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COPPER TUBE
NS4

HHEHE S| #E 1A

=L Y 0| &4
TUBE =33 Aol = B MU (kg/or ec
TYPE (&) (A) (B) (mm) (mm) (kg/m) A= o Z <
8 7 9.52 0.89 0.216 111.0 71.6
10 % 12.70 1.24 0.399 123.0 79.7
15 7 15 .88 1.24 0.510 95.3 61.6
- % 19.05 1.24 0.620 787 50.9
20 Y 22,22 1.65 0.953 90.8 58.7
25 1 28.58 1.65 1.248 69.7 45 1
32 1Y 34.92 1.65 1.541 56.6 36.6 SEE ITEM
40 1% 4128 1.83 2.027 53.7 34.7 PRODUCED
K 50 2 53.98 211 3.073 46 1 29.8 NES ]
65 2V 66.68 2 41 4.349 432 27.9 o|2H
80 3 79.38 277 5.959 42 4 27 4 J|E
90 3% 92.08 3.05 7.625 39.8 257
100 4 104.78 3.40 9.679 38.7 25.0
125 5 130.18 4.06 14,378 37.2 240
150 6 155.58 4.88 20.650 38.1 24.7
200 8 206.38 6.88 38.541 412 26.6
250 10 257.18 8.59 59 962 415 27.0
8 2 9.52 0.76 0.187 95.4 61.7
10 % 12.70 0.89 0.295 81.7 52.8
15 v 15 .88 1.02 0.426 745 481
- % 19.05 1.07 0.540 65.3 422
20 Y 22.22 1.14 0.675 60. 1 38.8
25 1 28.58 1.27 0.974 52.6 34.0 SEE ITEM
32 1% 34.92 1.40 1.318 47.9 31.0 PRODUCED
40 1% 41 .28 1.62 1.697 43.3 28.0 Rt
. 50 2 53.98 1.78 2 609 38.5 249 2 p ot
65 2V 66.68 2.03 3.685 35.5 22.9 JhAH R
80 3 79 .38 2.29 4.957 341 22.0 PN
90 3% 92.08 2.54 6.386 33.0 21.3 olZ iz
100 4 104.78 2.79 7.990 315 20 .4 S|t
125 5 130.18 3.18 11.340 28.8 18.6
150 6 155.58 3.56 15.197 27.3 17.6
200 8 206.38 5.08 28.715 29.7 19.2
250 10 257.18 6.35 44725 29.9 19.2
300 12 307.98 711 60.066 27.8 14.8
10 % 12.70 0.64 0.217 57.2 37.0
15 [ 15 .88 0.71 0.302 51.5 33.3
20 % 22.22 0.81 0.487 39.6 25.6
25 1 28.58 0.89 0.692 34.4 222
32 1% 34.92 1.07 1.017 35.0 22.6 SEE ITEM
40 1% 41 .28 1.24 1.394 35.1 22.7 PRODUCED
50 2 53.98 1.47 2167 30.7 19.8 2oyt
M 65 2% 66.68 1.65 3.013 28.4 18.3 b=t 2
80 3 79.38 1.83 3.985 26.8 17.3 a2y
90 3% 92.08 211 5.331 26.7 17.3 o|2 uy
100 4 104.78 2 41 6.928 26.6 17.2 J1E}
125 5 130.18 2.77 9.910 251 16.2
150 6 155.58 3.10 13.273 23.3 15,1
200 8 206.38 4.32 24511 24.8 16.0
250 10 257.18 5.38 38.040 25.0 16.0
m KS D 5301, JISH 3300, ASTM B 88 = 5 0|H(500CoM)STA STz HAEHS NEUHES Mot

10
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TUBE s34 Aelg =
TYPE (&) (mm) MAX (mm) MIN (mm) (mm) REMARK
8.0 8.04 7.96 0.6 R
10.0 10.04 9.96 0.6 R
12.0 12.04 11.96 0.6 R
15.0 15.04 14.96 0.7 R
18.0 18.04 17.96 0.8 R
22.0 22.05 21.95 0.9 R
28.0 28.05 27.95 0.9 R
35.0 35.06 34.94 1.0 X
HARD 42.0 42 .06 41,94 1.0 X
DRAWN 54.0 54.06 53.04 1.2 R
(R290) 64.0 64.07 63.93 2.0 R
66.7 66.77 66.63 1.2 R
76.1 76.17 76.03 12 X
88.9 88.97 88.83 2.0 R
108.0 108.07 107.93 15 R
133.0 133.20 132 80 15 R
159 0 15920 158.80 2.0 R
219.0 219.60 218.40 3.0 R
267.0 267.60 266.40 3.0 R
8.0 8.04 7.96 0.8 R
10.0 10.04 9.96 0.8 R
12.0 12.04 11.96 0.8 R
15.0 15.04 14.96 0.8 R
18.0 18.04 17.96 0.8 R
22.0 22.05 21.95 1.0 R
EAAFLzE 28.0 28.05 27.95 1.0 R
(R250) 35.0 35.06 34.94 1.2 R
42.0 42.06 41.94 1.2 R
54.0 54.06 53.04 15 R
64.0 64.07 63.93 2.0 R
66.7 66.77 66.63 1.2 R
76.1 76.17 76.03 15 R
88.9 88.97 88.83 25 X
8.0 8.04 7.96 1.0 R
10.0 10.04 9.96 1.0 R
12.0 12.04 11.96 1.0 R
15.0 15.04 14.96 1.0 R
18.0 18.04 17.96 1.0 R
22.0 22.05 21.95 1.2 R
28.0 28.05 27.95 1.2 R
35.0 35.06 34.94 15 R
42.0 42.06 41,94 15 R
ANNEALED 54.0 54.06 53.94 2.0 R
(R220)
64.0 64.07 63.93 2.0 R
66.7 66.77 66.63 1.2 R
76.1 76.17 76.03 2.0 R
88.9 88.97 88.83 3.0 X
108.0 108.07 107.93 25 R
133.0 133.20 132 80 3.0 R
159.0 15920 158.80 3.0 R
219.0 219.60 218.40 3.0 R
267.0 267.60 266.40 3.0 R

m R indicates the European recommended dimension. m X @ indicates other European dimensions

