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Korean Integrated HVAC Piping
System

Innovation in HVAC Piping

HVAC performance is not determined by
equipment alone.

The cooling performance and energy efficiency of
an air conditioner depend not only on the
equipment itself, but also on refrigerant quantity,
piping installation conditions, piping length,
insulation, and installation quality.

Therefore, for efficient HVAC operation, it is
important to manage the installation and
maintenance of refrigerant piping together with
the use of a high-efficiency air conditioner.
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01. Piping Is a Key Quality Factor of_HVACSystems

In air conditioner installation, refrigerant plplng is not merely an accessory that
connects the indoor and outdoor units. Bec/ause it is the passage through which
refrigerant travels and is directly tied to the refrigerant's state and the heat exchange
process, the installation conditions, |nsulatllor1, connections, and malntenar}ce .
condition of the piping can affect the perfdrmahce of the HVAC system. Reﬁlect:ing the
importance of piping, Korea manages refrigierant piping as a separate quality{<;'bntro|
item. The quality management guidelines ofzKorea Land & Housing Corpora‘t__i_en (LH)
specify that refrigerant piping and accessories be\checked and inspected af‘ter air
conditioner refrigerant piping work is completed, aﬂh'd._a__ir conditioneregﬂa surrounding
piping are also managed as inspection targets after syste'r'h"aircohd'ifioner installation
is completed. In other words, HVAC quality management in Korea does not only
confirm whether the air conditioner unit has been installed; it also manages how the
refrigerant piping was built and what condition it is in. This is the key point. Because
refrigerant piping is equipment that can affect HVAC performance, it is managed as a
separate check-and-inspection item in quality control at public construction sites in
Korea. This means piping is managed not as a simple accessory but as an important
element that makes up the quality of the HVAC system.

The key point is this. Because refrigerant

piping is equipmeht tha
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02. Why Piping Condition Matters -
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[ If the insulation and installation condition of},'hé refrlgerant p{ping are not
properly maintained, the normal operation/of the refrigerant systélg may he
affected. . ) ; A A

[
| N,

| \ A N |
L
\ i

Refrigerant quantity and piping conditiohs are treated as factors related.,to' B
cooling capacity and system performance, '
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Therefore, for long-term HVAC performance mahagement the follow g

elements must be managed together: R

Cooling Equipment

High-efficiency air conditioners and equipment of appropriate capacity
»

Refrigerant

Proper refrigerant charge and normal refrigerant circulation
®

Piping

Proper insulation and condensation management of refrigerant piping

Installation

Maintenance

e¢ Ultimately, to manage the en(
piping must be managed as Jh
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03. Limitations of the Conventional Field-Assembled Method

o

@ Conventional HVAC piping is installed by ser;);f-iﬁéféIv_\,_/_s‘et_’t_i_r-{é"‘.l:lﬂ_@\r\\d Coh’ngcting
refrigerant pipes, power cables, communication cables, insulation; and other
components on site. .' _ : \'\ ..1.
This method has the advantage that the necessary work can be carrled out Qn
site, but because several components are qnstalled and finished |nd|V|duaIly,,the
tidiness and finishing quality of the piping G\an vary depending on the / ',{:-"
construction process and working condltlons.\\_\ : J//j//
In addition, for piping exposed outdoors over a long ﬁé“r'l‘od,iehe"c"c’i’hﬁjion of the
insulation and outer finish can change due to sunlight, rain, humidity, and

external impact.

Therefore, with the conventional method, it is important not only to ensure
construction quality at the time of installation but also to continuously inspect

and manage the condition of the piping after use.

Product Performance

Concrete-Embedded Integrated HVAC Piping Proven at Korean
Sites

At building sites in Korea, integrated HVAC piping is pre-installed before concrete
is poured and embedded inside the concrete structure.

structure and strength of the pipe coul
beginning of the development stage.
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Concrete-Embedded Integrated HVAC Piping Proven at Korean
Sites | A

Therefore, unlike general exposed piping, thts is an integrated HVAC pipirli.g- éystem
developed with the product structure and berformance designed for emlpé__dded
installation before concrete pouring. :
/,::'

Case Studies at Korean Sites
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Product Certification andr-:Te_sting

l

To ensure product quality and technical reilablilty, the Korean integrated H @}.
piping has completed relevant certifications and testlng, mcludlng KS J 0

certification, KTR test reports, and a patent ce?tlflc\ate S 4

e,

—_— —

Relevant certifications and test documents are secured so that the quality and

technical reliability of the product can be verified through objective evidence on
its structure and performance.

