Y EE SpSoiux] Byl 2k @ TS| 2u| 215 Z2H 24HE 1Y oIEE aod 2la @ Ao LR] Ly Q1 o & Syenergy' CO.kr
-TRBULET

o - 1£ HE (FPC-04-0018) 2 5% HE (HYY YZ71-0055) (H 2009223%) . (Hl 2001-070%) {GT-WWH-1-0109)

e 1 Karea first new - renewable enemy i MNew - renewable energy facilities Selection as Public Procurement ekt Surface-joining soldering technalogy = P Mew - renewable eney facilities
fadlities certification NOL product certification number 5 product Service Bxcellent Froduct [nurmber 2001-070) certification
(FPC-04-001) (solar collector-005) (number 2009223) (GTWWH-1-0109)
S47|58 4sUSHE EfEn HHIE 0|8t slojHlS Feig4lio] HUMR ¥ 28480 PHH S3Y Y 01 0138 =3 @ LTHA0R] Lt 21E [ 2

0 (H27-0382) =L L AJAE (S5 F 10-10170358) = (E31 A 10-0625256) ") . {GT-WWH-1-0108) o

Smmall & Medium Business Hybrid heating and coaling system by using Hybrid heating and cooling system by using solar heat and heat pump New - renewable enemy facilities
Administration performance solar heat and heat pump [patent number 10-1017035) i certification i « Aj
belbrmmpn i et mnber 0 10TAES e Solar heat / Photovoltaic / Geothermal - Air source heat pui
[number 27-038)

company specialized in energy
S/ ENSE/ XIZ - B71E SIEHE ofjx] FZ 7]

s ,ﬁlgﬁoyl.-[x[ EAb 9 24 JRlojux| Fjg R

SHINYANG ENERGY A Fo7 2EE 693 (=E|2 M) TEL 042-936-2213 ~ 5 FAX 042-936-2216

Main office and Green Energy Technology Research Institute attached to the company

 uigrop
693 Gwanpyeong-dong Yuseong-gu Dagjeon metropolitan city (Daedeck Techno Valley) % ) S:'T’:]g:c; EN':'ZGIYI
TEL82-42-936-2213~ 5 FAX 82-42-936-2216 o e



stomer for better future.
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We will be trustworthy company to lead change of new & renewable energy industry, and to play corporate social role and to fulfill corporate social responsibility.

} Company introduction

Alokoi| L X|(Z=) Solia=0| A2t 75 7Y Shinyang Energy Company Company that lump sum contract is possible
4 9 7l BN voungin park
=A7|Y Business condition Small and medium-sized enterprises
H|ZE, £, ol Type of business Manufacture, trade, sale
199901 Foundation date January 1999
EANHEAA A 247 S 593 (Of=H S L a)) Main office/R&D institute 693 Gwanpyeong-dong Yuseong-gu Daejeon metropolitan city (Daedeok Techno Valley)
B 0|77 (B &H7| @ mme, FYr| 7aeiy fgr)) Solar-heat-harnessing equipment (solar collector: flat plate collector, evacuated-tube collector)
XYg5E & &27|Y slEHD M= Main product Geothermal and air source heat pump
EQUH 0|2 24 3 W L HEm A|AS EHQFREE A AE] Solar-heat-harnessing hot water, heating and cooling heat pump system, and photovoltaic power generation system
28% (2011.07 BxY) Number of employees 28 persons (in July 2011)
) slAiS ) Company history
1999. 01. AlMojHE|F) A Jan. 1999 Foundation of Shinyang Energy Company
2000. 08. AQJOLXE) BA =Z (CHH HaAATR|) Aug. 2000 Completion of Shinyang Energy factory (Daejeon 4 industrial complex)
01. 1. &2 27|14 QBNTIES - MY 202 7|4 (7] BEY) Nov. 2001 Obtaining Korea New Technology (NT) certification - surface joining soldering technology (Korean Agency for Technology and Standards)
04. 09. =4 &= Al THAUAX] AH| H1E QIS SIS — ENY TS|l X122 Sep. 2004 Obtaining Korea first new - renewable energy facilities number 1 certification - solar collector (Korea Energy Management Corporation)
05. 04. Bi=2 A7|& QISNTIEE — A5 EH &2l 7|52 0|25 efory Aldnt HE Apr. 2005 Obtaining Korea New Technology (NT) certification - Manufacturing solar collector by using non-electrolysis surface treatment technology
09. 20054 =ZH 22 HE ME — efoFH FH7| Sep. 2005 Selection as Public Procurement Service Excellent Product 2005 - solar collector
1. O olx] AdH| Hez Q15 2S — ek 97| Nov. 2005 Obtaining alternative energy source facilities number 5 certification - solar collector
06. 01. NEP AFZE 1% — 2HsH HH 2| 7|2 0|28 Y™ =) Jan. 2006 New Excellent Product (NEP) certification - solar collector by using non-electrolysis surface treatment technology
02.  ALTHA oA FE7 S2 (of k22T Feb. 2006 Registration as new - renewable energy-specialized company (Korea Energy Managerent Corporation)
03. =4 7|88 45 015 - Ejd EgT| Mar. 2006 Small & Medium Business Administration performance certification - solar collector
07. 06. Molx|(F) 25 =2 (= B2 Ha)) Jul. 2007 Completion Shinyang Energy Company factory (Daedeok Techno Valley)
08. 11. =& ZAE 32 535 Nov. 2008 Winning official commendation of Minister of Knowledge Economy
12 7|&80E SA7|™(INNO-BIZ) ERIM FS (B47|19%) Dec. 2008 Obtaining Inno-Biz certificate (Small & Medium Business Administration)
09. 01. EfZ WO A &2 Jan. 2009 Start of photovoltaic power generating business
09. SUEAZIH MA (HFA) Sep. 2009 Selection as promising small & mediurm-sized enterprises (Daejeon metropolitan city)
10. 04. =7 2 HE S Apr. 2010 Acquisition of license for electrical construction
06. Hix7|HECIN FE Jun. 2010 Obtaining venture business certificate
07. 7|AMHIZBAY HE Jul. 2010 Acquisition of license for facilities and mechanical works
10. ESEFYAAHIQMS) IS0 9001:2008 &= Oct. 2010 Obtaining quality management systemn (QMS) ISO 9001:2008
12, =Y XEM 2SS (XAENS) Dec. 2010 Obtaining advanced technology company designation (Ministry of Knowledge Economy)
11. 03. D824 7|9 MHE (IFA) Mar. 2011 Selection as excellent employrment company (Daejeon metropolitan city)
06. ¥ 5|EEHI 2IF = (ofluxl2lsTH) Jun. 2011 Obtaining geotherral heat pump certification (Korea Energy Management Corporation)

