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ISO

ASME

ANSI

API

ASTM

ASPE

ASHRAE

NFPA

AGA
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SUBJECT CODE Sy,ls
ASME B31 JLid cow nSaly
ASME A31.1

PIPELINE AND PIPING
ASME B36.10M

ASME B36.19M

FITTINGS, FLANGES & GASKETS ASME B16
ASME A112
PLUMBING
ASME B31.9
ASME B73
PUMPS

ASME PTC 8.2

BOILERS ASME BPVC
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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.

B31.1 2016 Power Piping

Piping for industrial plants and marine applications.

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).




B31.3 2016 Process Piping

Design of chemical and petroleum plants and refineries processing chemicals and
hydrocarbons, water and steam.

B31.4 2016 Pipeline Transportation Systems for Liquid Hydrocarbons and
Other Liquids

B31.5 2016 Refrigeration Piping and Heat Transfer Components

B31.8 2016 Gas Transmission and Distribution Piping Systems

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, installa-
tion, inspection, examination and testing of piping systems for building services. It
includes piping systems in the building or within the property limits.

B31.11 2002 Slurry Transportation Piping Systems

B31.12 2014 Hydrogen Piping and Pipelines

(Heating) jiole S sloaise) 0 a5 aiaeS pae jl JSiie cwl Syl ASHRAE ozl
slaolastes! (Refrigeration) o .5 ¢ (Ventilation) 4,445 «(Air Conditioning) Eodrodgps

S350 9 Gl =Y Sl
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Refrigeration
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CHAPTER

33. Physical Properties of Materials

34. Energy Resources

35. Sustainability

36. Moisture Management in Buildings

37. Measurement and Instruments

38. Abbreviations and Symbols

39. Units and Conversions

40. Codes and Standards
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Description of 2016 ASHRAE Handbook—HVAC Systems and Equipment

CHAPTER

Joad ol

1. HVAC System Analysis and Selection

2. Decentralized Cooling and Heating

3. Central Cooling and Heating Plants

4. Air Handling and Distribution

5. In-Room Terminal Systems

6. Radiant Heating and Cooling

7. Combined Heat and Power Systems

8. Combustion Turbine Inlet Cooling

9. Applied Heat Pump and Heat Recovery Systems




10. Small Forced-Air Heating and Cooling Systems

11. Steam Systems

12. District Heating and Cooling

13. Hydronic Heating and Cooling

14. Condenser Water Systems

15. Medium- and High-Temperature Water Heating

16. Infrared Radiant Heating

17. Ultraviolet Lamp Systems

18. Variable Refrigerant Flow

19. Duct Construction

20. Room Air Distribution Equipment

21. Fans

22. Humidifiers

23. Air-Cooling and Dehumiditying Coils

24. Desiccant Dehumidification and Pressure-Drying Equip-
ment

25. Mechanical Dehumidifiers and Related Components

26. Air-to-Air Energy Recovery Equipment

27. Air-Heating Coils

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

29. Aiir Cleaners for Particulate Contaminants

30. Industrial Gas Cleaning and Air Pollution Control

31. Automatic Fuel-Burning Systems
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32.

Boilers

Sl

Furnaces

34.

Residential In-Space Heating Equipment

35.

Chimney, Vent, and Fireplace Systems

36.

Hydronic Heat-Distributing Units and Radiators

37.

Solar Energy Equipment

38.

Compressors

39.

Condensers

40.

Cooling Towers

41.

Evaporative Air-Cooling Equipment

42.

Liquid Coolers

43.

Liquid-Chilling Systems

44.

Centrifugal Pumps

45.

Motors, Motor Controls, and Variable-Frequency Drives

46.

Pipes, Tubes, and Fittings

47

. Valves

48.

Heat Exchangers

49.

Unitary Air Conditioners and Heat Pumps

50.

Room Air Conditioners and Packaged Terminal Air Con-

ditioners

S1.

Thermal Storage

52.