Certificates and Test Documents

- [ KS Certificate ]

. [ KTR Test Report |

[ Patent Certificate ]

[ Other Certificates and Test Reports ]
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Conventional field-assembled piping: refri /r/erant pipes, power caErgs ”‘\"-.
communication cables, insulation, and other components are install : N
individually and connected and finished bn site. In exterior piping used' pver .a
long period, damage to insulation and ﬂmshlng materials, exposure of the
piping, and changes in appearance can odcur Ultimately, continuous ms*pe;:tlon

and management are required after mstalla\‘\on to maintain piping qualjty
J /

AFTER

Conventional field-assembled piping: refrigerant pipes, power cables,
communication cables, insulation, and other components are installed
individually and connected and finished on site. In exterior piping used over a
Iong period, damage to insulation and finishing materials, exposure of the
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05. Piping Quality Managementho;ea \
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At construction and HVAC sites in Korea, a system is applied to verify a\nd \!

manage installation quality rather than Iea]vlng piping as it was installed) DX
\ "'-, A
| | |
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LH operates a quality management system fdr construction sites, and its qpéhty

management training also covers on-site quallty mspection and quality cdntrol
% //

of key processes. Lt /

In particular, the LH quality management guidelines specify

Completion of air conditioner refrigerant piping work - Check and
inspection of refrigerant piping and accessories

and

Completion of system air conditioner installation = Check and inspection of
air conditioner and surrounding piping

are clearly stated.
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Installation

——— —

— Quality Management

— Maintenance
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06. Korean Technology and the Diregj:_iéi{bf--_l?ipi'n"g ‘Management

4 N \
One of the important changes in Korea's H\/A/C industry has been th&yolutlcm

from reliance on site labor to a product- anF quallty management-centéfed !
approach. -. VWA
I' Y I|I 1 'J,.
| - | LI

Rather than relying solely on workers' on-sité\assenﬁbly, the directionis to f

¥

"N . [ Hf
maintain consistent quality by standardizing tth product structureand /.~
installation methodes. o /’/'/

.
.

Korean integrated HVAC piping follows this direction by combining the various
components of the piping into one system, making installation and quality
management more systematic.

07. HVAC and Energy Efficiency in the Philippines

The Philippine government is also pursuing energy efficiency and energy
conservation as important national policy.

In 2024, Administrative Order No. 15 directed the accelerated implementation of
the Government Energy Management Program (GEMP) to strengthen energy-
efficient operation of government agencies and government-owned and -

controlled corporations.

_:',ergy a!so descrlbe the- Qurpoée of
this policy as strengthening the efficient L?éé _

-conservation of eiectrimty and \__
fuel. 104 i :

{1/ - - e g o \\\-. -\-__\\\ “
f‘ x | L, - \_\ \ N

In 2026 as well, the Department of Ener j/ slt d; ; ecklng goverr’rment agen@es
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In other words, the Philippine government's energy. eff“&i'é-h?éy_pai'éy is being

carried out in a way that includes not only purch351ngenerg;¢eff1ment _

equipment but also how HVAC equipment |s/u§ed and manage‘d\ N\
.' _ ; o )

l‘ LY | 1
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08. A New Direction in the Phill\ippine HVAC Mar_ket""'xl'- f
..‘.\\\ . ) : ‘ ;’

As the Philippines' energy efficiency policies st;érlgthen; HVAC also ;’

e 3
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As the Philippines' energy efficiency policies strengthen, HVAC also no longer
stops at simply "Which air conditioner do we install?"

does not end there, but rather

"How is it installed, how is it managed, and in what condition is it kept over the
long term??"

becomes important.

In particular, as the Philippine government is managing and inspecting air
conditioner use and energy management itself, the refrigerant piping, insulation,

Therefore, Korean integrated HVAC Dlplﬂﬁ 'as he followmg cennectlon thb the\ \ \
Philippines' energy management dlrec \ !




