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Certificate No.

KRAE03120045

FEUUXAUTY TN TM

Authorized Economic Operator(AEO) Certificate

o H F: sHIAIUR
Enterprise Name : NUNGWON METAL IND. CO., LTD.

HOISEHS : 1511-0021877

Business Reg. No : 1511-0021877

I

D eEYA
Type of Business : Exporter

HO

= .
= g5 A
AEO Level : A

e § 7] Zt : 20204 12& 30 ~ 20253 128 29
Period of Validation : December 30, 2020 ~ December 29, 2025

DA ¢ UHE P L Ao B MARMIIT
IHEEN BEsls +ELATBAFYNZE SAUFLILC

The Korea Customs Service(KCS) hereby certifies that the above mentioned company
is the member of the Korea AEO in compliance with WCO SAFE Framework.

2020 12 30

o A A

Commissioner, KCS §o
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COPPER TUBE
SF AECE 0f3 QIEM (AS 1571)

SAl Global hereby grants

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

366 Geurugogae-ro, Eunhyeon-Myeon, Yangju-si, Gyeonggi-do province, Republic of
Korea

StandardsMark Licence
Manufactured to:

AS 1571:2020 - Copper - Seamless tubes for air-conditioning and refrigeration

“the Licensee” the right to use the STANDARDSMARK as shown above 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 below 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.“the Licensee” the right to use the
WATERMARK as shown above only in respect of the goods described and detailed in the Schedule which are produced
by the Licensee and which comply with the appropriate Standard referred to below 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 and licence. The Licensee covenants to comply with all the Rules and Terms and Conditions.SAI Global
grants to the certificate holder the right to apply the above certification trade mark to the goods herein described which
conform with the Standard or specification referred to below as from time to time amended.SAI Global Certification
Services Pty Limited (A.C.N 108 716 669) (“SAl Global”) has examined a sample of the product model(s) listed below and
related documentation and certifies that the sample complied with the Standard or Specification below.

Certificate No:SMK02090
Issued: 28 October 2023 Originally Certified: 16 November 1998
Expires: 15 November 2028 Current Certification: 2 October 2023

¢ e

Calin Moldovean
President, Business Assurance
SAIl Global Assurance

1
' Z

Australian
Standard

* For details of manufacture, refer to the licensee

The STANDARDSMARK is a registered certification trademark of SAI Global Pty Limited (A.C.N. 050 644 642)

and is issued under licence by SAI Global Certification Services Pty Limited (ACN 108 716 669) (“SAI % sAI GLOBAL
Global”) Level 7 Suite 7.01, 45 Clarence Street, Sydney NSW 2000 Australia. This certificate remains the INFORM. INSPIRE. IMPROVE.

property of SAI Global and must be returned to SAI Global upon its request. Refer to www.saiglobal.com,
for the list of product models.
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>3 e 0f3 21Z A (AS 1432)

CERTIFICATE

Intertek SAI Global hereby grants:

ntertek
SAIGLOBAL

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

366 Geurugogae-ro, Eunhyeon-Myeon, Yangju-si, Gyeonggi-do province, Republic

of Korea

Watermark Certificate of Conformity

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.register.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.

This Certificate is issued by a JAS-ANZ accredited certification body.
The Scheme Owner, Administering Body and Accreditation Body do
not in any way warrant, guarantee or represent that the product the
subject of this Certificate conforms to the WaterMark Certification
Scheme Rules, nor accepts any liability arising out of the use of the
product. The Scheme Owner disclaims to the extent permitted by law,
all liability (including negligence) for claims of losses, expenses,
damages and costs arising as a result of the use of the product(s)
referred to in this Certificate

A Only product that has been listed in the schedule of this certificate as

compliant with the Lead Free provisions of the National Construction
Code Volume 3 - may use the Lead Free Watermark.

* For details of manufacture, refer to the licensee

Certificate No:
WMKA02089

Originally Certified:
3 February 2012

Current Certification:
29 March 2022

Issued:
30 March 2022

Expires:
2 February 2027

WaterMark
W
ABCB

N

Calin Moldovean
President, Business Assurance

SAl Global Certification Services Pty. Ltd.
Level 7 Suite 7.01 45 Clarence Street
Sydney NSW 2000 Australia

The WATERMARK is a registered certification trademark of Australian Building Codes Board ABN 74 599 608 295 and is issued under licence by SAI Global
Certification Services Pty Limited (ACN 108 716 669) (‘INTERTEK SAIl Global’) Level 7 Suite 7.01, 45 Clarence Street, Sydney NSW 2000 Australia and
subject to the INTERTEK SAl Global Terms and Conditions for Certification. In the issuance of this certificate, INTERTEK SAI Global assumes no liability to

organization maintaining their system in accordance with INTERTEK SAIl Global requirements for systems certification. This certificate may only be reproduced

any party other than to the Client, and then only in accordance with the agreed upon Certification Agreement. This certificate’s validity is subject to the m

in its entirety and remains the property of INTERTEK SAI Global, to whom it must be returned upon request. Refer to https:#register.saiglobal.com/ for the list

of product models.
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S5 ARCIE 0F3 S A (BS EN 13348)

STANDARDSMARK

Intertek SAIl Global hereby grants:

ntertek

SAIGLOBAL

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

366 Geurugogae-ro, Eunhyeon-Myeon, Yangju-si, Gyeonggi-do province, Republic

of Korea

StandardsMark Licence

Manufactured to:

BS EN 13348:2016 - 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.

* For details of manufacture, refer to the licensee

Certificate No:
SMK40402

Originally Certified:
19 February 2016

Current Certification:
13 February 2026

Issued:
17 February 2026

Expires:
18 February 2031

g v JAS-ANZ

| A
Mt Crrone

Rathin Grover
President, Business Assurance

SAl Global Certification Services Pty. Ltd.

Level 7 Suite 7.01 45 Clarence Street
Sydney NSW 2000 Australia

The STANDARDSMARK is a registered certification trademark of SAI Global Pty Limited (A.C.N. 050 644 642) and is issued under licence by SAI Global
Certification Services Pty Limited (ACN 108 716 669) (“INTERTEK SAl Global”) Level 7 Suite 7.01 45 Clarence Street Sydney NSW 2000 Australia and subject
to the INTERTEK SAl Global Terms and Conditions for Certification. In the issuance of this certificate, INTERTEK SAl Global assumes no liability to any party
other than to the Client, and then only in accordance with the agreed upon Certification Agreement. This certificate’s validity is subject to the organization m
maintaining their system in accordance with INTERTEK SAI Global requirements for systems certification. This certificate may only be reproduced in its entirely
and remains the property of INTERTEK SAl Global, to whom it must be returned upon request. Refer to https:/register.saiglobal.com/ for the list of product

models.
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Al 51:4 o & kl $15 F690101/LF-CTSAYAA26—00751K e 2026. 01. 09 HIOIKI: 2/ 4
ANE ¥ 3 + AYAA26-00751K.001
ANl 8 9 : Copper Tube
oLol & #H & *N/A
| E TN/A
Heavy Metals
24 85 =8 Al B Y ¥ E =l ER
Cadmium (Cd) mg/kg With reference to IEC 62321-5 : 2013, by 05 ==
ICP-OES
Lead (Pb) mg/kg With reference to IEC 62321-5 : 2013, by 5 EEE]
ICP-OES
Mercury (Hg) mg/kg With reference to IEC 623214 : 2 =4
2013+AMD1:2017CSV, by ICP-OES
Hexavalent Chromium (Cr VI)++ uglcm? With reference to IEC 62321-7-1 : 2015, by 0.1 224=
Uv-Vis
Total Metals
24 85 = Al B o d HAESH ER
Antimony (Sb) mg/kg ith reference to EPA 3052: 1996 / EPA 6010D 10 EEE
2018, ICP-OES
Flame Retardants-PBBs/PBDEs
=4 885 = Al 8 ¥ 2EE R
Monobromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 2HE
GC-MS
Dibromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 =4
GC-MS
Tribromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 EEE
GC-MS
Tetrabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 EEE
GC-MS
Pentabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 e
GC-MS
Hexabromobipheny! mg/kg With reference to IEC 62321-6 : 2015, by 5 B
GC-MS
Heptabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 222
GC-MS
Octabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 EEE
GC-MS
Nonabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by 5 EA=
GC-MS
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or ible at gs.com/en/T d. itions.aspx>_and, for
electronic format documents, subject to Terms and Conditions for Electronic at itie document . 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 transaction from exercising all their rights
and obligations under the transaction documents. This document 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).