Codes and Standards




View the Description of the 2015 ASHRAE Handbook—HVAC Applications

CHAPTER
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1. Residences

2. Retail Facilities

3. Commercial and Public Buildings

4. Tall Buildings

5. Places of Assembly

6. Hotels, Motels, and Dormitories

7. Educational Facilities

8. Health Care Facilities

9. Justice Facilities

10. Automobiles

11. Mass Transit

12. Aircraft

13. Ships

14. Industrial Air Conditioning

15. Enclosed Vehicular Facilities

16. Laboratories

17. Engine Test Facilities

18. Clean Spaces

19. Data Centers and Telecommunication Facilities

20. Printing Plants
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21. Textile Processing Plants

22. Photographic Material Facilities

23. Museums, Galleries, Archives, and Libraries

24. Environmental Control for Animals and Plants

25. Drying and Storing Selected Farm Crops

26. Air Conditioning of Wood and Paper Product Facilities

27. Power Plants

28. Nuclear Facilities

29. Mine Ventilation and Air Conditioning

30. Industrial Drying

31. Ventilation of the Industrial Environment

32. Industrial Local Exhaust

33. Kitchen Ventilation

34. Geothermal Energy

35. Solar Energy Use

36. Energy Use and Management

37. Owning and Operating Costs

38. Testing, Adjusting, and Balancing

39. Operation and Maintenance Management

40. Computer Applications

41. Building Energy Monitoring

42. Supervisory Control Strategies and Optimization




43. HVAC Commissioning

44. Building Envelopes

45. Building Air Intake and Exhaust Design

46. Air Cleaners for Gaseous Contaminants

47. Design and Application of Controls

48. Noise and Vibration Control

49. Water Treatment: Deposition, Corrosion and Biological Control

50. Service Water Heating

51. Snow Melting and Freeze Protection

52. Evaporative Cooling

53. Fire and Smoke Control

54. Radiant Heating and Cooling

55. Seismic- and Wind-Resistant Design

56. Electrical Considerations

57. Room Air Distribution

58. Integrated Building Design

59. HVAC Security

60. Ultraviolet Air and Surface Treatment

61. Smart Building Systems

62. Moisture Management in Buildings

63. Codes and Standard
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Description 2018 ASHRAE Handbook — Refrigeration

CHAPTER b ol

1. Halocarbon Refrigeration Systems

2. Ammonia Refrigeration Systems

3. Carbon Dioxide Refrigeration Systems

4. Liquid Overfeed Systems

5. Component Balancing in Refrigeration Systems

6. Refrigerant System Chemistry

7. Control of Moisture and Other Contaminants in Refrigerant Systems

8. Equipment and System Dehydrating, Charging, and Testing

9. Refrigerant Containment, Recovery, Recycling, and Reclamation

10. Insulation Systems for Refrigerant Piping

11. Refrigerant Control Devices

12. Lubricants in Refrigerant Systems

13. Secondary Coolants in Refrigeration Systems

14. Forced-Circulation Air Coolers

15. Retail Food Store Refrigeration and Equipment

16. Food Service and General Commercial Refrigeration Equipment

17. Household Refrigerators and Freezers

18. Absorption Equipment

19. Thermal Properties of Foods

20. Cooling and Freezing Times of Foods




21.

Commodity Storage Requirements

22.

Food Microbiology and Refrigeration

23.

Refrigerated-Facility Design

24.

Refrigerated-Facility Loads

25.

Cargo Containers, Rail Cars, Trailers, and Trucks

26.

Marine Refrigeration

27. Air Transport

28.

Methods of Precooling Fruits, Vegetables and Cut Flowers

29.

Industrial Food-Freezing Systems

30.

Meat Products

31.

Poultry Products

32.

Fishery Products

33.

Dairy Products

34.

Eggs and Egg Products

35.

Deciduous Tree and Vine Fruit

36.

Citrus Fruit, Bananas, and Subtropical Fruit

37

. Vegetables

38.

Fruit Juice Concentrates and Chilled Juice Products

39.

Beverages

40.