(@) Qreum
gt

Energy Usage qtﬂa'nage'ment \ Ll'
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Strengthened HVAC Usage and Management

\;H_‘ - 74
3 S=—ri

Efficient HVAC Operation Required

Systematic Management of Piping, Insulation and Installation Condition Required

Korean Integrated HVAC Piping

Integration of piping components




B CORPORATION

( » Qreum
A

ey &

— e

-

09. Differences Between the Conven}i;qﬁél__'&e!ﬁhbd and Integrated

Piping / : N\ \\
Category | - \ \
1\ W
R\ ]
Conventional Field-Assembled Method i\ _ i

. vl

i

17/

Conventional Field-Assembled Method / Korwrated HVAW,

o Sitngy, Sy
Installation Method

—_— —

Individual components assembled on site
Installed as an integrated system
Work Process

Individual installation and finishing of multiple components

Installation using an integrated product

Piping Organization

Insulation

Separate work on site
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Integrated structure AT : S
SR | \
External Protection \ R
Ny
WA .L’lll
Varies depending on site finishing AL \ WU
W\ | |
\) ( Wl
: . \ o i
Protective structure applied N _ = J,.f?;»

Quality Management

Site installation condition management is important

Product and installation managed together

Maintenance

Continuous inspection of piping condition

Managed through an integrated piping structure

Standardized Installation

Configuring multiple components as one
work. / |
Uniform Quality C;_L' /
A product-centered installation approa
applied even across repeated mstallatloq[_&g.,r,l RN

MYyL A\ W =
o \ VX
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Piping Protection

\ \ ‘\

By configuring piping insulation and externaL/ rotectlon asa smgTe system the
manageability of piping used over a long pefiod is improved. i

{ . : 4
| \

. l
\ L |
Y

Clean Installation | W

Refrigerant piping and wiring are arranged in a tidy form, improving the appearance

of piping on building exteriors and around outdoor units. ,!

|l
\ b
NN - 7 /
\ ,:5'/

Maintenance = | =

-

The installation condition and external condition of the r-j_i'bTrTgfaﬂ‘ﬁe! checked and
managed more systematically.

11. A New Standard for HVAC Piping

Maintaining air conditioner performance requires more than high-efficiency
equipment alone.

Refrigerant — Piping — Insulation — Installation = Maintenance

All of these elements are connected as one HVAC system.

This shows that refrigerant piping is regaj
but as important equipment subject to f
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The Philippines is also strengthening energy effi}cieﬁ'—c'j'f_'é'h.d ér{é_rgg/;mc"onservation at
the government level, and in the energy manra/gfj;éfﬁé_ﬁfc;ﬁjévem ment aggncies, it
is actually checking air conditioner use and/ﬁ_(!VAC-related energ;}éﬂving : \--';'\
measures. . _ : \\ \

J p 1\
f X

| \ \\ , 4|
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Therefore, an integrated piping system thaltlt can systematically manage tF?é' ’r|
installation, insulation, installation quality, a\'()d maintenance condition of p'pi-tthg
can be presented in connection with the Phiﬁgpines' energy efficiency po n;:y

direction. —1Y
NN : _ v

~ /

In line with these changes, Korean integrated HVAC pipiﬁ@"br@s’e*hﬂtfs a new
installation method that manages piping as one system rather than as a simple
connecting material.

Korean Integrated HVAC Piping System

Innovation in HVAC Piping

More systematic installation

More uniform quality

with the Philippines' ener

A new HVAC piping syste



ECO-LINE (Double-Insulated Pipe)

Product Specifications

Inner Pipe Size Inner Pipe Outer Size Insulation Thickness
PB pipe 28C
16, 20, 25 PE-RT pipe 52€
‘ 5T ~10T
(ISO standard) Copper pipe 36C
XL pipe (PEX) 42C

Developed in-house, this is an integrated product with built-in insulation, manufactured with
our own machinery and manufacturing patents. Because the insulation is made by extrusion
molding and heat-fused to the outer sheath, the insulation does not shift, and the inner pipe

can slide freely inside it, which makes replacing the inner pipe during maintenance easy.

Integrated insulated pipe (rigid CD conduit + insulation) + inner material

1. Prevents heat loss to the outside, saving water and energy costs.

2. The inner pipe has a double-protection structure, giving excellent insulation, waterproofing,
airtightness, sound absorption, and durability.

