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< SUMMARY >

ANN based development of geothermal heat pump and heat source system

per formance prediction technology

Development of geothermal system hybrid control process

ANN based development of performance prediction and hybrid control process

for improving the system efficiency through the load sharing ratio of

geothermal heat pump system

ANN based development of geothermal heat pump and heat source system

per formance prediction technology

- Setting performance goal and development direction of performance
prediction

Purpose & - Derivation of input value for developing performance prediction technology
Contents based on ANN
- Development of prediction technology of geothermal heat pump and existing
heat source system
- Uncertainty analysis of developed performance prediction technology
e Development hybrid control process of geothermal heat pump system using
per formance prediction technology
- Development of optimal sharing algorithm for geothermal heat pump system
- Development of hybrid design method of geothermal heat pump system
- Development of hybrid operation algorithm using performance prediction
technology
- Theoretical performance review and verification through the Test-Bed
e ANN based development of geothermal heat pump and heat source system
per formance prediction technology
- Performance prediction technology of geothermal heat pump system based on
ANN
- Development of heat source system performance prediction
Resul ts e Development hybrid control process of geothermal heat pump system using
performance prediction technology
- Improve of load sharing ratio of geothermal heat pump system by developing
hybrid design method of geothermal heat pump system
- Improve efficiency of geothermal heat pump system by developing hybrid
operating algorithm using performance prediciton technology
e ANN based development of geothermal heat pump and heat source system
per formance prediction technology
- Utilize of developing heat source system control and operation technology
through performance prediction of geothermal heat pump system
- Efficient building maintenance through performance monitoring technology of
heat source system
e Development hybrid control process of geothermal heat pump system using
per formance prediction technology
Expected

Contribution

- Utilize of geothermal and existing heat source system for energy savings
and system optimization in conjunction with building energy system

- Developed performance prediction and hybrid operating technology can be
used directly or indirectly in the research of development of building
equipment measurement and control system of national energy strategy
road—-map and integrated energy management system for building facility

- Applicable to zero energy building through improvement of efficiency of new
and renewable system by developing geothermal heat pump system hybrid
control process

Keywords

Geothermal Artificial Per formance Hvbrid Control Load Sharing
System Neural Network Prediction y Ratio
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heat transfer system performance .
Smallridge
System for optimization of building heating
. 2014.09.
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© Rstudio

sl Code View Plots Session Buld Debug Profle Toos Help
© .o - Go o fietunct - Adans - B project (Nene) +
testiats =[] Environment History Connections ==
ter ! ust- | @-
@ Giobal Environment +
pata
data 574 obs. of 5 variables
rodel List of 16
nodel_result List of 2
node12 List of 14
Omodelz_result  List of 2
normdata 574 obs. of 5 variables
predicted_cop  num [1:114, 1] 0.332 0.693 0.411 0.428 0.232 .
43204382 051168831 predicted_cop2  num [1:114, 1] 0.363 0.68 0.414 0.433 0.226
== R . predictedtemp  num [1:2, 1] 0.343 0.399
G e e O testdata 114 obs. of 5 variables
Showing 1to9 of 114 entries, o s
trdata 460 obs. of 5 variables
Console  Terminal - Jobs =0 Functions
normalize function ()
R version 3.3.3 (2017-03-06) -- “Another Canoe”
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingu32/x64 (64-bit)
R {5 free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type ‘license()' or 'licence()' for distribution details.
R is a collaborative project with many contributors.
Type “contributors()’ ore information and
“citation()’ on how to cite R or R packages in publications.
Type "demo()’ for some demos, 'help()’ for on-line help, or
‘help.start()' for an WTML browser interface to help. o] e s P
Type 'q0" to quit R.
O instal | @ Updste
[workspace Toaded from ~/.Rrpata] ame Descption Version
> install.packages(“csv") User Library
Inseetying ickage fres fcy/usens omur/voamuns/ i orary/3:5 S Combie Miiimensionsi Arays O
Bitwise Operations 106

There is a binary version available but the source version is later
binary source needs_compilation

v 0.5.2

installing the source package ‘csv’

https: //cran. rstudio. con/s
pe_‘application/x-gzip' leng
3323 bytes o
* installing *source® package 'csv' ... o ev
= I7[X ‘csv'E H3NOE YRANMEAD, wos sums O TATIREUCH Deriv

M

“« preparing package for lazy loading
= h

Kux neralling haln dndirac

[R studi

QIBAHY 7|5 Msolsnge TN ok Eo Zoo
s sjgom MEE.

Toois: moving windov satistics, GIF, Base64, ROC
AUC, et

Coarsened Exact Matching

Output Analyss and Diagnostics for MCMC
Color Space Manipulation

combinatorics utiities

Concordance and refibilty
Read and Write CSV Files with Selected Conventions
moolic Differentiation

Color Schemes for Dichromats

Collection of Methads to Detect Dichotomous
Differentia Item Functionin (DI
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T 7 MaHl | NE-eH| | ZFY=s) G| =g (M)
(ML) | (ML) | (FEEL) | (HY/2hL) | (HE/HL)

JI= 0P 7 20,000 10,000 1,500 3,700 35,200 246,400
ég HC)H:'L{ ) ) 55 3 51 )
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Test-Bed

2 dAFoAM= Slo|EEE XY SIEEIZ AAHCS J|E MY, Ms oF 2 "HIE fsl XE |E
HI AAHEEDE o2}t 7|2/ M5 oF 7l&9 e 2 H3E 2%, U2t J|E €Y 3
SHA SIEEHIZ AAHHCS M5 HIF &Hol distod ME 2 Hotstr| ?l6ll Test-bedE MA e,
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[CHAZAZ HVAC AlAHE 7HR]
Category Model Name Number of Equipment
AHU 1
HVAC
System VAV System VAV terminal unit with reheat )
coi l
Heat Source System Air-cooled Heat-pump system 2
[Test-bed P& AlAE AM HE]
Specification
Category Rated capacity of | Rated capacity of Power Consumption
cooling heating (kW)
(W) (W) Cooling Heat ing
Ind
Air—cooled En?(t” 46,400 52,000 0.01 0.01
Heat-pump 0
system “utndiotor 46,400 51,200 30.5 29.0

@ LG L6

SYSTEM BOILER




delol ZUEE XFHe=z
A

I = S
of FIb #E5IFLL, YA ZUEPE A M5 HIIE fIstol MME FIF MRS 2HHE XHEE

Al O = @
= —LI j' ) 4
|
I O
C
( Jd:
C WATER TNLET
@ /
b
| H
I
| 4 e g
— S
B
—‘ ‘_‘,:;' -]
8
I ]
L | ] ~
| (s TS—FATER OUTLET
|
SERVICE VALVE_2
4-WAY VALVE
g |
| "
| & = ~ I

NOTE
arjjlgﬁ [ 3&—»6 1. 2CMA -8 QD)

I
| 2. 2C4HM 1114 AU

SOR_01— COMPRESSOR_02— 3. UMM P ~ P4

24

I

ACCUMULATOR

RO ) —®
“¥Te [T
(COMPRES:

ol

[

Ok

IEHZ 45 &AM ZUHEHZ S fIeh FIH HM M ASE]

(A SIEHE AUY| U MA oM  [ZYA SIEHT Moy DU MA FIHx ]

n>

_17_
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‘ L Nrgenuy " EHec 4y o= evesuE m‘b
wt |of P mt
el s [ B [
+5715 e
wzwy
i ‘ |7 ’7 I L CEREEN
e wy
715y s+52d ’"%3 2cuy
! au e+ oc My .:!:I'C
n5718 en
2 SO0FF i oo um mt

4
u
o

]

o

P @Mzt o7of d=istiAle.

[Test-bed L2l A|AEl BAS Mo 3} ]

L pop_s|E{HZ a4 E

o
HH
re
-H

e
2.0wf 2.0 v
o S 0.0< 0.8

N !