CQP-7081-F08 (02) 322, Tl Anyang-si, Gyeonggi-do, Korea 14117
SGS Korea Co. Ltd t+82(0)31 59 hitp://www.sgsgroup.kr

Member of the SGS Group (Société Générale de Surveillance)
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COPPER TUBE
RoHS HAE 2|%E 3

S

AI g /g)' &I S F690101/LF-CTSAYAA26-00751K 2l 2026. 01. 09 HIOIXI: 3/4
AlE B s tAYAA26-00751K.001

AN g g : Copper Tube

OOl & WS *N/A

T a *N/A

Flame Retardants-PBBs/PBDEs

e 4d g5 =] AE g Y 2AE8H E

Decabromobipheny! mg/kg With reference to IEC 62321-6 : 2015, by 5 s224=
GC-MS

Monobromodipheny! ether mg/kg With reference to IEC 623216 : 2015, by 5 EEE]
GC-MS

Dibromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by 5 SAE
GC-MS

Tribromodipheny! ether mg/kg With reference to IEC 623216 : 2015, by 5 B
GC-MS

Tetrabromodipheny! ether mg/kg With reference to IEC 62321-6 : 2015, by 5 EEEES
GC-MS

Pentabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by 5 2242
GC-MS

Hexabromodiphenyl ether mg/kg With reference to IEC 623216 : 2015, by 5 EEE]
GC-MS

Heptabromodiphenyl ether mgl/kg With reference to IEC 62321-6 : 2015, by 5 =48
GC-MS

Octabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by 5 =ZE
GC-MS

Nonabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by 5 ==
GC-MS

Decabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by 5 EZE
GC-MS

Phthalates

e d g5 =] AlE g HES 2 1

Di-isobutyl phthalate (DIBP) mg/kg ith reference to IEC 62321-8: 2017, by GC-M:¢ 50 2A=

Di-butyl phthalate (DBP) mg/kg ith reference to IEC 62321-8: 2017, by GC-M¢ 50 =4=

Benzyl butyl phthalate (BBP) mg/kg ith reference to IEC 62321-8: 2017, by GC—-M¢ 50 EZE

Di-(2-ethylhexyl) phthalate (DEHP) mg/kg ith reference to IEC 62321-8: 2017, by GC-M¢ 50 2HE

Halogen Content
2o 85 =] Al B %Y 2ESH 2 o
Fluorine(F) mg/kg | With reference to BS EN 14582 : 2016, by IC 30 EHE
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or ible at gs.com/en/T d-Conditions.aspx>_and, for
electronic format documents, subject to Terms and Conditions for Electronic at d iti d it . 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 transaction from exercising all their rights
and obligations under the i This document 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).

CQP-7081-F08 (02)

onggi-do, Korea 14117
tp://www.sgsaroup kr.

an-gu,

=

SGS Korea Co.,Ltd

Member of the S été Générale de Surveillance)
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COPPER TUBE
20| 3201z warNock HERSEY MARK Q1S A{ (ASTM B88)

Report prepared for Ki Kim (Nungwon Metal Industrial Co., Ltd.) on 1/29/2026 12:15:18 AM

intertek AUTHORIZATION TO MARK

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s) Covered section when made in
accordance with the conditions set forth in the Certification Agreement and Listing Report(s). This authorization also applies to the Multiple Listee
model(s) identified on the correlation page of the Listing Report.

This document is the property of Intertek Testing Services and is not transferable. The Certification Mark(s) may be applied only at the location of the Party
Authorized to Apply Mark.

Applicant: Nungwon Metal Industrial Co., Ltd.
4th floor Nungdo Building, 431
Cheonggyecheon-Ro, Dongdaemun-gu,
Seoul, Seoul 02586

Korea
Contact: Ki Young. Kim
Phone:
Fax: 82-2-2231-9055
Email: pisces700@nwmmetal.com
Party Authorized to Apply Mark: See following page(s)
Evaluation Center: Evaluation Services (ES)
Client Number: 27408

Authorized By: o - ——2C .
Jean-Philippe Kayl, Director of Certification

Intertek Testing Services NA, Inc.
545 E. Algonquin Road, Ste H., Arlington Heights, IL 60005 USA
Phone: 847-439-5667 Fax: 847-439-7320

o

us

LisTeD!

Intertek
This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are limited to
the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of
this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek's Certification mark is restricted to the
conditions laid out in the agreement and in this Authorization to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring appropriate usage of the Certification mark in accordance with the agreement, they are not for the
purposes of production quality control and do not relieve the Client of their obligations in this respect.

Testing Standard(s): ASTM B88 (1999), ASTM B88 (2009)

Product: Nungwon Metal Ind. Seamless Copper Water Tube

ATM for Spec Id: 28023 ATM Issue Date: 4/16/2025
Nungwon Metal Industrial Co., Ltd. | 28023 | Rev: Apr 16 2025 11:32AM | Uncontrolled Copy Page 1 of 3
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Report prepared for Ki Kim (Nungwon Metal Industrial Co., Ltd.) on 3/6/2025 11:03:36 PM
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Report prepared for Ki Kim (Nungwon Metal Industrial Co., Ltd.) on 1/29/2026 12:14:40 AM

intertek AUTHORIZATION TO MARK

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s) Covered section when made in
accordance with the conditions set forth in the Certification Agreement and Listing Report(s). This authorization also applies to the Multiple Listee
model(s) identified on the correlation page of the Listing Report.

This document is the property of Intertek Testing Services and is not transferable. The Certification Mark(s) may be applied only at the location of the Party
Authorized to Apply Mark.

Applicant: Nungwon Metal Industrial Co., Ltd.
4th floor Nungdo Building, 431
Cheonggyecheon-Ro, Dongdaemun-gu,
Seoul, Seoul 02586

Korea
Contact: Ki Young. Kim
Phone:
Fax: 82-2-2231-9055
Email: pisces700@nwmmetal.com
Party Authorized to Apply Mark: See following page(s)
Evaluation Center: Evaluation Services (ES)
Client Number: 27408

= (_C—v m—
Authorized By: o ——=C s .
Jean-Philippe Kayl, Director of Certification

Intertek Testing Services NA, Inc.
545 E. Algonquin Road, Ste H., Arlington Heights, IL 60005 USA
Phone: 847-439-5667 Fax: 847-439-7320

us

LisTED

Intertek
This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and i provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are limited to
the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of
this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek's Certification mark is restricted to the

laid out in the and in this ization to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring appropriate usage of the C ion mark in with the , they are not for the
purposes of production quality control and do not relieve the Client of their obligations in this respect.

Testing Standard(s): ASTM B280 (2008)

Product: Nungwon Metal Ind. Seamless Copper Tube for Air Conditioning &
Refrigeration Field Service

ATM for Spec Id: 28189 ATM Issue Date: 4/16/2025

Nungwon Metal Industrial Co., Ltd.|28189 | Rev: Apr 16 2025 10:23AM | Uncontrolled Copy Page 1 of 3
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intertek AUTHORIZATION TO MARK

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s) Covered section when made in
accordance with the conditions set forth in the Certification Agreement and Listing Report(s). This authorization also applies to the Multiple Listee
model(s) identified on the correlation page of the Listing Report.

This document is the property of Intertek Testing Services and is not transferable. The Certification Mark(s) may be applied only at the location of the Party
Authorized to Apply Mark.

