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oLy | 22 puy | 22| = . - _ .
TWA 2 = 20 s S bolso b g olwoad U | (aboowsd Jgo )8 | 30 pU
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: = | =22 | HFR
ppM) | 2 e [HER) | oy
=S Ba—

C1000 | 62 | 1100 039 |2-0-0°| A1 T”Ch'oro‘:‘;ommema CClsF R-11
1000 90 | 18000 56 2-0-0°| A1 D'Ch'oro‘;:'euorOmeth CCloF, R-12¢
1000 2.0-0b Al Chlorotrlfr:zorometha CCIF R-13¢

bromotrifluorometha R-
e e o _ _Nb
1000 2-0-0 Al o CBrFs 13B1¢
tetrafluoromethane
-0-0P° -
1000 400 | 110000 25 2-0-0 AL | (Carbon tetafluoride) CF4 R-14
1000 210 | 59000 13 2-0-0° | A1 Ch'omd'f:]“eoromema CHCIF, R-22
1000 | 120 | 41000 73 |2-0-00| A1 trifluoromethane CHF3 R-23
(fluoroform)
1000 77 | 36000 | 48 | 1-24-0| A2 difluoromethane CH2F> R-32
(methylene fluoride)
1,1,2-trichloro-1,2,2-
- _Nnb 3y 1Ly B d
1000 20 | 2600 12 2-0-0 Al e oroathars CCLFCCIF, | R-113
1000 | 140 | 20000 | 87 | 2-0-00| a1 | b2dichloro-11.22- 4~ oie | Ro1140
tetrafluoroethane
1000 | 760 | 120000 | 47 Al Ch'”"”g;"‘eﬂ“ometh CCIF.CFs | R-115
1000 550 97000 34 1-0-0 Al hexafluoroethane CF3CF3 R-116
50 57 | 9100 35 2-0-0b | B1 2,2-dichloro-1,1,1- CHCI.CFs | R-123
trifluoroethane
1000 56 | 10000 35 2-0-0°| A1 2-chloro-1,1,1,2- CHCIFCFs | R-124
tetrafluoroethane
1000 370 75000 23 2-0-0° Al pentafluoroethane CHF2CFs R-125
1000 | 210 | 50000 13 | 2-0-0°| A1 1,112 CHoFCFs | R-134a
tetrafluoroethane
500 12 | 2600 0.78 2-1-0 1,1-dichloro-1- CHsCCI.F | R-141b
fluoroethane
1000 83 | 20000 5.1 2-4-0 A2 1-chloro-1,1- CHsCCIF, | R-142b
difluoroethane
1000 70 | 21000 45 2-0-0° | A2" | 1,1,1-trifluoroethane CHsCFs R-143a
1000 32 | 12000 2.0 1-4-0 | A2 1,1-difluoroethane CH:CHF: | R-152a
1000 87 | 7000 054 | 2-4-0 | A3 ethane CHsCHs R-170
Methoxymethane
1000 16 | 8500 1.0 A3 (dimethyl sther) CH:OCH: | R-E170
1000 690 90000 43 2-0-0° Al octafluoropropane CF3CF2CF3 R-218
1000 | 580 | 84000 36 Al 1,11,2333- CFsCHFCFs | R-227ea
heptafluoropropane
1000 340 | 55000 21 2-0-00 | Al 1,11,333- CFsCHoCFs | R-236fa
hexafluoropropane
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NVRUEAL )

