Life Cycle Cost Comparative Evaluation of Rain-water Collecting System
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Abstract

As natural disaster like desertification and flood by climate change happen, water
management has been interesting more increasingly than before. Especially, South Korea, one
of countries of water shortage, makes effort LID using rain—-water with the center of
government. At the houshold area like apartment, the main sSystem using rain-water is
collecting system. Rain—-water collecting system is side gutter collecting system and round
collecting system. This study aims at evaluating the life cycle cost comparing presently
applied collecting systems with drain collecting system which was developed. As a result, life
cycle cost of drain collecting system was effected 53% reduction besides of round collecting
system.
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4, A=A ¥ & H7t
4.1 GAE H & &4
411 A GA
Zy HlE FgA]ade ] AR FAE R Z]Ey =5 8], FEgrE A s 4k
Agk 2 w3 G7FE o] £3lo] H| LS AFA AU
2,5 4 2 A4AsRe g9 NEE AR AdE JET K 2004 e 27 7
GA2E O WA AHBA A 38314190 w, Wl R A FA Ale= 4090562900tk & 39
DY Al 2ge J5EA AXFAF Al 328550, vl R AR A Al 387450490 A~28FHE A
o ek E 4904 el S2d gEASRe 950 A4 A 852208, 4An 4
TAE Al 1,977,809 0] 2R ", & ST HEA|AHoY A8 FHAgAado H|F] F2E A
s@e A5Aol O @ol £RHEZ U5 A AdE vge] ol £FE wH, v
fovmzg AAT FAA A E AA L2Q¥ 1 U}
Table 2 57 HAAIAH HM 4|2
(@ &+ Mx|SA
T CeuE | MeeE | 4 6@ | # Al
T e S T o T 3w | wor | 29 | wof | 2o | e | 29
B T}7| m? 1.78 2,633 4,687 422 751 420 748 3,475 6,186
AERYHEA}D m3 0.14 4,010 561 5,658 792 2,667 373 12,335 1,727
L= =t FN m 1.64 3,271 5,364 531 871 359 589 4,161 6,824
S AH &AM R 74 1 56,913 56,913 7,808 7,808 23,187 23,187 87,908 87,908
stEtAHEZ m? 040 12,551 5,020 6,813 2,725 — 19,364 7,748
232|E EtAM m?® 0.14 27,650 3,871 = - = - 27,650 3,871
AEl g0l = 1 2,295 2,295 - = - 2,295 2,295
FOEAPS] 74 1 — - 90,000 90,000 — - 90,000 90,000
XA A€ e o] El m? 1 — - 45900 45,900 — - 45900 45,900
glol2 m?3 2.53 — 53,550 135,685 — 53,550 135,685
SHA| 78,712 284,532 24,897 388,141
(b) Hi==2 M X|Z2A}
- T ceu@ | MeeE | A wE | # Al
T = S T o T 3w | wor | =29 | wof [ 2 | e | 29
B T}7| m?3 51.68 - - - - - - - -
ALEX 2] m?3 418 - - - - - - - -
N e e m° 47.50 - B
e E35=2 0 m 29 4,488 130,152 488 14,152 1,467 42,543 6,443 186,847
stEtAHEZ m? 11.60  12,551] 145,592 6,813 79,031 — — 19,364 224,622
232|E ERY m? 418 27,650 115,577 - - - 27,650 115,577
AEITR0|E = 29 3,750 108,750 - - - 3,750 108,750
Xt E4 2 = 15 - - 76,000 1,140,000 - - 76,000 1,140,000
A8 zolE 74 29 - - 75,0002,175,000 - - 75,0002,175,000
gol2 m?® 2.61 - 53,550 139,766 - 53,550 139,766
SHA 500,071 3,547,948 42 543 4,090,562