Applicant: Nungwon Metal Industrial Co., Ltd.
4th floor Nungdo Building, 431
Cheonggyecheon-Ro, Dongdaemun-gu,
Seoul, Seoul 02586

Korea
Contact: Ki Young. Kim
Phone:
Fax: 82-2-2231-9055
Email: pisces700@nwmmetal.com
Party Authorized to Apply Mark: See following page(s)
Evaluation Center: Intertek (Coquitlam)
Client Number: 27408

Authorized By: O —=c 5 .
Jean-Philippe Kayl, Director of Certification

Intertek Testing Services NA, Inc.
545 E. Algonquin Road, Ste H., Arlington Heights, IL 60005 USA
Phone: 847-439-5667 Fax: 847-439-7320

us

LisTeo!

Intertek
This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are limited to
the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of
this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek's Certification mark is restricted to the
conditions laid out in the agreement and in this Authorization to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring appropriate usage of the Certit mark in with the they are not for the
purposes of production quality control and do not relieve the Client of their obligations in this respect.

Testing Standard(s): ASTM B306 (1999)
Product: Nungwon Metal Ind. Copper Drainage Tube (DWV)
ATM for Report: 478-3902-3/01; 478-3024549-3/01 ATM Issue Date: 8/4/2021
Nungwon Metal Industrial Co., Ltd. | 28025 | Rev: Aug 4 2021 4:11PM | Uncontrolled Copy Page 1 of 3
& —
d2t=g
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0| 772191z wARNOCK HERSEY MARK 21SA{ (ASTM B837)

Report prepared for Ki Kim (Nungwon Metal Industrial Co., Ltd.) on 1/29/2026 12:16:01 AM

intertek AUTHORIZATION TO MARK

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s) Covered section when made in
accordance with the conditions set forth in the Certification Agreement and Listing Report(s). This authorization also applies to the Multiple Listee
model(s) identified on the correlation page of the Listing Report.

This document is the property of Intertek Testing Services and is not transferable. The Certification Mark(s) may be applied only at the location of the Party
Authorized to Apply Mark.

Applicant: Nungwon Metal Industrial Co., Ltd.
4th floor Nungdo Building, 431
Cheonggyecheon-Ro, Dongdaemun-gu,
Seoul, Seoul 02586

Korea
Contact: Ki Young. Kim
Phone:
Fax: 82-2-2231-9055
Email: pisces700@nwmmetal.com
Party Authorized to Apply Mark: See following page(s)
Evaluation Center: Intertek (Coquitlam)
Client Number: 27408

,}‘ ey ’—7\ ——
Authorized By: e ——t2C s .
Jean-Philippe Kayl, Director of Certification

Intertek Testing Services NA, Inc.
545 E. Algonquin Road, Ste H., Arlington Heights, IL 60005 USA
Phone: 847-439-5667 Fax: 847-439-7320

us

LisTED

Intertek
This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are limited to
the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of
this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek's Certification mark is restricted to the

ions laid out in the and in this i to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must first be approved in

writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring usage of the C mark in with the they are not for the
purposes of production quality control and do not relieve the Client of their obligations in this respect.

Testing Standard(s): ASTM B837 (2001)

Product: Nungwon Metals Ind. Seamless Copper Tube for Natural Gas and
Liquefied Petroleum (LP) Gas Fuel Distribution Systems

ATM for Spec Id: 28024 ATM Issue Date: 8/4/2021

Nungwon Metal Industrial Co., Ltd. | 28024 | Rev: Aug 4 2021 4:19PM | Uncontrolled Copy Page 1 of 3
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By Royal Charter

Kitemark™ Certificate

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.
f
4/
(NS ——

M

For and on behalf of BSI: Shahm Barhom, Group Product Certification Director
First Issued: 2014-05-06 Effective Date: 2024-01-08
Latest Issue: 2024-01-08 Expiry Date: 2026-12-21

Page: 1 of 5

0003

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.

25
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oj= UPC 215A] (ASTM B88)

IAPMO RESEARCH AND TESTING, INC.

5001 E. Philadelphia Street, Ontario, CA 91761 * Phone (909) 472-4100 * Fax (909) 472-4244 « www.iapmort.org

SCC Accredited
CB-P/S
ANSI National Accreditation Board
ACCREDITED R
—— NI,
ocPs
PRODUCT CERTIFICATION . ™ Accradits CCN

JT™

CERTIFICATE OF LISTING

IAPMO Research and Testing, Inc. is a product certification body in which its product certification system includes
inspection and testing of samples taken from the supplier's stock or from the market or a combination of both to
‘ verify compliance to the requirements of applicable codes and standards. This activity is coupled with periodic
surveillance of the supplier's factory and/or 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
construed as any recommendation, assurance or guarantee by IAPMO Research and Testing, Inc. of the product
® acceptance by Authorities Having Jurisdiction.

Issued To:

NUNGWON METAL IND. CO. LTD. (NWM)

366, GEURUGOGAE-RO EUNHYEON-MYEON YANGJU-SI, GD KS001, KYONGGI-DO, Korea, Republic of

Product:
Copper Water Tube
Products are in compliance with the following code(s): Products are certified to the following standard(s)
Uniform Plumbing Code (UPC®) ASTM B88-2020
File Number: 5991
Effective Date: May 2024 Void After: May 2029*

7
0,

Chief Technical Service Officer

= /) //‘. /

P P A ( 4/ Ae 7
,/’ (AF 2 % M (RS W //

7;
Chairman, Product Certification (:tp{vunc':

*This certificate is not evidence of current listing. To verify listing status, visit the IAPMO R&T Product Listing Directory at pld.iapmo.org

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 Committee, or any evidence of non-compliance with applicable codes and standards 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.

Page 1 of 4

COPPER TUBE

Oj= UL 2UISM

CERTIFICATE OF COMPLIANCE

Certificate Number  20190613-SA44393
Report Reference  SA44393-20150630
Issue Date  2019-JUNE-13

Issued to:  Nungwon Metal Ind. Co., Ltd. (NWM)

366,Geurugogae-ro, Eunhyeon-myeon
Yangju-si Gyeonggi-do KOREA

This certificate confirms that COMPONENT - TUBING, REFRIGERANT
representative samples of  See Addendum Page

Have been investigated by UL in accordance with the
component requirements in the Standard(s) indicated on
this Certificate. UL Recognized components are incomplete
in certain constructional features or restricted in
performance capabilities and are intended for installation in
complete equipment submitted for investigation to UL LLC.

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
https://ig.ulprospector.com for additional information.

This Certificate of Compliance does not provide authorization to apply the UL Recognized Component Mark. Only
the UL Follow-Up Services Procedure provides authorization to apply the UL Mark.

Only those products bearing the UL Recognized Component Mark should be considered as being UL Certified
and covered under UL'’s Follow-Up Services.

Look for the UL Recognized Component Mark on the product.

Bruce Mahrenholz, Director North American Certification Program

uLLLe

Any information and documentation involving UL Mark services are provided on behalf of UL LLC (UL) or any authorized licansee of UL. For questions, please
contact a local UL Customer Service ive at hitp://ul

Page 1 of 2
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ZERTIFIKAT & CERTIFICATE

CERTIFICATE

The Notified Body - 0036 -
of TUV SUD Industrie Service GmbH

certifies that

Nungwon Metal IND. Co., Ltd.
366, Geurugogae-ro, Eunhyeon-myeon, Yangju-city
Yangju-si, Gyeonggi-do / 11431 - Korea

has implemented, operates and maintains a

Quality Assurance System in accordance with the
Pressure Equipment Directive 2014/68/EU, Annex |, Section 4.3,
AD 2000-Merkblatt W 0 as well as EN 764-5, Para. 4.2

as a material manufacturer for the scope of
seamless copper tubes.

The scope of the approval is described in the annex to this certificate.
Further details are mentioned in report no. C-74972540EU-25.