Processed, Precooked, and Prepared Foods

41.

Bakery Products

42.

Chocolates, Candies, Nuts, Dried Fruits, and Dried Vegetables
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43

. Ice Manufacture

44,

Ice Rinks

45.

Concrete Dams and Subsurface Soils

46.

Refrigeration in the Chemical Industry

47.

Cryogenics

48.

Ultralow-Temperature Refrigeration

49.

Biomedical Applications of Cryogenic Refrigeration

50.

Terminology of Refrigeration

Classwork

ASHRAE Handbook HVAC Systems and Equipment 2016 LS céa 5 Jo Juad 5| cise 05 e
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Valves make it possible to shut off water or control of water at any point in the supply

Valves & Hose Bibs

system.




Match each item

. Pressure Air
Globe Strainer Hose Gate Check Safety Plug Float reducin Ball Butterfly
valve valve Dbib valve valve valve valve valve 9 valve valve
valve valve

Qe eeereere e e is designed to be fully opened or closed.

D IS a non-return valve

B comomoomononooonc is a type of valve used for regulating or controlling flow in a pipeline.

(o K have one or more hollow passageways going sideways through the plug,.

€. eeerrerrrenreinennnens is a valve controlling the release of a liquid or gas. spigot or faucet that is threaded
to accept a hose.

foo is a device that removes particles from a given liquid or gas.

e e is a valve automatically releases a substance from a boiler, pressure vessel, or other

system, when the pressure or temperature exceeds preset limits.

he e is a control valve that reduces the input pressure of a fluid to a desired value at its
output.

| D is a form of quarter-turn valve which uses a hollow ball.

Jo i is used to control fluid level in water tanks, such as those found in flush tank.

Ko o, is from a family of valves called quarter-turn valves. In operation, the valve is

fully open or closed when the disc is rotated a quarter turn.

L 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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Look at the pictures and name the valves with reason.

(Regulation) el yie

doaol ol doasl cogai da gl acgame a
55> sbaoly by oS axil o 5 basliisy
il ally olal ciles g oads jolo jeiS
S Ol e

(CODE) o5 lgee L1y &l yie yiin (28 550l o
U FEACIS SR R IV SAVOR T
J9 G pglpll 053 gog3 a4 o lailiul cul
el Sloy o asbiwl .l Holpldl asbinl b oS
Lo l5 |y S slasles s o8 05 e by
gl yslpll

UML Caxdwo o )5T,¢|}l| oS g Y S



RESEARCH

3, 5 auS Laseie ol ool &l 1 oSl S Slaoles cwl oo 0351 15 Jgaz ;o0 oS wix
S Wlsl Joax 4y 1) K0 oS 4w pl o5 Cawd 5 oSS digad aiilon 1) Joao cdnsin 5031, 05 10

el (Sl Slaanls
Lot 5 oy ‘J j i
SO 9 0 <)Ly (ks 43505

e . 0 T R
9585 53,5005 5 Cu e lojle el Silse ol i




B s ol s gl ooy,

bl Lo Ol o V¥ Eonno jl Sidy =) Jguo
(oot Lo Silo luali gy 4¥ iz 3 &Y ST Sewdly g0 5 dlgf il —¥o) oV Jgu)

iy Loyl ophiliwl IS0 bl oo it RPN .
ANSI/ASTM EATSIESICS Syl I.sL" Syl 9“ t :uY
F876 BS 7291-3 15875- 13205- oEx
F877 DIN 16892, 16893  1,2,3,5 1235
Y SS
F2769  IN16833 16834  So0n 18252 o T Type 2
F2623 ! 1235 1235 yp
F1281 21003- 75
DIN 16836, 16837 PEX/AL/PEX
F1335 1,235 ol
raYaisy
F1282 21003- 12753- PE-RT/AL/
DIN 16836, 16837
F1335 1235 1235  PE-RT Type 2

sl Vo Jilas oyl bealg) ol liebs! g o #

(HANDBOOK) auciws

5l slacse=e L (reference work or reference book) s>, olS g aslicass b aiws
B L.'>J5 Ml) o‘),o.aa ‘5.....:0 ULS u_i’ aS Cewl 09y U)‘ Jy..\...a: aQ UT d,‘)‘-\fiﬁl.: ode el LQJ.QJL”)QMQ
DigS aws dib 00 el sl Shy sl a5 SUS ye 4 0,58uST (ay el