Lif

-
&4
= (11
a

ExpaVv 27

kof
2'9 ’ CondET

13.5¢

=7

Ok
o

Al S|EEHIT AN LU E{Z BAS 53]

_18_



Klo

i
oK
il
<
~N
K]r
k=3
Jo
X0
o

—t

ol

-

o0
[\

[0
ol

ol
ol

T2
s =

R Studio

cfolei &

i=Ne}
T'__<::>1

Blo| 2 4407H2]
on{ 24 OlolH

Al A2

o{ 670702l

1,70070 2| ©lol&f=

=
=)

0f0
__o_=._

]
o}l
__A_._._._
ol

KIr

__AI._._
ol
KIr

ol
3

[
<+

band

I
r
ol
o
il

Kir

=

1

J——
110

0
ol

I

o
mw < | WO | AN — ﬁmvu
- 7]

ELE|LF | <F
NS
| U] ||
AE|H|JE|IE
<k
H_I __o_”_
e 0
— ~— __0.—=._
&S (] (]
HEEEE
= s |5
>
gl B |2
- — o

==
1o

ol
Klo
A0

=]
i\l

K

10
20

0l

ol

ofu
<f

N
K

10

ol

o

il
Rl

o
ol
NI
£l
T
IH

2 LEtlo Z

o
me 2t

0.04822
oS LHERLOf TR

=

CH 2 X}

~
=

H2Xt= -10~15%2 LEHG 204
HAS= 0.914422 10
A dsol

Al
o

24
=

st

7|

=
=

Predicted COP

cop

vl
9¢1
[§3
9Z1
1¢1
911
LIT
901
101
96
16
98
13
9L
I
99
9
9¢
1<
or
It
9t
1€
9T
1<
91
11
9

Time

Klo
Ra

4
N
K

0
20
il

<l

of

il o
Kl

1o

ol
b

K

0
0

RE
-0.10~0.15

R2
0.9144

RMS
0.0482

_19_



. ol Mx| U 2 ol X AAHS AuiMom oAbt Al AlAHD 22| M=o XP Alad
2 SuNoz 2Ysin 2Bo YRR LI T O olsf XY AlAHS BN U BoE
T80l Hout XY AIAH ALBOR QI ofux] B 2uTt UL

- XY AAEP2E Al WHO|UX| ALSZO| LHWOLIX| ALl Hls) 2 B2 XE @ U= o8 2
T Msoz 98 5 284 2EUh 4SHE 1T Zo| Wik Bl 2REOR olsf 2 5 2
T 2H LMo oIfh XY AIAH M5 X 2L LME

. ol XY AL PHYE ¥DMEV| BY B0 £E ¥mEU|e| 2ol & 2H ZUl2 3 It
SERIE, YMEY| 8 Bl olst £I|SRMIS 7t U ROl & U Uk Al A|Y AlAHE A
x517] Sist RN B7b7h 270 MxBzi0l Mol wet HANoE Mgo| o
srorel X AIAES EA M ¥ 2% J|sS Besiol ZRNO sjZwotel XP AlAH el M
2 29 71&7iLol oy

- 2 ATOME 0/2 sk BOIHEIE XY AIAH Mol ZRMAS AU, slo|Z|= XY AlAH
Mol TRAMAE XY AlAYD Chi AIAY (2P, BjUY AIAE S) EE WE AN (YE,
Y57 5) Ztel sol=a|= MAT|ST AP AAHD CbE A A A stol
SElE 29 J|&S ulstel 0|8 S8 XY AAY M5 B4, XY AlAY BE Briet PEEE
£ M 2 ofix Mol JksE

- o=z XY ALY Mol ZRA|lA JHLS Sls) FHE S0|HEIE XY AIAH o7 S A
2 AR P I B AWS BMYCN I XY AAHe 29 HFEAS Si oM gD

U X AL MA & 2L 7|=2 2MEE o

o

1) 3l0|HE|E X|H A|AE 2 7 =&k

O© d2 L ALY HAAY sto[EE[E XF AlAH

. 2UE (2016)E XY SEHE AAHO HS HNMOZ M| s WH B sttel WG
2 XY BH0|2E|E AARS AES S5 M5 2 AA

- UHY YED XFY DEvlo] NYAAS Sitof AT wES JEHD 57 25Ut 2CE He
o 19 WZIES JISstol, B Of JtE % SIEEE £7 257} 33CE Hou oM WUES IS

(=)
= .
2.80IlA 6.60|%2n{, WHZIELS ZotsH =]
2.601M 6.62 HLoAM 2XE. He 28 = A
A

= [==]
of X|Soll FH=[7| Mol = HSXFI 455t A8 2 & US.

Mo
2
x
=
N
o
ne o

I 16 T T T T T T : T T T T ; T T T 16 T T T T T T T T T T T T T T
5 14] geb.k:e__é?lmjr;Feb_ 28, 2015 T 144 gl Heat pump
3 12 pumg. . 18612 System 1
= ® System 1 (without cooling tower) E‘ St 3
§ 101 & System 2 (with cooling tower) 7 & 10— Ve
@ ® el ]
g T PHEG 0 1 P
5 E JEHE vy, on
= 5
> 24
ﬁ El- 1 IEEI I
(] :I|, D |3|3|3 Su T

3 SR5%

8 84838

Date [month-day] Date [month-year]

(a) Daily values (b) Monthly values

(2 el AIAE AT (Y2UEH XY Sfo|=2= AlAY HSE]

_20_



TE

sz

e [G]
RHA [T]
]

LiE ]

SlO|EE| = A|AHE ASE]

2
=

ot
_?k
_Ol
o
T
o
In
Ral
e
>
|>

2 o

—

bl

=X
S =

o EfSE-X|H SlolEE|E A|AES| MEH ol et EftE A|AR ZHE Ao gk HAl

= 50 C, SLL(storage lower limit) C, CUL(collection upper limit) = 15 C 2 CLL(collection

Ef b A|ARID} SIEHIZ A|AHIOl AtF ASH 9! 515 225 HMAISIHS. (SUL(storage upper limit)
5
lower limit) =2 C) 0|5 HIEHSZ Efjtd 2 X|H Sl0|22|= A|A”ISl 27X & X ot

Motz Efjtd-X|d stol=E|= A
(o]

I T
2 Al oF 32%2] HI|oHX] B Jtse A2 2Met.

SC— Solar collector
HWT — Hot water tank GSHPS
BTES — Borehole thermal energy storage

BHE — Borehole heat exchanger

HPI — Heat pump unit 1

HP2 — Heat pump unit 2

P1-P5 — Pumps

V1-V12 — Motorized valves

T1-T13 — Temperature sensors

FC1-FC4 — Fan coils

Five recycle loops in SAGSHPS: Two recycle loops in GSHPS:
Solar collection loop: SC-VI-HWT-P1-SC Source loop: HP1-V11-P4-BHE-HP1
Solar seasonal storage loop: ~ HWT-V2-P2-V3-BTES-V4-HWT  Load loop: HP1-FCs-V12-P5-HP1
Solar space heating loop: HWT-V5-P3-FC4-V6-HWT

GSHP space heating loop: HP2-FC4-V10-P3-HP2

Ground heat extraction loop:  HP2-V7-P2-V8- BTES-V9-HP2

[heh 2ol AlAE) A (BHY) XY 10|22] ALY ]
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Fluid Cooler

it

Heat Pump  Ice Machine

it

Heat Pump  lce Machine

t

i
|

i

Main Pumps Water to Water
Heat Pump Water Heaters
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radiation processor e 58 Extemal filg
Type @ multi-zone building |
data reader
Indoor I
Type 33 condition
psychromelrics
Type 69 HVAC )
sky temp. calculation
‘.1 Type 927 f
Wals:lﬂg\fpalerﬂsalpump gg;;gﬂg.:i{
Control Point Type 5572
Water Temperatureé Vertical Ground Heat Em:hanger[ QOutlet condition
e
pump Type 1669
Type 911 Coil Valve
On/Off Controller
[Z7I& 2L 7|& Al8dold 58]
HRE NS HBE #AN Ugere | flsl AF w8 HIo 9 - &7 2% A8 me}
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Proportional Controller |
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1 INTRODUCTION AND OBJECTIVE
Geothermal heat pump systems have sustained extensive growth due to their energy savings
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[ 1]
o= X OH g (YU XS
M = H 2o 4 H g A
g B el H 1
g It 3 9 g It 3 9 g It 3 9 g It 3 9