S e 5 3pse e 6 YL S5 g 3yee slaie a3y (dinaib ((F-Y-)1 Y-V F) Jous ol

G5 glid 53 Syee e
TLV- ) puy | =R | b Jgop
e Pes I Al A bylseo b g olowd pb s Syo pl
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o
(PPM) i S
300 190 | 34000 12 2 O*? ) Bl | 1,1,1,3,3-pentafluoropropane CH(';:IZ:SHZ R-245fa
1000 | 95 | 5300 | 056 | 2-4-0| A3 propane CHﬁHZC R-290
1000 660 80000 41 --- Al octafluorocyclobutane -(CF2)a- R-C318
1000 | 160 | 28000 | 10 | 2707 | AL R-12/114 (50.0/50.0) b« | R-400¢
1000 | 170 | 30000 | 11 Al R-12/114 (60.0/40.0) Lglsee R-400°
2-0- R-22/152a/124 .
1000 | 110 | 27000 | 6.6 o Al (530/130/34.0) Lglsee R-401A
2-0- R-22/152a/124 .
1000 | 120 | 30000 | 7.2 o Al (610/11.0/28.0) Lglsee R-401B
2-0- R-22/152a/124 .
1000 84 | 20000 | 52 o Al (330/15.0/52.0) Lglsee R-401C
1000 | 270 | es000 | 17 | 2 bf,) T | AL | R-125/290/22(60.0/2.0/38.0) | Lyl R-402A
1000 | 240 | 63000 | 15 | 2 bf,) T | AL | R-125/290/22(38.0/2.0/60.0) | Lyl R-402B
1000 | 120 | 33000 | 76 | 2 bf,) T | A2 | R-290/22/218(5.0/75.0/20.0) | byl R-403A
1000 | 290 | 70000 | 18 | 2 bf,) T | AL | R-290/22/218(5.0/56.0/39.0) | Lyl R-403B
2-0- R-125/143a/134a .
1000 | 500 | 130000 | 31 o Al (44.0/52.0/4.0) Lglsee R-404A
R-22/152a/142b/C318 .
1000 | 260 | 57000 | 16 (45.077.0/5.5/42.5) Lglsee R-405A
R-22/600a/142b .
1000 25 | 21000 | 4.7 A2 (5.0/4.041.0) bglseo R-406A
2-0- R-32/125/134a .
1000 | 300 | 83000 | 19 o Al (20.0/40.0/40.0) Lglsee R-407A
2-0- R-32/125/134a .
1000 | 330 | 79000 | 21 o Al (10.0/70.0/200) Lglsee R-407B
2-0- R-32/125/134a .
1000 | 290 | 81000 | 18 o Al (23.0/250/52.0) Lglsee R-407C
2-0- R-32/125/134a .
1000 | 250 | 68000 | 16 o Al (15.0/150/700) Lglsee R-407D
2-0- R-32/125/134a .
1000 | 280 | 80000 | 17 o Al (25.0/15.0/60.0) Lglsee R-407E
R-32/125/134a .
1000 | 320 | 95000 | 20 Al (30.0/30.0/40.0) Lglsee R-407F
2-0- R- .
1000 | 340 ) 95000 | 21 0" AL 1 125/1434/22(7.0/46.0/47.0) ksl | R-408A
2-0- R-22/124/142b .
1000 | 110 | 29000 | 7.1 o Al (60.0125.015.0) boglseo R-409A
2-0- R-22/124/142b .
1000 | 120 | 30000 | 7.3 o Al (65.0/25.0110.0) boglseo R-409B
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TWA) | 7F PPM | g | FFRI | limssd
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1000 | 420 | 140000 26 | 2-0-0° | Al R-32/125(50.0/50.0) Lo | R-410A
1000 | 430 | 140000 | 27 | 2-0-0° | A1 R-32/125(45.0/55.0) Lsse | R-410B
990 46 | 14000 | 29 A2 Féi152/78(;/%%115§)a Lyse | R-411A
980 45 | 13000 | 28 A2 | R-1270/22/152a(3.0/94.0/3.0) | bskx= | R-411B
1000 82 | 22000 | 541 A2 | R-22/218/1420(70.0/5.0/25.0) | bsie | R-412A
1000 94 | 22000 | 58 A2 R'él;’;g"é%eg)oa bybe | R-413A
R-22/124/600a/142b ‘
o L .
1000 100 | 26000 | 6.4 Al o 0laB A0S, Jse | R-414A
R-22/124/600a/142b ‘
o L .
1000 95 | 23000 | 6.0 Al (50.0/98.0/L6/5.5 Jse | R-414B
1000 47 | 14000 | 29 A2 R-22/152a (82.0/18.0) Lolse | R-415A
1000 34 | 12000 | 21 A2 R-22/152a (25.0/75.0) Lyl | R-415B
1000 62 | 14000 | 39 | 2-0-0°| A1 Fiég"ﬂé‘/a;;%‘}fg)o Ly | R-416A
1000 56 13000 35 2-0-0° | Al F&?g/&g‘é%eg)o bylse | R-417A
1000 70 | 15000 | 43 Al Fzgg/’llgg%@f Lyse | R-417B
1000 77 | 22000 | 48 A2 | R-200/22/152a (1.5/96.0/25) | bsi | R-418A
R-125/134a/E170 .
. L .
1000 67 | 15000 | 42 A2 77 0/100/40) Jse | R-419A
1000 190 | 45000 12 | 2-0-0° | A1 R-134a/142b (88.0/12.0) Lolse | R-420A
1000 | 280 | 61000 17 | 2-0-0° | A1 R-125/134a (58.0/42.0) Lol | R-421A
1000 | 330 | 69000 | 21 | 2-0-0° | Al R-125/134a (85.0/15.0) Lyl | R-421B
1000 200 | 63000 18 2.0-0° | A1 R('ggilllfl“;‘//ga()’a bylse | R-422A
1000 250 | 56000 16 2.0-0° | A1 R(-515255//£4§//§%c)>a bylse | R-422B
1000 | 290 | 62000 18 | 2-0-0° | A1l R(’gzzg//ﬁ“gllg%?a Lyl | R-422C
1000 260 | 58000 16 2.0-0° | A1 R(-6152i//ﬁ4§//§21())a bylse | R-422D
1000 | 310 | 59000 19 | 2-0-0° | AL | R-134a/227ea (525/47.5) | Lo | R-423A
R-125/134a/600a/600/601a .
-0-0b L -
970 100 | 23000 | 62 | 2-0-0° | A1 (505147010911 010.5) Jsa | R-424A
R-32/134a/227¢a .
-0-0b -
1000 | 260 | 72000 16 | 2-0-0° | A1l (s /00 o/120) Lye | R-425A
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Sp0 (SLas ) Dy yllae a)b il s
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(TLV- _ o Llseo b o oland 2l S
Twa) | 2t | ppm | B2 | HFR) f ' A D et |
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R-125/134a/600a/601a .
— L -
990 83 20000 5.2 Al (5.1/93.0/1.3/0.6) S5 | R-426A
R-32/125/143a/134a .
1000 290 79000 18 2-1-0 | A1 (15.0/25.0/10.0/50.0) Lobxe | R-427A
R-125/143a/290/600a .
— L -
1000 370 83000 23 Al (77.5120.0/0.6/1.9 S5 | R-428A
R-E170/152a/600a .
— L -
1000 13 6300 0.81 A3 (60.0/10.0/30.0) S5 | R-429A
1000 21 8000 1.3 A3 R-152a/600a (76.0/24.0) Lol | R-430A
1000 11 5500 0.69 A3 R-290/152a (71.0/29.0) Lol | R-431A
700 2.1 1200 0.13 A3 | R-1270/E170 (80.0/20.0) Lobe | R-432A
880 5.5 3100 0.34 A3 R-1270/290 (30.0/70.0) Lobe | R-433A
950 8.1 4500 0.51 A3 R-1270/290 (5.0/95.0) Lgswe | R-433B
790 6.6 3600 0.41 A3 R-1270/290 (25.0/75.0) Lge | R-433C
R-125/143a/600a .
— L -
1000 320 73000 20 Al (63.2/18.0116.0/2.8) sl | R-434A
1000 17 8500 1.1 A3 | R-E170/152a (80.0/20.0) Lobe | R-435A
1000 8.1 4000 0.50 A3 R-290/600a (56.0/44.0) Lobe | R-436A
1000 8.1 4000 0.51 A3 R-290/600a (52.0/48.0) Lo | R-436B
R-125/134a/600/601 .
— L -
990 82 19000 5.0 Al (19.5/78.5/1.410.6) 5w | R-437A
R-32/125/134a/600/601a .
— L -
990 79 20000 4.9 Al (8.5/45.0144.211.7/0.6) sl | R-438A
R-32/125/600a ]
— b -
990 76 26000 4.7 A2 (50.0/47 0/3.0) sl | R-439A
R-290/134a/152a
— bLals -
1000 31 12000 1.9 A2 (0.6/1.6/97.8) sise | R-440A
R-170/290/600a/600 .
— L -
1000 6.3 3200 0.39 A3 (3.1/54.8/6.0/36.1) sl | R-441A
R-32/125/134a/152a/227¢a ]
— b -
1000 330 100000 21 Al (31.0/31.0/30.0/3.0/5.0) e | R-442A
1000 120 30000 7.6 2-0-0° | AL R-12/152a(73.8/26.2) Lgwe | R-5008
1000 210 54000 13 Al R-22/12 (75.0/25.0) Lol | R-501¢
1000 330 73000 21 2-0-0° | Al R-22/115(48.8/51.2) Lol | R-502°
1000 2-0-0° | - R-23/13(40.1/59.9) Lol | R-503¢
1000 450 140000 28 R-32/115 (48.2/51.8) Lglse | R-5049
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S5 ot 53 Spse liwe (YL 4> 5 dpme jlie dbadpre (sl (F-Y -V Y-V F) Jgis ol