1
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COPPER TUBE

NS4

St "a XIEQ| S{EX|
51&%t (mm) &§8xt (mm)
HES 43 HEF 43
40]4(~) 150(5t +0.08 + 0.05 100 1} (~) 1250]5t +0.27 +0.15
15 1} (~) 250]5t + 0.09 + 0.06 125 1t (~) 1500]5t +0.35 +0.18
25 1t (~) 500|3at +0.12 + 0.08 150 2t (~) 2000]5t + 0.50 -
50 1t (~) 750(5t +0.15 +0.10 200 2t (~) 2500135} + 0.65 -
75 1t (~) 1000]|5t +0.20 +0.13 250 1t (~) 3500|5t + 0.40%
" S43 0 4sHO
=X, LWt =50 (Airconditioning and Refrigeration)
o ISE =l sy i &4 (mm) o
(inch) inch mm inch mm Ib/ft kg/m Igc?] mm T:cﬁ mm |2c?1 mm |Tr:-|c|71 mm
1/8 125 3.18] .030 .762)  .0347 | .0516] .0010 | .025 .003 .076 | .0020 | .051 0030 | .076
3/16 187 4.76| .030 762 0575 | .0856] .0010 | .025 .003 .076 | .0020 | .051 .0030 | .076
1/4 .250 6.35| .030 .762]  .0840 | .1200] .0010 | .025 .003 .076 | .0020 | .051 .0030 | .076
5/16 312 7.94] .032 .813]  .1090 | .1620] .0010 | .025 .004 102 | .0020 | 051 .0030 | .076
3/8 .375 9.62| .032 .813]  .1340 | .1990| .0010 | .025 .004 102 | .0020 | .051 .0030 | .076
1/2 500 12.70) .032 .813]  .1820 | .2710] .0010 | .025 .004 102 | .0020 | .051 .0030 | .076
5/8 625 15.88] .035 .889| .2510 | .3730] .0010 | .025 .004 102 | .0020 | .051 0040 | .102
3/4 750 19.05/ .042 | 1.070| .3620 | .5390| .0010 | .025 .004 102 | .0025 | .064 0040 | .102
7/8 875 22.22) 045 | 1.140| .4550 | .6770| .0010 | .025 .004 102 | .0030 | .076 0040 | .102
1-1/8 | 1.125| 28.58| .050 | 1.270, .6650 | .9750| .0015 | .038 .005 127 | .0035 | .089 | .0050 | .127
1-3/8 | 1.375| 34.92| .055 | 1,400, .8840 | 1.320| .0015 | .038 .006 1562 - - - -
1-5/8 | 1.625| 41.28| .060 | 1.520 1.1400 | 1.700| .0020 | .051 .006 1562 - - - -
2—-1/8 | 2.125| 53.98| .070 | 1.780| 1.7500 | 2.600| .0020 | .051 .007 178 - - - -
2-5/8 | 2.625| 66.68| .080 | 2.030| 2.4800 | 3.690| .0020 | .051 .008 2083 - - - -
3-1/8 | 3.125| 79.38| .090 | 2.290, 3.3300 | 4.960| .0020 | .051 .009 228 - - - -
3-5/8 | 3.625| 92.08| .100 | 2.540, 4.2900 | 6.380| .0020 | .051 .010 254 - - - -
4-1/8 | 4.125/104.78| 110 | 2.790, 5.3800 | 8.010| .0020 | .051 011 279 - - - -
= ASTM B 280 (COPPER ACR TUBES)
QS S
537 EE =7 k- St (mm)
(A) (B) (mm) (mm) (kg/m) Aol =
32 7 34.92 1.02 0.971 0.038 0.076
40 1% 41.28 1.07 1.208 0.051 0.076
50 2 53.98 1.07 1.590 0.051 0.100
80 3 79.38 1.14 2.505 0.051 0.100
100 4 104.78 1.47 4.264 0.051 0.180
125 5 130.18 1.83 6.595 0.051 0.200
150 6 1565 .58 2.11 9.093 0.051 0.200
200 8 206.38 2.77 15.837 0.100 0.280

= ASTM B 306 (COPPER DRAINAGE TUBES)
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HERA

St FH S| 51Xt

= SEXt (mm)
03018 [ oam [ 06 | 08 | 14 | 203 [ 30m | 40 | 553 | Lo
traxis 0.4 0|5t | 0.6 0I5t | 0.8 Ol5t | 1.4 0I5} | 2.0 0|5} | 3.0 O[5} | 4.00|5t | 5.5 0lat | 7.0 olat | *~ *
A~
40'00‘%”5 +0.06 | +0.07 | £0.10 | +0.13 | +0.15 | +0.18 - - - -
15?‘(;)25 +007 | 008 | +010 | +0.15 | +0.18 | +0.20 | +0.30 | +0.40 | +0.45 -
25 ﬁ*lgm - +009 | 011 | £015 | +018 | +0.20 | £030 | +0.40 | +0.45 | +8%
501&(';:100 - - +015 | 018 | 022 | +025 | +0.30 | +0.40 | +0.45 | +8%
100 %:(57)175 _ _ _ +0022 | £025 | +0.30 | +035 | £042 | +0.45 | +9%
175 %5(5)250 - - - - +030 | +£035 | £040 | £045 | +0.50 | + 9%
250 1t - . - . - - - +10% | £10% | + 10%

m ME2A4: KSD 5301 JISH3300 ASTMB 280 m ISO9001 Q15 m QAS SF24 25 AS 1432 (HIZHXH), AS/NZS 1571(ACR)

0|18 E EH (Inner Grooved Tubes/IGT)

TS|

Jominal Sz 27 xE7 oS Lot | A0 ST -

(mm) (mm) (mm) (n) B ") (mm) (@ ") (g/m)
(5. oofd?goﬁ%_%%—w g) 5 0.2 40 18 0.15 40 33.0
(7.0026?531%5524 7) ! 0.23 65 17 0.12 20 48.0
(7_00269321%_21%—1 5) ! 0.22 65 15 0.10 40 47.0
7. 00209351%_%%4 8) ! 0.25 65 18 0.10 40 53.0
(7_94><7d?245X+Od_3w484 gy 94 0.25 60 18 0.18 40 65.0
<9.52§d?228X+%_%454 8) 9.52 0.28 60 18 0.15 53 83.0
(9.5230_52281%.32%—1 gy 992 0.28 60 18 0.20 40 88.0
(9_5256_53201%_32%4 gy 9.9 0.3 60 18 0.20 53 93.0 |
(1 2,7o1x20',2g+od.4210—1 g) 12! 0.36 65 18 0.20 53 143.0 /’/




COPPER TUBE
AAR o028 SE

g MEEE:

m
LE
O
o
In
kU
e
(o)
Q
A

=9 2l 3 = Al Z o ZHUY =9 2l 3 Ul Z ol
6.35 | 0.6~0.8
7.94 | 0.7~0.8 535 | 0708
9.52 | 0.6~0.9
o o 9.52 | 0.7~0.9
. . — N
AR | 1270 | 0.7~0.8 | 15M | i | dueee E';g 8'&?'2 feom
=3y | 1588 | 0.7~1.0 | 3M | loo° | =3y ' S
e 19.05 | 0.8~1.0| 1,350m
19.05 | 0.8~1.0
25.40 | 1.0~1.2
2222 | 0.9~1.0 e | 0o de
25.40 | 0.9~1.2 : S
28.58 .20
1
AABIE X (HE)
=49 2l 3 = Al Z ol ZHUY =9 2 g Ul Z ol
9.62 | 0.70~0.80 28.58 | 1.00~1.30
12.70 |0.80~0.90 31.75 | 1.30~1.40
cxm | 1588 080100 o wyel | oo | 3482 |[110vi20
19.05 |0.80~1.00 LS 38.10 | 1.15~1.40
22.22 | 1.00~1.20 41,28 |1.20~1.45
25.40 | 1.00~1.20 44.45 | 1.35~1.70
AAED 0OIEE SE0|SA]
— e O O L =
e
SH0|S52|
E o ol 4 E o ol 4 E o ol 3 E o ol 3
12.70 o8 58 12.70 o8 58
15.88 . 15.88 o
sos 19.05 s I s 19.05 s I
' 38.10 ' 38.10
22 22 e 20 22 e
25.40 ' 25.40 '
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COPPER TUBE