01 gk N 573,182,873| 573,182,873| 260,319,601 269,319,601  43,936,622|  43,936,622| 886,439,096 886,439,006
0101 XIZAIAE 573,182,873| 573,182,873| 260,319,601 269,319,601  43,936,622|  43,936,622| 886,439,096 886,439,006
010101 DI &= &X 194,811,288| 194,811,288 2,042,941 2,042,941 196,854,220| 196,854,229
010102 DI &2 & 37,464,013|  37,464,013|  29,466,483| 29,466,483 1,134 1,134 66,931,630 66,931,630
010103 XZE ZDSE iz &% 300,171,960  300,171,960|  184,990,160| 184,990,160  43,146,800|  43,146,800| 528,308,920 528,308,920
010104 SN LU & 22,202,744 22,292,744 40,560,154 40,560, 154 788,688 788,688| 63,641,586 63,641,586
010105 XHSHOl &X 18,442,868  18,442,868)  12,259,863| 12,259,863 30,702,731 30,702,731
[ & H ] 573,182,873 269,319,601 43,936,622 886,439,096

- 103 -



Owner
입력 텍스트
[부록 1] 일반 지열 내역서


Z =M (LX)

= b P H| g A
E o 7 = ogl| 4 H 2
g 7 2 o g 7 2 o g 7 o g 7t 2 o

010101 JIHAEEl &X

X3 EHDT GSKE-050R2B CH 5 33,000,000 165,000,000 33,000,000 165,000,000
ANgs=stHIT BO0LPM*28M*7 . 5KW th 6 2,500,000 15,000,000 2,500,000 15,000,000
LHEWEET SS400, 1,000LIT CH 1 2,950,000 2,950,000 2,950,000 2,950,000
X222 6HH (STS304) D250+4,110L B 1 6,000,000 6,000,000 6,000,000 6,000,000
X Z&e 464 (STS304) D250+3, 860L B 1 5,800,000 5,800,000 5,800,000 5,800,000
BEog ABLS AL AB ol 3 125,427 376,281 125,427 376,281
JIHEH S ABLS AL AB ol 10 166,666 1,666,660 166,666 1,666,660
S7EE CIFEES 3% Al 1 61,288 61,288 61,288 61,288
[ & H ] 194,811,288 2,042,941 196,854,229
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2= d M (Y XY

M = H L 2 H H] g A
= 9 3 A ool 4 q =
k7t = 9 k7t = 9 7t o k7t = 9
SR8 (Brazing) D100 M4 8 4,811 38,488 27,203 217.784 32,034 256,272
SR8 (Brazing) D125 M 8 6.549 52,302 33,582 268,656 40,131 321,048
SR8 (Brazing) D150 M 28 9,467 265,076 39,940 1,118,320 49,407 1,383,396
MO (MASE) D40 M 7 1,671 11,697 1,671 11,697
MO (MASE) 080 M 90 2,511 225,990 2,511 225,990
MO (MASE) D100 M 2 3,140 6.280 3,140 6.280
MO (MASE) D125 M 1 3.420 3.420 3.420 3.420
MO (MASE) D150 M4 6 4,620 27,720 4,620 27,720
DES(DSWT, YRED) 25t %D40 M 11 4,861 53,471 6.093 67,023 10,954 120,494
DES(DSWT, YRED) 25t %080 M 225 13,203 2,970,675 18.799 4,229,775 32,002 7,200,450
DES(DSWT, YRED) 25tx0100 M 3 14,899 44,697 22,713 68,139 37.612 112,836
BES(DSWT, YRED) 25t%D125 M 3 17.556 52,668 27,556 82,668 45,112 135,336
BES(DSWT, RED) 25t%D150 M 16 19,187 306, 192 32,559 520,944 51,696 827,136
NEZIHET(Y. 22) D15 M4 21 24,361 511,581 30,007 632,037 54,458 1,143,618
swy 322 #20mm=0. 98WPa, +EA, |, 20 3,760 75,200 3,760 75,200
2w iéz # 40mm=0.98WPa, +EA, |,y 1 15.600 15.600 15.600 15.600
HEIZetoles igfﬁg/‘;a:fé ’;?g{”m*o'%wa’ o 4 94,000 3,854,000 94,000 3,854,000
HEZetoles igfﬁg/‘;ii‘ y;}BOi)mm*O.QSMPa, o 2 188,800 377.600 188,800 377.600
WAL ET SR, 10K, D8O H 6 176,000 1,056,000 176,000 1,056,000
VEEN ECE] 10K, D80 H 6 242,000 1,452,000 242,000 1,452,000
EUASEOE F%Bglxégi_ééfmmm*o.%wa. oM 6 30,400 182,400 30,400 182,400
L =WEHl 5% Al 1 800,714 800,714 800,714 800,714
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2= d M (Y XY

= b P z g A
E o 7 = ogl| 4 H 2
g 7 2 o g 7 2 o g 7 o g 7t 2 o
SEAFHXNE D80 A 0 33,478 3,013,020 41,728 3,755,520 75,206 6,768,540
HEP2(AHIHREZ) 25t%D80 A 2 4,555 9,110 96,970 193,940 101,525 203,050
HEP2(AHIHREZ) 25t*D150 L 38 7,328 278,464 131,378 4,992,364 138,706 5,270,828
SBAA LR (SH) S 38 13,635 518,130 13,113 498,294 26,748 1,016,424
SCHEX(S2) S 38 34,385 1,306,630 14,403 547,314 48,788 1,853,944
22AZE (K$BILEH D125 o 14 11,838 165,732 13,938 195,132 81 1,134 25,857 361,998
BE0g ABLS AL AB ol 21 125,427 2,633,967 125,427 2,633,967
2= ABLZ AL AB ol 39 176,011 6,864,429 176,011 6,864,429
S7EE CIFAEZ S 3% Al 1 284,951 284,951 284,951 284,951
[ & H ] 37,464,013 29,466,483 1,134 66,931,630
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2= d M (Y XY

M = H| 24 3 H] g A
- 3 T k<] ol =% H 1
ch 7t = % ch 7t = % ch 7t = % ch 7t = %

010103 XI= SUWEE & &X

NEES D150mm*200M L 80 1,262,256 100,980, 480 2,229,144 178,331,520 525,338 42,027,040 4,016,738 321,339,040
et =g D150mm*200M A 80 83,233 6,658,640 13,997 1,119,760 97,230 7,778,400

e sz
2 eAa22 b 2 2 e = SPP( ) s M 1440 15,412 22,198,280 15,412 22,198,280
150mm, BHEIZ

Al E DK200 TON 220 140,000 30,800,000 140,000 30,800,000
HIELIOIE Volcanic H, 25kg L 1760 20,000 35,200,000 20,000 35,200,000
= EEC|0 a2 AIKS, SDR11, PE100, @©50mm M 32000 2,600 83,200,000 2,600 83,200,000
AHOIA D40 EA 16000 800 12,800,000 800 12,800,000
239 HEg=s LIT 7142 2,100 14,998,200 2,100 14,998,200
[ & H ] 300,171,960 184,990, 160 43,146,800 528,308,320
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2= d M (Y XY