IS 5Lad )3 Syen jlad
ER)0 sLad )0 dye oo 0 il s
€] a>4d
(TLV- . i bglso b 5 aliosd pb 2 Spee
. A ] b 9 (e p . U P
TWA) »eS PPM FILEERYY (H-F-R) e lhosd
PPM) | T e
1000 520 130000 32 2-0-0° | Al R-125/143a(50.0/50.0) byl R-507A
1000 220 55000 14 2-0-0° | AL R-23/116(39.0/61.0) byl R-508A
1000 200 52000 13 2-0-0° | AL R-23/116(46.0/54.0) byl R-508B
1000 390 75000 24 2-0-0° | AL R-22/218(44.0/56.0) byl R-509A
1000 14 7300 0.87 - A3 R-E170/600a (88.0/12.0) byl R-510A
1000 9.5 5300 0.59 A3 R-290/E170 (95.0/5.0) Lol R-511A
1000 31 11000 1.9 A2 R-134a/152a (5.0/95.0) byl R-512A
1000 | 24 | 1000 | 015 | 1-4-0 | A3 butane CHsCH2C 2 600
H2CHs
1000 96 | 4000 | 059 | 2-4-0 | A3 | 2-methylpropane (isobutane) CHéCH';b)Z R-600a
CH3CH2C
600 29 1000 0.18 A3 pentane H2CH:C R-601
Hs
— ; . (CHs)CH i
600 2.9 1000 0.18 A3 | 2-methylbutane (isopentane) CH,CHs R-601a
25 0.22 320 0.014 3-3-0° | B2f Sligel NH3 R-717
0-0-0 | A1 o H20 R-718
5000 72 40000 4.5 2-0-0° | A1 Sy CO2 R-744
200 -—- 1-4-2 A3 ethene (ethylene) CH2=CH2 | R-1150
CFsCF= R-
f g -
500 75 16000 4.7 A2" | 2,3,3,3-tetrafluoro-1 propene CH, 1234yf
- R-
800 75 16000 47 A trans-1,3,3,3-tetrafluoro-1- CF3CH= 123476(
propene CHF E)
500 1.7 1000 0.1 1-4-1 A3 Propene (propylene) CHSEZH: R-1270
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ASME(American Society of Mechanical Engineers)

B 16.3 Malleable Iron Threaded Fittings, Classes 150 & 300
B16.5 Pipe Flanges and Flanged Fittings NPS 1/2 through NPS 24.
B16.9 Factory Made Wrought Steel Buttwelding Fittings.
B16.10Face-to-Face and End-to-End Dimensions of Valves
B16.11 Forged Fittings, Socket-welding and Threaded

B16.15 Cast Bronze Threaded Fittings

B16.18 Cast Copper Alloy Solder Joint Pressure Fittings

B16.22 Wrought Copper and Copper Alloy Solder Joint Pressure Fittings
B16.24 Cast Copper Alloy Pipe Flanges and Flanged Fittings
B16.26 Cast Copper Alloy Fittings for Flared Copper Tubes
B16.51 Copper and Copper Alloy Press-Connect Pressure Fittings
B 31.5 Refrigeration Piping and Heat Transfer Components

ANSI (American National Standards Institute)

ANSI Z21.47 - CSA 2.3: Gas-Fired Central Furnaces
ANSI Z223.1/ NFPA 54: National Fuel Gas Code

ASHRAE (American Society of Heating, Refrigerating and Air-conditioning
Engineers, Inc.)

