l 0,653 &, e

22. Food Microbiology and Refrigeration

D g (218 Slse (655l5ms,500

23. Refrigerated-Facility Design
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24. Refrigerated-Facility Loads
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25. Cargo Containers, Rail Cars, Trailers, and
Trucks

o oygeals g Lojk 5o by slagadle (Jorr 3,10

26. Marine Refrigeration

LBV

27. Air Transport

<l J& 5 Joo

28. Methods of Precooling Fruits, Vegetables and
Cut Flowers

5 Slmjew g 535 S o ol
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29. Industrial Food-Freezing Systems
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30. Meat Products SeS DY gass
31. Poultry Products ok DY gams
32. Fishery Products Obpl Y game
33. Dairy Products o Y game
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34. Eggs and Egg Products £ oSS DY game g € ponsS

35. Deciduous Tree and Vine Fruit SB g 50,5 0 L5 ,0 0gue

36. Citrus Fruit, Bananas, and Subtropical Fruit G5 Ao Soge g 550 LS 1o 0gre

37. Vegetables Sl jas

38. Fruit Juice Concentrates and Chilled Juice Prod-
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39. Beverages Lo Sodgs

40. Processed, Precooked, and Prepared Foods oolel g o st 0 (B3l0p 2 Slge

41. Bakery Products el &Y game

42. Chocolates, Candies, Nuts, Dried Fruits, and | el jow 5 Sis ogae o] ol O wodlSs

Dried Vegetables s
43. Ice Manufacture foy ol
44. Ice Rinks &b & ol
45. Concrete Dams and Subsurface Soils s bS5 s slaa

46. Refrigeration in the Chemical Industry oo ko yd %y

47. Cryogenics (b Lo (sl3le s 0lg0) SCi3gs S
48. Ultralow-Temperature Refrigeration omb s slales &y,
49. Biomedical Applications of Cryogenic Refriger- Segn,S Sy oSy g5
ation

50. Terminology of Refrigeration 25 SNl
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Valves & Hose Bibs

Valves make it possible to shut off water or control of water at any

point in the supply system.

el Bz S b ol el alad ooy Col San e 510y
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e ol zedg |y sed g5y 45 ouds lulys (i ol (OIS 50
ool 00 00,88 Lat dasuie idu pj sleial, gl S

a. Gate valve is designed to be fully opened or closed.

b. Check valve is a non-return valve

c.Globe valve is a type of valve used for regulating or controlling

flow in a pipeline.

d. Plug valve have one or more hollow passageways going

sideways through the plug.

e. Hose bib is a valve controlling the release of a liquid or gas.

spigot or faucet that is threaded to accept a hose.

f. Strainer valve is a device that removes particles from a given

liquid or gas.

g.Safety valve is a valve automatically releases a substance from

a boiler, pressure vessel, or other system, when the pressure or

temperature exceeds preset limits

h. Pressure reducing valve is a control valve that reduces the

input pressure of a fluid to a desired value at its output.

I. Ball valve is a form of guarter_turn valve which uses a hollow

ball.

j-Float valve is used to control fluid level in water tanks, such as

those found in flush tank.

k. Butterfly valve is from a family of valves called guarter._turn

valves. In operation, the valve isfully open or closed when the

disc is rotated a quarter turn.

I. Air vent valve is a safety device that discharges air at the

water supply piping in order to avoid air related problems in the

water piping systems.
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Troubleshooting sbous
PROBLEM POSSIBLE CAUSE SUGGESTED ACTION
S 5".0;{:‘ cde @olesdin |A|A§|
Pump not primed. Prime pump. Install a priming system if
possible.
Not Enough Liquid _
Delivered JPCOUUR 00 4 51 K1~ JRPCTWOUVY KUY JRVEL grusivs 20U [ K  [PCIWIUINE VGO K SN

Suction or discharge plugged or closed.

Open suction. If plugged shutdown pump
and remove blockage

Jroos (B o3l 4 mile
gy go3 00l

00 diy b e oo b 1S5

S5 1y Geay el 00l Sg0e ST auS L1 (1S
A5 Bk 1) slal

Air leak in supply or at seal area.

Check system for air leaks and repair as
necessary. Replace seals if required.

2,08 325 g e adhaie ;o b ) o lan cis

oS D98 D0 53 9 S g et i ] s
S Rl ) e o) 50 40 0

Wrong direction of rotation.

Adjust motor electrical wiring to correct
rotation.

[y RO UV

Gz Saz U oS caps |y sise o
Dgd Cewyd

Discharge head too high.

Lower discharge head requirement.

FOw RPN ES VR 1

s GRS s b 5l Sge o

Suction lift too high.

Lower pump in system until the pump is
easily supplied with material.

el ol (e (25 elis )|

A g 85 Gloy Bosy Foml peew 0 ) o
gl 435 olge b >l

Speed too slow (low voltage, wrong
.(frequency, wrong motor

Adjust voltage and frequency. Change
.motor if necessary

i3m oleztl 55 il ) ana] o it
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e |y y5ise pg3l Syso jo iS85 5 pelas
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Excessive air in material

Adjust system to remove excess air from
material before it reaches the pump.

I wiile caoy Jlow j5kae) Slge )0 v 5l i 50
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Insufficient NPSH (Net Positive Suction
Head) available.

Adjust system to provide correct NPSH.
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American Society of Plumbing sl la S gaus Jgoz 0 a5 j5b yles
Gl ateiio o] ab 51 aS j5b les Spaza ol Engineers (ASPE)
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Energy and Resource Conservation in Plumbing Systems
S5 Ay Glaptns )3 mlio 5 5551 5l cblax
GLOSSARY asbosls
British thermal unit Btu) Lk » ol ,S o>l
A heat unit equal to the amount of heat required to raise \
pound of water \ degree Fahrenheit.
) olwin VGl el 5l oyse Loy Jlaiie b ply LS aoly S
el Colyg 8
Coefficient of performance (COP) s Slos o o
The ratio of the rate of heat removal to the rate of energy
input, in consistent units, generally relating to a refrigeration
system under designated operating conditions.
Wy g5 2 )0 (6395 5N ke 4y oal 48T Glo)S e o
00l sl (Sllos Lalyl Coti 058 g o bgrye (IS jsba
o
Condenser edlless
A heat exchanger that removes heat from a vapor, changing it
to its liquid state.
WS oo atlo ar oo 1y T 5 48,5 1, oy sl S a5 el oo S Jae S

Delta T (AT)

Temperature differential. Les s

Domestic water heating _SSL-( 8 yae o1 00,56,5)

Supply of hot water for domestic or commercial purposes
other than comfort heating.

(Olozslo) (o) Gtale S 5|t 4 5l 5 (S5 G ypana (51 0,5 ol (als



Energy ;!
The force required for doing work.

B plsl sl 5bs 9590 S9
Solar energy source (soi,s> 535, ao
Source of chemical, thermal, or electrical energy derived from
the conversion of incident solar radiation.
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