The manufacturer is therefore authorized to issue certificates of specific product control within the
scope of the assessed quality system and in accordance with the Pressure Equipment Directive
2014/68/EU. Possible additional requirements - specific to applied technical specifications to
meet PED Annex | - are not affected.

This certificate is valid through 2028-08-31.

In order to adhere the validity an annual surveillance audit is required.

Certificate No.: DGR-0036-QS-W 892/2019/MUC-02
Munich, 2025-10-27 Notified Body, Nr. 0036

/ et

(M. Strobel)

%R EQ3040483 TUV SUD Industrie Service GmbH, Westendstr. 199, 80686 Munich, Germany
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Korea Testing Certificationinstitute Korea Testing Certificationinstitute
of A 1} | & A 3}
M HE 1 GT2026-00351 MM HE 1 GT2026-00351
1. AEZ3t 1. Algdat
Al &2 Algdets AE21E ch 2l A" Z 3t Al =2 Algets ANE2I12 ch 2 Al ZE 3
BIZZE 9.44 ~ 9.60 mm 9.48 ~ 9.53 B2 2lE 18.96 ~ 19.14 19.02 ~ 19.07
ACR TUBE ACR TUBE
C1220T-H E 0.60 ~ 0.80 mm 0.66 ~ 0.70 C1220T-H Ll 0.85 ~ 1.15 0.97 ~ 1.02
(©9.52x10.70) (#19.05%t1.00)
AFYE 315 0|4 N/mm? 468 olFYE 315 0|4 372
B2 215 9.44 ~ 9.60 mm 9.50 ~ 9.54 Eliedi=s 2213 ~ 22.31 2218 ~ 22.23
ACR TUBE ACR TUBE
C1220T-H = 0.70 ~ 0.90 mm 0.77 ~ 0.80 C1220T-H = 7 0.75 ~ 1.05 . 0.87 ~ 092
(49.52xt0.80) (22.22%10.90)
HUE 315 o4 N/mm? 432 ik Al 315 o4t 427
upzz|E2 1262 ~ 12.78 mm 12.67 ~ 12.73 HRZ2IE 22.13 ~ 22.31 2219 ~ 22.25
ACR TUBE ACR TUBE
C1220T-H = 0.70 ~ 0.90 mm 0.77 ~ 0.81 C1220T-H e 0.85 ~ 1.15 0.98 ~ 1.02
(412.70%t0.80) ($22.22%11.00) "
L= 315 of4 N/mm? 445 laze 315 o4t 427
Bpzz|IE 12.62 ~ 12.78 mm 12.66 ~ 12.74 i R Cleoti= 2528 ~ 25.52 25.37 ~ 25.41
ACR TUBE
C1220T-H el 0.87 ~ 1.13 mm 0.98 ~ 1.02 C1220T-H s 0.85 ~ 1.15 0.97 ~ 1.02
($12.70%t1.00) o o|=t7t At
ezt 315 of4k N/mm? 384 lae 315 o4 407
BIZ2|E 15.79 ~ 15.97 mm 15.83 ~ 15.92 ACR TUBE I ANSES 25.28 ~ 25,52 25.37 ~ 25.42
ACR TUBE
C1220T-H < 7 0.70 ~ 0.90 mm 0.73 ~ 0.86 (¢2CS1§1§)OEHZO) S 1.05 ~ 1.35 1.16 ~ 1.24
($15.88xt0.80) 2207t
UEL= 315 ol N/mm? 460 AL 315 0|4 393
upR22|E 15.79 ~ 15.97 mm 15.85 ~ 15.93 an Tull B2 2|S 28.46 ~ 28.70 28.54 ~ 28.62
ACR TUBE
C1220T-H = 7 0.85 ~ 1.15 mm 0.99 ~ 1.01 ZCSLEéOT;HOO | 0.85 ~ 1.15 0.97 ~ 1.02
(®15.88x11.00) (928.58x11.00) olzte 315 ol4 419
Y= 315 O|4t N/mm? 451 1¥Y Al
22| g 18.96 ~ 19.14 mm 19.03 ~ 19.08 e 812218 28.46 ~ 28.70 28.55 ~ 28.60
ACR TUBE
C1220T-H < 7 0.75 ~ 1.05 mm 0.87 ~ 0.92 (¢2C;2533?<I;H1o) = A 0.95 ~ 1.25 1.07 ~ 1.13
(19.05x%t0.90) i : ) ozt 315 O|AF 413
Y= 315 O[4 N/mm 422 aee C
ML P70806 (Rev.2) Page : 2 of 12 At P708:06 (Rev.2) Page : 3 of 12
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Korea Testing Certificationinstitute

Al E 2T

f

MHM WS : GT2026-00351

1. AEZst
Al 2 Alglsts Algi2|& ch 2 Al Z 2t
leinsi=) 31.63 ~ 31.87 mm 31.72 ~ 31.78
ACR TUBE
C1220T-H = 0.95 ~ 1.25 mm 1.06 ~ 1.14
(®31.75x%t1.10)
AFLE 315 O|4t N/mm? 400
HIZ2|15 31.63 ~ 31.87 mm 31.72 ~ 31.74
ACR TUBE
C1220T-H S 1.05 ~ 1.35 mm 1.16 ~ 1.23
(P31.75xt1.20)
UYL= 315 0|4 N/mm? 395
H22|E 34,80 ~ 35.04 mm 34.90 ~ 34.93
ACR TUBE
C1220T-H | 0.95 ~ 1.25 mm 1.08 ~ 1.13
($34.92%t1.10)
Y= 315 Of4f N/mm? 396
b2 2|2 34.80 ~ 35.04 mm 34.90 ~ 34.93
ACR TUBE
C1220T-H S 1.05 ~ 1.35 mm 1.16 ~ 1.23
(934.92xt1.20)
ol ol o 315 OfAt N/mm? 401
HHZ |2 37.98 ~ 38.22 mm 38.07 ~ 38.08
ACR TUBE
C1220T-H = 1.00 ~ 1.30 mm 113 ~ 1.17
($38.10xt1.15)
YL 315 Of4f N/mm? 382
b2 2152 37.98 ~ 38.22 mm 38.06 ~ 38.09
ACR TUBE
C1220T-H Lol 1.20 ~ 1.50 mm 1.31 ~ 1.38
(38.10xt1.35)
ldzE 315 0|4 N/mm? 366
B2 21E 41.16 ~ 41.40 mm 41.20 ~ 41.31
ACR TUBE
C1220T-H | 1.05 ~ 1.35 mm 1.16 ~ 1.23
(P41.28%11.20)
= 315 04 N/mm? 442
A P708-06 (Rev.2) Page : 4 of 12
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Al

2 1

2N HS © GT2026-00351

1. AEZET

Al 2 N N ch 2 Al " Z o
v 2|15 41.16 ~ 41.40 mm 41.23 ~ 41.25
ACR TUBE
C1220T-H = 1.27 ~ 1.63 mm 1.40 ~ 1.50
(P41.28xt1.45)
ABLE 315 O|4t N/mm? 472
b2 215 44.33 ~ 44.57 mm 44.43 ~ 44.47
ACR TUBE
C1220T-H S 1.20 ~ 1.50 mm 1.32 ~ 1.37
(P44.45x%t1.35)
QI U= 315 0|4t N/mm? 433
HZ21& 44.33 ~ 4457 mm 44,42 ~ 44.47
ACR TUBE
C1220T-H = 1.27 = 163 mm 1.42 ~ 1.47
(P44,45xt1.45)
AU 315 0|4 N/mm? 358
HZ 2|15 4433 ~ 44,57 mm 44.43 ~ 44.47
ACR TUBE
C1220T-H S 1.37 ~ 1.73 mm 1.53 ~ 1.57
(P44.45%1t1.55)
ol A 315 0|4 N/mm? 404
HPZ 2|5 6.27 ~ 6.43 mm 6.34 ~ 6.35
ACR TUBE
C1220T-0 Lo 0.53 ~ 0.67 mm 0.56 ~ 0.63
($6.35%t0.60)
e 205 OfA N/mm? 230
HZ 2|15 6.27 ~ 6.43 mm 6.34 ~ 6.35
ACR TUBE
C1220T-0 | 0.60 ~ 0.80 mm 0.67 ~ 0.72
(6.35xt0.70)
oAUE 205 Of4f N/mm? 232
H2215 6.27 ~ 6.43 mm 6.34 ~ 6.35
ACR TUBE
C1220T-0 S A 0.70 ~ 0.90 mm 0.73 ~ 0.87
(96.35xt0.80)
UYL 205 0|4t N/mm? 231
AAL P708-06 (Rev.2) Page: 5 of 12