oOTT (=]
i EM ol 2
g3vs| =¥ | S3 -
ws= | cl020T 7| IHEN, HoN, E2980| 24511, 854, AN LIS A0
OF =rt
C 1020 2t o _ _ i
caa | cionTs | (THAE) | D20l Eely 297l0lM JtEstols £4HEE YoIR o=rt
=_=T4y
Husr|g, ®M7|8, sEtade, 34 28 S s
cii | w Loom  CTOT L qp | as) enssl 2asm, SRy, UMY, WE Kl E0l
T | 2a3 | crigoTs |EEUAB)| Wl RE o F2AE
HEZ | C1201 T
- DLP .
cizo1 | & (Qleras) | UEY, FEY, CE2YY, UAY, FT=Ho| ECF, C12202 B2
E AT <
S+a | C120178 SN 2007(0|M THABIIE 44 HaBHAS 207 |X| et
o pS| N A =
S C1220T C12C_M - C1?2_OEEF M7 M=AM0| &C,
Ccio00 | on‘j’E LuEI|S, ot UG, B4 Y, HY, 7tA & YUHRI BB
E|
Exg | C1220TS (2I24s)
== =
QIERISO| SletdE
_ 318H (%)
== 75
" l= Cu P
olzaE C 1201 99.90 O At 0.004 ~0.015
C 1220 99.90 0|4 0.015 ~ 0.040
E =
QIEMMZEO| S2|H, 7[A1A ME
oz el es o HIZ (cal/g) gzt | ZwEdy AL (m/m C)
(c) = 20°C 100°C (cal/g) (cal/g) | =191~16°C | 20~100°C | 20~200°C
8.94 1,083 1,065 0.0921 0,0939 48.9 1,150 | 14.1x10°16.8x10°|17.3x10°
HXMEE (kcal/m hrC) HMI|1MEE (IACS %) H7|XME (¢ Q cm) H|
332 100 25~19 0.3
o H A 3=
=y |y I 5 el =7 oatztz | aMg | =
(mm) (mm) (N/mmz) (%) (mm) HR 30T HR 15T HRF
O C 1220 T-0 4~250 0.25~30 2050( 4 40014 | 0.60]4 - 600|5t 50015t
oL C 1220 T-0OL 4~250 0.25~30 20504 40014 | 0.60]4 - 650(5}t 550|5t
1/2H | C 1220 T-1/2H 4~250 0.25~25 | 245 ~ 325 - - 30 ~ 60 - -
25015t | 0.25~3.0 - -
C12e0T 25~50 | 0.9~4.0 | 31504 - - - - -
H C 1220 T-H 50~100 | 1.5~6.0 - - -
100~200 | 2.0~6.0 27504 - - - - -
200~350 | 3.0~8.0 2550(4f - - - - -

® O : ANNEALED 1/2H: HALF HARD H: HARD(DRAWN)
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o T o
o ol HAST} £t ® Holt MEd
52 0-157 tiEe, 2XIQWIS Helne| Wrayt HEsio 2848 2ol KA B0|st HABYA SO NBH0| 248
ik

AlA] _ _ _
® LiAd S2 TYEA| COR BHEZO| 7Ha X0 XTSZA0| 94510, FY HfEE sl
SO LAIN0| 25101 430| FRH0|DE H2S HojL7| Fol= HHFE 2715k =20,
e} gict

©® SE2 ZHHo|ct.

0

STS 1T, 10| 4190, HxI7} 2HHIsn, YRRl 422 2 5O
SN XSE,H0| HOLE SH0|L 1SS SS20) thgh LHRle HHS ke i 71 AXIERl vhEtRio o
Lol S48 o o
@ Z2 QIXlof| Zst 24 n|y[Eo|Ck
© SHAX| HiEXH= EHE S2 01zl0] MESH| Haha Hrh Slo1 Oteli= Paoiat SAlol Hat a7
SO0 |ZE= MHFE7| D2EM0| 245610 X0 F S A0| §lof 227K QIZto| Eollg X|&aty| St T FALH U Holo| 4 EF 100mg
QXS 7 | MES SX|GH0] FSH0| LHAIX| 910} EFHEIRNO] HIGH0] YK Y=o 52 Aol ERotir U0 74Z0| 7(IEIEH UM ol 52
HHEH R &= HE5S Soll Mel2 tHEEH MUl S5 =X| =Ct.
=rlo|IZo| = EA
oul'oli | EEII-I 7|71I 1
® TaIsio| Suet QBITE o Siio| 3 Hlz
=1 H|0|=!(Brazi 2r{2l(Solderi
/o) /o) T ]l Io(;razmg) £&(Soldering)
M= =efo|F 2efog EELE
10.0 100 —
HEXCI SX7|s B Cup-3 Sn96
9.0 20 5 =
8.0 / 80 SHaEAE(%) A;:>g-'54g%v65'72 Ag :3.4~3.8
N . 7 =oo\ /o, - 9. . Sn:qul
Z Lo x|
o 7.0 70 Cu
g 6.0 \ 60
o 5.0 o 50
g - @ =2|0|E of : 7|E B Cup-3
d 4.0 40
< “ M IR L 750 M (IRRATE LAY} IHE HESHCL
) e
20 ‘ w0 @ £02 ol : 7IE Sn96
1.0 10 _ _
005 010 015 020 025 030 0.5 HY7IE2 = 200~320CUIER L7t 92 WM SHATLRAHRE )7t
4 (mm) F& Mdsict
@ AESACHEH ® STLL| AU (kgf/cm’)
Expansion Joint E= CushionXf Af2o 2 A=zt g A '&'!%_—f_— - et
LoopE 12(LE) S-S ZE(E) Q,éjoxu 2= S324B
< (c) I~ | 14~ |2 F~a| 5~8 | 10~12
o e 38 | 350 | 280 | 21.0 | 189 | 105
l l Guide Sn96 66 28.0 | 245 | 193 | 175 | 10.5
g Cushion — Sbb 93 21.0 17.5 14.0 12.6 9.8
H 120 14.0 12.3 10.5 9.5 7.7
% EEgpst=4
Anchor (%%SOEO A 2l ST A ASEH ofgf.
540~7607C)
=5 I.R I KOI I-%P
o J A o* T — A o
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COPPER TUBE
7lEXt=

AFB2EY EFdA|I — 99.9% Cu, MATERIAL

e T -108 -129 —73 21 38 93 149 204
- °F -324 —200 -99 70 100 200 300 400
X106kPa 117.2 116.5 1151 113.8 113.8 112.4 117 110.3

X 106kg/cm’ 1.196 1.188 1.174 1.160 1.160 1.146 1.139 1.125

= O : ANNEALED 1/2H: HALF HARD H: HARD(DRAWN)

AE2EE Z[SESH - C1220T Cu, TUBE

e c 38 66 93 121 149 177 204 oItz
°F 100 150 200 250 300 350 400

%1000 PSI 6.0 5.1 4.9 4.8 4.7 4.0 3.0 30KSI
A kgf/mm?’ 4.2 3.6 3.4 3.4 3.3 2.8 2.1 21kgf/mm?
N/mm? 41 .4 35.2 33.8 33.1 32.4 27.6 20.7 205N/mm?