ANSI/ASHRAE Standard 15: Safety Standard for Refrigeration Systems.

ANSI/ASHRAE Standard 34: Designation and Safety Classification of
Refrigerants.

ANSI/ASHRAE Standard 62.1: Ventilation for Acceptable Indoor Air Quality.

ANSI/ASHRAE Standard 62.2: Ventilation and Acceptable Indoor Air Quality in
Low-Rise Residential Buildings

ASTM International

A53 Specification for Pipe, Steel, Black and Hot-dipped, Zinc-coated Welded and
Seamless

A106 Specification for Seamless Carbon Steel Pipe for High-Temperature Service
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A254 Specification for Copper Brazed Steel Tubing

Ab539 Specification for Electric-resistance-welded Coiled Steel Tubing for Gas and
Fuel Oil Lines.

B42 Specification for Electric-resistance-welded Coiled Steel Tubing for Gas and
Fuel Oil Lines.

B43 Specification for Seamless Red Brass Pipe, Standard Sizes
B75 Specification for Seamless Copper Tube
B88 Specification for Seamless Copper Water Tube

B280 Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service.

B302 Specification for Threadless Copper Pipe, Standard Sizes

D 2846 Specification for Chlorinated Poly Vinyl Chloride (CPVC) Plastic Hot and
Cold-Water Distribution Systems

E84 Standard Test Method for Surface Burning Characteristics of Building
Materials

F 441 Specification for Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe,
Schedules 40 and 80 .

F 442 Specification for Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe
(SDR-PR)

F 876 Specification for Cross-linked Polyethylene (PEX) Tubing

F 877 Specification for Cross-linked Polyethylene (PEX) Plastic Hot and Cold-
Water Distribution Systems

F 1281 Specification for Cross-linked Polyethylene/Aluminum/Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe

F 1282 Standard Specification for Polyethylene/Aluminum/ Polyethylene (PE-AL-
PE) Composite Pressure Pipe

F 1974 Standard Specification for Metal Insert Fittings for Polyethylene
{Aluminum/Polyethylene and Cross-linked Polyethylene/Aluminum/Cross- linked
Polyethylene Composite Pressure Pipe .

F 2623 Standard Specification for Polyethylene of Raised Temperature (PE- RT)
SDR 9 Tubingl

F 2769 Polyethylene of Raised Temperature (PE-RT) Plastic Hot- and Cold- water
Tubing and Distribution Systems

BSI (British Standards Institution)
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BS61: Specification for threads for light gauge copper tubes and fittings

BS 2633: Specification for Class | arc welding of ferritic steel pipework for
carrying fluids

BS 2790: Specification for design and manufacture of shell boilers of welded
construction

BS 5154: Specification for copper alloy globe, globe stop and check, check and
gate valves

BS 7291-1: Thermoplastics pipe and fitting systems for hot and cold water for
domestic purposes and heating installations in buildings. General requirements

BS ISO 7121: Steel ball valves for general-purpose industrial applications

CSA (Canadian Standards Association)

F379-1 Solar Domestic Hot Water Systems (Liquid to Liquid Heat Transfer)
ANSI Z21.47/CSA 2.3 Gas-fired central furnaces
C22.1 Canadian Electrical Code

DIN (German Institute for Standardization)

DIN 1910-11 Welding; terms dependent on materials for metal welding

DIN 1910-100 Welding and allied processes - Vocabulary - Part 100: Metal
welding processes

DIN 3352-5 Steel gate valves

DIN 4102 Fire behavior of building materials and building components
DIN 5156 Machine taps for pipe threads

DIN 5157 Sets of taps - Sets of 2 taps for pipe threads

DIN 16833: Polyethylene pipes of raised temperature resistance (PE-RT) - PE-RT
Type | and PE-RT Type Il - General quality requirements, testing

DIN 16834: Polyethylene pipes of raised temperature resistance (PE-RT) - PE-
RT Type | and PE-RT Type Il - Dimensions

DIN 16836: Multilayer pipes - Polyolefin-Aluminum-Multilayer pipes - General
requirements and testing

DIN 16837: Multilayer pipes - Plastics-Multilayer pipes - General quality
requirements and testing
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DIN 16892: Crosslinked polyethylene (PE-X) pipes - General requirements, testing
DIN 16893: Crosslinked polyethylene (PE-X) pipes - Dimensions

DIN 50930-6: Corrosion of metals - Corrosion of metallic materials under
corrosion load by water inside of pipes, tanks and apparatus - Part 6: Evaluation
process and requirements regarding the hygienic suitability in contact with
drinking water

EN (European Standards)

EN 1252-2 standard for capillary and compression fitting for copper tubes.