35



36

A's-lklx-lkl Als-lklx-lkl
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Korea Testing Certification institute Korea Testing Certification institute
o A 'l|. | o A -||.
HHM HE 1 GT2026-00351 MMM ¥ 1 GT2026-00351
1. AlgZat 1. NgZat
Al 2 Algers AlE7|& ¢t 2 Al g Z 3t Al 2 Algats N t 2l Al Y 2 T
upz 2= 9.44 ~ 9.60 mm 9.47 ~ 9.54 uHZ 215 15.79 ~ 15.97 mm 15.83 ~ 15.92
ACR TUBE ACR TUBE
C1220T-0 L | 0.53 ~ 0.67 mm 0.57 ~ 0.63 C1220T-0 | 0.70 ~ 0.90 mm 0.77 ~ 0.82
($9.52xt0.60) ($15.88xt0.80)
olad= 205 0|4t N/mm? 241 oluUs 205 0|4t N/mm? 247
HZ 2|5 9.44 ~ 9.60 mm 9.49 ~ 954 H22|1 & 15.79 ~ 15.97 mm 15.85 ~ 15.90
ACR TUBE ACR TUBE
C1220T-0 = 7 0.60 ~ 0.80 mm 0.66 ~ 0.68 C1220T-0 =) 0.75 ~ 1.05 mm 0.86 ~ 0.93
(9.52xt0.70) (015.88xt0.90)
UPL= 205 o4 N/mm? 263 olAE 205 O|A N/mm? 246
B2 2E 9.44 ~ 9.60 mm 9.50 ~ 9.54 bz Z|12 18,79 ~ 15,97 mm 15.79 ~ 15.96
ACR TUBE ACR TUBE
C1220T-0 | 0.70 ~ 0.90 mm 0.75 ~ 0.84 C1220T-0 = | 0,85 ~ 1.15 mm 0.92 ~ 1.07
(9.52%t0.80) ($15.88xt1.00)
az= 205 0|4t N/mm? 236 laze 205 0|4 N/mm? 242
U225 9.44 ~ 9.60 mm 9.47 ~ 9.53 vz 2|2 18.96 ~ 19.14 mm 19.02 ~ 19.07
ACR TUBE ACR TUBE
C1220T-0 = 0.77 ~ 1.03 mm 0.84 ~ 0.96 C1220T-0 | 0.70 ~ 0.90 mm 0.77 ~ 0.82
(¢9.52xt0.90) (19.05%10.80)
UYL= 205 o4 N/mm? 241 Qatte 205 Of4At N/mm? 235
HZ212 12.62 ~ 12.78 mm 12.63 ~ 12.76 HZ 2|12 18.96 ~ 19.14 mm 19.03 ~ 19.07
ACR TUBE ACR TUBE
C1220T-0 =7 0.60 ~ 0.80 mm 0.67 ~ 0.73 C1220T-0 | 0.75 ~ 1.05 mm 0.88 ~ 0.92
(012.70xt0.70) (#19.05xt0.90)
QYU 205 0|4t N/mm? 238 ol A= 205 O]} N/mm? 242
HREZ|E 12.62 ~ 12.78 mm 12.67 ~ 12.73 b2 2| & 18.96 ~ 19.14 mm 19.05 ~ 19.07
ACR TUBE ACR TUBE
C1220T-0 | 0.70 ~ 0.90 mm 0.75 ~ 0.85 C1220T-0 S 0.85 ~ 1.15 mm 0.98 ~ 1.02
(#12.70%t0.80) (19.05x%t1.00)
AYY= 205 Ol 4 N/mm? 239 olarzte 205 0|4 N/mm? 239
BIZ2|E 15.79 ~ 15.97 mm 15.82 ~ 15.94 H2 2| S 18.96 ~ 19.14 mm 19.06 ~ 19.08
ACR TUBE ACR TUBE
C1220T-0 =l 0.60 ~ 0.80 mm 0.68 ~ 0.72 C1220T7-0 = 1.05 ~ 1.35 mm 107 ~ 1,23
(015.88%t0.70) (019.05x%t1.20)
YU 205 0|4 N/mm? 245 yT= 205 0|4 N/mm? 242
AMAL P708-06 (Rev.2) Page : 6 of 12 MAL P708-06 (Rev.2) Page : 7 of 12
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Korea Testing Certification institute Korea Testing Certificationinstitute
ol A 'll. | o1 A ‘II.
AMldZd2x Al €2
MMM HE : GT2026-00351 BAM S : GT2026-00351
1. AlgZat 1. AlgZ3}
Al 2 AlEets N o 2 AlE Z = Algs= Alg7|& e 9l Al E Z 3t
Ll o= 2213 ~ 22.31 mm 2221 ~ 22.24 HZ 2|1 E 15.85 ~ 15.91 mm 15.86 ~ 15.90
ACR TUBE L-TYPE
C1220T-0 Ll 0.75 ~ 1.05 mm 0.88 ~ 0.91 C1220T-H S 0.87 ~ 1.17 mm 1.00 ~ 1.04
(922.22%10.90) (015.88%t1.02)
LT 205 0|4 N/mm? 253 XY= 315 Of4f N/mm? 412
B2 2|5 22.13 ~ 22.31 mm 2221 ~ 22.23 HZ2 1S 19.02 ~ 19.08 mm 19.03 ~ 19.06
ACR TUBE L-TYPE
C1220T-0 = 0.85 ~ 1.15 mm 0.97 ~ 1.02 C1220T-H Eo| 0.92 ~ 1.22 mm 1.05 ~ 1.09
(922.22%11.00) (019.05%t1.07)
AUYYE 205 0|4 N/mm? 245 U= 315 O] N/mm? 406
B2 & 25.28 ~ 25.52 mm 2537 ~ 2541 H221E 22.19 ~ 22,28 mm 22,20 ~ 22.24
ACR TUBE L-TYPE
C1220T-0 =) 0.85 ~ 1.15 mm 0.97 ~ 1.02 C1220T-H = 0.99 ~ 1.29 mm Rl
(925.40%t1.00) (P22.22xt1.14)
U= 205 O|4f N/mm? 243 AUFLE 315"04 N/mm? 326
uZ 215 28.46 ~ 28.7 mm 28.54 ~ 28.62 g2z 28.54 ~ 28.62 mm 28.54 ~ 28.59
ACR TUBE L-TYPE
C1220T-0 = | 0.85 ~ 1.15 mm 0.97 ~ 1.02 C1220T-H = 112 %142 mm 1.26 ~ 1.28
($28.58%t1.00) (928.58x%t1.27)
ol = o o= 205 0|4 N/mm? 248 olztzte 315 of& N/mm? 398
HPZR|E 28.46 ~ 28.70 mm 28.53 ~ 28.61 HRZ 215 34.88 ~ 34.96 mm 34.91 ~ 34.93
ACR TUBE L-TYPE
C1220T-0 | 1.05 ~ 1.35 mm 117 ~ 1.22 C1220T-H | 1.25 ~ 1.55 mm 1.37 ~ 1.42
(928.58x%t1.20) (34.92xt1.40)
UYL= 205 0|4 N/mm? 250 Sl i 315 0f4 N/mm? 399
b2 2|1 9.49 ~ 955 mm 9.50 ~ 9.54 B2 RS 41.23 ~ 41.33 mm 41.25 ~ 41.29
L-TYPE L-TYPE
C1220T-H =7 0.66 ~ 0.86 mm 0.72 ~ 0.80 C1220T-H | 1.34 ~ 1.70 mm 1.50 ~ 1.54
(9.52xt0.76) (P41.28%11.52)
yUE 315 0|4t N/mm? 420 AYU= 315 0|4 N/mm? 375
b2 215 12.67 ~ 12.73 mm 12.68 ~ 12.73 Hp22|15 53.93 ~ 54.03 mm 53.95 ~ 54.00
L-TYPE L-TYPE
C1220T-H = 0.76 ~ 1.02 mm 0.83 ~ 0.92 C1220T-H | 1.56 ~ 2.00 mm 1.75 ~ 1.80
(P12.70%t0.89) (053.98x%t1.78)
U= 315 Of A N/mm? 420 AyLe 315 0|4 N/mm? 442
AAL P708-06 (Rev.2) Page : 8 of 12 MAL P708-06 (Rev.2) Page : 9 of 12
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COPPER TUBE COPPER TUBE
AREEM AlR2EEM

