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- OVERVIEW

Copper tube is a strong and versatile metal that has been used in various applications for thousands of years.
With its unique properties and enviable performance records, copper tube is the leading choice of modern
contractors for plumbing, heating systems and mechanical systems in all kinds of building and industrial
facilities.

As the industry rapidly changes and evolves with more efficient products, so | Operating Pressure @ 65°C
must the standards, specifications and design equations for copper systems.

The gradual phase-out of refrigerants harmful to environmental has ushered

in newer, more efficient systems which operate a higher pressure. It is

important not only to be cost effective but also to provide a safe

environment for the public.

Why choose Copper?

1. Superior performance at reasonable cost. Copper piping systems have proven to
be durable and reliable for over 90 years.

* Copper has excellent resistance to corrosion and scaling, high mechanical strength, high-temperature
resistance and lifetime resistance to UV degradation. Copper assure long, trouble-fiee service, which
translates to satisfied customers and systems that last

Copper piping is installed
in 80% of U.S. buildings. i
(Duane Craig) j

¥ * The workability of soft or annealed copper allows it to be run, without joints, through the building
spaces where other materials would be difficult to use. Copper tube can be bent and formed, it is
frequently possible to eliminate elbows and joints

Heat Transfer Comparison

Copper tube does not require the heavy thickness of ferrous or threaded pipe of the same internal
diameter. This means copper permits easier handling and prefabrication. It costs.less to transport and
takes less space when installed.

The process of joining Copper is easier, more efficient and reliable
that other materials. Copper tube can be joined with capillary
3 |  fittings. These fittings save material and make smooth, neat, strong
| StainlessSteel  Aluminiom  Copper | and leak-proof joints. No extra thickness or weight is necessary to
S SRS #  compensate for material removed by threading.
Copper is antimicrobial properties. It is the only solid surface material registered by the U.S Environmental Protection Agency to continuously
and naturally inhibits the growth of harmful pathogens including bacteria, mould,algae and fungi .

+ Copper’s smooth interior means minimum resistance to flow. Fittings do not restrict flow.

~ = Copper can resist decay from internal attack and can withstand physical
damage in service

{ Work Hardemng

When copper stretches : _

. deformation due to stress) the grain structure is_
Copper -is safe. Copper tube will not burn or support | reoriented and made sfronger bv work
combustion or de-compose to toxic gases. Therefore, it | hardening. As more is apphed up to a point,

will not carry fire through floors, walls and ceiling. Volatile | copper simply getstmnger :

organic compounds are not required for installation

The combination of easy handling, forming and joining permits savings
in installation time, material and overall costs.

Copper is dependable. Copper tube is manufactured to
well-defined composition standards and marked with
permanent identification so you know exactly what it is
and who made it. It is accepted by virtually every
plumbing code g —— i Go?i};r n.fwauﬂ Gra Sl;& !?055 -mm Averdg-— Gwm iz

2 . 40% of the i
Copper is 100% recyclable. Copper . world's copper | | A smaller, tighter grain structure can result in.greatly

can be recycled over and over { demandismet | @ improved performance. In these samples, the one on
without degradation in content or : by recycled - the right outperforms by over 20% (viewed at 100x

: i g magnification
properties. i copper. = :
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TECHNICAL DATA

Physical and Mechanical Properties

DENJI® seamless copper tube is manufactured from phosphorus deoxidized copper alloy
C12200. The melting point of copper is 1981°F (1083°C) and it has density of 8,890
kg/m3. DENIJI® provide a wide range of seamless copper tubes, supplied in both hard
drawn and bright annealed to meet customer’s requirements.

DENJI® copper tube is made of pure electrolysis copper, precise in size and smooth on
surface.

SR Mechanical Properties Table
- Tolerances:
Mechanical Properties Hardness

~ All DENJI® copper tubes | Tensila Elnngatiun'{'ﬁ

] : i _ strength (Mpa) k)
are manufactured to the | 5015 0.040 — = .
hlghest standard with the 050 Annealed >205 0.015-0.040

- wall thickness within a : 060 Annealed >205 >0.035

tolerance of max 10%.