BS EN 558: Industrial valves. Face-to-face and center-to-face dimensions of
metal valves for use in flanged pipe systems. PN and Class designated valve
BS EN 593: Industrial valves - Metallic butterfly valves for general purposes
BS EN 1057: Copper and copper alloys. Seamless, round copper tubes for water
and gas in sanitary and heating applications
BS EN 1092-1: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Steel flanges
BS EN 1092-2: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Cast iron flanges
BS EN 1092-3: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Copper alloy flanges
BS EN 1092-4: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Aluminum alloy flanges
BS EN 1171: Industrial valves. Cast iron gate valves
BS EN 1254-1: Copper and copper alloys. Plumbing fittings. Fittings with ends for
capillary soldering or capillary brazing to copper tubes
BS EN 1254-2: Copper and copper alloys. Plumbing fittings. Fittings with
compression ends for use with copper tubes
BS EN 1254-3: Copper and copper alloys. Plumbing fittings. Fittings with
compression ends for use with plastics pipes
BS EN 1254-4: Copper and copper alloys. Plumbing fittings. Fittings combining
other end connections with capillary or compression ends
BS EN 1254-5: Copper and copper alloys. Plumbing fittings. Fittings with short
ends for capillary brazing to copper tubes
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BS EN 1254-6: Copper and copper alloys. Plumbing fittings. Fittings with push-fit
ends

BS EN 1254-8: Copper and copper alloys. Plumbing fittings. Fittings with press
ends for use with plastics and multilayer pipes

BS EN 1503-1: Valves. Materials for bodies, bonnets and covers. Steels specified
in European Standards

BS EN 1503-2: Valves. Materials for bodies, bonnets and covers. Steels other than
those specified in European Standards

BS EN 1503-3: Valves. Materials for bodies, bonnets and covers. Cast irons
specified in European Standards

BS EN 1503-4: Valves. Materials for bodies, bonnets and covers. Copper alloys
specified in European Standards

BS EN 1984 Industrial valves - Steel gate valves
BS EN 2082-2: Standard for aluminum alloy forging stock and forgings.

BS EN 10220 Seamless and welded steel tubes - Dimensions and masses per unit
length

BS EN 10226-1: Pipe threads where pressure tight joints are made on the threads.
Taper external threads and parallel internal threads. Dimensions, tolerances and
designation

BS EN 10226-2: Pipe threads where pressure tight joints are made on the threads.
Taper external threads and taper internal threads. Dimensions, tolerances and
designation

BS EN 10226-3: Pipes threads where pressure-tight joints are made on the threads.
Verification by means of limit gauges

BS EN 10241: Steel threaded pipe fittings
BS EN 10242: Threaded pipe fittings in malleable cast iron

BS EN 10253-1 Butt-welding pipe fittings. Wrought carbon steel for general use
and without specific inspection requirements

BS EN 10253-2 Butt-welding pipe fittings. Non alloy and ferritic alloy steels with
specific inspection requirements

BS EN 10255 Non-Alloy steel tubes suitable for welding, threading and other
joining methods - Requirements and test methods

BS EN 12285-1: Workshop fabricated steel tanks. Horizontal cylindrical single
skin and double skin tanks for the underground storage of flammable and non-
flammable water polluting liquids
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BS EN12285-2: Workshop fabricated steel tanks. Horizontal cylindrical single skin
and double skin tanks for the aboveground storage of flammable and non-flammable
water polluting liquids

BS EN 12288 Industrial valves - Copper alloy gate valves

BS EN 12502-1: Protection of metallic materials against corrosion - Guidance on
the assessment of corrosion likelihood in water distribution and storage systems-
Part 1: General

BS EN 12502-2 : Protection of metallic against corrosion - Guidance on the
assessment of corrosion likelihood in water distribution and storage systems - Part
2: Influencing factors for copper and copper alloys

BS EN 12502-3 : Protection of metallic materials materials against corrosion -
Guidance on the assessment of corrosion likelihood in water distribution and
storage systems - Part 3: Influencing factors for hot dip galvanized ferrous
materials

BS EN 12502-4 : Protection of metallic materials against corrosion - Guidance on
the assessment of corrosion likelihood in water distribution and storage systems -
Part 4: Influencing factors for stainless steels

BS EN 12502-5 : Protection of metallic materials against corrosion - Guidance on
the assessment of corrosion likelihood in water distribution and storage systems -
Part 5: Influencing factors for cast iron, unalloyed and low alloyed steels

BS EN 12693: Refrigerating systems and heat pumps. Safety and environmental
requirements. Positive displacement refrigerant compressor.

BS EN 12953-1:Shell boilers. General.

BS EN 12953-2:Shell boilers. Materials for pressure parts of boilers and
accessories

BS EN 12953-3 Shell boilers. Design and calculation for pressure parts.

BS EN 12953-4:Shell boilers. Workmanship and construction of pressure parts of
the boiler

BS EN 12953-5:Shell boilers. Inspection during construction, documentation and
marking of pressure parts of the boiler

BS EN 12953-6:Shell boilers. Requirements for equipment for the boiler

BS EN 12953-7:Shell boilers. Requirements for firing systems for liquid and
gaseous fuels for the boilers

BS EN 12953-8:Shell boilers. Requirements for safeguards against excessive
pressure
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BS EN 12953-9:Shell boilers. Requirements for limiting devices of the boiler and
accessories

BS EN 12953-10:Shell boilers. Requirements for feedwater and boiler water
quality

BS EN 12953-11:Shell boilers. Acceptance tests

BS EN 12953-12:Shell boilers. Requirements for grate firing systems for solid
fuels for the boiler

BS EN 12953-13:Shell boilers. Operating instructions
BS EN 13709 Standard for Steel globe and globe stop and check valves.