= 3 Ej
E B T 3
= 9 g 7t = 9

010104 =2XSHH2 &X

=S o2 AIKS, SDR11, PE100, ®50mm . 780 633,840 ., 780 633,840
=S Qo2 AIKS, SDR11, PE100, ®63mm .370 917,700 ,370 917,700
=S Qo2 AIKS, SDR11, PE100, ®75mm .940 1,656,280 ,940 1,656,280
=S Qo2 AIKS, SDR11, PE100, ®90mm ,600 6,200,600 ,600 6,200,600
=]l FIH=HI S 5% 421 465,421 421 465,421
= EEC0EroIS2 AIKS, ®50mm, 90 © &2 .670 747,200 670 747,200
= EEC0EroIS2 AIKS, ®90mm, 90 ° &2 710 381,300 710 381,300
= EEC0EdoIs2 AIKS, ®B63xO50mm, 2lFA .840 123,760 ,840 123,760
= EEC0EdoIs2 AIKS, ®75+x063mm, 2lFA ,360 159,040 ,360 169,040
= EEC0Er0oIS2 AIKS, ®90xO75mm, 2lFA 120 253,680 120 253,680
= EEC0Er0oIS2 AIKS, ©50mm, FE|, =4 ,000 294,000 ,000 294,000
= EEC0Er0oIS2 AIKS, ®©63+50mm, OIZEl, =4 140 364,200 140 364,200
= EEC0Er0oIS2 AIKS, ®©75+50mm, Ol ZEl, =4 510 375,300 510 375,300
= EEC0Er0oIS2 AIKS, ®©90+50mm, OIZEl, =4 ,050 751,500 ,050 751,500
PERH M L 2L (ZEH| D50 447 413,842 ,403 ,695,258
PERH M L 2L (ZEH| D63 .888 392,704 ,667 ,250,736
PERH M L 2L (ZEH| D75 . 165 448,240 ,263 414,704
PERH M L 2L (ZEH| D80 .504 661,056 ,599 ,886, 136
HIDI/ S EA O—1m( 71 H90%+ ! 4 10%) 708 441 988,605
SNSRI/ EA CHE (D1 HI90%t 2! 24 10%) 712 ,086 788,330
ZEHE (EAL),L=10km #S0.7m+E Z24Ton . 789 640,341 2,116 . 100 .368,900
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2= d M (Y XY

o = 2o 2
g 7 A s
g 7t 7 2 o 2 o e 2 o
22 236 27,000 6,372,000
J| H 80%+ 2! 2 20% 236 215 2,027 478,372 33,984 563,096
0.23%400W 450 200 90,000
= 22,292,744 40,560, 154 788,688 63,641,586




2= d M (Y XY

M= b r 2o Hl g A
E o 7 = ogl| 4 H 2
g 7 2 o g 7 o g 7 o g 7t 2 o

010105 XS HOH &X

PANEL 2| & 800W+*B600D*2350H 5] 1 850,000 850,000 850,000 850,000
DDC CONTROLLER ASIC EA 1 1,997,500 1,997,500 1,997,500 1,997,500
PROGRAMING FEE &gt Y A2 ZE Al 1 2,500,000 2,500,000 2,500,000 2,500,000
DISPLAY UNIT 7" EA 1 680,000 680,000 680,000 680,000
NFB ABS 32F EA 1 27,000 27,000 27,000 27,000
NFB BKM-32 EA 3 12,700 38,100 12,700 38,100
PUSH BUTTON 250 220V EA 3 6,500 19,500 6,500 19,500
PILOT LAMP 250 220V H 1 3,000 3,000 3,000 3,000
TRANS 220/24V(XHH ) EA 1 65,000 65,000 65,000 65,000
NOISE FILTER 6A EA 1 7.800 7.800 7.800 7.800
POWER SUPPLY 24VDC SET 1 185,000 185,000 185,000 185,000
FUSE & HOLDER 3A 1P EA 8 1,500 12,000 1,500 12,000
BUZZER 250 220V EA 1 4,500 4,500 4,500 4,500
BUZZER S/W 250 220V EA 1 3,500 3,500 3,500 3,500
AUX RELAY 220V EA 28 9,500 266,000 9,500 266,000
gdas FL 11W EA 1 16,000 16,000 16,000 16,000
B D1FAN EF 110%110 EA 1 16,000 16,000 16,000 16,000
THERMOSTAT TH 0~35TC EA 1 36,000 36,000 36,000 36,000
LIMITS S/W LS 5A H 1 16,000 16,000 16,000 16,000
fskal Al 1 150,000 150,000 150,000 150,000
MHEYE Al 1 50,000 50,000 50,000 50,000
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2= d M (Y XY

W E £ 2 b g A
& R ool 4% B 2
T 7 2o T 7 o T 7 o g 7t 2 o
=R &l 1 35,000 35,000 35,000 35,000
COMPUTER INTELi5 2.8GHZ DUALCORE SET 1 1,655,000 1,655,000 1,655,000 1,655,000
MONITOR 24" LED EA 1 297,500 297,500 297,500 297,500
PRINTER LI M 2 EA 1 153,000 153,000 163,000 163,000
MS EXCEL MS EXCEL SET 1 425,000 425,000 425,000 425,000
INTERFACE CARD |1-BUS7520 EA 1 212,500 212,500 212,500 212,500
INTOUCH 500TAG EA 1 1,500,000 1,500,000 1,500,000 1,500,000
Ha 2 ot &l 1 382,500 382,500 382,500 382,500
TEMP. SENSOR Pipe T EA 6 102,000 612,000 102,000 612,000
SSZ X HFS 25 EA 8 76,500 612,000 76,500 612,000
XA RS A3MEY EA 1 2,380,000 2,380,000 2,380,000 2,380,000
SHEH KWH (T.DIZ &) EA 1 467,500 467,500 467,500 467,500
Cable DUCT W/COVER D-ST 150 = 100 m 21 18,900 396,900 18,900 396,900
HORIZONTAL ELBOW D-H 150 = 100 EA 2 30,200 60,400 30,200 60,400
V/ELOW W/COVER D-E 150 = 100 EA 1 28,400 28,400 28,400 28,400
joint CONNECTOR 100H EA 13 1,200 16,600 1.200 16,600
SHANK BOLT& NUT 3/8 EA 52 750 39,000 750 39,000
G-JUMPER 224 EA 7 1,800 12,600 1,800 12,600
PIPE ST 54mm m 30 9,229 276,870 9,229 276,870
PIPE ST 28mm m 20 4,472 89,440 4,472 89,440
PIPE ST 22mm m 10 3.436 34,360 3.436 34,360
PIPE ST 16mm m 50 2,655 132,750 2,655 132,750
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2= d M (Y XY

M= b r 2o Hl g A
E o 7 = ogl| 4 H 2
g 7 2 o g 7 2 o g 7 o g 7t 2 o
Cable F-CVV 1.5sq/12C m 50 4,062 203,100 4,062 203,100
Cable F-CVV 1.5sq/25C m 40 7,465 298,600 7,465 298,600
Cable F-CVV 1.5sq/3C m 60 1,628 91,680 1,528 91,680
Cable F-CVVS 1.5sq/4C m 20 2,078 41,560 2,078 41,560
Cable AWG #20/3 M 50 950 47,500 950 47,500
Cable AWG #20/2 M 40 700 28,000 700 28,000
FLEXIBLE TUBE FLX 54C M 10 7.380 73,800 7.380 73,800
FLEXIBLE TUBE FLX 28C M 20 2,690 53,800 2,690 53,800
FLEXIBLE TUBE FLX 22C M 5 2,300 11,500 2,300 11,500
FLEXIBLE TUBE FLX 16C M 40 1,770 70,800 1,770 70,800
M 2AREEH| M2 15% A 1 111,498 111,498 111,498 111,498
M= Yl HH 2tEH & 2] 2% A 1 27,565 27,565 27,565 27,565
FLEXIBLE CONNECTOR FLXC 36C EA 4 3,600 14,400 3,600 14,400
FLEXIBLE CONNECTOR FLXC 28C EA 20 2,640 52,800 2,640 52,800
FLEXIBLE CONNECTOR FLXC 22C EA 5 2,250 11,250 2,250 11,250
FLEXIBLE CONNECTOR FLXC 16C EA 40 1,800 72,000 1,800 72,000
C CHANNEL 36+36+3M EA 6 18,000 108,000 18,000 108,000
HAH EE 2M EA 48 2,000 96,000 2,000 96,000
BEoR UHLZ AL AE ol 3 125,427 376,281 125,427 376,281
23 B AL AB ol 3 176,011 528,033 176,011 528,033
BRSPS ABLZ AL AB ol 28 225,408 6,311,424 225,408 6,311,424
HeAOIEMS UHLZ AL AE ol 8 235,560 1,884,480 235,560 1,884,480
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2= d M (Y XY