215 % 8IS Certification and certificate of patent

Certilicale of regisiration KA RIS E R BEE JHEMHRAIE Certificate of registration Citation of Minister of Knowledge Economy Approval of research institute attached to the company

EfEn HHuE 0|28 slo|Ea|s diHtt ALTHAOHXIHE [ SES Hs2USM Certificate of patent of hybrid heating and cooling system New - renewable energy-specialized company registration Performance certification

MAHESSE HIH7 | = LA AL TR | OIS EIYEE | AEE|ERT) by using solar heat and heat pump Venture business certificate New - renewable energy facilities certificate (solar collector, geothermal heat purnp)
SLAHEXFHEN Hol7l&e7 g XIEAM 7|&EME SAIHINNO-BIZIE2IN Excellent product designation Advanced technology company designation INNO-BIZ certificate

Sar=A0R 2SN A224719 2l=M AT XA | /S48l |2 X1E M Promising small & medium-sized enterprises certification Excellent employment company certificate New - renewable energy facilities warranty service performance institute designation
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ol wa=EHHmT m

Heat transfer pump o
waeys  @d|

Expansion tank Heat exchanger

Y EHLE EIE 7] Solar collector

6 eizdogAAl

IR \\EHO 7| solar collector

TFEHIELR| Automatic control system

3% 4 w3

3wayValve Hot water and heating supply

A
City water

BYd SAx

Solar thermal storage tank

E3H20] 92% 0|42l XHE ZelRelE MEst Hoilux]e g8 Soist
Maximization of absorption factor of light energy by using low iron tempered glass with more than 92%
of transmittance

Tgmn S92 HEE S0 YHYWAS MEgoay

U ZSTF EFL H|A 2 18% 0140 SR & TR (U7 [ ME2A)
Improvernent of thermal conductivity by about more than 18%, compared with general ultrasonic welding,
due to adoption of surface-joining soldering method for solar panel and copper tube.

(Test and analysis by approved testing institute)

LA|LAX|(F) E517|22 HEF MAZEFAUFHRZ| YA
FEFEBS 0|0 YAB2 HE (848 : 97.2%, WALE : %)
Increase of heat absorption factor and decrease of emission rate by selective coating surface treatment

through application of patented technology of Shinyang Energy Company.
({Absorption factor: 97.2%, emission rate: 7%)

0|5 RX(GHIANHFRIMR)C HHTGE ANSEEM 240 a2 TH S82 S
Improvernent of collectar efficdiency due to the minimurm heat loss by using insulating
material of dual structure (heat reflection + glass fiber)

2AFAH0|AE 7IHSBME ATT BX2|E LR0[E 222 Anodizing
XM2lE Sl 2M2| F2 BFE0| 2AIS YXIF

External case is light solid heat-treated aluminum alloy, and corrosion at corner or end is
prevented by anodizing treatment.

YENE EE7| 72 solar collector specification

Certification number

Size

g oy

Collecting area
B H Weight
A Type
s 25

Operating temperature

=i 18Y

Maximum allowable pressure

S oA

Operating heat transfer medium

ENFE EE7|
e |

WAZH

Manufacturing process

of solar collector
ST 848

Copper plate forming

55C-2200 $5C-2000

L0 K] 28|
2515 Q15 5%

X0 A 22|

New rerewable energy
facilities certification nurnber 1

New rerewable energy
facilities certification nurnber 5

995 x 2205 x 80 (mm) 1000 x 2000 x 80 (mm)
2.2m 2.0m*
Ofabout) 42kg OFabout) 39kg

OHFA| B Fiat plate liquid-heating

Z|ch(Max) 190°C, &|A(Min) -307C

Bkg/a

D2 3242 489

Propylene glycol aqueous solution

Eun ey

Absorber plate soldering

e =g &4 Sgu 3g

Completion of solar collector assembly Absorber plate coating

‘@ U] 2E MT0ILR Mol 915 ‘@ ATRIOILE ] 015
- 15 HE (FPC-04-0015) 5% HE (HYUE EY7H005E)
& - psuun o - Eun

Karea first new - renewable energy
facilities certification NC.1 product

New - renewable energy facilities
certification number 5 product

(FPC-04-001) (solar collector-005)
BRI HsUEHE EfSn} SHIE 0|28 50|l
b (RI27-038%) e L AAHE (S5 Al 10-10170358)

Small & Mediumn Business Hybrid heating and cooling system by using
Administration performance solar heat and heat pump

certification product [patent number 10-1017035)

{number 27-038)

T 1S
Automatic welding of main pipe
and branch pipe

Z2H Q4HZ MY q,“ DI S 7ls
(H 20092238} (H 20010702}

. . SR UTEINT] S s
Selection as Public Procurement Surface-jcining soldering
Service Excellent Product: technalogy
[number 2005223) [number 2001-070)