e
s
Korea Testing Certification institute Korea Testing Certificationinstitute
o A 'l|. | o A '1|.
MM S 1 GT2026-00351 QMM #E 1 GT2026-00351
1. AEZn 1. NEZED}
Al 2 Agsts NP o2l Al g ZE T Al 2 Al&sts Al 7]& c 2l AlE o
H22|1E 66.63 ~ 66.73 mm 66.66 ~ 66.72 HIZ2|E 12.67 ~ 12.73 mm 12.68 ~ 12.70
L-TYPE M-TYPE
C1220T-H = 7 1.78 ~ 2.28 mm 1.98 ~ 2.06 C1220T-H 0.54 ~ 0.74 mm 0.66 ~ 0.73
(66.68x1t2.03) (912.70xt0.64)
RS 315 0|4 N/mm? 427 315 O|4 N/mm? 430
z22 79.33 ~ 79.43 mm 79.34 ~ 79.42 B2 2|S 15.85 ~ 15.91 mm 15.85 ~ 15.91
L-TYPE M-TYPE
C1220T-H il 2.04 ~ 254 mm 215 ~ 2.41 C1220T-H Sl 0.61 ~ 0.81 mm 0.69 ~ 0.73
(79.38xt2.29) ($15.88x10.71)
AU 315 Of4t N/mm? 409 YU 315 of4 N/mm? 406
HP221E 104.73 ~ 104.83 mm 104.75 ~ 104.82 uPZ2|1E 22.19 ~ 22,25 mm 2221 ~ 22.24
L-TYPE M-TYPE
C1220T-H = 2.49 ~ 3.09 mm 2.73 ~ 2.84 C1220T-H & 0.66 ~ 0,96 mm 0.78 ~ 0.83
(P104.78%12.79) (422.22x10.81)
o A e 275 0|4 N/mm? 352 laze 315 o4 N/mm? 426
Lt 130.10 ~ 130.26 mm 130.13 ~ 130.24 uRZ21E 28.54 ~ 28.62 mm 28.55 ~ 28.60
L-TYPE M-TYPE
C1220T-H L 2.83 ~ 3,53 3.15 ~ 3.20 C1220T-H = 7 0.74 ~ 1.04 mm 0.85 ~ 093
(130.18xt3.18) (428.58x10.89)
Qlatzie 275 ol¢ 392 bol - 7 315 0|4 N/mm? 422
B2 218 155.50 ~ 155.66 155.50 ~ 155.65 HRZ22|1E 34.88 ~ 34.96 mm 34.91 ~ 34.93
L-TYPE M-TYPE
C1220T-H = 3.21 ~ 3.91 3.25 ~ 3.87 C1220T-H = 0.92 ~ 1.22 mm 1.05 ~ 1.10
(#155,58x1t3.56) (#34.92%11.07)
AUPYE 275 ol 407 AL 315 ol N/mm? 394
HRA2|E 206.23 ~ 206.53 206.25 ~ 206.50 HRZ2|2 41.23 ~ 4133 mm 41.20 ~ 41.31
L-TYPE M-TYPE
C1220T-H = 463 ~ 5.53 4.65 ~ 5.50 C1220T-H = 1.09 ~ 1.39 mm 1.11 ~ 1.36
(#206.38xt5.08) (441.28xt1.24)
dd= 255 0|4 337 dzE 315 0|4 N/mm? 393
256.98 ~ 257.38 256.99 ~ 257.35 HZ 212 53.93 ~ 54.03 mm 53.95 ~ 54.00
L-TYPE M-TYPE
C1220T-H 572 ~ 6.98 5.75 ~ 6.95 C1220T-H S 1.25 ~ 1.69 mm 1.44 ~ 150
(#257.18x1t6.35) ($953.98xt1.47)
255 0|4 321 MU= 315 Of4 N/mm? 368
MAL P708-06 (Rev.2) Page : 10 of 12 AA! P708-06 (Rev.2) Page : 11 of 12




COPPER TUBE

COPPER TUBE

I
|
ul o o o ul o o o
S 2 |]| |R S 2R B
T 5 2glgleeedioindisidlaldioodoalalalrz|dodgooldooioaasriolo
OO0 |0O|0O|Oj|0O|O|lOjl0O0Ol0O|l0O|O|O]O|O|O|lO|lO|lO|l0O|lO|O|OO|O|O|lOjlO|O|lO|lO|O]|O|O|OC|O|O
N | AN | N N NN NN NN N NN N[N N| NN NN N N NN N NN NN N NN AN NN | N[N N | NN
s o
=]
™
KO =3
B it
M____ rt m @
m =
S o o < <
= 2 _ < |- DR
NERE D@ | | S| | & rt @Ml
=g SR P - A [ ST L | el |22 o | T
o0 | nE | =* ik | TE | TE | & < |<|=<|=<|HO|HO| MO | |[MO|on |FFIHO ||k |TI k| TF || 0 < | M| & |HO
AR no_m_m%i_m%%w_.ﬁﬂz555369A+1x01_m21_m1_m%3,_m o Homo | & | D) [ ro 2| &
A e e K e I A I L e A e e e - R R I R R e B N e R e K N e S e R U
SR T | or| @ A0 A o 6o | wlo| 0| ok | = |A0| A0 R0 A0\ FU|EW|E E of | @ W0 ED|E|E R || Bk EIEE EESE
ﬁmeom_.._l_mo..h._Al.E%%%M._ﬂeﬁ._ﬁ._a._a.__A_.xTx_.x_.x_-ur_nu[nHﬁ_u.._n.mom_._._3o_.mv110_.._ozo_.._o.k|+o+§
£ |G| M8 x| 10| 0| 80| 80| 80|80 | Kr a7 || | | | 80|80 | 80| 80|80 R (TH|TH | R X)X R RO KK || @@
S| |® || oo™ | H | H | M| & - R0R0RDRD) S0 3030|3030 |00 | EF T T Ik Ik | IR | X0 X R R0 | << | <E ] <E | <F<F|<F
Tl |]T|]T|T|lT|T|x|T|lxjzT|T|jT|T|zx|T|xT|T|lx|T|lT|T|T|T|lT|T|T|T|T|T|T|T|T|T|T|T
£67)
£ %
g B
5 31 =
= o >
M 4 ©
4 .aw ﬁE ro ~
N & B m_ﬁ =
LS Jc Jjo
e g N
« o0 2 £
m
& ]
,,II H_./n
o = =
I
<
= X0 &
2 ER
o lo:
n_u =
O <
S g
g o a
5 .
4 Lad é
B # =<8 2
S~ =y 5
=l A _P_IA_AA_ e
Tl < % Qi £
V|~ ) Au

43

42



COPPER TUBE

COPPER TUBE

L
Tl

™

C

KO
|

L4
ol

™"

.