%1000 PSI 12.9 12.9 12.9 12.9 12.5 1.8 4.3 36KSI
43z kgf/mm? 9.1 9.1 9.1 9.1 8.8 8.3 3.0 32kgf/mm?
N/mm? 88.9 88.9 88.9 88.9 86.2 81.4 29.6 315N/mm?

m ASME B31.1-2018:Table A—6 Copper and Copper Alloys(Page.426~427)

THE WORLD CLASS COPPER TUBE
MANUFACTURER IN KOREA

20




www.nwmmetal.com

sll<]

sHeloflM =718 2l

NSE

Upa

A
2USA

0

012 14 72 215

Drinking Water System Components - Health Effects

Tubing/Hose
Copper Tube >=3/16" OD
Level Wound Coil >=3/16" OD
Pancake Coil >=3/16" OD
Straight Tube Type K, L, M >=3/16" OD

0l= 4 25

Copper Water Tube - ASTM B88 - Type K, L, M

Hard drawn & Soft annealed copper water tube

in various types & sizes

Products comply with the applicable sections of the latest edition

® of the Uniform Plumbing Code.

1S0O 9001

Manufactured in compliance with ASTM B88-2009.
Tested by an IAPMO R&T recognized laboratory.

ISO 9001

Scope of Supply:

SBCR Sg Quality Management System

The manufacture and servicing of Copper

1SO 9001 CERTIFIED Billets & Copper Tube

B
S
=
o
o
=
@
=
=
3
o

Australian
Standard

bsi.

Copper and

Copper Alloys
KITEMARK

S5 ARMCIE Q15

AS/NZS 1571 - 1995 Copper Seamless Tubes for Airconditioning
and Refrigeration

Assured by QAS: Quality Assurance Service Pty Limited A.C.N
EN 13348 - Copper and copper alloys. Seamless,

round copper tubes for medical

U= 37 ol

JIS H 3300: Copper and copper alloy seamless
pipes and tubes
Certified by Korean Standards Association

@2 77 oI5

EN 1057

Copper and copper alloys, seamless, round copper tubes
for water and gas in sanitary and heating applications.

ME &S5l 2alo| 71a2ig

RoHS

WIERTE,

C [N

4, &3
Fnock vt

WARNOCK HERSEY

1SO 14001

SBCRSE

1SO 14001 CERTIFIED

M us

700 PSI R410A

WaterMark

(@

DVGW

product

QI YArASLICE.

8 o= 74

Restriction of use of certain Hazardous Substances
1) Level Wound Coil

2) Straight Tube

3) Pan Cake Coil

Tested by SGS Korea

uict SRE 74 215

1) ASTM B88 - Type K, L, M: Seamless Copper Metal Tube
2) ASTM B280 - ACR: Seamless Copper Tube for

Air Conditioners & Refrigeration Field Service
3) ASTM B306 - DWV: Seamless

Copper Tube for DWV, Drain & Sewer
4) ASTM B837 - GAS: Seamless Copper Tube for Natural Gas

& Liquefied Petroleum (LP) Gas Fuel Distribution System

Tested by an INTERTEK

ISO 14001

Environmental Management System
Scope of Supply:

The manufacture and servicing of Copper
Billets & Copper Tube

0= UL Oi3215

Tubing, Refrigerant - Component
PCC: 1/4”0D ~ 1-1/8"0D
ASTM B280 Standard and Economy Size
Straight Tube: 1/4”0D ~ 2-1/2”0D
ASTM B280 and ASTM B819 Type K, L standard
Tested by UL

™

S5 ¥Eol3 A4 25

AS 1432 - Copper Tubes for Plumbing, Gasfitting and
Drainage Application

S 77 o5

GW 392 - Copper and copper alloys -
products of gas and water supply

EN 1057 - Copper and copper alloys -
Seamless, round copper tubes for water and gas
in sanitary and heating applications.
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HEAD OFFICE

Add 1 431, Cheonggyecheon—ro, Dongdaemun—gu, Seoul, Korea
Tel : Overseas Trading Dept. +82—2-3290—-9052~3

Fax : +82-2-2234-8316

URL : http://www.nwmmetal.com
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SAl Global hereby grants:

Nungwon Metal Ind. Co,. Ltd. (NWM)

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

StandardsMark Licence

Manufactured to:
AS/NZS 1571:1995 - Copper - Seamless tubes for airconditioning and refrigeration

“the StandardsMark Licensee” the right to use the STANDARDSMARK as shown below only

in respect of the goods described and detailed in the Schedule which are produced by the Licensee or on

behalf of the Licensee* and which comply with the appropriate Standard referred to above as from time to

time amended. The Licence is granted subject to the rules governing the use of the STANDARDSMARK and the
Terms and Conditions for certification and licence. The Licensee covenants to comply with all the Rules

and Terms and Conditions.

Certificate No:SMK02090
Issued: 19 June 2018 Originally Certified: 16 November 1998
Expires: 15 November 2023 Current Certification: 14 June 2018

Kevin Goodwin
General Manager Technical Services
SAl Global Assurance

B

=1
=
&
=
=
=

@
o

Australian
Standard

* For detalls of manufacture, refer to the licensee

The STANDARDSMARK is a registered certification trademark of SAl Global Pty Limited (A.C.N. 050 @ SAl GLOBAL

644 642) and is issued under licence by SAI Global Certification Services Pty Limited (ACN 108 716

669) (“SAl Global") 680 George Street, Sydney NSW 2000, GPO Box 5420 Sydney NSW 2001. This IRFORM. INSRIRE. IMPROVE.
certificate remains the property of SAl Global and must be returned to SAl Global upon its request.

Refer to www.saiglobal.com, for the list of product models.
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S WaterMarkSIE A

SAl Global hereby grants:

Nungwon Metal Ind. Co,. Ltd. (NWM)

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

Watermark Certificate of Conformity - Level 1

Evaluated to:
AS 1432-2004 - Copper tubes for plumbing, gasfitting and drainage applications

“the WaterMark Licensee” the right to use or arrange the use of the WATERMARK as shown below only in respect of the
goods described and detailed on the product schedule identified on www.saiglobal.com which are produced by the WaterMark
Licensee or on behalf of the WaterMark Licensee* and which comply with the appropriate Standard referred to above as from
time to time amended. The Licence is granted subject to the rules governing the use of the WATERMARK and the Terms and
Conditions for certification. The WaterMark Licensee covenants to comply with all the Rules and Terms and Conditions

Certificate No:WMKA02089
Issued: 12 February 2018 Originally Certified: 3 February 2012
Expires: 2 February 2022 Current Certification: 12 February 2018

U

Nicole Grantham
General Manager SAl Global Certification Services

™

WaterMark

* For details of manufacture, refer to the licensee

The WATERMARK is a registered certification trademark of Australian Building Codes Board ABN 74

599 608 295 and is issued under licence by SAl Global Certification Services Pty Limited (ACN 108 SAI GLOBAL
716 669) (“SAl Global”) 680 George Street, Sydney NSW 2000, GPO Box 5420 Sydney NSW 2001. RAORNE INERIEE RRUNE.
This certificate remains the property of SAl Global and must be returned to SAl Global upon its request.