3. Excellent insulation against ambient temperature differences prevents freezing and
condensation.

4. Replacing and repairing the inner pipe is simple and requires fewer steps.

5. Made of lightweight material, so usability and workability are improved.

Applications

Heating pipes, water supply, and hot water supply
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Concrete Embedded Test Pipe Concrete Embedded Existing Pipe
Result with insulation Result No insulation (5 mm air
gap)
Length 1 m | 1 | Length ] s
R1 0.053052 Rl 0.052052
L% ASNED L, R2 0.075763
resistance == (]"53051 : P R4 0.053887
RS 0.530516
Concrete 0.297619 Cohaiars 031407
Hiot it L Ag'?é g Rtot 1030984
Bt s DL LS St = Q (W/m) 2424867 | Summer
Q (W/m) 26.97821 Winter Heat loss a (Wi} J—— Winer
Mot E:'Ed In Test Pipe mor E::::‘i:td:d n Existing Pipe
Result With insulation Result No insulation (S mm air
l | gap)
Sl ! m ! Length 1 m
R1 0.053052 R 0.052052
R2 0075763 R2 0.075763
bl e et | B3 it
R4 0.053887 resistance R4 0.053887
R5 0.530516 RS 0.530516
Rtot s Approx. Rtot 0716914
— Q (W/m) 10.88344 summer 3.2x Q (W/m) 24 87169 Summer
Q (W/m) S0.£7363 Winter € |Meatioss Q (W/m) 9764072 Winter
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Contract Manufacturing Deliveries

Contract Manufacturing Deliveries

HDC ¥4EP G = =aimas

[ Double-insulated pipe ]

[ Integrated- msuEatJo n double

Pipe Size Insulation Insulated CD Pipe

16 X 25C 5, 8,10T flame-retardant 16 X 28C 20 X 36C
20 X 32C G, 8,10T flame-retardant
25 X 36C 5, 8,10T flame-retardant

Accessories

\l ses

22X16 28X16 28 X 20 36 X25




Air Conditioner Piping

Structure of Air Conditioner Piping

Power
cable

Cross-
linked foam

Flame-ret.
resin

Composition of Air Conditioner Piping

Exposed Piping Embedded Piping
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Air Conditioner Piping

Exposed Piping

# Copper tube diameter, thickness, and cables can be selected at the customer's request.

Double-Insulated Pipe (CD + Foam)

Unit: mm
Copper Tube CcD Insulation
15.88/9.52
15.88/6.35
28CD ~ 42CD 10T, 13T
12.7/6.35
952 /635
Embossed Type
Unit: mm
Copper Tube CcD Insulation
15.88/9.52
. ‘ 15.88/6.35
\ & 10T,13T
12.7/6.35
952 /635
EPDM Type
.|
Unit: mm
compertive ———co—nsuon
15.88/9.52
15.88/6.35
2 9T, 13T
12.7/6.35
9.52 /6.35




Air Conditioner Piping

Embedded Piping

# Copper tube diameter, thickness, and cables can be selected at the customer's request.

SJ-EL1 SJ-EL2

%

3

Unit: mm

Unit: mm

CcD Copper Comm. Power <
Cable Cable Insulation

CcD Copper @ Comm. Power :
Size = Tube | Cable Cable |Msulation Size = Tube
15.88 /9.52 15.88/
2¢D 952
; 15.88 /6.35 VCTE ] - ——
1.5x4C 28CD : VCTF CV2.5x3C/
12.7/6.35
aBEky, Sk eeel x2 g 15%4C  CV4.0x3C =
952 /6.35 127/635
952 /6.35
SJ-EL3 SJ-EL4 / Option
| |
Unit: mm Unit: mm
CD Copper | Comm. Power : CD Copper Comm. Power 2
Size | Tube | Cable Cable |IMsulation Size | Tube | Cable | Cable |'Psulation
15.88 /9.52 16CD - VCTE CV2.5x3C / )
32CD 1588/6.35 22¢D ) 1.5x4C CV4.0x3C
5T

) — .
28cD 12.7/635

9.52/635




Embedded Boxes

Urethane Internal Insulation

# Based on 20T insulation; slight tolerances may apply.

NO09-28

J—fp o

NO09-32

28-28-22 ) 28-32-22 .
Unit: mm Unit: mm
Box size (W x Hx D) 150x260x80 Box size (W x H x D) 150x260x80
Finishing cover size 200x300 Finishing cover size 200x300
Finishing cover color White / Ivory Finishing cover color White / Ivory
Extension box size 10, 40 Extension box size 10, 40

