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ISO

ASME

ANSI

API

ASTM

ASPE

ASHRAE

NFPA
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SUBJECT CODE Sy,ls
ASME B\ Lad cos aSaly)
ASME A\

PIPELINE AND PIPING
ASME BY#,) e M

ASME BY#, aM

FITTINGS, FLANGES & GASKETS ASME B\#
ASME A\\Y
PLUMBING
ASME BY\ A
ASME BvY
PUMPS
ASME PTC AY
BOILERS ASME BPVC

Sl &y a1y it Sy SISy panly o ond ay LS L oS olyli b

oS 5 G plaS d g S 9 plod daz 5 51 e ploeil 5 lailinl (s B31 us” s ASME
€l lazlos iale,F a5 alg) 4y bgyyo o lailiwl ) B3L (¢ pos

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).

Gw’)l.f )lS
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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 slhaise) 0 a5 anaeS pae jl JSiie cwl Syl ASHRAE ozl
slao lastes! (Refrigeration) o .5 ¢ (Ventilation) 4,445 «(Air Conditioning) Eadaodgps

G351 9 GV pgai
0 GBlsie b olS ez 4o a5 ol (HANDBOOK) Sgpain B 45 &l s sl o i el
900 Sl
Fundamentals
Refrigeration
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ASHRAE Terminology of Heating, Ventilating, Air Conditioning, and Refrigeration

Description of 2017 ASHRAE Handbook—Fundamentals
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CHAPTER Jab ol

13. Indoor Environmental Modeling

14. Climatic Design Information

15. Fenestration

16. Ventilation and Infiltration

17. Residential Cooling and Heating Load Calculations

18. Nonresidential Cooling and Heating Load Calcula-
tions

19. Energy Estimating and Modeling Methods

20. Space Air Diffusion

21. Duct Design

22. Pipe Design

23. Insulation for Mechanical Systems

24. Airflow Around Buildings

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

26. Heat, Air, and Moisture Control in Building Assem-
blies—Material Properties

27. Heat, Air, and Moisture Control in Building Assem-
blies—Examples

28. Combustion and Fuels

29. Refrigerants

30. Thermophysical Properties of Refrigerants

31. Physical Properties of Secondary Coolants (Brines)

32. Sorbents and Desiccants
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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

Sl om Sl 50 g drmgis ) 681 K00 OIS 4w lajisn ol ()b Jolas 5 Jgoz 5o
295 Soge @, )1 Gl wdlg oe 055 e Gael e AL aces w0 eel e 4 ow )
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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

(')
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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 Dehumidifying 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. Air Cleaners for Particulate Contaminants

30. Industrial Gas Cleaning and Air Pollution Control

31.

Automatic Fuel-Burning Systems

(E)
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32. Boilers

33. 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

51. Thermal Storage

52. Codes and Standards

I—@

mohandes—iran.com



http://www.mohandes-iran.com

View the Description of the 2015 ASHRAE Handbook—HVAC Applications

CHAPTER S ol

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

I—@
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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
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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

SUS Cda g Jox Jad jl i pj e
»ls 5 VALVES oL L ASHRAE Handbook HVAC Systems and Equipment 2016
dox i 1) Lidu Ol saads aal oy b g pyie j9el e SWS L.l ASPE _iSdy) slaSgain
S

Valves & Hose Bibs

Valves make it possible to shut off water or control of water at any point in the supply
system.
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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.

b is a non-return valve

Co et is a type of valve used for regulating or controlling flow in a pipeline.
v, have one or more hollow passageways going sideways through the plug,.

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

| OO is a form of quarter-turn valve which uses a hollow ball.
Jo eevrennneenneenneenns is used to control fluid level in water tanks, such as those found in flush tank.
K 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.
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bt o &l e VP Conm 3 (i =) Jgus
(oot oo (Silso Sluwli (611 aY i g 49 ST Seotwdly go 5 g Gl —¥_Y o VF Jgus)