G T[] HAE U TEAS0) DHe =39 U 0lE 0|28 =3
(S50 A 10-06252585)

Hybrid heating and cooling system by using solar heat and heat pump
[patent number 10-1017035)

Solar-heat-harnessing system 7



) X|Fofluix] = Geothermal energy structure

+
7 o] HEE e XEE 7t
5|quctlon of earth surface influenced by atmosphere
A

12T~16'C2] SHEE 2= Faret
(X1%90] whet 2=2t FHol= R34 CHE)
Section that stable temperature of 12°C~16"C is formed
(Temperature and depth is a little bit different according to
region)
Y
TR 20m
25m~100km 22+

100m4| L2471 25°C 4 St
25m-~100Km section
Temperature increases with depth at 2.5°C per 100m

— 50m
HEXIZE 0|87t

12~25('C)

Commen gecthermnal energy use section

| agom 4 1250

— 100km, 2fabout) 800'C

OHE
I_“E

Mantle B Manle : 1000-3500°C

2|8y 28 Ouler core : 3500-4000C
Quter Core

Li2H L2l hiner core : 4000-4500°C

~ ¥ 6.371km

X7 LhS e 25 1he Temperature of the Earth's Interior

.' 2 200k
i |
i i

as (Ed it L) 18

SE|Li2t X|EEEE Geothermal map of Korea

8 xigslEmmAlAY

Geothermal heat pump system

riEe 25 8N 1

Structure of underground temperature formation

o XIE 20m7iXl= AlEA HES woLt,

e 11 0[5l9] ZOl= OFEAQl 228 d1E §X
® OF 50~300m2| XIEL 2t 12~25C 0|0,

® 0| FAZte| QHYSt RS XGo|UXIZ 28

® Temperature is influenced by season to the depth of 20m in
the earth, but stable temperature is maintained below the depth
throughout the year.

o Temperature is about 12~ 25°C in the depth of about 50~300m
under the ground, and stable temperature zone of the section is
used as gecthermal energy.

el X|E 22

Geothermal energy distribution of Korea

e X|E 4= 100m #HO[0MS 25 220|H,

getoliMe 28 FHXIH0| 227t 51
® UL xH(FH2 F)2 MelstH
® HlwX 2 HAT gle CHEE R BE2

o RIPYHLNAY HGo0| 0fF B2 FY

® |tis temperature distribution in the depth of several 100m under
the ground, and temperature is high in the regions around
Pohang in South Korea, and it is relatively stable terperature
distribution without large deviation except certain regions (red dot),
and it is good condition for application of geothermal heating
and cooling system.

) X|H cHLbEko] 43| Principle of geothermal heating and cooling

I.'_I' E—!I Heating Mode

2 2J710l ofsh AP HYX= MUgE FCue &8
7t 5T = YHEHH ALl 20t 2EVI=S
XgHoz QRIS AoI2Y

Heating mode is the cycle continuously maintaining indoor
temperature, as circulating chilled water of FCU heats the interior of

a room getting cold due to the open air, through radiation of
heat by about 5°C.

'a§ Elpl' Cooling Mode

2 207(0f 9l HYXlE HUIES FCUS| a8t
71 5T F= SESHH AU 227} 221K
UEE Sl= AOIZY

Cooling mode is the cycle preventing indoor temperature from
rising, as circulating chilled water of FCU cools down the interior of

a room getting warmer due to the open air, by absorption of
heat by about 5°C.

S|EHIT
Heat pump
—

T7IR sC s 8
Absorplion of heat
by about 5°C

Y X WHUAIARIO| £F Characteristics of geothermal hea

- i Hgio| fn Xigo2 SR
Change of heating and cooling is easy, and it is operated autoratically.

HalN 04 ZE0]| CiTt LIZS MU0l el 4 JAZUCH

Contents of malfunction alarm can be checked indoors.

Convenience

- SMMAE AE0| glof StriiLt 22| 2Ilo] SisLIC
There is no risk of fire or explosion, for fossil fuel is not used.

obMA Olel ZE7t LUsHH HHIE H27| W20 HHEHCL,

Safety It is safe, for equipment stops in occurrence of malfunction alarm.

Combustion gas (CO2) is not generated.

T — HAIIA(CO2) o WAo| RiELICY,

- S0x, NOx , CO &9 &&0| glaH

x| S} 24 M 5 e
x._li._l' oo There is no Sox, NOx and CO gas emission.

Eco-friendly

(| — 4 HIS0| 30%0/4 EYEUCE
w More than 30% of heating and cooling cost is reduced.

- EM7|, E87I0I= £ FE(COP)IZ 2XF 4 A&

S|IEEZ
Heat pump

‘//l\\ 5C Ex g

Radiation of heat
by about 5°C

ting and cooling system

ADYINS DNVANIHS

o

=
%,

adny It can be also operated in the best efficiency (COP) in the hottest or coldest season. |gs|lEHm
Economical SYHPWW106
sficeney o] wrgimERILIC
Life is semi-permanent. IIEﬁIE‘S%B

Geothermal heat pump system 9



Tz | 2iE e AR Y| 2
New . renewable energy facilities certification New . renewable energy facilities certification
NI (GTWWH-1-0106) ' (GT-WiH-1-0100)