=

0

0p
Ik

o

o = b I I
g 7 2 o 2 o & g 7 2 o
3,159,645 210,643 3,159,645
367,795 367,795 367,795 367,795
18,442,868 12,259,863 30,702,731
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[ 2] ( 20%)

Z =9 A E (0B E X|H-HZHET} 22 H|E 20%)

M & b v 2 2w 3 A
E 9 F 7 HOIERT -
g I 2 o g o 2 o g o 2 o g o 2 o

01 oalolEel= X& 1 631,851,459 631,851,459 298,152,586 298,152,586 43,938,268 43,938,268 973,942,313 973,942,313
0101 XIS AIAE 1 631,851,459 631,851,459 298,152,586 298,152,586 43,938,268 43,938,268 973,942,313 973,942,313
010101 JIHAHEEl &X 1 223,401,051 223,401,051 2,501,700 2,501,700 225,902,751 225,902,751
010102 JIH A HH2 &X 1 37,464,013 37,464,013 29,466,483 29,466,483 1,134 1,134 66,931,630 66,931,630
010103 XK= ZuWEE 2 &X 1 300,171,960 300,171,960 184,990, 160 184,990, 160 43,146,800 43,146,800 528,308,920 528,308,920
010104 =2AXSHi2 &EX 1 22,292,744 22,292,744 40,560, 154 40,560, 154 788,688 788,688 63,641,586 63,641,586
010105 ==t &X 1 30,078,823 30,078,823 28,374,226 28,374,226 1,646 1,646 58,454,695 58,454,695
010106 XS HO &X 1 18,442,868 18,442,868 12,259,863 12,259,863 30,702,731 30,702,731
[ & H ] 631,851,459 298,152,586 43,938,268 973,942,313
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Owner
입력 텍스트
[부록 2] 하이브리드 지열 내역서 (냉각 추가 용량 비율 20%)


[ 3] ( 40%)

Z =9 XA E (S0 EEE X|H-HZHET} 22 H|E 40%)

A E b = 2| A b 3 A
= g a
g o 2 o g o 2 o g o 2 o B I 2 o

01 oalolEel= X& 637,487,729 637,487,729 303,486,322 303,486,322 43,938,542 43,938,542 984,912,593 984,912,593
0101 XIS AIAE! 637,487,729 637,487,729 303,486,322 303,486,322 43,938,542 43,938,542 984,912,593 984,912,593
010101 JIHAHEEl &X 224,629,051 224,629,051 2,501,700 2,501,700 227,130,751 227,130,751
010102 JIH A HH2 &X 37,464,013 37,464,013 29,466,483 29,466,483 1,134 1,134 66,931,630 66,931,630
010103 XK= SuW&S 2 & 300,171,960 300,171,960 184,990, 160 184,990, 160 43,146,800 43,146,800 528,308,920 528,308,920
010104 =2AXSHi2 &EX 22,292,744 22,292,744 40,560, 154 40,560, 154 788,688 788,688 63,641,586 63,641,586
010105 ==t &X 34,487,093 34,487,093 33,707,962 33,707,962 1,920 1,920 68,196,975 68,196,975
010106 XS HO &X 18,442,868 18,442,868 12,259,863 12,259,863 30,702,731 30,702,731
[ & H ] 637,487,729 303,486,322 43,938,542 984,912,593
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Owner
입력 텍스트
[부록 3] 하이브리드 지열 내역서 (냉각 추가 용량 비율 40%)


[ 4] ( 60%)

Z =9 A E (S0|EEE X|H-HZHET} 22 H|E 60%)

M & b v 2 2w 3 A
E 9 F 7 HOIERT -
g I 2 o g o 2 o g o 2 o g o 2 o

01 oalolEel= X& 1 650,601,965 650,601,965 309, 198,380 309, 198,380 43,938,822 43,938,822| 1,003,739,167| 1,003,739, 167
0101 XIS AIAE 1 650,601,965 650,601,965 309, 198,380 309, 198,380 43,938,822 43,938,822| 1,003,739,167| 1,003,739, 167
010101 JIHAHEEl &X 233,713,051 233,713,051 2,501,700 2,501,700 236,214,751 236,214,751
010102 JIH A HH2 &X 37,464,013 37,464,013 29,466,483 29,466,483 1,134 1,134 66,931,630 66,931,630
010103 XK= ZuetE o= 4 300,171,960 300,171,960 184,990, 160 184,990, 160 43,146,800 43,146,800 528,308,920 528,308,920
010104 =2AXSHi2 &EX 22,292,744 22,292,744 40,560, 154 40,560, 154 788,688 788,688 63,641,586 63,641,586
010105 ==t &X 38,517,329 38,517,329 39,420,020 39,420,020 2,200 2,200 77,939,549 77,939,549
010106 XS HO &X 18,442,868 18,442,868 12,259,863 12,259,863 30,702,731 30,702,731
[ & H ] 650,601,965 309, 198,380 43,938,822 1,003,739, 167
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Owner
입력 텍스트
[부록 4] 하이브리드 지열 내역서 (냉각 추가 용량 비율 60%)


[ 5] ( 80%)

Z =9 XA E (0B E X|H-HZHET} 22 H|E 80%)

M & b v 2 2w 3 A
E 9 F 7 HOIERT -
g I 2 o g o 2 o g o 2 o g o 2 o
01 oalolEel= X& 1 663,883,506 663,883,506 312,891,035 312,891,035 43,939,092 43,939,092| 1.,020,713,633| 1,020,713,633
0101 XIS AIAE 1 663,883,506 663,883,506 312,891,035 312,891,035 43,939,092 43,939,092| 1.,020,713,633| 1,020,713,633
010101 JIHAHEEl &X 1 240,945,051 240,945,051 2,501,700 2,501,700 243,446,751 243,446,751
010102 JIH A HH2 &X 1 37,464,013 37,464,013 29,466,483 29,466,483 1,134 1,134 66,931,630 66,931,630
010103 XK= ZuWEE 2 &X 1 300,171,960 300,171,960 184,990, 160 184,990, 160 43,146,800 43,146,800 528,308,920 528,308,920
010104 =2AXSHi2 &EX 1 22,292,744 22,292,744 40,560, 154 40,560, 154 788,688 788,688 63,641,586 63,641,586
010105 ==t &X 1 44,566,870 44,566,870 43,112,675 43,112,675 2,470 2,470 87,682,015 87,682,015
010106 XS HO &X 1 18,442,868 18,442,868 12,259,863 12,259,863 30,702,731 30,702,731
[ & H ] 663,883,506 312,891,035 43,939,092 1,020,713,633
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Owner
입력 텍스트
[부록 5] 하이브리드 지열 내역서 (냉각 추가 용량 비율 80%)


100%)

(Bt0l =2 = X|Y-H2tET} R HIE 100%)

M = o L 3 H g A
E 9 i
g It = 9 g I} o g Ji = 9 =3} = 9
01 dtolEelE XI€ 677,507,076 677,507,076| 318,413.644 413,644 43,939,362 43,939,362| 1.039,860.082 1.039,860.082
0101 XIESAIAH 677,507,076 677,507,076| 318,413.644 413,644 43,939,362 43,939,362| 1.039,860.082 1.039,860.082
010101 JIAHIAEH &X 250,349,051 250,349,051 2,501,700 ,501,700 252,850,751 252,850,751
010102 DAl abf 2 £X 37,464,013 37,464,013 29,466,483 ,466,483 1,134 1,134 66,931,630 66,931,630
010108 XIS SUSE 2 & 300,171,960( 300,171,960| 184,990,160 ,990, 160 43,146,800 43,146,800 528,308,920 528,308,920
010104 =2AXSHH2t £X 22,292,744 22,292,744 40,560,154 ,560,154 788,688 788,688 63,641,586 63,641,586
010105 2t==tH2t &X 48,786,440 48,786,440 48,635,284 ,635,284 2,740 2,740 97,424,464 97,424,464
010106 XS HO &X 18,442,868 18,442,868 12,259,863 ,259,863 30,702,731 30,702,731
[ & A 677,507,076 318,413,644 43,939,362 1.039,860.082
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Owner
입력 텍스트
[부록 6] 하이브리드 지열 내역서 (냉각 추가 용량 비율 100%)