BS EN 13741 Thermal performance acceptance testing of mechanical draught
series wet cooling towers

BS EN 13789: Industrial valves. Cast iron globe valves

BS EN 14610 : Welding and allied processes - Definitions of metal welding
processes

BS EN 15034:Heating boilers. Condensing heating boilers for fuel oil

BS EN 15417: Gas-fired central heating boilers - Specific requirements for
condensing boilers with a nominal heat input greater than 70 kW

BS EN 15501: Thermal insulation products for building equipment and industrial
installations. Factory made expanded perlite (EP) and exfoliated vermiculite (EV)
products. Specification

BS EN 15502-1: Gas-fired heating boilers. General requirements and tests

BS EN 15502-2-1: Gas-fired central heating boilers. Specific standard for type C
appliances and type B2, B3 and B5 appliances of a nominal heat input not
exceeding 1000 kw

BS EN 16767 Industrial valves. Steel and cast iron check valves

DIN EN 558: Industrial valves. Face-to-face and center-to-face dimensions of
metal valves for use in flanged pipe systems. PN and Class designated valve

DIN EN 593 : Industrial valves - Metallic butterfly valves for general purposes

DIN EN 1057: Copper and copper alloys. Seamless, round copper tubes for water
and gas in sanitary and heating applications

DIN EN 1092-1: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Steel flanges
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DIN EN 1092-2: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Cast iron flanges

DIN EN 1092-3: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Copper alloy flanges

DIN EN 1092-4: Flanges and their joints. Circular flanges for pipes, valves, fittings
and accessories, PN designated. Aluminum alloy flanges

DIN EN 1171: Industrial valves. Cast iron gate valves

DIN EN 1254-1: Copper and copper alloys. Plumbing fittings. Fittings with ends
for capillary soldering or capillary brazing to copper tubes

DIN EN 1254-2: Copper and copper alloys. Plumbing fittings. Fittings with
compression ends for use with copper tubes

DIN EN 1254-3: Copper and copper alloys. Plumbing fittings. Fittings with
compression ends for use with plastics pipes

DIN EN 1254-4: Copper and copper alloys. Plumbing fittings. Fittings
combining other end connections with capillary or compression ends

DIN EN 1254-5: Copper and copper alloys. Plumbing fittings. Fittings with short
ends for capillary brazing to copper tubes

DIN EN 1254-6: Copper and copper alloys. Plumbing fittings. Fittings with push-
fit ends

DIN EN 1254-8: Copper and copper alloys. Plumbing fittings. Fittings with press
ends for use with plastics and multilayer pipes

DIN EN 1984 Industrial valves - Steel gate valves
DIN EN 10242: Threaded pipe fittings in malleable cast iron

DIN EN 10255 Non-Alloy steel tubes suitable for welding, threading and other
joining methods - Requirements and test methods

DIN EN 12285-1: Workshop fabricated steel tanks. Horizontal cylindrical single
skin and double skin tanks for the underground storage of flammable and non-
flammable water polluting liquids

DIN EN 12285-2: Workshop fabricated steel tanks. Horizontal cylindrical single
skin and double skin tanks for the aboveground storage of flammable and non-
flammable water polluting liquids

DIN EN 12288 Industrial valves - Copper alloy gate valves

DIN EN 12502-1: Protection of metallic materials against corrosion - Guidance on
the assessment of corrosion likelihood in water distribution and storage systems-
Part 1: General
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DIN EN 12502-2 : Protection of metallic against corrosion - Guidance on the
assessment of corrosion likelihood in water distribution and storage systems -
Part 2: Influencing factors for copper and copper alloys

DIN EN 12502-3 : Protection of metallic materials materials against corrosion -
Guidance on the assessment of corrosion likelihood in water distribution and
storage systems - Part 3: Influencing factors for hot dip galvanized ferrous
materials

DIN EN 12502-4 : Protection of metallic materials against corrosion - Guidance
on the assessment of corrosion likelihood in water distribution and storage systems
- Part 4: Influencing factors for stainless steels

DIN EN 12502-5 : Protection of metallic materials against corrosion - Guidance
on the assessment of corrosion likelihood in water distribution and storage systems
- Part 5: Influencing factors for cast iron, unalloyed and low alloyed steels

DIN EN 12693: Refrigerating systems and heat pumps. Safety and environmental
requirements. Positive displacement refrigerant compressor.

DIN EN 12953-1:Shell boilers. General

DIN EN 12953-2:Shell boilers. Materials for pressure parts of boilers and
accessories

DIN EN 12953-3 Shell boilers. Design and calculation for pressure parts.

DIN EN 12953-4:Shell boilers. Workmanship and construction of pressure parts of
the boiler

DIN EN 12953-5:Shell boilers. Inspection during construction, documentation and
marking of pressure parts of the boiler

DIN EN 12953-6:Shell boilers. Requirements for equipment for the boiler

DIN EN 12953-7:Shell boilers. Requirements for firing systems for liquid and
gaseous fuels for the boilers

DIN EN 12953-8:Shell boilers. Requirements for safeguards against excessive
pressure

DIN EN 12953-9:Shell boilers. Requirements for limiting devices of the boiler and
accessories

DIN EN 12953-10:Shell boilers. Requirements for feedwater and boiler water
quality

DIN EN 12953-11:Shell boilers. Acceptance tests
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DIN EN 12953-12:Shell boilers. Requirements for grate firing systems for solid
fuels for the boiler

DIN EN 12953-13:Shell boilers. Operating instructions
DIN EN 13709 Standard for Steel globe and globe stop and check valves.