Sl Blwls 4y sl asl 0 50 SlaSpais 5l S os aiS 4S5 e bolen

2 30,5 il sa 00,91 s Jgom 40 K00 Sgmaie aix wib e o il Semain
DS s |y plos

HANDBOOK NAME Author’s op)ls
Handbook of Air Conditioning System .
. Carrier
Design
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Handbook on Plumbing Installation for

Buildings Water Supplies Department

HVAC Pump Handbook James B. Rishel

ALI VEDAVARZ
SUNIL KUMAR
IQBAL HUSSAIN

Handbook of Heating, Ventilation and Air
Conditioning for Design and Implementation

INTERNATIONAL PLUMBING CODES

HANDBOOK R. Dodge Woodson

Volumel-Fundamentals of
Plumbing Engineering

Plumbing Volume2-Plumbing Systems
American Society of

Engineerin . . .
gesei(;n g Volume3-Special Plumbing Engineers
Plumbing Systems ASPE
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Volume4-Plumbing
Components and
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PART No. PART NAME o el
1 HVAC Load Estimating HVAC s,
2 Air Distribution
3 Piping Design
4 Refrigerant-Brines-Oils
5 Water Conditioning
6 Air Handling Equipment
7 Refrigeration Equipment
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PART No. PART NAME ik b
8 Auxiliary Equipment
9 Systems Applications
10 All Air Systems
11 All Water System
12 Water and DX System

ipmlod o0 j90 02 L], e oS puais jlad 5, Slesle Eodae dgpd 3l Lidu Cond (pl po
Common HVAC (Heating, Ventilation and air conditioning) System Types

Match the words (1-20) with their meanings.

1_Refrigeration 2_ air conditioning 3_ human comfort conditions 4_ heating

5_ Compressor 6 pump 7- evaporator 8_ cooling load 9_ heating load 10_ heating loss
11_boiler 12_ centigrade 13_roof 14_ ceil 15_ ventilation 16_ wall 17_ window 18_ Door
19_air cooled condenser 20_ basement 21_floor 22_ operate 23_ Temperature 24_ capacity
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Heating Loads vs. Cooling Loads

Heat Gain (Summer) vs. Heat Loss (Winter)

Heat Loss

Air Leaks (Infiltration)

Transfer (conduction & radiant) through
Walls

Roofs

Floor

Windows

Heat Gains

Solar thru windows/walls
Summer transfer/infiltration
Internal Electric Use, Lighting
Body Heat

Difference supplied by Heater or Air Conditioner

Common type of HVAC

All Air System

Air & Water System

All Water System

£ Direct Expansion Coil (DX-Coil)
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Manual Guide
Handbook, textbook, workbook, guide- Catalog, directory, guidebook, handbook,
book, guide, reference book, etc. manual, key, reference key, etc.

Owner Manual - Instruction manual
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Guidebook - User Guide - Catalogue
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MAINTENANCE
1. Error code

Malfunction name

Malfunction signal source

Ambient temp. sensor malfunction

FO
Alarm error code display: FO

2. Troubleshooting
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ASHRAE Terminology of Heating, Ventilating,
Air Conditioning, and Refrigeration

Termis and Definitions
abbreviation

shoriened or contracind iorm of a word or phrase, weed io reprasend the whols

nibsorbate
that substance absorbed by an abacrbesnl

absorbent

atedial which, dus ta 80 afinily. axirstis one of mons sukdsnces from & Bguid oF
PESOCUS Masdam vl whach It is in conkacd and which changos physcaily o
chemically, or both, during ihe process. Calolum chiorkds is an example of @ solid
absorben], whls solubons of am chiorida, hiom Bfomide, and tha aifrians

glyeois am sxamples of Kkl Shsorents
akss ATt

1. drvicn condaining flusd, oo other maderial, for sbsorbing nefrigennt vapor o olier

WAPCEE.