SZHIYH M slojE2|E X|H-HZEFETF 2 H[E 100%)
M= b = 2oy H| g A
E o 3 ogl| 4% Hl 3
g 7} 2o g 7} 2 o g 7} o g 7} 2 o

010101 JIHAEHEl &X

XN EHT GSKE-050R2B CH 5 33,000,000 165,000,000 33,000,000 165,000,000
ANgs=stmo B600LPM*28M=*7 . 5KW CH 6 2,500,000 15,000,000 2,500,000 15,000,000
LHEHEHT SS400, 1,000LIT CH 1 2,950,000 2,950,000 2,950,000 2,950,000
XZ22aHE (STS304) D250%4,110L Y 1 6,000,000 6,000,000 6,000,000 6,000,000
X Z&e4ahE (STS304) D250+3,860L Y 1 5,800,000 5,800,000 5,800,000 5,800,000
2L E 250CRT CH 1 22,000,000 22,000,000 22,000,000 22,000,000
S e 250USRT CH 1 23,830,000 23,830,000 23,830,000 23,830,000
WA estE T 2, 533LPM*22M*30KW CH 2 4,847,000 9,694,000 4,847,000 9,694,000
B0 LEIS A BB ol 4 125,427 501,708 125,427 501,708
JIHEH 3 AULSAL A S ol 12 166,666 1,999,992 166,666 1,999,992
S7EE CIHAEZE 2 3% A 1 75,051 75,051 75,051 75,051
[ & A ] 250,349,051 2,501,700 252,850,751
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2Z YoM (BHO|HE|E XH-WZET} R HIE 100%)

M = | L= 2 H H| 2 A
= 3 ™ «] el H 1
g 7t 2o g 7t 2o g 7t o B 7t 2o
010102 J|H &b Hx]
_ olSlgicsysaaR, Hass
RNt 5 K& dom : N 12 17,450 209,400 17,450 209,400
_ olSlgicsysaaR, Hass
2N ESYSE 2 5 KE . aom : N 205 51,250|  11.531,250 51,250  11.531,250
_ olSlgicsysaaR, Hass
2N ESYSE 2 5 K 4 100m : N 6 83,250 499,500 83,250 499,500
R —— olSlgicsysaaR, Hass
NENE == B K. # 125 N 6 123,850 743,100 123,850 743,100
_ olSlgicsysaaR, Hass
2N ESYSE 2 5 K 4 1eom : N 16 178,040 2,848,640 178,040 2,848,640
S04 S20ISA, f40m, SAL oM 2 3,960 7,920 3,960 7.920
S04 S04, F80m, SAL oH 48 21,910 1,051,680 21,910 1,051,680
S04 SB0ISA, $150m, SAL oH 6 161,050 966,300 161,050 966,300
S04 SOIS4, $80m, SE oM 12 29,680 356, 160 29,680 356, 160
S04 SB0ISA, §100m, SE oM 2 54,100 108,200 54,100 108,200
EENER STOISA, $125m, SE o 2 164,720 309,440 164,720 329,440
S04 SOISA, F80m, SeISMH | 10 9.210 92,100 8.210 92,100
S04 SROISA, F100m, SelSA | 2 19,340 38,680 19,340 38.680
S04 SROISA, F125m, SelSA | 2 70,120 140,240 70,120 140,240
S04 SROISA, F150m, SelSA | 2 90,880 181,760 90,880 181,760
=302 4 B
20|24 ;M‘O'E*" #20mn, SEOLE, |, 18 1,080 18,900 1,080 18,900
=024 B
20|24 (inOl H, f40m, ZECIEH, |, 1 3.120 3.120 3.120 3.120
=024 =X=10e]
20|24 ;M‘O'E*" #40mn, EZUSA, -, 1 9.120 9.120 9.120 9.120
S5 (Brazing) D20 HA 18 561 10.008 5,961 107,298 6,520 117,396
S®E7 (Brazing) D40 HA 5 1,243 6.215 10.531 52,655 1,774 58.870
S5 (Brazing) D80 HA 116 3,037 352,092 20,864 2,420,204 23,901 2,772,516
S5 (Brazing) D100 HA 8 4,811 38,488 07,223 217,784 30,034 256,272

- 121 -




=S8 AN (slojE2|E X|H-HZFT EF H|E 100%)
M 2 oH| L= 2 H H| g A
E 9 3 7 erol| 2 Bl 1
ot 7t 29 ot 7t 29 7t of k7t = 9
S 2% (Brazing) D125 N2 8 6.549 52,392 33,582 268,656 40,131 321,048
S 2% (Brazing) D150 N A 28 9.467 265,076 39,940 1,118,320 49,407 1,383,396
HOISIH(HASE) D40 N A 7 1,671 11.607 1,671 11.697
HOMIH(FHAZE) D80 WA 90 2.511 225,990 2.511 225,990
HOISIH(HASE) D100 N2 2 3.140 6.280 3.140 6.280
HOISIH(HASE) D125 HA 1 3.420 3.420 3.420 3.420
HOISIH(HASE) D150 N2 6 4,620 27.720 4,620 27.720
P2EHS(D2YT YEREI) 254D40 M 1 4,861 53,471 6.003 67.023 10,954 120,494
P2ES(D2YT YEREI) 25t+D80 M 225 13.203 2,970,675 18.799 4,229,775 32.002 7.200,450
P2ES(D2YT YEREI) 2540100 M 3 14,899 44,697 22,713 68. 139 37.812 112,836
P2EHS(D2YT YEREI) 2540125 M 3 17.586 52,668 27.556 82.668 45,112 135,336
P2EHS(D2YT YREI) 25t4D150 M 16 19,137 306.192 32,558 520,944 51,696 827.136
UNEZIHLT(Y. %) D15 HA 21 24,361 511,581 30.097 632,037 54,458 1,143,618
swg gég #20mn+0.98WPa, =E41, |, 20 3.760 75.200 3.760 75.200
sws §§E #40mm=0.GBWPa, S=E 4, |5y 1 15.600 15.600 15.600 15.600
CEERELE] igfaé)}ﬁjé ’;?%Tm*o'gswa’ o 41 94.000 3.854,000 94.000 3.854,000
HEZ2t0les igfaé)}ﬁjé ’;}%?m"'*o'%wa’ o p) 188.800 377.600 188,800 377.600
VASE=HY ZXI Al 10K, D8O H 6 176,000 1,056,000 176,000 1,056,000
WVEENECE! 10K. D8O 9 6 242,000 1,452,000 242,000 1,452,000
NS R%B;)\Iii_lj’\\_:;éfSOmm*O.QSMPa, oM 6 30.400 182,400 30,400 182,400
L] =W Ul 5% Al 1 800,714 800,714 800,714 800,714
SHSSHUNIE D80 WA 90 33,478 3,013,020 41,728 3.755.,520 75.206 6.768.540
WoES(AHHAHZ) 2544080 M 2 4,555 9.110 96.970 193,940 101,525 203,050




2 = H L) A M (5l0]|EE|E x|o=|_|.ll7l-*7|: Q‘E'E H|E° 100%)
X = H L 2 H| 3 g A
E 9 T 34 el =% H 1
7t E 7t E T 7t = 94 T 7t = 94
BES2(HFHXEHZ) 25t*D150 I ES 38 7.328 278,464 131.378 4,992,364 138.706 5,270,828
AL (SH) = 38 13.635 518,130 13.113 498,294 26,748 1,016,424
STHEX(SH) = 38 34,385 1.306.630 14,403 547.314 48,788 1,853,944
2RAALIE (XFTEE) D125 P/ ES 14 11.838 165,732 13,938 195,132 81 1,134 25,857 361,998
2808 LPETA S ol 21 125,427 2,633,967 125,427 2,633,967
b 2 = LEETA S ol 39 176,011 6.864,429 176,011 6.864,429
ST7EE QI Z 2| 3% A 1 284,951 284,951 284,951 284,951
[ & Al 37,464,013 29,466,483 1,134 66,931,630
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2 = H L) A M (5l0]|EE|E I|O=I_LH7I-*7|: Q‘E'E H|E° 100%)
M = o = 2 H 3 g A
= g T 34 el =% H 3
7t E 7t E T 7t = 94 T 7t = 94