) Water To Water Product SPEC

Ro=285 B i(communicetion) ) Water To Water Product SPEC

|
E (Water To Water
HLi7|
!I ﬂ ﬂ - Indoor unit
v v . v -
. L IE=E ]
TCP/IP . =) Remote
= = 5RTZ 15RTS 30RTS 50RTS 60RTS )
Classification Unit 5RT grade 15RT grade 30RT grade SORT grade 60RT grade Zow[0f PC
SYHP SYHP SYHP SYHP Central control PC
Pl WW018 WWO055 WW180 WW210 g 1L S BE ot
o 5-485 communlcatton_ o Rs-485 communlcamnh
e FEYE Copeland ¢ » ¢ »
COMP ﬂ?g ZPBIKCE ZP182CE ZP38SKCE ZPR95KCE ZP38SKCE
st a 1 1 1 2 2 U :
o KW 18518 55,250 116870 170,150 222,050
e KW 367 1083 2360 272 4607
Ly ' ' ' '
B, w w ” - " o0
.= om 80 240 500 700 1,000 Remote PC
= EER 505 51 495 52 482
) Hﬂ'gpi“ e 18200 54500 116,550 171,500 215,400
el KW 473 1438 3090 4489 58,37 (Waler To Air ) o
HEE:Q Ilﬂ‘ﬁﬂ?ﬂm 5 80 240 500 700 1,000 : Indoor unit
mtmm IpM 80 240 500 700 1.000 [r— &I
o cop 385 379 377 382 369 e Rs-485 S4! g - =
Rs-485 . £
523 &Jﬁm inch 11/4 2 21/2 3 4 communication 5
Connection £ ] sl /‘
pipediometer | B inch 11/4 2 2172 3 4 TCP/IP - ﬂ
=g = : &
2H0| et el b
control PRetum hot water o Central control PC 24
Hiof tEEe?{Eginl o E‘ |—,- 1 Rs-485 communication - ﬂ
Control L < > frp . =
PC control
[ — e
FCuU =
it Gplon = =
=T Ethemet Rs-485 B4l = :
Auxiliary equipment control Opion Rs-485 L
icati g:
ol o = o 755 G 50 | et B @_I
ks it mm 650 700 724 1,000 1,000 5 ﬂ
Dimension | | | RS | - =
0| mm 1,000 1,300 1832 1,850 1,850 n *
ol kg 10 400 i -
e =
|ERAFEE P«:Er?.pply VM2l @ 380V/60HZ/3 0 2
ol
Refigerant R-4104 - * -RTU ~ OL{XIR2IBE BUEZAIAS(KONESS) H4S 98t IR He |

e—RTU~ External transmitting equipment for connecting 1o Korea Energy Management Corporation monitoring system (KONESIS)

10 xgslemoAAY Geothermal heat pump system 11



Cell
(EHSF ZX])

Cell
(Solar cell)

Module
(Cell2| EIEHHEH)

Module
(Assemblage form of cell)

Array
(Module®] ZigHiEl)

Array
(Assemblage form of module)

Had
Junction box

QI E]

Inverter

A

Watt—hour meter

12 ejoe gLl

Photovoltaic power generating system

Module

EfY Tx| 28

Solar cell module

OlHHE]

Inverter

ddrer HEYA

Bidirectional watt-hour meter

- EHOILARIS FXIOILIXI2 BMBAFHFE I X2 B9l0) ARt

22 0[S YT} 7HS BO| ABEIT ct.
- Cell BiLOIN LIRE RS 05V 0f XS

-The smallest unit component to convert solar energy into electric energy
- Solar cell by using silicon is most widely used
-Voltage generated from a cell is 0.5V, and is very low

- Celt2 Z|AAHol| otLtel 2YA|S & Hel
- 012{7H9] ModuleS AI=fall 02{71x| 8 QeloilM 2&at

- Form of cells connected in series
- Many modules are manufactured, and are protected in various environment factors

- Module2 HR0i| 2} AZT HEf=, FEE 2UR|
- AX|slE RO Ue 2ol O HEE 9 EHUTX| Module2 AZ

- Status that modules are connected according to necessity, and it is complete unit.
- Proper number of solar cell modules is connected according to capacity necessary for the installed place.

- Module®f| M 2=l ZI2(DC) MHS 20} QI E(nverter)2 MZsh= 7|7)

- Equipment to collect direct current (DC) electric power generated from module, and to transmit it to inverter.

- ERUTIX|0IIN MitE ZF(OC) T7|E TLEOIM 2ot BR(AC)Z B 717

- Equipment to receive direct current (DC) electricity generated at solar cell from junction box,

and to convert it into alternating current (AC)

- AR 2LH E0i2= MY R LiZh=s FHHS FFst= 707

- Equipment to measure electric energy to flow in from the outside and to flow out to the cutside

0 5 24 B3 E|7 ApRrol a9l

2 2E7I7HE 25 SIS 8X| S0} Hojt Ty 1xe)
12182+ 90%, 257t 80%2) &2 £3is F|Xo] Hi4EHS 2= 12719 Drain holeS Sall
BESILICE s SHNME Holt B5E R

ABIO] 25 Classification of photovoltaic power generating system

< 74'5 ﬁ?ﬂ% Mé@] On—Grid photovoltaic System )

AC 380/ 220V

EHATX| 2F ASHAE QIeHE]

Solar cell module On-grid inverter

B S H0| SOIRE X|0) F8, W, T2 WRAAOIN A0l
MR AST A0 FHlOIN A T 5 Zujsis £2S NRAE
Xlo 7424 AjRixioll Tohgt 4 Y=E 7Y Commercal grd

It is used at house, building and large-scale power generating system in the region that grid of
Korea Electric Power Corporation is connected, and excess of electric power generated by the equipment
may be sold to regional electricity company, connected to power grid.

<§-EI§ A|AEB! stand—Alone photovoltaic System

ENYEIX| =E HAHET| [(suzmy) o el 28
Solar cell module Power converter [including charge controller and inverter]
7|
Batler)r Generator

ETE HVIE BTe= BUl= 0| ofd S, S, I8, =M, M2F HX| St 20|
B9 AISH0| E0RX| Reh= ROIM LTE FIIE FT610] A2

Generated electricity is accumulated and used at the place that grid of Korea Electric Power Corporation cannot be connected,
such as lighthouse, booster station, artificial satellite, islands, and secluded place in the mountains and so on,
not transmitting generated electricity to Korea Electric Power Corporation.