Refer to www.saiglobal.com for the list of product models.

WWW.IAS-ANZ ORG/REGISTER

14
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SAl Global hereby grants:

Nungwon Metal Ind. Co,. Ltd. (NWM)

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

StandardsMark Licence

Manufactured to:
BS EN 13348:2008 - Copper and copper alloys. Seamless, round copper tubes for medical gases
or vacuum

“the StandardsMark Licensee” the right to use the STANDARDSMARK as shown below only

in respect of the goods described and detailed in the Schedule which are produced by the Licensee or on

behalf of the Licensee* and which comply with the appropriate Standard referred to above as from time to

time amended. The Licence is granted subject to the rules governing the use of the STANDARDSMARK and the
Terms and Conditions for certification and licence. The Licensee covenants to comply with all the Rules

and Terms and Conditions.

Certificate No:SMK40402
Issued: 2 February 2018 Originally Certified: 19 February 2016
Expires: 18 February 2021 Current Certification: 2 February 2018

i

Nicole Grantham
General Manager SAl Global Certification Services

]
=
o
2
a
-
&
=
o
23

Australian
Standard WWW_IAS-ANZ ORG/REGISTER

* For details of manufacture, refer to the licensee

The STANDARDSMARK is a registered certification trademark of SAl Global Pty Limited (A.C.N. 050 @ SAl GLOBAL

644 642) and is issued under licence by SAI Global Certification Services Pty Limited (ACN 108 716

669) (“SAl Global") 680 George Street, Sydney NSW 2000, GPO Box 5420 Sydney NSW 2001. This IRFORM. INSPIRE. 1M PROVE.
certificate remains the property of SAl Global and must be returned to SAl Global upon its request.

Refer to www.saiglobal.com, for the list of product models.

15
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SGS

Test Report wo. Feso101/LF-cTsAYAA19-04182 Issued Date : 2018.01.17 Page 1 0f 6

NUNGWON METAL IND. CO., LTD. (NWM)
366 Geurugogae-ro, Eunhyeon-myeon
Yangju-si, Gyeonggi-do

Korea

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

SGS File No. : AYAA19-04182
Product Name : Copper Tube
Iltem No./Part No. : NIA
Received Date :2019.01. 14
Test Period :2019.01.14 to 2019.01.17
Test Results : For further details, please refer to following page(s)
SGS Korea Co., Ltd.
Jeff Jang / Chemical Lab Mgr

This doc E—igpey by the Company subject to its General Conditions of Service printed overleaf, available on request or at J i
9 hgt documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm _<http:iwww.sgs.com/terms_e-document.htm>,
gitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the
\ of its intervention only and within the limits of Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not
n from exercising all their rights and under the This document cannot be reproduced except in full, without prior written
uthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of
thy fresults shown in this test report refer only to the sample(s).

LS-ro, Dongan-gu, Anyang-si. Gyeonggi-to. Korea 14H7

SGS Korea Co. Ltd | t 00 1 +52 (0}31 4508 050 hitp:/Awww.sqsqroup.kr

Member of the SGS Group (Société Génerale de Surveillance)
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SGS

Test Report no. Fssot01LF-cTsAYAA19-04182 lssued Date - 2019.01. 17 Page 2 of 6
Sample No. : AYAA19-04182.001
Sample Description : Copper Tube
Item No./Part No. : N/A
Materials : Copper
Hea tal
Test Items Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321-5:2013 0.5 N.D.
(Determination of Cadmium by ICP-OES)
Lead (Pb) mglkg With reference to IEC 62321-5:2013 5 N.D.
(Determination of Lead by ICP-OES)
Mereury (Hg) mglkg With reference to IEC 62321-4:2013 2 N.D.
(Determination of Mercury by ICP-OES)
Hexavalent Chromium (Cr VI)* Hglcm? With reference to IEC 62321-7-1:2015 0.1 N.D.
(Determination of CrvI by UV-Vis)
Test ltems Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromobipheny! mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tetrabromobiphenyl malkg With reference to IEC 62321-6:2015 5 N.D.
{Determination of PBBs and PBDEs by GC-MS)
Pentabromobiphenyl mg/kg With reference to |IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Hexabromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Heptabromaobipheny! mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Octabromobiphenyl mgl/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Nonabromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDESs by GC-MS)
Decabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Monobromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or at /e n/Te d-Conditions.aspx>
and, for electronic format documents, subject to Terms and Conditions for Electronic at  Www.Sgs. d htm. d htm:

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the
Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not
exonerate parties to a ftransaction from exercising all their rights and under the This  d cannot be reproduced except in full, without prior written
approval of the Company. Any unauthorized ahteration, forgery or faisification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of
the law. Unless otherwise stated the results shown in this test report refer only to the sample(s).

F401 Version4

ng-si, Gyeonggi-do, Korea 14117
> hitp/www.5g5group kr

Jongan-gi

Member of the SG: Surveillance

17
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COPPER TUBE

SGS

Test Report no. Fssoto1/LF-cTsAYAA19-04182 Issued Date : 2019.01. 17 Page 3 of 6
Sample No. : AYAA19-04182.001
Sample Description : Copper Tube
Item No./Part No. : N/A
Materials : Copper
Flame Retardants—-PBBs/PBDEs
Test ltems Unit Test Method MDL Results
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDESs by GC-MS)
Pentabromodiphenyl ether ma/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Hexabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Heptabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Octabromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Nonabromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Decabromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.

(Determination of PBBs and PBDEs by GC-MS)

Test ltems Unit Test Method MDL Results
Di-(2-ethylhexyl) phthalate (DEHP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/MS 50 N.D.
Di-butyl phthalate (DBP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/MS 50 N.D.
Benzyl butyl phthalate (BBP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/IMS 50 N.D.
Di-isobutyl phthalate (DIBP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/IMS 50 N.D.

NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 ug/cm2. The sample coating
is considered to contain CrVI.
b. The sample is negative for CrVI if CrVIl is n.d. (concentration less than 0.10 ug/cm2). The coating is
considered a non-CrVI based coating.
c. The result between 0.10 ug/cm2 and 0.13 ug/cm2 is considered to be inconclusive - unavoidable coating
variations may influence the determination.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or at /en/Ts d- itions.as|

and, for electronic format documents, subject to Terms and for at  www.sq htm ! thtm>.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the
Company's findings at the time of its intervention only and within the limits of Client's i if any. The pany's sole is to its Client and this document does not
‘exonerate parties to a transaction from exercising all their rights and i under the i This cannot be reproduced except in full, without prior written

approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of
the law. Unless otherwise stated the results shown in this test report refer only to the sample(s).