010103 XI& 2u&s tha &x

g3 D150mm*200M DEN 80 1,262,256 100,980,480 2,229,144 178,331,520 525,338 42,027,040 4,016,738| 321,339,040
et ¢ D150mm*200M h & 80 83,233 6,658,640 13,997 1,119,760 97,230 7,778,400

2EEIA 22 s2
i 2t S EFA 202 i 2 S = SPR(=#). 4 M 1440 15,412 22,193,280 15,412 22,193,280
150mm, EHHI S

AgIItHE DK200 TON 220 140,000 30,800,000 140,000 30,800,000
HIELIOIE Volcanic H, 25kg E 1760 20,000 35,200,000 20,000 35,200,000
= EScINa2 AIKS. SDR11, PE100. & 50mm M 32000 2,600 83,200,000 2,600 83,200,000
20l A D40 EA 16000 800 12,800,000 800 12,800,000
SN gz LIT 7142 2.100 14,998,200 2.100 14,998,200
[ & Al 300,171,960 184,990, 160 43,146,800 528.308.920
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2Z YoM (BHO|HE|E XH-WZET} R HIE 100%)

A o2 = 2y 3 g A
E o F 37 el ¥ 2
g 7} 2o g 7} =X B 7 =X B 7 =X

010104 =SAXSHi2t X

=22 AIKS, SDR11, PE100, @ 50mm M 228 2,780 633,840 2,780 633,840
=22 AIKS, SDR11, PE100, @ 63mm M 210 4,370 917,700 4,370 917,700
=22 AIKS, SDR11, PE100, ®©75mm M 262 5,940 1,556,280 5,940 1,556,280
=22 AIKS, SDR11, PE100, @ S0mm M 721 8,600 6,200,600 8,600 6,200,600
=l =MZHlS 5% A 1 465,421 465,421 465,421 465,421
=EE3cl0egdos2 AIKS, ©50mm, 90 " L2 N 160 4,670 747,200 4,670 747,200
=EE3cl0egdos2 AIKS, ©90mm, 90 " L2 N 30 12,710 381,300 12,710 381,300
=EE3cl0egdos2 AIKS, ©63*050mm, 2l A N 14 8.840 128,760 8.840 128,760
=EE3cl0egdos2 AIKS, ©75«®63mm, 2= A N 14 11,360 168,040 11,360 168,040
=EE3cl0egdos2 AIKS, ©90x®75mm, 2IFA N 14 18,120 253,680 18,120 253,680
=EE3cl0egdos2 AIKS, ©50mm, HEl, &4 N 42 7,000 294,000 7,000 294,000
=EE3cl0egdos2 AIKS, ©63%x50mm, Ol ZEl, =4l |4 30 12,140 364,200 12,140 364,200
=EE3cl0egdos2 AIKS, ©75+50mm, Ol ZEl, =4 |4 30 12,510 375,300 12,510 375,300
=EE3cl0egdos2 AIKS, ©90%50mm, Ol ZEl, =4l |4 30 25,050 751,500 25,050 751,500
PEZ ME L 2&(ZEH EZ) (D50 Y ES 286 1,447 413,842 28,956 8,281,416 30,403 8,695,258
PEZ ME L 24(ZEH EZ) (063 Y ES 208 1,888 392,704 37,779 7,858,032 39,667 8,250,736
PEZ ME L 2&(JHH EZ) |075 Y ES 208 2,185 448,240 43,108 8,966,464 45,263 9,414,704
PEZ ME L 24(ZEH EZ) (DO Y ES 264 2,504 661,056 50,095 13,225,080 52,599 13,886,136
IO/ S4EAM 0—1m( 7] HI90%+ 2! = 10%) m 405 1,733 701,865 708 286,740 2,441 988,605
S HRIN/EA CHAL (D1 HI90%+ 91 22 10%) m 155 4,374 677,970 712 110,360 5,086 788,330
TEXM 2 (EAF),L=10km BHS0.7m+E Z24Ton m 169 3,789 640,341 2,195 370,955 2,116 357,604 8,100 1,368,900
el 22l m 236 27,000 6,372,000 27,000 6,372,000
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ZZ 9 M (BOEEE X|H-HZtET} B2 H|E 100%)
M OE z o
3 7 7 ool 2% o
29 29 o 29
24 J| HI80%t 21 24 20% m 236 215 50,740 478,372 144 33,984 563,096
XNs31 0.23+400W M 450 200 90,000 90,000
[ & A ] 22,292,744 40,560, 154 788,688 63,641,586
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ZE9 oM (SolEaE X|H- W2} R HIE 100%)
M 2 oH| L= 2 H H| Y |
E 9 7 oel| s 4 @
ot 7t 29 ot 7t 29 k7t of k7t 2 9

010105 WH2t==Hi&t &X|

B2 2HE O HY 2t D 25 M 10 3,927 39,270 13,948 139,480 17,875 178,750
B2 2HE O HY 2t D125 M 19 24,852 472,188 47,884 909,796 72,736 1,381,984
B2 2HE O HY 2t D200 M 200 46,690 9,338,000 86, 109 17,221,800 132,799 26,559,800
S A 201324 BHols (X)) D125 EA 8 16,110 128,880 0 16,110 128,880
S 4 20152 ol (2F) D200 EA 32 47,720 1,527,040 0 47,720 1,527,040
S84 20134 BHEIOl (2d) D200 EA 8 53,420 427,360 0 53,420 427,360
S A 20134 HelSEAM (23) D200 EA 18 14,880 267,840 0 14,880 267,840
LEARA] Z2tH 20184 BH|Z (LIAF) D25 EA 20 1,120 22,400 0 1,120 22,400
222N D125 H A 16 2,332 37,312 38,528 616,448 40,860 653,760
22EH D200 N4 128 3,560 455,680 58,839 7,531,392 62,399 7,987,072
SHEFHX D125 N A 20 20,310 406,200 38,528 770,560 58,838 1,176,760
SYEFHX D150 Dl 6 25,222 151,332 45,229 271,374 70,451 422,706
SYEFHX D200 Dl 30 31,616 948,480 58,839 1,765,170 90,455 2,713,650
Z 2H X (FLANGE) WEHXI (10KG) D200 EA 4 36,690 146,760 0 36,690 146,760
HsAHolEwE D 25 (10KG) EA 10 21,856 218,560 9,333 93,330 31,189 311,890
FEAEYO0IYH D200 (10KG) EA 2 622,248 1,244,496 112,408 224,816 734,656 1,469,312
MEACIEXN D200  (10KG) EA 3 493,248 1,479,744 112,408 337,224 605,656 1,816,968
S 2l Al 2 & E (BELLOWS) D125 (10KG) EA 4 113,593 454,372 129,673 518,692 243,266 973,064
S 2l Al 2 & E (BELLOWS) D200 (10KG) EA 12 204,434 2,453,208 221,724 2,660,688 426,158 5,113,896
M| B D200 (10KG) EA 3 813,248 2,439,744 112,408 337,224 925,656 2,776,968
HEZ2H01 2 E(I10]) D125 (10KG) EA 4 427,053 1,708,212 67,654 270,616 494,707 1,978,828
HEZ2H01 2 E(I10]) D200 (10KG) EA 13 819,548 10,654,124 112,408 1,461,304 931,956 12,115,428
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al = H LY g:ll A ('5|'0|EE|E I|O=I_LH7I-X7|: .Q_E.IL: H|E° 100%)
o = H = H| 3 H g A
= g T 34 el =% H 3
7t E 7t E T 7t o4 T 7t = 94
AL (H2) 0-35KG/CM2 x 10 14,126 141,260 9.333 93,330 0 0 23,459 234,590
SEHER (Ha) LE x 10 37,116 371,160 9,333 93,330 0 0 46,449 464,490
UHEBINHEX(SE)H D15 h & 4 99,055 396,220 52,771 211,084 0 0 151,826 607,304
UEEE/HE HIZ®, D125 EA 4 1.076 4,304 0 0 0 1.076 4,304
UEEE/HE HIZ &, D200 EA 142 1.724 244808 0 0 0 1.724 244,808
22ARE(X=TH2, ) D200 D 8 163,773 1,310,184 32,525 260,200 0 0 196,298 1,570,384
22ARB(X=TH 2, b E) D200 M 44 163,675 7,201,700 22,735 1,000,340 0 0 186,410 8,202,040
22ARB(X T HA) D200 M 4 168,608 674,432 50,230 200,920 0 0 218,838 875,352
Wets® (22, =) D200 Rl 8 54,952 439,616 0 0 0 54,9852 439,616
WetS® T (22, 8t D200 P 44 37,083 1,631,652 0 0 0 37,083 1,631,652
=g 100 x50 x 5% 7.5mm KG 668 780 521,040 0 0 0 780 521,040
QIMESE0E 200x200x9T P 28 3.664 102,592 19,258 539,224 5 140 22,927 641,956
SEHAEE I AH23 uz2 185 1,202 222,370 8.596 1,590,260 0 0 9.798 1,812,630
=90 HAER 23] u2 45 904 40,680 6.447 290,115 0 0 7,351 330,795
HESMEALX 2HEt TON 1.581 292,992 463,220 5,835,906 9,226,567 1.645 2,600 6,130,543 9,692,387
[ & A 48,786,440 48,635,284 2.740 97,424,464
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2 = H L) A M (5l0]|EE|E I|O=I_LH7I-*7|: Q‘E'E H|E° 100%)
XM = H H] H] g A
E 9 T 34 el =% H o
7t E 7t o T 7t o4 T 7t = 94