Photovoltaic power generating system 13




Warranty service for 5 years

The longest warranty period in Korea
90% of rated output for 12 years and 80% of rate power
for 25 years is warranted.

Frame of the best specification

Itis proud of excellent performance in any environment,
through frame structure that has excellent effect to prevent twist
and 12 drain holes possessing the optimum drain condition.

’ Photovoltaic module

I‘)::I:ﬁolss | = | 22
4places [ = | H
440
4934
Grounding e “a
?;n:;dnhou { _?, A
Drain holes | N )
B places A
11265/
Mounting
holes & places
g
b 0454 3 3
? I | 42
=l %"
Short side frame
Al 7l 607} (6 10) Certifications KS
MNumber of cell
233 LG Product Warranty 54 years
Cell Supplier
A Etel Monocrystaliine 25 124:00%, 25%4:80%
Cell type Output Warranty
37| 3
Cell size
# of busbar 156 X 156 mf
QE XIS(LXWXH) mm
Module d;n-ensionﬂ_x\-’v'xH]mm 1632 X 986 x 42
Z|ci5tE(Pa)
Masximum load (Pa) 5400
=
el 189 NOCT 438 £ 2° C
odule weight (kg)
Connector &4] . Z|tHEH2=A4=(Pmpp)
Connector type Yukita connector IP67 Temperature coefficient (Prmpp) _0493 %;K
HIZ{OL2 ES
Junction box P65, 3bypass diodes L 2 =7 (Voc) ~0.132 V/K, —0.355 %/K
emperature coefficient (Voo
£ 7o|2 HRIFF 2T AIMsc)
Qutput C3|’3|EE 2 % 1,000mm Tel‘nper.:t:re coefficient (Isd) 3.89 mA/K, 0.046 %/K
14 sz grdry

) XIXH 3 £%& Materials and characteristics

Glass
— Asahi
4 - Pikington
“? = 3.2mm

£|x9| t4x7
D Certification and Warranty

k)
5

2B _ue g oAy RE
l .\V 12 drain holes frame structure

2H5tE 2

Direction of drain

— Z|ti5kS 5,400Pa &
Maximurm load 5,400Pa warranty

— I3 FA = 3.54kg
Frarme weight = 3.54kg

SEZEH(W)
Maxi r?um power at STC(Prmax) 240 235
SEZHEHSHTAV) 297 °96
Mpp voltage(Vmpp) g i
SEZ|EHSETF(A) 81 794
Mpp current{lmpp) s k
SENLTAV)
Ooper. circuit voltage(Voc) 36.9 368
SETEIFER(A) 858 8.49
Shert circuit cumrent{lsc) ’ i
=& 22(%) 149 146
Module efficiency (36) ’ ’
HE2EHY —40° C~+90° C
Operating temperature range
Z|CHAIABITIRAH(V)
Maximurm system voltage 1000 v
Maximum series fuse rating 15 A
Power tolerance 0~43%

* STC(Standard Test Conditions) : Irradiance 1000 W/m®, module temperature 25°C, AM 1.

230

29.5

7.81

36.6

8.37

14.3

EVA & Back sheet

— EVA : Bridge Stone
— Back sheet : Isovolta

HMHEEA & Connector

Junction box & connector

— junction Box : Yukita
— Connector : MC, Yukita

Frame

— Frame : 42mm

- SR WES S HY

i |
B 245 UTY Y BLY
34 Form of thick coating thickness
Excellent durability and long life

~
B 140%
=
g 120%
o
o 100%
el - Yoc
._: BO%
0% -
A0°%
20
0%
-50 -25 o 25 50 75 100
Temperature[ |
=
T 1000w
=}
a £00W
&
soaW
&
2
\
[ s @ 15 2 2 W 8 &
VoltagelV)
./’I

Photovoltaic power generating system 15



Air source heat pump

) 278 SIEHZ2I? Whatis air source heat pump?
‘B7IE SIEHL" = K29 2 &4510. 12 2 Boi2al= YA0I0, 22 HORBHEI HBEHA JtALt 7 |S20
oflfx] B1B0] ZHHYLIC

“Air source heat purnp’ the method to absorb heat from low temperature air, and to provide heat to high ternperature air or water, its energy cost is more
economical than gas or oil, as recently midnight electricity rate system is applied.

o ZU7olM Yo SS(AY 0IB)otHM, M2HYe| 7tA Y= |
Bdstn-gHc=E EHZE7IHH)
As refrigerant absorbs heat (used for cooling) at evaporator, it is evaporated to low
temperature and low pressure gas state - absorption of heat from heat source (air heat source)

o QUE7|ojlM 2T MEfZ U= Expansion

Refrigerant is compressed to high temperature and high pressure state at compressor.

=- '?| Evaporator gé’“‘:’?
- [}
o 287000 WSl sisin-847| 4 o182+, 258 UL X S0l oig) | I_\ng_ﬁ%
Refrigerant is liquefied, as radiating heat at condenser - use of radiant heat at condenser < b

Ch 4 222 Providing of heat L

27| condenser |(Heatingand hot water)