F401 Versiond

Gyeonggi-do, Korea 14117

SGS Korea Co. Ltd t @ http:// 5Qsqroup ki
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FHLICH ITSQISA| AFE(ASTM — B88)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:18:05 PM DIRECT sowene ntertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Seamless Copper Metal Tube: 1/4", 3/8", 1/2", 5/8", 3/4", 1", 1-1/4", 1-1/2", 2", 2-1/2", 3", 3-1/2", 4", 5", 6", 8"
10" Nominal. Type K, L, M: Hard Temper (H), Soft Temper (O). Note: Type M excludes 1/4", 5/8" Nominal

EVALUATED TO THE FOLLOWING
ASTM B88-09 Standard Specification for Seamless Copper Water Tube

IDENTIFICATION
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value

Criteria ASTM B88 (1999)

Criteria ASTM B88 (2009)

CSI Code 22 10 00 Plumbing Piping and Pumps

Intertek Services Certification

Listed or Inspected LISTED

Listing Section PRESSURE

Report Number 478-3902-2/01; 478-3024549-2/01
Spec ID 28023

Nungwon Metal Industrial Co., Ltd. | 28023 | Rev: Jan 15 2018 3:29PM | Uncontrolled Copy Page 2 of 2
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COPPER TUBE

FHLICH ITSQIS A AH2(ASTM — B280)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:16:49 PM DlREC 2owERED 7 Wikertok

COMPANY:
Nungwon Metal Ind. Co., Ltd (NWM)
Crane CopperTube

PRODUCT

Seamless Copper Water Tube for Air Conditioners & Refrigeration Field Services, Type ACR; Temper (H58), Soft
Temper (060): 3/8", 1/2", 5/8", 3/4", 7/8" 1-1/8", 1-3/8", 1-5/8", 2-1/8", 2-5/8", 3-1/8", 3-5/8", 4-1/8" (Straight); 1/8",
3/16", 1/4", 5/16", 3/8", 1/2", 5/8", 3/4", 7/8", 1-1/8" Nominal (Coil).

EVALUATED TO THE FOLLOWING

ASTM B280-08 Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field
Service

IDENTIFICATION

All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B280 (1999)
CSI Code 23 20 00 HVAC Piping and Pumps

Intertek Services  Certification

Listed or Inspected LISTED

Listing Section PRESSURE

Report Number (G100822332; 478-3902/01; 478-3024549-2/01
Spec ID 28189

Nungwon Metal Industrial Co., Ltd. | 28189 | Rev: Jan 11 2018 8:07AM | Uncontrolled Copy Page 2 of 2
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FHLICH ITSQIS A AFE(ASTM — B306)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:16:59 PM DIRECT onerio s ntertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Copper Drainage Tube (DWV), 1-1/4", 1-1/2", 2", 3", 4", 5", 6", 8" Nominal Temper (H58)

EVALUATED TO THE FOLLOWING:
ASTM B306-09 Standard Specification for Copper Drainage Tube (DWV)

IDENTIFICATION:
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI

Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B306 (1999)
CSl Code 22 10 00 Plumbing Piping and Pumps

Intertek Services  Certification

Listed or Inspected LISTED

Listing Section DWYV, DRAIN & SEWER

Report Number 478-3902-3/01; 478-3024549-3/01
Spec ID 28025

Nungwon Metal Industrial Co., Ltd. | 28025 | Rev: Dec 152017 3:54PM | Uncontrolled Copy Page 2 of 2

21




COPPER TUBE

FHLICH ITSCISA AFE(ASTM — B837)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:18:43 PM DIRECT Sonenoa e ntertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Seamless Copper Tube for Natural Gas and Liquefied Petroleum (LP) Gas Fuel Distribution Systems, Temper
H58 (Straight) in sizes 3/8", 1/2", 5/8", 3/4”, 7/8" 1-1/8", and Temper 060 (Coil) 3/8", 1/2", 5/8", 3/4", 7/8".

EVALUATED TO THE FOLLOWING:
ASTM B837-01 (2009) Standard Specification for Seamless Copper Tube for Natural Gas and Liquified Petroleum
(LP) Gas Fuel Distribution Systems

IDENTIFICATION:
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B837 (2001)
CSl Code 23 20 00 HVAC Piping and Pumps

Intertek Services  Certification
Listed or Inspected LISTED
Listing Section PRESSURE
Report Number 100277427
Spec ID 28024

Nungwon Metal Industrial Co., Ltd. | 28024 | Rev: Jan 15 2018 3:39PM | Uncontrolled Copy Page 2 of 2
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A2 Kitemark2I= A

bsi.

Kitemark™ Certificate

By Royal Charter

This is to certify that: Nungwon Metal Ind. Co., Ltd. (NWM)
314-1 Doha-ri
Eunhyeon-myeon
Yangju-si
Geonggi-Do
482-860
Republic of Korea

Holds Certificate Number: KM 599670

In respect of:

BS EN 1057

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

This issues the right and licence to use the Kitemark in accordance with the Kitemark Terms and Conditions
governing the use of the Kitemark, as may be updated from time to time by BSI Assurance UK Ltd (the "Conditions").
All defined terms in this Certificate shall have the same meaning as in the Conditions.

The use of the Kitemark is authorized in respect of the Product(s) detailed on this Certificate provided at or from the
above address.

For and on behalf of BSI: Chris Lewis - Certification Director, Product Certification

First Issued: 2014-05-06 Effective Date: 2017-12-22

Latest Issue: 2017-12-22 Expiry Date: 2020-12-21
Page: 1 of 5

&

PRODUCT
CERTIFICATION

003

..making excellence a habit”

This certificate has been issued by and remains the property of BSI Assurance UK Ltd, Kitemark Court, Davy Avenue, Knowlhill, Milton Keynes MK5 8PP, United

Kingdom and should be returned immediately upon request.
To check its validity telephone +44 (0) 345 080 9000. An electronic certificate can be authenticated online.

BSI Assurance UK Limited, registered in England under number 7805321 at 389 Chiswick High Road, London W4 4AL, UK.
A member of BSI Group of Companies.

A

23
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— COPPER TUBE

0= UPCCI=A{(ASTM — BS8)

IAPMO RESEARCH AND TESTING, INC.

5001 East Philadelphia Street, Ontario, California 91761-2816 - USA - 909-472-4100 - 909-472-4244 - www.iapmort.org

D o

| CERTIFICATE OF LISTING

IAPMO Research and Testing, Inc. is a product certification body which tests and inspects samples taken from the supplier's stock or from the market or a

combination of both to verify i to the requi of i codes and . This activity is coupled with periodic surveillance of the

supplier's factory and warehouses as well as the assessment of the supplier's Quality Assurance System. This listing is subject to the conditions set forth in

® the characteristics below and is not to be as any i or by IAPMO and Testing, Inc. of the product
by ities Having licti

The most updated information on this Certificate of Listing is available online at pld.iapmo.org

Effective Date: May 2018 Void After: May 2019
Product : Copper Water Tube File No. 5991
Issued To: NUNGWON METAL IND. CO. LTD. (NWM)

366, Geurugogae-ro
Eunhyeon-myeon

Yangju-si, GD KYONGGI-DO KSO001
Korea

Identification: The name or trademark of the manufacturer and the mark indicative of
the type shall be permanently (incised) marked on each tube at
intervals not greater than 1-1/2 ft. Tube in straight lengths shall be
further identified throughout its length by means of a colored stripe,
symbol, or logo not less than 3/16 in. in height, including a legend
repeated at intervals not greater than 3 ft. The legend shall include
the type of the tube, name or trademark of the manufacturer, or both,
and the country of origin. The manufacturer has the option to include
other information. Colors used are: green for Type K, blue for Type L,
and red for Type M. Such color marking is not applicable to tube
furnished in annealed straight lengths or coils.