DIN EN 13741 Thermal performance acceptance testing of mechanical draught
series wet cooling towers

DN EN 13789: Industrial valves. Cast iron globe valves

DIN EN 14610 : Welding and allied processes - Definitions of metal welding
processes

DIN EN 15034:Heating boilers. Condensing heating boilers for fuel oil

DIN EN 15501:Thermal insulation products for building equipment and industrial
installations. Factory made expanded perlite (EP) and exfoliated vermiculite (EV)
products. Specification

DIN EN 15502-1: Gas-fired heating boilers. General requirements and tests

DIN EN 15502-2-1: Gas-fired central heating boilers. Specific standard for type C
appliances and type B2, B3 and B5 appliances of a nominal heat input not
exceeding 1000 kw

DIN EN 16767 Industrial valves. Steel and cast iron check valves
NF EN 12304:standard for Steel Plug Valves

ISO (International Organization for Standardization)

ISO 7.1 : Pipe threads where pressure-tight joints are made on the threads -- Part
1: Dimensions, tolerances and designation

ISO 49: Malleable cast iron fittings threaded to 1SO 7-1
ISO 65: Carbon steel tubes suitable for screwing in accordance with ISO 7-1
ISO 274 : Copper tubes of circular section -- Dimensions

ISO 2016 : Capillary solder fittings for copper tubes; Assembly dimensions and
tests

ISO 3419 : Non-alloy and alloy steel butt-welding fittings
ISO 4145 : Non-alloy steel fittings threaded to 1SO 7/1

ISO 4200: Plain end steel tubes, welded and seamless; general tables of dimensions
and masses per unit length

ISO 5996 : Cast iron gate valves
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ISO 7005-1 : Pipe flanges - Part 1: Steel flanges for industrial and general service piping
systems

ISO 7005-2 : Metallic flanges; part 2: cast iron flanges
ISO 7005-3 : Metallic flanges; part 3: copper alloy and composite flanges

ISO 10294-1 : Fire resistance tests - Fire dampers for air distribution systems - Part
1: Test method

ISO 10294-2 : Fire resistance tests - Fire dampers for air distribution systems -
Part 2: Classification, criteria and field of application of test results

ISO 10294-3 : Fire resistance tests - Fire dampers for air distribution systems - Part
3: Guidance on the test method

ISO 10294-4 : Fire resistance tests - Fire dampers for air distribution systems - Part
4: Test of thermal release mechanism

ISO 10294-5 : Fire resistance tests - Fire dampers for air distribution systems - Part
5: Intumescent fire dampers

ISO 15875-1 : Plastics piping systems for hot and cold water installations
Crosslinked polyethylene (PE-X) - Part 1: General

ISO 15875-2 : Plastics piping systems for hot and cold water installations
Crosslinked polyethylene (PE-X) - Part 2: Pipes

ISO 15875-3 : Plastics piping systems for hot and cold water installations
Crosslinked polyethylene (PE-X) - Part 3: Fittings

ISO 15875-5 : Plastics piping systems for hot and cold water installations
Crosslinked polyethylene (PE-X) - Part 5: Fitness for purpose of the system

ISO 21003-1 : Multilayer piping systems for hot and cold water installations inside
buildings - Part 1: General

ISO 21003-2 : Multilayer piping systems for hot and cold water installations inside
buildings - Part 2: Pipes

ISO 21003-3 : Multilayer piping systems for hot and cold water installations inside
buildings - Part 3: Fittings

ISO 21003-5 : Multilayer piping systems for hot and cold water installations inside
buildings - Part 5: Fitness for purpose of the system

ISO 22391-1 : Plastics piping systems for hot and cold water installations -
Polyethylene of raised temperature resistance (PE-RT) - Part 1: General

ISO 22391-2 : Plastics piping systems for hot and cold water installations -
Polyethylene of raised temperature resistance (PE-RT) - Part 2: Pipes

Y\Y



ISO 22391-3 : Plastics piping systems for hot and cold water installations -
Polyethylene of raised temperature resistance (PE-RT) - Part 3: Fittings

ISO 22391-5 : Plastics piping systems for hot and cold water installations -
Polyethylene of raised temperature resistance (PE-RT) - Part 5: Fitness for purpose
of the system

JIS(Japanese Industrial Standards)

JIS B 2011: Bronze gate, globe, angle, and check valves
JIS B 2031: Gray cast iron valves

JIS B 2071 : Steel valves

MSS (Manufacturers Standardization Society)

MSS SP-80 :Bronze Gate, Globe, Angle and Check Valves

NFPA (National Fire Protection Association)
NFPA 1: Fire Code

NFPA 30: Flammable and Combustible Liquids Code
NFPA 31: Standard for the Installation of Oil Burning Equipment

NFPA 37: Standard for the Installation and Use of Stationary Combustion
Engines and Gas Turbines

NFPA 54: National Fuel Gas Code

NFPA70: National Electrical Code

NFPA72: National Fire Alarm and Signaling Code
NFPA 88A: Standard for Parking Structures

NFPA 409: Standard on Aircraft Hangars

UL (Underwriters Laboratories)

UL 58 Standard for Steel Underground Tanks for Flammable and Combustible Liquids
UL 80 Standard for Steel Tanks for Oil-Burner Fuels and Other Combustible Liquids
UL 127 Standard for Factory-Built Fireplaces