KO
Bl

ot N ~ QRS N © o~ & =
o o ol | oo o o o < o
Q q TR Q N : 2 Q Q
ol olalginelelele Qg alQeeReltlalalniglelslRe QR sl ale|N
OO0 |00 0|0 0O|0O|0O|O|O|O|OO|lOO|OO|lOO|OO|lOO|O|lOO OO OO |O|O|O|O|O|O|O|O|O|O|O|OCO|OC|OC|O| O
N | AN | N N NN NN NN N NN N[N N| NN NN N N NN N NN NN N NN AN NN | N[N N | NN
el
N
iy
)
o N
=3
o
<0
o = o
._n% <l T0
I @*_ TIF o | &
K o o | % o
Ko |K9| | & < 8| I R L A X
%0 SAEARIES =Ry T WKk (MO IrE D3V E R Ao I
T || == k| B B g | R Holdo| BT iR 2 R B S
b KD R e 2| R @ of RO e | T BT | | T IR R =N R RN A = S =
|_._..__“_.__.._eo._w ﬂ_m_._._.._._mu_ﬂ_um_ou_m_AHm._rm_mot. B Qﬁtﬂmo@_bx_lmﬁ:iour._. =:_.u_.JC
Rig 2|2 A0 ol | B el | g | o0 I gr | e i (S = = e || XX | 0| a0 2 H ol Zo | Br| O
|5 |5 |KE|od|gy|oH | M| | & | Fp|Th|od|op|=| X T |X |l T mlon | T|60 | m <KL |z |z |l P =80 =
o | %S| = Flm oo o | 2 .{u%%.rque_.l_u__oume_.IHoaImquﬂﬂﬁt
_.._ﬁx_ly.rn_._.._nIUol_..._.um..“_.“_.._.rKW__%._W_._Mu_._ﬂu_mA._of._.__”_nﬂ_AluuumﬂM_.._H_.Eo_ntuEHI:.._7L|E_.IAL|._EEH|M_EEW_OE|
FE TR WX e 9 R |e | oo 35 e Ll e A R = A AR S e e e Rl R =
R I A A A A R L R R TN R I R S I A R R R E A A A R A
X INININ|N I N|W|T T ||| ||| A 00| 00| Hl | KE|KEKE KR o | M|~ |3 < B R OF | R R R o0 | | T TE
nO | Ro|®o|®o o |®o|Ro A | H | H A HE[H\H|AE|H|H|E|AUFH o Fo | E | rE iR R e | A AD | RO RERD 30T T
o ololal o g 0o m oo mm
] RITIRI |T ~ TR FIT|RIS
Slolyflaanlf|a L oo N N olsinnnaa a0 eeoosisiondsinon s
[eaNoRNoBNolNol ol NolNoR ool ool ol Noh ool lol ol NohNohNoh ool ol Nol ol ool ol ol o oo hloh o No R NoRNo R No RN o]
NN | NN NN NN N NN NN N[N NN NN N NN NN N NN NN N NN NN NN NN NN
AW
N
iy
e =
o Ho
=
=
il
~
x(
-
i
~
10
x(
= _ ]
— ™3 A | K <0
X i —| @7 K
- m - ﬁ.__m_._._. _.__/._| _._2 m ._p__m._O_._L_ &
| ri rt s - rt Tl Hirk ]| IR gk Tk <
| = — Ho | ik = = s - RKlw|qm| K| E — o <~ 0|
o | Mo o — oo Z | Ho|Ho i d | o5 = = ol = 1o
%Aﬂmw MA%Q%%%AA%I%%HHB%%E3,G_n_oﬂlﬂq._M%Wm3Aﬁlmo
go T | B R B 4o ad R0 | 30| & ko ko | & | By |7 | | 20| RO RO\ R0 | EEAC A (A s0 5 5| S e R St g F K@
n_._.oEo._lAl._lAl1M.__.__u_“_._u_|77._u_-...A|._|AI.A._3xOm_.aﬂo_.._o_.._o_..__uw_nw_nn_D#.._46H8A06MﬂAA._r_1m
3|80 %ol | & & (%0 |30 | RO|RI R RI R RS RS|RCRD| 90 I KE | KE K30 00 30| )W AC ) AC A E A RO B E | | 2O
om9%9.9.%0_o_o._o._o._o._o_o._%é%%_u__u_n_Loyoyoyoyo_._.uan_uD_un_umx._o_.or_%rnm_ﬁ
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH_..r
SOl o|o|o|lgOlolo)olololD|lalglglglglglglglglglglnolonln|lnlnln|ln|lnlnlnln|n|ln|n | NN

45

44



COPPER TUBE

COPPER TUBE

L
Tl

™

C

KO
|

L4
ol

™"

.

KO
Bl

= = 2 S
o o o o
9 Q : D N
e Riegae|eg|gla|galdeaR el Lo g e e oniorion oy g 0Ng 0y
OO0 0|0 OO OO0l |lO|O|lO|O|O0O|O|O|O|O|O|O|O|OlOCO|O|lOCO|OCO|lOC|OC|O|O
N | N | N N NN NN N NN N[N N[N NN NN N NN NN N N NN AN N N[ NN AN NN NN N | NN
a
N
oy
) %0
= ~N
oF 0
m
E
a0
ul
o A a
o~ of o = ]
o i) | R o =
Y =] © || & Kir RO
K = ! S| YT ll g
i <0 B ==L < S}
g of ol = |G| SR Ty e é
o 3r o7 | KO | &3 L0 g |20 o o < ERE2 ) J
kS i = | Rl o<l e | 2 E ¥ @S| =|H el Wz
AR R T B o E R B - - zu <l < | E0|uf | o | | on ool || LS &
0K A R R I =R B TR R < A _._.WLEE%___._.A_U%% Kl 20| ml Bl
i | EUE|RD Q) or |55 .0 o | <I 80| ™ || Ko sor || 50| &7 |&d|OH| 50| T | o o | 20| 3l T E|RDID S| O0|R 2
1% |3 |5 80Ok go| B0 |5 |y |l oo | K| e oW T =g e PRk Z kDR NNE w  D R
21|00 S A Al | g 1o AR I R - e N B e R e e U X =N Rl
30| 20| ™ | RO\ qj || S| oD Ok T |30 | X g gr (<0 BB H o)\ JF T 2| G| Foof | | 30| WN| T Gu ot | OO 5T U0 T Ol 60 | | 0
RIAE gz |E|o/H |0 e R | ®F | F | MR F X e X F x2S e ook ok | TP X X5 | Ro | Ho
ofl | OF | %1 | = | 4| KF | 60 | K| K | KF | M |of | Kk || X | Lo U0 |K-| <) |<)|3D| ol od|od O K- & |7 |H0 M0 o0 RO|RO|RO D |®d|&RS|RI| &R
<F|<F <K |3 <I| S |od|00]00|00 |30 |8 |& |33 80|30 80|0f|0f|ci0|ci|cio|ofo|ar|ar|aF|oF |0l ol|or|of|ol|ol|o |od|od|od|od|od]|ad
N e}
m e © QS Q ®© Sy
o o o|lo|N o o SRS
' < R D ' v | 9
2
NI IE R AR RS g A R R R R R R SRR R Rl s Sl Rl R R S R R R R B I e R =g R R =R A RN
OO0 0Ol0O|0O|0O| 0O 0O|O|OlO|l0O|lO|lO|O|O|O|O|O|OO|lO|lO|lO|O|IO|O|O|O|O|O|lOO|OJIOIO|IOCO|O|O|OC|0O|CO
AN | N | N | N NN NN NN N[N NN NN NN NN NN NN N N NN NN NN NN NN NN N NN
<
T
Hiu
fofo
70
&l
= e
Ho o
o %0
<
= il N Kk
™ E] < | <]
(=3 =< o |Ho X al
= Br <R =3
o K AL T
=< ~ =3 — 5 3
3 o x I < Kir H
- o) q B35 AW o e _ o
wmoE TR Ml (B B o | 2y | T K= =) 0 o Mm v} o
— ™ | B Kir | R e orl | = 30 ol | o7 | <0 | fn | %O = o = | %0
= il 2| K =<4 % K & = | o ol | Tl | A O | g R ] = 2 ~ | <
o |7 & S R <z S = FO |04 | o3 |Of D0 0lo | o o ) 5] = | 20
N T T R - Ry IR e e L - R R S S Ry S > | fo
RO| x| 5| g0 | XU EO| W Wl LT | Qo K |D|E0 )07 o 0| XX\ B gy | BY RS RO\ 8| H0 | d0 | K | o | OF ol faryom | 1|
EIFIXT AT |0 W5 T2 %00 |E | 3o |OF| Ik |Z0| < | T IOk 50|30 |R0 F |qu | T |5 | B0 2 |
o< o g K9 ) gl RS N E =] i EREE i O el = I e I I o e i e
B <r | G 0002 o [N ol M g X0 m| o (o g || S Wiy =z 0 5o H iz KNS |y @ & T S
g s = = o 0|20 & 20| &0 o & zo|<p| = | | W KIE Ko 2 T S lrlE 2 A8 S| o o
e e I o I e L LN 1 I g3 il Bl il 22X RS B wr el e e A Rl e ] oH )| © | oF
WIS o &R & U R | S = 3| 3| 3| &Y RS do | fo |30 |0 | X0 | 0| 50| Ho | ofu | ofu | ofu | ofu | o |44 | G0 | o IF | Ko ||| op
H H T | T T T T T /W o|o|od|S 30|80 0F D |DF D DM I |30 X0(X0|30|30|20 X | XXX | X[ X0] 3030 40«0 <+