From C10200 and C12000, the UNS copper designation

shall be identified at intervals not greater than 3 ft with color coded
ink per 19.3.2.

Chairman, Product Certification CEQ, The IAPMO Group P

This listing period is based upon the last date of the month indicated on the Effective Date and Void After Date shown above. Any change in material, *
manufacturing process, marking or design without having first obtained the approval of the Product Certification Ct i or any evid of "

with i codes and or of inferior workmanship, may be deemed sufficient cause for revocation of this listing. -~
Production of or reference to this form for advertising purposes may be made only by specific written permission of IAPMO Research and Testing, Inc.
Any alteration of this certificate could be grounds for revocation of the listing. This document shall be reproduced in its entirety.
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02 ULQIEM

CERTIFICATE OF COMPLIANCE

Certificate Number  20150630-SA44393
Report Reference  SA44393-20150630
Issue Date  2015-JUNE-30

Issuedto: NUNGWON METAL IND CO LTD
366,Geurugogae-ro
Eunhyeon-myeon
Yangju-si Gyeonggi-do KOREA

This is to certify that  COMPONENT - TUBING, REFRIGERANT
representative samples of  SEE ADDENDUM PAGE FOR MODELS

Have been investigated by UL in accordance with the
Standard(s) indicated on this Certificate.

Standard(s) for Safety: =~ UL207 - Refrigerant-Containing Components and
Accessories, Nonelectrical.
CSA C22.2 No. 140.3-15 - Refrigerant-Containing
Components for Use In Electrical Equipment.
Additional Information:  See the UL Online Certifications Directory at
www.ul.com/database for additional information

Only those products bearing the UL Certification Mark should be considered as being covered by UL's
Certification and Follow-Up Service.

Recognized components are incomplete in certain constructional features or restricted in performance
capabilities and are intended for use as components of complete equipment submitted for investigation rather
than for direct separate installation in the field. The final acceptance of the component is dependent upon its
installation and use in complete equipment submitted to UL LLC.

Look for the UL Certification Mark on the product.

oy d

Bruce Mahrenholz, Director North American Gertification Program
uLLe

Any Information and documentation involving UL Mark services are provided on behalf of UL LLC (UL) or any authorized licensea of UL. For questions, pleass
contact a local UL Customer Service at htto:/ful,

Page 10f2




26

COPPER TUBE

=2 DVGW QIS A

@\

DVGW
CERT

e
DVGW

Anwendungsbereich
field of application

Zertifikatinhaber
owner of certificate

Vertreiber
distributor

Produktart
product category

Produktbezeichnung
product description

Modeli
mode/

Priifberichte
test reports

Priifgrundliagen
test basis

§ Ablaufdatum / AZ
. date of expiry / file no.

25.11.2015 Gl A-1/2

CERT

DVGW-Baumusterpriifzertifikat
DVGW type examination certificate

DV-7204CQ0420

Registriernummer
registration number

Produkte der Gas- und Wasserversorgung
products of gas and water supply

NUNGWON METAL IND. CO., LTD.
366, Geurugogae-ro ,Eunhyeon-myeon, KR- Yangju-si, Gyeonggi-Do

NUNGWON METAL IND. CO., LTD.
366, Geurugogae-ro ,Eunhyeon-myeon, KR- Yangju-si, Gyeonggi-Do

Kupferrohr: Kupferrohr R 220 (weich), R 250 (halbhart) und/oder R 290
(hart) (7204)

Kupferrchr R 220 (weich), R 250 (halbhart) und/oder R 290 (hart)
Nungwon Copper tube
Baumusterprifung: 20151169 vom 28.10.2015 (MPH)

DVGW GW 392 (01.07.2009)
UBA METALLE (02.04.2015)

28.10.2020 / 15-0344-WNE

' a%ﬂwﬂ

DVGW CERT GmbH
Zertifizierungsstelie

Datum, Bearbeiter, Blatt, Leiter der

Wasserversorgung.

industry.

if 'mngsstelle
date, issued by, sheet, head of certificatigh body

DVGW CERT GmbH ist von der DAkkS nach DIN EN ISO/IEC 17065:2013
akkreditierte Stelle fir die Zertifizierung von Produkten der Energie- und

Josef-Wirmer-Str. 1-3
« DAKKS 53123 Bonn
Detitsche Tel. -+49 228 9188 - 888

Akkreditierungsstelle

D-ZE-16028-01-05 Fax +49 228 9188 -993

www.dvgw-cert.com

DVGW CERT GmbH is an accredited body by DAkkS according to DIN EN info@dvgw-ce
ISO/IEC 17065:2013 for certification of products for energy and water supply

i
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NEREY

HHM HSE T2018-14601
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of 2} oz
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1LA=zY: QIER St

2 L AL L-type, M-type, C1220T-OL
2. 83N 8. FEELE
3. Y2t 2018.12.21
4. AgUat: 2018.12.26 - 2018.12.26
5. AlgukeE . KS D 5301(2014. 10. 01 &Ql)
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i
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www.ktc.re kr 15809 Z7|= ZZEA| ZOITHR 29
TEL : 031-428-8441, FAX:031-459-9711

MAIP510-05( Rev.2) Page : 10f7
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— COPPER TUBE

NEEER

ol A ‘II.
AI o =2 1+
MM HS : T2018-14601
1. ANEZ
Al 2 AEE= ANE7|1E ch 2 NI = n
HZ 2| & 9.49 ~ 9,55 mm 9.52 ~ 9.55
L-type =
8 A) el 0.66 ~ 0.86 mm 0.72 ~ 0.78
oYL= 315 0|4t N/mm? 430
HZZ|E 12.67 ~ 12.73 mm 12.70 ~ 12.72
L-type =
0.76 ~ 1. ~
(10 A) Rl 1.02 mm 0.86 ~ 0.91
AFLE 315 0|4t N/mm? 435
HZ 2| & 15.85 ~ 15.91 mm 15.87 ~ 15.90
L-type -
0.87 ~ 1.17 .00 ~ 1.
(15 A) S mm 1.00 ~ 1.04
oAU 315 O|4 N/mm? 416
B2 & 19.02 ~ 19.08 mm 19.04 ~ 19.06
L-type =
092 ~ 1. ) ~ 1.
(HFZAIE 19.05 mm) A 22 mm 1.04 ~ 1.08
Pl i 315 0|4 N/mm? 434
HZ 2| & 22.19 ~ 22.25 mm 2222 ~ 22.25
L-type =
(20 A) el 099 ~ 1.29 mm 1.12 ~ 1.15
AYE 315 o4 N/mm? 433
HZZ|E 28.54 ~ 28.62 mm 28.56 ~ 28.61
L-type =
1.12 ~ 1. ~
25 A) S 1.42 mm 1.22 ~ 1.32
YL 315 0|4t N/mm? 407
B2 2| & 34.88 ~ 34.96 mm 3490 ~ 34.91
L-type =
1.25 ~ 1. 34 ~ 1.
(32 A) el 55 mm 1.34 ~ 1.39
¥LE 315 0|4t N/mm? 387
A P510-06 (Rev.2) Page : 20of7
— /4
FEEY
5
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A 24 7
= o B
MM B : T2018-14601