Application Living room, bedroom

Application

Living room, bedroom

N10-3

N10-4

-~ | _—
28-28-28 ) 28-22-32-22 .
Unit: mm Unit: mm
Box size (W x H x D) 200x260x80 Box size (W x H x D) 200x260x80
Finishing cover size 240x300 Finishing cover size 240x300
Finishing cover color White / Ivory Finishing cover color White / lvory
Extension box size 10, 40 Extension box size 10, 40

Living room, outdoor unit

Application b

Application

Living room, cutdoor unit
room




Embedded Boxes

Artilon External Insulation (10 / 20T)

# Either 10T or 20T can be used depending on site conditions.

GO1 G02

Unit: mm Unit: mm
Box size (W x H x D) 150x250x80 Box size (W x H x D) 150x300x80
Finishing cover size 195x300 Finishing cover size g
Extension box size 10, 40 Extension box size 10, 40
Application Living room, bedroom Application Living room
GO03 G04

T#..'_

Unit: mm

Unit: mm
Box size (W x H x D) 200x250x80 Box size (W x H x D) 300x320x80
Finishing cover size 250x300 Finishing cover size 220x340
Extension box size 10 Extension box size 10
Application Outdoor unit room Application Outdoor unit room
NO2 Artilon Insulation Sheet Applied

Box size (W x Hx D) 135x155x80

Usage Drain box




Airtight Accessories

Weld-free Pressure Airtight Fittings

Product Specifications

Item Specification
_ 5/8 (1.0, 0.8),1/2 (0.8), 3/8 (0.8, 0.7), 1/4
Joint body 0:8,077)
i Return nut 5/8-3/8, 5/8-1/4,1/2-3/8,1/2-1/4
Charge nut 3/8,1/4

Pressure gauge 5/8 (50 kgffcm?),1/2 (50 kgffcm?)

Composition per Household

For outdoor unit check For living room check
Joint body 5/8,1/2,3/8,1/4 Joint body 5/8,1/2,3/8,1/4
Return nut 5/8-3/8,1/2-3/8,1/2-1/4 Return nut 5/8-1/4,1/2-3/8,1/2-1/4
Charge nut 1/4 Charge nut 3/8
Pressure gauge 5/8 (50 kgflerm?) Pressure gauge 5/8 (50 kgffcm?)

Welded Pressure Airtight Fittings

Charge

Pressure gauge (50 kgf/cm?)

- s — ——
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{ . &
- M
A NS YTy s VL Ve N PTYE WA TR R




]
Airtight Accessories

Installation and Precautions

Installation Method

1) Check the accessories (sizes differ by pipe diameter),
! then cut the copper tube to match the accessory length
inside the box.

2-1) After cutting the copper tube, keep the inside of the

0 x L
tube round.
2-2) Loosen the lower nut slightly and insert vertically.
2-3) After fully inserted, fix the upper part and tighten the

lower nut.
Check that the copper tube
# Recommended tools: expansion ball, 8-inch spanner reaches the end of the inner

sleeve

3) Fit the gauge set and U-BAR to the site specification.
# Note: When connecting the U-BAR, join it lightly by hand,

-
then tighten 150° or more with an extension. Fix the body, then tighten the
lower nut
Installation Examples
-r'
Outdocr unit room Living room Bedroom

Installation Precautions

- After connecting the SJ-JOINT accessory set, connect nitrogen at the specified pressure (a
regulator is recommended), and never disassemble the accessory while nitrogen pressure
is applied. Disassembly may cause a fatal accident.

- When tightening the nut while inserting the copper tube into the SJ-JOINT, always fix the
upper part first and then tighten the lower nut.

- Keep the inside of the copper tube round. (Use of an expansion ball is recommended.)

- Please be sure to familiarize yourself with the above. For detailed installation methods and
technical guidance, please contact Sungjin ENC Co., Ltd. (TEL. 042-223-8424).