010106 XtSHO &X

PANEL 2| & 800W*600D+2350H L 1 850,000 850,000 850,000 850,000
DDC CONTROLLER ASIC EA 1 1,997,500 1,997,500 1,997,500 1,997,500
PROGRAM NG FEE et L AIR™ ZE A 1 2,500,000 2,500,000 2,500,000 2,500,000
DISPLAY UNIT 7" EA 1 680.000 680,000 680,000 680.000
NFB ABS 32F EA 1 27,000 27,000 27,000 27,000
NFB BKM-32 EA 3 12,700 38,100 12,700 38,100
PUSH BUTTON 250 220V EA 3 6.500 19.500 6.500 19.500
PILOT LAMP 250 220V H 1 3.000 3.000 3.000 3.000
TRANS 220/24V(XHHl) EA 1 65,000 65,000 65.000 65,000
NOISE FILTER B6A EA 1 7.800 7.800 7.800 7.800
POWER SUPPLY 24VDC SET 1 185,000 185,000 185,000 185,000
FUSE & HOLDER 3A 1P EA 8 1,500 12,000 1,500 12,000
BUZZER 250 220V EA 1 4,500 4,500 4,500 4,500
BUZZER S/W 250 220V EA 1 3.500 3.500 3.500 3.500
AUX RELAY 220V EA 28 9.500 266,000 9.500 266,000
gas FL 11W EA 1 16,000 16,000 16,000 16,000
HH J1FAN EF 110%110 EA 1 16,000 16,000 16,000 16,000
THERMOSTAT TH 0~85C EA 1 36,000 36,000 36,000 36,000
LIMITS S/W LS 5A N 1 16,000 16,000 16,000 16,000
lal 4 1 150,000 150,000 150,000 150,000
HEGE Al 1 50,000 50,000 50,000 50,000
=pey 4 1 35,000 35,000 35,000 35,000
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2 = H L) A M (5l0]|EE|E I|O=I_LH7I-*7|: Q‘E'E H|E° 100%)
XM = H H] H] g A
= T 34 el =% H 1
7t E 7t o T 7t o4 T 7t = 94
COMPUTER INTELi5 2.8GHZ DUALCORE SET 1 1,555,000 1,555,000 1,555,000 1,555,000
MONI TOR 24" LED EA 1 297,500 297,500 297,500 297,500
PRINTER AN M HE EA 1 153,000 153,000 153,000 153,000
NS EXCEL MS EXCEL SET 1 425,000 425,000 425,000 425,000
INTERFACE CARD |-BUS7520 EA 1 212,500 212,500 212,500 212,500
INTOUCH 500TAG EA 1 1,500,000 1,500,000 1,500,000 1,500,000
a2 oxt Al 1 382,500 382,500 382,500 382,500
TEMP. SENSOR Pipe T EA 6 102,000 612,000 102,000 612,000
S82ZXDI HFS 25 EA 8 76,500 612,000 76,500 612,000
AR ANEHY EA 1 2,380,000 2,380,000 2,380,000 2,380,000
ey KWH (T.DE &) EA 1 467,500 467,500 467,500 467,500
Cable DUCT W/COVER D-ST 150 * 100 m 21 18.900 396,900 18.900 396.900
HOR| ZONTAL ELBOW D-H 150 * 100 EA 2 30,200 60,400 30,200 60,400
V/ELOW W/COVER D-E 150 * 100 EA 1 28,400 28,400 28,400 28,400
joint CONNECTOR 100H EA 13 1,200 15.600 1,200 15.600
SHANK BOLT& NUT 3/8 EA 52 750 39,000 750 39,000
G-JUMPER 224 EA 7 1,800 12,600 1,800 12,600
PIPE ST 54mm m 30 9.229 276,870 9.229 276,870
PIPE ST 28mm m 20 4,472 89,440 4,472 89,440
PIPE ST 22mm m 10 3.436 34,360 3.436 34,360
PIPE ST 16mm m 50 2.655 132,750 2.655 132,750
Cable F-CW 1.5sq/12C m 50 4,062 203,100 4,062 203,100
Cable F-CW 1.5sq/25C m 40 7.465 298.600 7.465 298,600
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2 = H L) A M (5l0]|EE|E I|O=I_LH7I-*7|: Q‘E'E H|E° 100%)
XM = H L 2 H| H] g A
E 9 T 34 el =% H o
7t E 7t E T 7t o4 T 7t = 94
Cable F-CW 1.5s0/3C m 60 1.528 91,680 1.528 91.680
Cable F-CWS 1.5sq/4C m 20 2,078 41,560 2,078 41,560
Cable AWG #20/3 M 50 950 47,500 950 47,500
Cable AWG #20/2 M 40 700 28,000 700 28,000
FLEXIBLE TUBE FLX 54C M 10 7.380 73,800 7.380 73.800
FLEXIBLE TUBE FLX 28C M 20 2,690 53,800 2,690 53,800
FLEXIBLE TUBE FLX 22C M 5 2,300 11.500 2.300 11.500
FLEXIBLE TUBE FLX 16C M 40 1.770 70.800 1.770 70.800
S22 FH| S22 15% & 1 111,498 111,498 111,498 111,498
EHEH H2HHH &2 2% A 1 27,565 27,565 27,565 27,565
FLEXIBLE CONNECTOR FLXC 36C EA 4 3.600 14,400 3.600 14,400
FLEXIBLE CONNECTOR FLXC 28C EA 20 2,640 52,800 2.640 52,800
FLEXIBLE CONNECTOR FLXC 22C EA 5 2,250 11.250 2,250 11.250
FLEXIBLE CONNECTOR FLXC 16C EA 40 1,800 72,000 1.800 72,000
C CHANNEL 36%36+3M EA 6 18.000 108,000 18.000 108.000
e 2E 2M EA 48 2,000 96.000 2.000 96.000
2808 LPETA S ol 3 125,427 376,281 125,427 376,281
b 2 = LEETA S ol 3 176,011 528,033 176,011 528,033
W3 LPITA S ol 28 225,408 6.311,424 225,408 6.311,424
HHosdB LEITA S ol 8 235,560 1,884,480 235,560 1,884,480
HES LPITA S ol 15 210,643 3,159,645 210,643 3,159,645
2FEE QIAHEZS 3% A 1 367.795 367.795 367.795 367.795
[ & Al 18,442,868 12,259,863 30,702,731
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