Pmaeﬁ?dy* ot&7|) Comprassor

2Hiu R
(application of hot water or warm air to heating and providing of hot water). | Q A EEE et 4L ?gﬁf;mn
et recovery
o WO MK HSHYEHZ ZY=l0] SL7|=2 FY
Refrigerant is decompressed to low temperature and low pressure liquefied state at expansion valve, and flows into evaporator.
Y} AXM B M Analysis of economical efficiency
=g = L) [ 2xEN i
Comparison of heating economical efficiency N Size of installation place Y
aa'ﬂr § 22| Boiler [ MULTI V SBEX|ZF (extreme cold area type) E%la. Ho ﬁilé}?_l' =L )‘ Aléﬂ A3z 27| 'IIE'XI'Hl ﬁa
ggé #APIE © 6.6480(20.15%) CA) A 71E Machine Room ZZt (HHE2| 1%) / RIHAY, FAHY § B2 &87ts
= okl Noar: arpa;, BG40 120 10pyong) on e e of Deficion bewrecka Space that boiler and pump is installed is not required.
£ Initial facility investrnent is reduced due to simplification of systern.
= Machine room is reduce (1% of total floor area)
Saved area can be used as auxiliary facilities or parking lot and so on.
3.1
(81%) (}%‘;} 21% HEZ reduction
0.15
(51%)
ISR pukigorill] 1537 Sxt|
Initial facility Annual Facility investment I selz] AAg &7|BsI=ED AAg |
iy operating cost for 15 years i, b Boiler system Air source heat pump system J

» 20HP TH 22F 49]7| 204P single capacity outdoor unit

MAZIZ Size| 200 U 412]7|2F Modulest 3 47| 7|20]
MR FHEE Sohs ARSI

World first size 20 HP single capacity outdoor unit and modularized core design technology
maximized installation economical efficiency.

Medium Large
6HP 8~12HP 14~20HP

) CHEQ| Ae|y| =& Large capacity outdoor unit combination

200F49] 1unit & 7|22 |0 800 7IX| X8t 7hsal Lryst AlZZ 240 Hett S840 dHo| 7ksEiuch

Efficient heating and cooling suitable for various application conditions is possible, for combination is possible to the maximurn 80HP on the basis of 1 unit of 20HP

1 Unit Z{ch g2 =g ks
1 Unit maximum capacity  Maximumn combination capacity
MUTI V. supes" 200f24(HP) 800f2i(HP)
v

Z 8t Z|c 22 80013 Maximum combination capacity 80HP

16 =z=71gsienzm

= O|= =|=
18 |LX| 7|xpxi IS F5
Obtaining high-efficiency energy equipment and material certification
IS8 oUX| 7IXIx) 215 FHSCE BN 22 158 7R HE e S0l HEELICE
It is suitable for building high-efficiency equipment and material should be used, such as
government office, for high-efficiency energy equipment and material certification is obtained.

Y &2 7IE Core technology

1EE BLDC QIHE| HIE

High-efficiency BLDC inverter fan motor

ACEE] e ollX| 28 &Y

AH|H 35% Tz / ZEIES 75% B
Improvernent of energy efficiency compared with AC motor.
Electric energy consumption 35% reduction.

Motor output 75% improvement.

IS8 o= 2 & S=E
High-efficiency wide louver & gold fin
Tudy| = 571 YE UiRald g
o AnE 58 23~28% 57t

Life increase, rust proof and corrosion resistance
improvement of heat exchanger. - -r

Fin heat exchange efficiency 23~28% increase R ST W wrwrw W

1Y8s ol 3=

High-performance supercooling circuit
225m Zue M2l S / 65% i U &4 M2
el 52 2k5E / 110m A AR A2l S

Obtaining reliability of long piping of 225m

65% piping pressure loss reduction

Cooling performance reinforcement

Obtaining reliability of difference of elevation of 110m

V Scroll &¥=7| & ZHEEH

V Scroll compressor & controller

U 3 34 BLDC 2HE A3 E ¢H7|
- 188 DAY A SRlx] Yy Hsse
— Qe 8% 71 M9 &7} 20~160%

— AC 2It{e] Che| ofix| &2 &

(H=st 22 10% M5t 22 47% S2E4)

The only 3 phase BLDC inverter scroll compressor in Korea

- Obtaining high-efficiency, high-reliability, and the best q O
cold area heating performance :
- Inverter capacity variable range increase 20%~160%
- Energy efficiency improvermnent compared with AC inverter
(Rate load condition 10%, low load condition 47% efficiency
irmprovemeant)
3 A
£|X AO|Z Hlof 7|&
The optimum cycle control technology
V Scroli Y%7(2f TAFHEME(EEV)EH2 MO
- Ciolst Saiuis
- 7ts A7 | digo mE 82 Mol
- g MAZ2I0| 2 52 Hof O
V Scroll compressor and electronic expansion valve (EEV)
optimum operation control

-Various load change
- Capacity control according to operating indoor unit ratio
- Capacity control according to wide installation conditions

Air source heat pump 17



Y HIZEAIZE Specification

LHU LRI SHE
2kt (—107C,8380V)

Heating and cooling change type General (-10°C, 8380V)

5 g (524)
Capacity Cocling (rated)
e )
Heating (rated)
£t (-10)
Heating (-10°C)
Eﬁtqlﬁﬁ e (B2) Codling rared)
b LHF (29) Heating fated)
ek (=10°C) Heating (-10°C)
CcopP e (HH) codlingated)
Lt () Hesting frated)
BEER A () coding frated)
B i (E2) Heating frated)
2=7| ] Type
Compressor
Pistion B3] range
DEEH Motor output
LU (FER)
il name {lubricating ail)
SUEEIRF bl charge
'éml %‘gr Type
i aTEdE s
(Charge quantity (product charge amourt)
A 21
Adjustment quantity in installation
a27| 814 Tye
Elower
S tirvolume
7|ePget
Externd static pressure
HZE Rated cutput
=7 B4 Type
o AL e
Mg Zoi =
Applicable maximum pressure
FE Flowrate
2/E7 ol i
Inlet/autlet connecting pipe diameter
2R HIBEEF product weight
Main body dimension G
FIZA14= (WD)
Product dimensian (WxHxD)
ZAR| 4 (WixD)
Packirg dimension (WeH:D)
HEHA| ngH= :
Protecting equipment High pressure protection
ﬁ%"ﬂﬂ Freezing preventicn
EEFRAER|
Dischange temparature conimal equipment
Y= ==
Compressar protection equipment
i U |iquid pipe
by kanes FHAR Gas pipe
parbiil HEH (CV)
Gas pipe Power cable (OV)
TR (HOTRNF)
Power cable [HO7RM-F)
S4H (VCTF—58)
Communication line
MNE2E #EY il Cocling
Application te ML 3
RN SMPTIE LA g
FEA| simultaneous
EEII?_I Dirain
S=HAIT?| Earth leakage bresker
[} ‘aﬁ 7'% “LH?|¢ Mumber af maximum connectable indoor urit