G11000 060 Annealed =200 5 >0.040

. : 050 Annealed >200 2 >0.025
Cleanliness : C12200 H 58 > 250

All DENJI® copper tubes | C1100 o >205 2

| oL 245 ~ 325 g =
are 100% carbon free. All o >265 .

tubes are cleaned and : 12200 0 >205 0.025-0.060
sample tested to meet | 2L 220 Sl

% 3 ; 245 ~ 325 - =
the internal  residue H >255

requirement of < | EN1057 - -0 >220 >40

>290 >3

0038g/m2 : . >250 >30 or 20

Type of Copper Tubes and Standards

Cbmmercia!ly Available Lengths

Tube Type - Standar . Application
: Nominal or Standard Size Drawn Annealed

ACR - ASTM B280 |Air Conditioning, Refrigeration, Natural Gas, Straight Lengths | 3/8" to 41/8" | 58m
Liquified Petroleum Gas, Compressed Air Coils 1/4" to 3/4" -

AS1571 Air Conditioning, Refrigeration, Compressed Air Straight Lengths | 1/2"to 4 1/8" | 5.8 m
Coils 1/4" to 3/4" -

ASTM B88 |Domestic Water Services and Distribution, Fire
Protection, Solar, Fuel / Fuel Oil, Natural Gas, LPG,
HVAC, Snow Melting, Compressed Air, Vacuum
System

ASTM B88 |Domestic Water Services and Distribution, Fire

; - Protection, Solar, Fuel / Fuel Oil, Natural Gas, LPG,
HVAC, Snow Melting, Compressed Air, Vacuum
System

ASTM B88 |Domestic Water Services and Distribution, Fire
Protection, Solar, Fuel / Fuel Qil, HVAC, Snow Straight Lengths | 1/2"to 4 1/8"
Melting, Vacuum systems

Straight Lengths | -3/8" to 4 1/8"

Straight Lengths | 3/8" to 4 1/8"

MEDICAL GAS Medical Gas, Compressed Medical Air, Vacuum

TYPEK | ASTMB819 | T Pieoionats | b g 1

MEDICAL GAS Medical Gas, Compressed Medical Air, Vacuum

TYPE L ASTM B819 St Straight Lengths | 3/8"to 4 1/8"
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ASTM B-280

Seamless Copper Tubes for Air Conditioning and Refrigeration Field Service

This copper tube are Widely used for heat exchangers, radiators, coolers, electro-heat-up pipe, air
conditioner and refrigerators. The straight pipes can be used for oil transportation, brake pipes, water
pipes and gas pipes for construction.

Standard sizes and data for Annealed Coil Copper Tubes (15 metres [coil)

Standard
size

3/8"
1/2"
5/8"
314"
7/8"
11/8"
13/8"
15/8"
21/8"
2 5/8"
3 /8"
3 5/8"
4 1/8"

Safe Working Pressure

: 251tm
Safe working pressures for copper tube are calculated on the formula from = —S—
ANSI B31 Standard Code for Pressure Piping. This formula includes the | Where: D max- 08 tm
maximum allowable stress the pipe can be under, the wall thickness and the = P = allowable pressure,psi
outside diameter of the tubing and also includes a working temperature. £ :‘v‘:ﬁ't"'::::wn‘:::’;:::’] 5:1'::5 Insonsion, g3}
The value of S in the formula is the maximum allowable stress (ASME B31) for | ™ _ oliside diirets r(m;x) -
continuous long term service of the tube material. 2 :

T B A N N A

N
Annealed Copper o A The allowable stress value depends on the service

1981°F

Copper begins to anneal at temperature and on the temper of the tube, drawn or
700°F and becories ‘soff with sresngsemporoure nge annealed. The ratings for Drawn tube can be used for
increasing [ and  1000°F: soloferecl systems la?nd systems using  properly
temperature. Sifiga the o designed mechanical joints.