47

46



COPPER TUBE

COPPER TUBE

49

L4
ut
n ™|~ ™ ™ © oY o) Q o~
— — — — - - - o~
o o |5 o o o o | o o )
~ N & ~ ~ ~ INEEN ~ ~ ~
< 2 [ 2 2 2 2 3~3 |2 " 2 " 2
QLY Ty ¥ Iigdlaeeelalnla|RegNNIN a2 T2
OO 0|0 0|0 0O|O|0O|O|O|O|O|lO|O|lOO|OO|lOO|O|lOO|O|lO0O OO |O|O|O|O|O|O|O|O|O|O|O|OCO|OC|OC|O|O
N N N N[N NN N NN NN NN N NN NN N N[N NN NN NN NN NN N NN NN | N | NN
o o
]
e
ilo]
ol
e
__o__ﬂ
ol
i R
Nd =
= I_ﬂ
ol =)
p. el o nu
A_._u = —_
~ ol oA
2] <l - =3 ~ - ok
v INEEEE, o Nk = o
S ik ~ N - —|Z Bl -y
e X - = 0 ~ P £l 2}
A o | o < WA X > i
o i U R e = gE B o e
CANRE w XWX R0 F| = © < lm g Mo - 1
4 (T |3 < X|H0R0 0 R0 B o | 5| | HO R0 MR g g It = i o
B | <4 o | X oF| M T DR o Ty a0 |2 EK) XA o A R P R U R < | _
= IOF|2E 50 mo|of | XXX W RS XX R KO | 3 |2 | O = gl N fo | o | o I
< W= or) | ol | B0 | I | Wk Rl g o |H | H |5 Hl | gn| B R — < o3 L | 0ok B o 20 | 20 | <E
o wk oH O || OH ol | 22| 2 o - |3 211 ofl o 3 1! R0 | < | 1|2 30| F0 KO KOO |2E
2R Q| | R | B S g0 o A RO M B B op | B S| Y AR
M= || Q0| |30 o T T d Rl & g0 #0| O BA g & | & | QX0 R | | E %0 B0 |G Z0| |0 e | T O] L | W
W T || N|T |3 | 0|85 |8 |8 |8 KKK |K R |0 &> >0 |R K| 7w ® e Ie R T N < |T |7
X0 | fol | Z0 | X0 | X0 | Z0 | X0 | X0 | 20| X0 | X0 | Z0 | Z0 | X0 | Z0 | Z0 | X0 | R0 | X0 | ZJ| R0 | Z0 | X0 R0\ X0 | gl | FO | Zr | r | wr | 57 | BT ma ol | < ¥ 8 ||| E
oF | K- |0 |0 FO0 | F0 0|0 |F0 | FO | B0 | B0 | B0 | B0 | FO | FO | HO | FO|HO| UM | EO|EO|EO|EO|EO|E | R |y |F|F|T|E|ol X | T| T Mot =
T ECECEC|EC R | EC| R R | E | E | E | F | & | & | & & | & || §0 || E | E | E | 30| | mh| 90|90 g0 | T | Bl |HU| %0 %00 %0 or
{50 | O | O | {0 | /O | O | /O | /O | O | {0 | O | O | {50 | %O | O | {0 | /O | O | {HO | /O | O | {0 | /O | O | {HO | O | o | o) | o) | o) | o) | 0! | L | T |0 | Tof | of | T | Tof | H0l0
L4
|
[
Y < © | Q = N © |~ =) N SRR
o o oo o S o5 IS o o|lo|o
N N NN N I N IN N | NN
2 2 R 2 ) | oNo 2 U |2
S e Q8 Fejglea|e R YedYlyYedsod o B0y 5220 2Ry
OO0 0Ol0O|0O|0O| 0O 0O|O|OlO|l0O|lO|lO|O|O|O|O|O|OO|lO|lO|lO|O|O|O|O|O|O|O|lO|OJIO|O|IOCO|O|OO|O|0O|CO
N N | N[ N[N N NN NN NN NN NN NN N N N[N N[N NN NN NN NN N NN NN NN NN
=
O < Wo
e L
KO - 5K o nt
Bl =< — KH Rl
o = | M| o
Kir W _ [oa) o o S
iy 7 | 60 @ = - pil K p
il m Eﬁ A_n = | = m n M <4 oDu
= " 3 |0 oo U I RO |y RO | & -
bl =2 KO K | Kk = or < || = == BE — < |
= E! 1ol Ho = g b i S RO Ko | o] o = o | KO
=) or o ™ L] g < |5 = Ll ®O | X RO | XU KT | Jor a2 4 ok
o 10 ol == oF — | ok ol b 70 B I U I TR ud or
1o oF > S | < |5 oo | IF R r | << G IPTRD i
& = >4 = = | T | 2 - T ||| <|®|oT I o — A | e
mw_ﬂz_m._w._. U = O\ gl 3|2 2 H onPA%uoE ol | K| Ho | WJ | oH | & q |4 | R R
| e | = E{m%om_%§ﬂm_zoﬂuﬁaﬁ%Mzom%roum_ B0 || OM| = | B0 FU| < |4 K| <d| & |30 of| ol
R D o0 | o b > |2 B0 g RSy = RS By O] — 0 SIS g | R R R0 R B
0| 90|90 | ul| B0 S | 5r| O |0 g | HO| KO g | MO | 40 | 0020150 2y o | MR IR IR g0 | K8 | =i | o || M K< i T T ol O
Ho| % | m.._. ..wwﬂ S ERT 00X o7 Mo TR RO RO K | @r o |88y T Er | ©E TR Wio|o|o|H| 0|0
R\ R RS %0 %0 0| Zo| Ko | KE | oW | KE | M | MH |70 | 0 | RD | KE | KE | Kk | Kk | S| @0 | 40|40\ 0| 40| ok |Tr | IF | o Kk | KF || S E | EE | | E
ol | od|od|ol| ol | al|al| KoKk R | &= |[KO|KO| KO|KO| R RS RS RS RS RD RO K0 | KI0 | KI0 | KI0 | Kio | Kto | K0 | | T | 9| 94 | @O | HO0 | 8O | 7HO | HO | O | 7O | 7O

48



50

MEMO