SYH Pl 485 G/W Central control P 485 GW

HE USE  Refigeration ton

A, MM Y Hz
. Hz

3 & a

E|

@ .mm
@.mm

i

O>»8ddd

3]
e
EOE

LRP—N2308DV

Ux2

3, 4, 380, 60

23,000
19,800
25,900
22,300
22,400
19,300

5.41

545
9.17
425
475
11,04
10,68

2UHE|AIZN

Irwerter scrall x1
50.2
5.1x1
FVCBBD{PVE)
3500
R4104
5

L7 ZEio met ¢

hange according toindoor unit combination
T2, Fropellar type
180
8

0.75x1

190K1
200x1

(920x1.680x760X1

(970x1, 734xB08)x 1
o
o

o

CcT

952
19.06
2.5%5 or 1504 + 25x1 (EXH)
(earth wirs)

4.0x5 or 4.0x4 + 2.4x1(F K|}
(earth wins)
1.0 ~1.5%2

—548
—20-26

30
13

PNF-1440MMAX, 164r0oms)
PNF—1 441 MMAX,_48-4rooms)

348

LRP—N2908DV
LRP-N2908DV
Ux2
3, 4, 380, 60

28,000
24,800

32,600
28,000
28,000
24,100

727
6,88
11.40
399
474
14,84
14,00
QIHEIATEXT Inverter screll «1
+HLEAIEX] +constant spesd scroll 11
50.2 + 5.9x1
S.1x1+5,1x1

FVCBBDIPVE)
5200
R410A
6.4
AU7| Zgo] mep My

Change according toindoor unit combination
o2, Fropellar type
190
8

0.75x1

240K1
2501

(920x1,680x760)X 1

(970x1,734xB808)x 1
Q
(o]

(4]

cT

852
222
2.5%5 or 2.5x4 + 2.5x1 (BX|A)
learh wire)
4.0x5 or 4.0xd + 2 4x1 (FHR|H)
lesarth wing)
10 ~152
5B
=20 =26

30
16

PNF—14ADMMAX, 164rooms)
PNF—1 44 1W(MAX, 48&r0oms)
586

LRP-N5808DV
LRP-N5808DV
Ux3
3, 4, 380, 60

58,000
44,900
65,000
55,800
56,000
4280

15,76

14,43

22,30

368

4,50

25,50

24,90
QIHE|AIEXT Inverter screll «1
+F LA FEX2 Lconsant spesd sorallx2

50.2 + 66.5x1
5.1x1+5,8x1

FVCBBDIPVE)
7200
R410A
]

e e e

Change according toindoor unit combination
O2BA! propeller type
250
8

0.6x2

3501
3501

(1,240 1 BROXTEO)x 1

(1,290%1, 734x808)x 1
Q
a

Q

cT

15,88
2858
B.0x5 or 6,0x4 + 2.5x1 (FX|M)
{earth wirs)
10.0x5 or 10.0x4 + 40x1(EX|M )
(earih wire)
10 ~15x2
5248
—20~26

50
32

PHF—14A0MIMAX, 164&rooms)
PNF—14A1MIMAX, 484moms)
824

11.11.01
11.11.01
11.00.08
11.09.06
11.08.29
11.08.04
11.07.20
11.07.15
11.07.11
11.05.25
11.05.23
11.05.23
11.05.24
11.04.01

10,1220
10.11.19
10.11.12
10.08.25
10.07.30
10.07.23
10.07.14
10.07.05
10,06.23
10,0623
10,06.14
10.06.10
10.06.01

10,0524
10.04.30
10.04.16
10,04.13
10,04.01

1003.16
10.03.08
10.02.26
09.10.15
08.07.22
08.07.22
09.07.09
09.06.22
09.06.18
09.06.03
09.05.25
09.05.22
09.05.22
09.05.18
09.05.11

09.05.11

09.05.07
09.05.01

09.04.25
09.04.23
09.04.13
09.04.13
09.03.31

09.02.27

H =
Deliver
111231
111210
11.11.13
111210
11101
11101
111226
11.09.13
111220
11.0827
11,0822
11,0822
11,0822
11.06.15
11.02.18
11.01.18
11.01.3
10.11.23
10,1007
10.12.30
10.07.30
10.09.03
10.07.10
10,1015
10.09.12
10.09.30
10.06.03
10,0822
10,0801
10.07.15
10,0712
10.07.23
10.07.31
10.06.30
10.05.11
09.12.15
09.10.18
09.10.18
09,1007
09.08.21
09.09.30
09,07.03
09.09.30
09,07.21
09.,07.21
09.08.26
09,07.10
09.06.30
09.00.07
09.08.31
09.06.24
09.06.22
09.06.12
09.06.12
09.05.30
09,07.31

Recent main business performance

>N name

MUSEE sninyil Pubic bath

MBS XL H2AUS e srighHl

B E2 AL = LKA} Korea Expressway Corporation
RIEA|RI S XIR WonjuWelfare Center

HME AL L} Boseckcheong sauna

ﬂI-Eﬂ(Bﬁ) Hadunwon (Yeoju)