E'VAE/R industry joins COPEEF e it e The rating for Drawn working temperature of the copper
y brazing pieces togethe

tubing can be up to 400°F. Annealed copper tubing can
between 1150°F to 1550°F, al have maximum stress from 3,000 to 6,000 pounds per
HVAC/R systems are

square inch (psi). Drawn tubing can have stress from
considered to be annealed 8,200 to 10,300 psi.
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AS1571

Seamless Copper Tubes for Air Conditioning and Refrigeration Field Service

DENJI® copper tube also manufactures another range of copper tube to comply with Australian Standards,
AS/NZS 1571 Seamless Copper tubes for Air-conditioning and Refrigeration.

Standard sizes and data for Annealed Coul Copper Tubes (15 metres /coil)

Standard OQutside Wall ninal ' ki .
size Diameter | Thickness ight (

[ in ] in [ om | in | o | kgstom| psi | kPa | poi [ Pa | psi | ko4 [psi | kPa | poi |

Standard sizes and data for Hard Drawn Straight Copper Tubes (5.8 metres /lenght)

Standard|  Outside
size Diameter |

1/8
5/8
/8
1/8

GG I S i S SR S G G §

(Expansion

Copper tube, like all piping materials, expands
and contracts with temperature changes.
Therefare, in a copper tube system subjected to
excessive temperature changes, a long line
tends to buckle or bend when it expands unless
compensation is built into the system. The
expansion of a length of copper tube may be
calculated from the formula:

‘: Temperature Rise (degrees F) x Length (feet) x 12
. (inches per foot) x Expansion Coefficient (inches per |
| inch per degree F) = Expansion (inches) f

Expansion (or Contraction) per 100 Feet, inches

Calculation for expansion and contraction
should be based on the average coefficient of
expansion of copper which is 0.0000094 inch : 25 50 75 100 125 150 175 200 225 250 275 300 325 350
per inch per degree F, between 70 F and 212 F.

Temperature Change, F
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ASTM B-88

This specification covers seamless copper water tube suitable for general plumbing, similar applications for
the conveyance of fluids and commonly used with solder, flared, or compression type fittings. This standard
is separated into three tube types: K—L— M.

Standard sizes and data for Hard Drawn Straight Copper Tubes (5.8 metres /lenght)

3/8"

1/2"

distnbuhon e 5/8"

fire protec : 3/4"

“solar, e 7/8"

fuel fﬂDll, o : R
HVAC, . 13/8"
compressed air,. 1 5/8"
oxygen, :
LPG gas, snow 218
2 5/8"
3 1/8"
3 5/8"
41/8"

Nominal
Weight

0375 | 952 | 0.030 | 0.76 1.08 1363 | 9397 9080
0.500 | 1270 | 0.035 | 0.89 171 1189 | 8198 7929
14 0.625 | 1590 | 0.040 | 1.02 246 | 1087 | 7404 7239
servic and 0.750 | 19.10 | 0.042 | 1.07 3.12 940 | 6481 6267
Gt 0875 | 2222 | 0.045 | 1.14 3.90 BEZ el Boe s 5778
protection, solar, 11/8" | 1125 | 2860 | 0050 | 127 5.63 740 | 5102 4936
fuelandeil, 13/8" | 1375 | 3490 | 0055 | 140 7.62 666 | 4592 4440
?:::; . 158" | 1625 | 4130 | 0060 | 1.52 9.81 614 | 4233 4095
e 218" | 2125 | 54.00 | 0070 | 178 1509 .| 545 | 3757 3633 |
e 25/8" | 2625 | 6670 | 0080 | 203 21.31 505 | 3481 . 3364
vacUuM syste 318" | 3125 | 7940 | 0090 | 229 28.67 475 | 3275 3164
. 35/8" | 3625 | 9210 | 0100 | 254 36.93 456 | 3144 3040
41/8" | 4125 | 10480 | 0110 | 279 46.21 440 | 3033 2930

Actual Nommal Safe ering Internal Pressures
Outside Diameter| Wall Thickness S e

kgslSBm

Types M are : 77"
for_interior-dem 5/8"
tic water service y
and distribution. 7/8
fire protection, 11/8"
solar, fuel and oif, 13/8"

el 15/8"
21/8"
25180
3.71/8"
35/8"
41/8"




Copper Tube

ASTM B 819

DENJI® copper tube which used for medical gas systems is identified as type K & L, manufactured by such
hot working necessary to convert the billet to a tubular shape and cold worked to the finished size,
furnished in the H58 (Drawn General Purpose) temper.