Al 2 AEgs A&7 ct 9 NI =]
up2z|2 41.23 ~ 41.33 mm 4126 ~ 4133

L-type

(4oyi> = 1.34 ~ 1.70 mm 1.50 ~ 1.52
o¥LE 315 0|4t N/mm? 363
A= 53.93 ~ 54.03 mm 53.91 ~ 53.96

L-type

(55‘;) < 7 156 ~ 2.00 mm 170 ~ 1.84
MU= 315 0|4 N/mm? 389
Hp2z|IE 66.63 ~ 66.73 mm 66.67 ~ 66.69

L-type

(GSYZ) = 1.78 ~ 2.28 mm 1.95 ~ 2.07
oAU 315 0|4t N/mm? 417
A= 79.33 ~ 79.43 mm 79.39 ~ 79.45

L-type

(soyi) = 2.04 ~ 254 mm 2.18 ~ 2.33
U= 315 0|4 N/mm? 382
HP2z1E 104.73 ~ 104.83 mm 104.78 ~ 104.86

L-type

(‘IO}(I)DA) = 2.49 ~ 3.09 mm 2.69 ~ 2.86
o¥LE 275 O|4t N/mm? 396
A= 130.10 ~ 130.26 mm 130.13 ~ 130.23

L-type

(1zépA) = 2.83 ~ 3.53 mm 3.08 ~ 3.27
XY= 275 O|4t N/mm? 392
HF2z1E 155.50 ~ 155.66 mm 155.42 ~ 155.80

L-type

(152% = 3.21 ~ 3.91 mm 3.47 ~ 3.55
oAU 275 O|4t N/mm? 406

MA!P510-06 (Rev.2) Page: 3of7
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AFEENM

Ald 2 3
MHA HS : T2018-14601
Al = N A2 =g AYZ
B2 2|2 206.23 ~ 20653 | mm 206.36 ~ 206.57
(;ép:) = 463 ~ 553 mm 479 ~ 521
LT 255 0|4t N/mm? 337
B2 2|2 256.98 ~ 257.38 | mm 256.96 ~ 257.31
(;_;ép:) = 572 ~ 6.98 mm 5.96 ~ 6.82
olaze 255 Ol4 N/mm? 321
B2 2|2 12.67 ~ 12.73 mm 12.66 ~ 12.74
'\(/:_;yAp)e = 7 0.54 ~ 0.74 mm 0.59 ~ 0.69
AUFLE 315 0|4t N/mm? 473
B2 2|2 15.85 ~ 15.91 mm 15.80 ~ 15.89
'\(/:_;yif = 0.61 ~ 081 mm 0.70 ~ 0.77
L= 315 o4 N/mm? 397
B2 2|2 2219 ~ 22.25 mm 22.20 ~ 22.23
'\(/IZ—SYAD;E = 0.66 ~ 0.96 mm 0.76 ~ 0.85
AT 315 0|4t N/mm? 391
B2 2|2 28.54 ~ 28.62 mm 28.56 ~ 28.62
'\(/';YAD; = 074 ~ 1.04 mm 0.87 ~ 0.96
oyYE 315 oj4 N/mm? 429
B2 2|2 34.88 ~ 34.96 mm 34.90 ~ 34.93
'\(/;yApf = 7 092 ~ 1.22 mm 1.05 ~ 1.12
AUFLE 315 0|4t N/mm? 415
MALP510-06 (Rev.2) 40f7
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SHAAI X k|
[— N e Ry |
o A -||.
AI o =2 1+
MM B : T2018-14601
Al 2 AEgs A&7 ct 9 A" Z 2t
up2z|2 41.23 ~ 41.33 mm 4125 ~ 41.28
M-type
(4OyAp> = 1.09 ~ 1.39 mm 1.25 ~ 1.30
o¥LE 315 0|4t N/mm? 387
A= 53.93 ~ 54.03 mm 53.94 ~ 53.98
M-type
(50y/2) = 1.25 ~ 1.69 mm 1.44 ~ 152
MU= 315 0|4 N/mm? 370
Hp2z|IE 6.27 ~ 6.43 mm 6.35 ~ 6.36
C1220T-0OL
(06.35 x 10.70) = 0.64 ~ 0.76 mm 0.69 ~ 0.71
oAU 205 0|4t N/mm? 241
A= 9.44 ~ 9.60 mm 9.53 ~ 9.57
C1220T-0OL
(09.52  10.70) sl 0.64 ~ 0.76 mm 0.70 ~ 0.74
U= 205 Of4t N/mm? 239
HP2z1E 12.62 ~ 12.78 mm 12.69 ~ 12.73
C1220T-0OL
61270 x 10.70) = 0.64 ~ 0.76 mm 0.68 ~ 0.71
o¥LE 205 0|4t N/mm? 247
A= 15.79 ~ 15.97 mm 15.87 ~ 15.93
C1220T-0OL _
615.88 x 10.70) = 0.64 ~ 0.76 mm 0.69 ~ 0.74
oldzE 205 0|4t N/mm? 240
HF2z1E 6.27 ~ 6.43 mm 6.33 ~ 6.34
C1220T-OL
(06.35 x 10.80) = 0.74 ~ 0.86 mm 0.78 ~ 0.84
oAU 205 0|4t N/mm? 240
AALP510-06 (Rev.2) Page : 50f 7
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AIBAEIA

Al Z 3

MHMM HZ : T2018-14601

A= AESE A& ch 2 Al Z
HiZR|2 9.44 ~ 9.60 mm 952 ~ 956
C1220T-0L = ) 0.74 ~ 0.86 078 ~ 0.82
(09.52 x 10.80) T : : mm : :
YL 205 0|4t N/mm? 240
HIZ2|2 1262 ~ 12.78 mm 12.66 ~ 12.74
C1220T-0L S 0.74 ~ 0.86 0.75 ~ 0.86
$12.70 x 10.80) T : : mm : :
oAU 205 O|A N/mm? 245
HiZR|2 15.79 ~ 15.97 mm 15.87 ~ 15.94
C1220T-0L = 7 0.74 ~ 0.86 0.78 ~ 0.83
615.88 x 10.80) T : ' mm ; :
AT 205 OJA N/mim? 238
HIZR|2 15.79 ~ 15.97 mm 15.86 ~ 15.93
c1220T0L = 7 0.91 ~ 1.09 1.02 ~ 1.04
615.88 x 11.00) T : : mm : :
oldZT 205 o4 N/mm? 246
HiZR|2 18.96 ~ 19.14 mm 19.06 ~ 19.06
C1220T-0L = 7 091 ~ 1.09 0.96 ~ 1.08
619.05 x t1.00) T : : & : :
¥ 205 0|4t N/mm? 236
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