SEI1EMEL Y M Geumchon Office & Libeary
SEHTEM eI Geumjeong-gu Rehabilitation Center
SHZAQIFSHIE] Changwon public sport center

=0 & Houssof Happines

B HIE D EER Hapduk Steel High School
CHA I E ST paecan High School

BFEHYEA Gongju Jeongmyeong Special School
X7 =B Korea Institute of Enengy Reaserch
A=Y 7 FESME] Namwon Association of Social Weffare Center

SR A AT Q] 2704 2 places besides Donggu Youth Matural Training Center

2 Ci XHEMR Scongruk rehabilitation office

S S3=XH 2 1714 1 place besides Dangjingun Hyogum welfare center

2EXNEXI® Gimcheong laborwelfare center

CHY AR UF A EX|ME] Dacdeok Innopolis welfare center
SAMUES Mungyecng Jeil General Hespital

HHEKOH chechon Children’s Home

EHMYUEH Mungyeong Jeil General Hospital

ORARAIE A psan Health Center

BIREZZES vokji public bath

HOIXIEXEEH Y Korea Automotive Technology Institute

2 RRBAEEL Korea Automative Technology Institute
ERIHEQYUR Tamna Hursing Home

ELZ0{DEETW Chungnam Forsign Language High School

AR AERFH Chist Nursing Home

HIFAE A A= 3704 Jejursi Youth Training Center 3 places
!Hﬁmﬁ) HETRE Lon= Confectionery Co, Lid. Yeongdeungpo factory
L2 M tosun Libary

(?IEEEEO:HI'-} CHEEE Crown Confectionery Company Dasjecn factory
HEEaiﬁl 11 7|L+_ 11 places besides Mamgok Public Health Center
OFSCH2E ™ pubic interest Foundation Friends on the Fath
Fy=88 Jukjang public bath

SUFALSYAMY Joongang Elim Nursing Home
%Hgﬂﬂ Chungnam Jeongsimwon

BEHZFAUXRME Mupung-myon inhabitant self-goveming center
B JRUHEHE] soryeong-s public sport center
Hoj4wL 9 2704 - places besides Buyeo Fire Station

2HE AWK Ceyundo Green Village

F|REXZ| Giin welfare center

ALZISRIMIE HHE sodalweifare Canter Siver Home
TDERRAS| S X Gochang-gun Social Welfare Center
HAMHFSHEIR] 1702 1 place besides Seongseo Sports Center
Mt BEIHISAE oo culture sports facilities
%‘g}.{ﬂﬂgﬂ Chungnam Seosan Medical Center

%I‘EJ«I iiﬁﬁl 35'“.1)\. 3 places besides Gimcheon-si Nongso-myon
UMAIALEIS X2 vangsan-si Social Welfare Center

ChHd® FOIXIR|HE Ansecng-myon inhabitant self-governing center
224 2XPPH0EE obongsan rinbow village

CERUEZLUH Lowsfower Mursing Home

SIFMAMSE X Heongcheon Social Welfare center

CHE2R] 1174 11 places besides Daedong-ri

1452
308
105.6
7226
2618
196.8
1188
679.8

1584
1584
1848
1452
101.2
132

264
242

4356
132
4884
5324
1496
1848
198
1782
3366

3168
7216
1892
2772
2904

8008
1936
105.6
352
110
1892
1232

CHFHA| Dasjeon-i
%@E Eumseong-si
=AM Nonsansi
HFA| wonju-s
HEIA Gegjesi
HaZ Yeoju-gun
oA Paju-s
ELLA] Busan-s
AT hengwon-gun
AT hengwon-gun
ST pangjin-gun
MAEA] Seosan-si
B3| Gongjusi
CHEA| Dasjecn-si
Al Namwon-si
CHEA] Dasjeon-si
E3 M| Chungju-si
EO'EE Dangjin-gun
HEA Dangjin-gun
CHEA Dasjeon-si
E&M Mungyeongsi
KRA| Jecheon-si
EBAM Jecheonsi
ORSAL mani
SEAM Tongyeong-si
FICEA] cheonan-s
TR Jinjursi
KAl Jju-s
OHA] Asarsi
ELMA] Busan-s
KAl Jejusi
MEA seousi
CHFA| Dasjeon-i
CHFHA| Dasjeon-i
HEA Gimcheon-si
‘3‘?5 Yanggu-gun
EBLA| pohangssi
EBA Pohangssi
E&A| soryeongssi
2RI Mujurgun
A=A Boryeongsi
%‘a‘ ‘Chungnam
.‘E%M Boryeongsi
QIHIZ Inje-gun
QIHIZ Inje-gun
AT Gochang-gun
CHEA| Desgursi
AbbA] seosansi
AbbA] seosansi
HHA| Gimcheon-si
QMM Yangsan-si
23T Muirgun
EPJE Hamyang-gun
EPJE Hamyang-gun
3}%& Hadong-gun
oz Yesan-gun

A 2 &

LLSSH

AESREe g2y

[t
(FaU=
Ba3ARU
SHEH
N
SRR
AETd
AETd
EHusE
EHuIY
EHusE
CHEX|MEES
HAT|UESY
CHEXMEES
ESX4=EE
CHEXIMEES
XM EES
CHEXMEES
(F)U1El0
HIFAIE
(F)UIEl0
OFAbAIE
E3MH
HOIESRIPETE
PAs (EIl]
HFERIMESS
EHusY
BAMTES
HFRIES
R|HHE)
CHEXYEES
(=2t w
XU EEE
olECi2EH
pudcigie: ]
pdcigib:]
2N
EHH0IIX|
2N
CHEXYEES
CHEXYEES
ZETEEE
HEREL
HAT|UELY
XM EES
CHEXIMEES
EidMMelEY
XM EES
AR ESE
HEXY=EY
ZER|UELH
ZER|UELH
AR R
(UHEALR)
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