. chill 'pcior par of the solar Collecor Fecandng e ncgant Fpdalon shengy Bnd

transiormang [ o hesmal snergy. iE may possess @ surfaoe through shich snengy
& transmitied to the transfor Muld, hosever, the ransier uld deel can b the

Bl bt

Sl Mool glasal —A JCo

I P | LQ.J (0 9 Cxivo C)-i‘ ) @{‘) Lgl.@oj‘g Py peas asle ‘5&54.]5] S g slal 5o L

18 ASPE Plumbing Engineering Deslgn Handbook — Valume 1

PLUMBING TERMINOLOGY

Abrasinn  The withstanding of any material to rul-
hing, scradcliing, oF wearing awey

Absolule presswre  The total pressurne squal to that
o [roen an sheoliate veoawm. [ egqiasls the sum
af gniage prossure plas barometric stmospheric pres-
wiere. I is expresssd i pounds per sguase ineh | pelal
r kilopascals per squane meter (kPa/m®,
Absolule lemperafure Temperalure seasured
lresm shaoduls ser,

Absolute pero  This is the poist st which oy sub-
stancw has no molecular motion and no heat. 18 &
eqpivalend ta <158 TFF or -ETAL18°C

Adsorption  The serface retention or adbesan ol a
g on the urfsce of o solid.

Adminisfratioe authority Al eallod the autbe.
depariment, enlity, or agendgy msiablished and autho
e e il cvmimiiry, oot cor ol it o bedeesaon
crested by b josdminist er and enforoe the provisons
ol & partioslar oode e adaptod or ameeded.
Arrolion  An artificial method of brmging o Hegquid
mhd miF imle disest contact with omé ansther
Awrobic  Living or active anly in the presesos of
Free xygen.

Arrosel A emall vapor partiche suspended in nir

ASPE S alg) S grais oloSlaol (gl - S5
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Energy and Resource Conservation in Plumbing Systems
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GLOSSARY

British thermal unit (Btu)

A heat unit equal to the amount of heat required to raise 1 pound of water 1 degree
Fahrenheit.

Coefficient of performance (COP)
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.

Condenser
A heat exchanger that removes heat from a vapor, changing it to its liquid state.

Delta T (AT)
Temperature differential.

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

Energy

Solar energy source
Source of chemical, thermal, or electrical energy derived from the conversion of
incident solar radiation.

S s
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ABBREVIATIONS AND SYMBOLS
sl 23 S & ABBREVIATIONS iy jo5 6,8l 955 115 1 ciunsl azily oLz

“Abbreviations are shortened forms of names and expressions used in text, drawings, and
computer programs.”

10,5 il oo 08 9] (6l oo Aoyl slaoles I golaal am dmio Lo Jgax o

DS aslol ol a1 K00 0,5 dw 05 Cewd g dumngi | ol )6

Table 1 Abbreviations for Text, Drawings, and Computer Programs

Term Text Drawings OIS 5
above finished floor — AFF
air condition(-ing, -ed) — AIR COND
air-conditioning unit(s) — ACU
air-handling unit — AHU
ambient amb AMB
ampere amp AMP
atmosphere atm ATM
Celsius °C °C
diameter dia. DIA
diameter, inside ID ID
diameter, outside oD oD




GRAPHICAL SYMBOLS FOR DRAWINGS

Graphical symbols have been extracted from ANSI/ASHRAE Standard 134 -2005.
Additional symbols are from current practice and extracted from ASME Standards Y32.2.3
and Y32.2.4.
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\- Saturation temperature

Y- Saturation Pressure

v- Saturated liquid

f- Compressed liquid (sub cooling)
o- Saturated vapor

¢~ Superheated vapor
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\- Net Positive Suction Head
Y- Suction head

v- Discharge head
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