Standard sizes and data for Hard Drawn Straight Copper Tubes (5.2 metres /lenght)

3/8"
1/2"
5/8"
3/4"
7/8"
11/8"
1.3/8"
15/8"
21/8"
25/8"
31/8"
3 5/8"
41/8"

b : : Nomi Safe Working Internal Pressures
Actual Size |Qutside Diameter | Wall Thickness el { = T e

__ _ Weight 150°F { o
mm | _in | mm | kgs/58m | Psi |

3/8" 0.030 0.76 1.08 1363

1/2" 0.035 | 0.89 1.71 1189

5/8" 0.040 | 1.02 2.46 1087

3/4" 0.042 | 1.07 3.12 940

7/8" 0.045 1.14 3.90 867

11/8" 0.050 | 127 5.63 740
13/8" 0.055 | 1.40 7.62 666
dib/87 0.060 1.52 9.81 614
21/8" 0.070 | 1.78 15.09 545
2 5/8" 0.080 2.03 21.31 505
3 1/8" 0.090 | 229 28.67 475
3 5/8" 0.100 2.54 36.93 456
41/8" 0.110 2.79 46.21 440

(Quaiity Control

'™ In order to ensure high quality batch of products,
¥4 DENJI® has a stringent and sophisticated Quality =
.. Control Test as dictated by International Standards. All
products undergo self- . £
A . \3 inspection, scanning All DEN.:ll copper tubes are
inspections and final inspections before electronically tested by Eddy
being approved for delivery to clients. Curr?nt method, as per the
These procedures are carried out strictly ~ requirements of ASTM E 243,
in accordance with ISO 9002 standards. to ensure tube integrity.

o




PRESSURE — TEMPERATURE CONVERSION CHART

T
65°C
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Copper Tube

55°C| 60°C

149°F

131°F| 140°F

Pressure in psi

252
1586
228

2592
3093
2933

RA09A |

2609 2945 3308 3702 4131

1789|

(550 1990

25.5| 30.7
183.9] 207.1
213| 264
200.5| 227.8
303.8| 340.0
362.9| 406.7

.2021 2281 2572 2890

| 3566 i

3241 3654

3783 4270 4797 *5365° 599.0 666.9

0| 25611 28611 5212 3560l 4154l 4481

2930 330.7 3729 4191 4682 5171}

0.06805 | 0.07031 | 51.715 | 6.895 0.6895

1

mph

0.0833374 0.09144 | 0.0568187

14.696 1 1.0332 760 |[101.325| 1.01325

12

1 0.3048 1.097 0.68182

14.2233 | 0.96784 g 735.559 | 98.096 | 0.98067

39.37

3.281 36 2237

0.01934 | 0.00132 | 0.00136 1 0.1333 | 0.001333

0.01093613

0.0009113 | 0.000278 0.001 | 0.00062137

0.145 | 0.00987 | 0.0102 | 7.5006 1 0.01

10.936

091134 | 027778 1 0.62137

14.5038 | 0.98692 | 1.01972 | 750.062 | 100 1

17.6

1.467 0.44704 1609.3 1.609 1

LENGTH

Inches | Feet | Yards Mile

from Celsius

to Kelwin Ty =fc +27313

to Fahrenheit { =(18.7-)+32

1
100
25.4
304.8

0.03937
39.37
1
12

0.00328 | 0.00109

3.2808 | 1.0936
0.08333 | 0.02778
0.3333

0.0000006
0.0000062
0.00001578
0.0001894

1
0.0254
0.3048

from Fahrenheit to Kelvin

T =B 2 o
- 32
18

to Celsius

tc

914.4
1609300

0.9144
1609.3

36 1 0.0005682

63360

from Kelvin

to Celsius fc =T —27318
to Fahrenheit 1 = 187, -27315)+32

PROJECT REFERENCES :

Apartemen
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