3 ,lasbw! - Slowi
ANSIASTM 2bgyl oslastwl ISO s lwibew! oo o,laitow! ol £ w
F876 BS 7291-3 15875- 13205- PEX
F877 DIN 16892, 16893 1,2,3,5 1,2,3,5
Y SS
F2769 22391- 13252-
DIN 16833, 16834 PE-RT Type 2
F2623 1,2,3,5 1,2,3,5
F1281 21003- 12753-
DIN 16836, 16837 PEX/AL/PEX
F1335 1,2,3,5 1,2,3,5
Yol
F1282 21003- 12753- PE-RT/AL/
DIN 16836, 16837
F1335 1,2,3,5 1,2,3,5 PE-RT Type 2

w5l Vo8 Jilas wyl aly) ol pliebl oy, #

(HANDBOOK) ascuws

5l slacseme L (reference work or reference book) s>, olS g aslicass b aiws
B L.;j Ml) o‘),o.a: ‘5.....:0 ;.JLS u_i: aS Cewl 09y U)‘ Jym L U" 6)‘-\?[&[.: ode el LQJ.QJL”)BMQ
DigS Aiws dib 00 el sl S5y sl a5 SUS e 4 0,58uST (ayyal
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il Sl ai sy (gl m aul 050 slaSgain 5l SO 0l asaT 4 S o blen )]

2 8,15 Ll sad 00,51 15 Jgos 50 K00 Sguaie air wib e 6 il Sgmain
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HANDBOOK NAME Author’s op)ls
Handbook of Air Conditioning System .
. Carrier
Design
HANDBOOK OF AIR CONDITIONING Shan K. Wi
AND REFRIGERATION an e Tns
HVAC Systems Design Handbook Haines ,Myers
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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
Handbook i ( )
Volume4-Plumbing
Components and
Equipment
Boiler operator’s handbook Heselton, Kenneth E

SilSe Slacels 4y sl 9l 850 slaSpais 5l S0 o 4iS 4 S e b les
dsiled ol oo 08,91 oyl 03jlg0 L S sla i oL 1) Jgos 50 el 10,5 Sgnin

PART No. PART NAME o ol
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

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 Eodac g3 3 i o ol yo
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

oleyS Slgs lg (2 ge3

G s el Chiiw
Egelao 505 b Sb 22
Y oo 55!

93 ypS
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e S sl

oy sl o)
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THE BUILDING ENVELOPE (yloss b awss)
Building Thermal Envelope

Continuous Air Barrier (Pressure Boundary)
Complete Insulation Coverage (Thermal Boundary)

Thermal and Pressure Boundaries Make up the Building Envelope

HVAC effectiveness is affected by other building components!
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Houses are system

HVAC effectiveness is affected by other building components!

Heating Loads vs. Cooling Loads

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

Heat Gains

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

Heat Loss

Air Leaks (Infiltration)

Transfer (conduction & radiant) through
Walls

Roofs

Floor

Windows

Difference supplied by Heater or Air Conditioner
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How old is air conditioning?
A windtower (wind catcher) (Persian: sl
badgir:bad «wind+gir «catcher») is a traditional
Persian architectural element to create natural

ventilation in buildings. Windcatchers come in
various designs: uni-directional, bi-directional,
and multi-directional.

An ab anbar (water reservoir) with double domes and windcatchers (openings near the
top of the towers) in the central desert city of Yazd, Iran

Common type of HVAC

All Air System
Air & Water System

All Water System
I Direct Expansion Coil (DX-Coil) (MANUAL & GUIDE) s,

babal) 5o ol (Soe a5 Cenl (5 £5050 S Laball, o Joalljgiins £58 S Loal) az 280 b asmlis
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1l 0 00,91 00lgilE 1o | Aiges dix 5 0,10 D939 98l slp AT Bolye slalgie p) Jgaz 4o

Manual Guide
Handbook, textbook, workbook, guide- Catalog, directory, guidebook, handbook,
book, guide, reference book, etc. manual, key, reference key, etc.

Owner Manual - Instruction manual
Set up manual - Training manual

Guidebook - User Guide - Catalogue
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+ What is Technical Terminology? _
foumd 8 b Nho!
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Energy and Resource Conservation in Plumbing Systems
10 do 5 |y Cnl ool iy 0 aS

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.
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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.

Lol
HVACE&R slasles 4 s G ol atiS a5 job yled (5,81 Sgasn jo

ABBREVIATIONS AND SYMBOLS
sl 33 S 4 ABBREVIATIONS iy o5 6,8l 955 15 51 counsl azily polazs|

“Abbreviations are shortened forms of names and expressions used in text, drawings, and
computer programs.”
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Table 1 Abbreviations for Text, Drawings, and Computer Programs

Term Text Drawings OIS,
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 1D
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.
Description SYMBOLS olo S p
High-pressure steam HPS
Low-temperature hot water supply HWS
Refrigerant discharge — RD___
Condenser water supply — CWS___
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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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