UL 142 Standard for Steel Aboveground Tanks for Flammable and Combustible Liquids
UL 174 Standard for Household Electric Storage Tank Water Heaters
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UL 180 Standard for Liquid-Level Gauges for Oil Burner Fuels and Other
Combustible Liquids

UL 181 Standard for Factory-Made Air Ducts and Air Connectors

UL 207 Standard for Refrigerant-Containing Components and Accessories,
Nonelectrical

UL 268 Smoke Detectors for Fire Alarm Systems

UL 268A Standard for Smoke Detectors for Duct Application
UL 343 Standard for Pumps for Oil-Burning Appliances

UL 412 Standard for Refrigeration Unit Coolers

UL 443 Standard for Steel Auxiliary Tanks for Oil-Burner Fuel
UL 471 Standard for Commercial Refrigerators and Freezers
UL 499 Standard for Electric Heating Appliances

UL 536 Standard for Flexible Metallic Hose

UL 555 Standard for Fire Dampers

UL 5558 Standard for Smoke Dampers

UL 723 Standard for Test for Surface Burning Characteristics of Building Materials
UL 727 Standard for Qil-Fired Central Furnaces

UL 729 Standard for Oil-Fired Floor Furnaces

UL 867 Standard for Electrostatic Air Cleaners

UL 900 Standard for Air Filter Units

UL 907 Standard for Fireplace Accessories

UL 1046 Standard for Grease Filters for Exhaust Ducts

UL 1316 Glass-Fiber-Reinforced Plastic Underground Storage Tanks for Petroleum
Products, Alcohols, and Alcohol-Gasoline Mixtures

UL 1453 Standard for Electric Booster and Commercial Storage Tank Water Heaters
UL 1812 Standard for Ducted Heat Recovery Ventilators

UL 1815 Standard for Nonducted Heat Recovery Ventilators

UL 1995 Heating and Cooling Equipment

UL 2043 Standard for Fire Test for Heat and Visible Smoke Release for Discrete Products
and Their Accessories Installed in Air-Handling Spaces
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Cooling water

Chilled water

Water Heater

Atrium

Comfort

Refrigerant detector

Air pollutants

Hanger

Joint

Earthing

Compression fitting or flared joi
Short circuit

Capillary soldering

Occupancy

Size

Flooded lead _acid battery
Valve regulated lead _acid batte
Flooded nickel cadmium battery
Air recirculation

Vented room heater

Unvented room heat
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Radial blade
Mineral wool
Plenum
Foundation
Evaporator
Air exhausting
Air cleaning
Ventilation

Support

Draft regulator
Automatic reset
Manually reset
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Ventilation Qs Mg s <— dged
Mechanical ventilation Sl &5
Air conditioning Eadao 4005
Natural ventilation sk g
Positive displacement oy Cute plrasly)
Condensation gl
Condenser JYWRIEH @ ISHICeN
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Expansion bend Llul o3
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Readily accessible

Seam

Joint

Liquid receiver

Appliance

Low heat appliance

Vented appliance

Closed combustion solid
fuel burning appliance
Unvented appliance

Room air conditioner
Electric heating appliance
Specific appliance
Commercial cooking appliance
Self — contained equipment (Pack
Design working temperature
Damper

Fire damper

Smoke damper

Backdraft damper

Offset

Induced draft venting

Low- heat chimney

Vent

Forced-draft venting
Chimney

Outdoor opening

Flow diagram
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Boiler

Automatic boiler

Schedule

Annual degree day cooling (AD
Annual degree day heating (AD
Ordinary construction

Tight construction

Hood face area

High probability system

Low probability system

Closed system

Vented closed system

Open — spray system

Double — indirect open spray sy
Indirect refrigerant system
Direct refrigerant system

Air distribution system

Indirect closed system

Indirect vented closed system
Indirect open spray system
Flame spread index

Smoke developed index

Pilot

Continuous pilot

Interrupted pilot

Intermittent pilot

Masonry fireplace

Factory built
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Safety valve

Pressure relief valve
Butterfly valve

Non- rising stem valve
Cock valve

Automatic gas shutoff valve
Quick closing valve

Stop valve

Gate valve

Globe valve

Check valve

Water hammer

High- side pressure

Low — side pressure
Refrigerant pump out function
Ventilation thimble
Clearance

Air space

Design pressure of the tank
Design working pressure
Confined space

Unconfined space
Hazardous location
Unusually tight construction
Confined space

Stainless steel Listed
Grease filter

Fusible link
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Accessible

Protective assembly

Expansion joint

Occupancy

Duct

Riser duct

Canopy

Crawl space

Draft hood

Positive displacement compressor
Nonpositive displacement compressor
Safety shutoff device

Flame safeguard

Oxygen depletion safety shutoff system (ODS)
Flame safeguard

Modulating control

High limit

Enclosed furnace

Furnace

Evaporative cooler

Gas tight

Xenon

Brazing

Soldering

Flexible connection

Breaching connector

Tube- axial

Reclaimed refrigerant
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Recovered refrigerant
Recycled refrigerant
Atmospheric tank
Pressure vessel

Supply tank

Gravity tank

Storage tank

Auxiliary tank
Interlock

Burner

Flue

Draft

Induced draft

Natural draft

Fire compartment
Combustible materials
Noncombustible materials
Machinery room
Approved

Anchor

Infiltration
Condensing unit
Convection

Water hammer arrestor
Automatic gas shutoff device
Fitting

Compression fitting
Air
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Combustion air
Recirculated air
Return air
Outdoor air
Exhaust air
Make up air
Supply air
Hood
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