ACCESSORY

Inne_r il Inner Pipe Outer Size Insulation
Size
28CD/
16~25(PB PB pipe 32C¢D/
basis) (optional) 36CDh/ 1,100
42CD

Double-Insulated Pipe Features

Developed in-house, this is an integrated product with built-in insulation, manufactured with our own
machinery and manufacturing patents. Because the insulation is made by extrusion molding and heat-
fused to the outer sheath, the insulation does not shift, and the inner pipe can slide freely inside it,

which makes replacing the inner pipe during maintenance easy.

Branch Pipe Case Repair Case

G

Other Accessories
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Flame-Retardant Flexible CD Conduit

Synthetic Resin Flexible Conduit / Corrugated Pipe

The KS standard name for flame-retardant flexible CD conduit is "synthetic resin flexible conduit," and it is a
type of corrugated pipe. Compared with steel conduit, it shows almost no rust and has excellent chemical
resistance and durability. Flame-retardant CD conduit has flame resistance (self-extinguishing) compared
with general CD conduit. It is used not only for embedding in concrete but also for concealed piping for fire

protection pipes and for exposed piping.

Structure of Flame-Retardant Flexible CD Conduit

Unit: mm
. . . Length
S, Nominal Outer Dia. Ref. Inner Dia. (m)
/ Outer

dia. 16 21.0 £+ 0.30 16.0 100
22 275 +0.50 22.0 100

28 34.0+ 050 28.0 50

36 420+ 050 36.0 50

- KS C 8454 applies to flame-retardant CD conduit. General CD
conduit is not covered.

Features of Flame-Retardant Flexible CD Conduit

Easy transport
Rolled up and lightweight, making transport and

handling easy.

Temperature resistance

Almost no shrinkage caused by temperature changes,

enabling stable installation and use.

Easy wire pulling

The corrugated inner surface has a low fricticn

coefficient, so wire pulling is easy.

Easy cutting

Almost no noise compared with other pipes, and easy to

(=]
B

cut for efficient installation.

Condensation resistance
Little condensation; can be used even at sub-zero

temperatures.

Chemical resistance and durability

Made of flame-retardant material with good chemical

resistance, durability, and flexibility for easy piping work.




Certificate, Permit and SEC

REPUBLIC OF THE PHILIPPINES

SECURITIES AND EXCHANGE COMMISSION
Ground Floor. Secretariat Duilding, ICC
City Of Pasay, Metro Manila
COMPANY REG. NO. CS201812042
CERTIFICATE OF FILING
OF
AMENDED ARTICLES OF INCORPORATION
KNOW ALL PERSONS BY THESE PRESENTS:

This is to certify that the ded articles of incorp

QREUM CORPORATION
doing business under the name and style of PAGE HOTEL
(Formerly: QREUM CORPORA
{Amending Articles L Il by i ducing S dary Purp and 111 th f)

copy annexed, mmmzmn-mmdm Board of Directors
xby the vote of the e nting at least two-thirds of

outstanding capital stock, mﬂﬁdnﬂ«uﬂu by the Corporate Secretary
and a majority of the Board of Directors of the corporation was approved by the
Commission on this date pursuant 1o the provision of Section 15 of the Revised
Corporation Code of the Philippines, Republic Act No. 11232, which took effect on
February 23, 2019, and copies thereof are filed with the Commission.

Unless this i Iready has obtained the approp

mmu«-ummcmﬂ&nmbummnn
activities gas dary License from this Commission

mhmmmﬁduhnﬁn'wmudnhhmm

mawmmsmmuﬂmanmm
u-ﬂdlt)ﬂhmtd-l fuu- mhuﬂhvlm;hm:hnl.

company and time shares/club b certificates issuers or
wm-wum-ﬂnmhvm«mm. Neither
does this Certificate constitute as permit to undertake activities for which other
Bovernment agencies require a license or permit,

IN WITNESS WHEREOF, 1 have set my hand and caused the seal of this
Commission to to this Certificate at Pasay City, Metro Manila,
_day of July, Twenty
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Reyekar o She IFispyres
Froviece of Caviee

MUNICIPALITY OF SILANG

Office of the Municipal Mayor

BUSINESS PERMIT & LICENSING OFFICE

MAYOR'S FERMIT
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Recommending Approval ;

Munucipel Business Permit & Licewsang Officer Mayor

Oficial Reccipt e . SOTIN-B

Pyt Dule . 017328
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Total Ammet Pubd P BATL0
Prwmit Vialid Useil : _ Diaeomsbeer 31, 208
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