- 67 -



Table 3 & & FFA|AH ZH4M H 2
(@ ™ MAXSA
[T RERTIE Z o= 3 A
T SR lg.uﬂ) ErHﬂ lg.uﬂ) 5T é.uﬂ) =5 ﬂ(g.ui
B }7| m? 3.21 2,633 8,452 422 1,355 420 1,348 3,475 11,155
INFAA S m? 0.12 4,785 574 981 118 876 105 6,642 797
AtE2d m? 0.92 4,010 3,689 5,658 5,205 2,667 2,454 12,3359 11,348
2 A} =) =1l FN) m® 2.29 3,271 7,491 531 1,216 359 822 4,161 9,529
< ez AeH L 1 56,913 56,913 7,808 7,808 23,187 23,187 87,908 87,908
gtk F2! m? 0.70 12,551 8,786 6,813 4,769 B - 19,364 13,555
Z232|E EiM m? 0.24f 27,650 6,636 B - B - 27,650 6,636
AElTgolg MX| W 1 2,295 2,295 B B B B 2,295 2,295
sz rleH L 1 — - 170,000 170,000 — - 170,000 170,000
PN IIE== N m? 0.15 = - 16,500 2,475 = - 16,500 2,475
2ol 2 m?® 0.24 — - 53550 12,852 — - 53550 12,852
A 94,834 205,798 27,916 328,550
(b) =2 A x| ZAt
[T RERTIE Z o= 3 A
= @98 | v o [ 2d o [ s [ aor ] o9
E{ 1}7| m? 28.37) 2,633 74,698 422 11,972 420 11,915 3,479 98,586
INEA S m? 2.49 4,785 11,914 981 2,444 876 2,182 6,642 16,539
AtE2H m?® 12.71 4010 50,967 5,658 71,913 2,667 33,898 12,335 156,778
L= =l FN m 15.66) 3,271 51,224 531 8,315 359 5,622 4,161 65,161
= AH sz A m 29.00 4483 130,152 488 14,152 1,467 42,543 6,443 186,847
< oA F 7 m? 17.40 12,551 218,387 6,813 118,546 B - 19,364 336,934
Z232|E EiM m?® 3.07 27650 84,386 B - B - 27,650 84,385
=EH m? 0.06 55,550 3,333 = - = - 55,550 3,333
=EH m? 0.27] 55,550 14,999 = - = - 55,550 14,999
28Tz olg MX| m 29 1,879 54,375 — - — - 1,879 54,375
s ==z o = 15 — - 175,000 2,625,000 — - 175,000 2,625,000
=5 m® 3.12 — -4 16,500 51,480 — - 16,500 51,480
KHAH| 2fjo] 2 m? 3.14 = 53,550 168,147 = - 53550 168,147
AlHE ol 2.00 B B 4,400 8,800 B - 4,400 8,800
ey m?® 0.12 B - 22,000 2,640 B - 22,000 2,640
sHA 694,934 3,083,410 96,160 3,874,504
Table 4 =28 T FAlAdH AM HE
@ &Y YxIBA
T ©9 | * ¥ |oET T Sel e s e T oae e o
E{ 1} 7| m° 6.66 2633 17,534 422 2,811 420 2,797 3475 23,144
7| kA m° 0.81 3,271 2,650 531 430 359 291 4161 3,370
ALEX 2] m° 3.11 4010 12,471 5658 17,596 2,667 8,294 12,335 38,362
TR FTH MR m® 355 56,913 202,041 7808 27,719 23,187 82,314 87,908 312,073
SAH Blo|2 EfA 0 A 2 27,650 55,300 - = - - 27,650 55,300
232 E EfA m® 0.030 27,650 830 - — - - 27,650 830
e FR MX| m? 0.370 15,688 5,805 7,853 2,906 - - 23,541 8,710
Coo =2 A x x| m? 2.52 126.0 318 1,477.0 3,722 B B 1,603 4,040
AE Tz olE MX| = 2 900 1,800 B B B B 900 1,800
tetd =28 eH 74 A 2.00 — - 190,000 380,000 B - 190,000 380,000
2 (A&7 =2) e 0.51 - - 16,500 8,382 - - 16,500 8,382
xR glo|2 m® 0.013 - - 53,550 710 - - 53,550 710
EeelEE m? 2.52 = — 4,000 10,080 = — 4,000 10,080
2R m? 2.52 - — 960 2,419 - — 960 2,419
A& TzolE = 2 — - 18,000 36,000 B - 18,000 36,000
SHA 298,749 492,774 93,696 885,220
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. a1 = 2 = 2 < 2 O A 2
T e R o o e S i
Skl m? 16.64 2,633 43,813 422, 7,022 420 6,989 3,475 57,824

27| = m? 208 3748 7,799 648 1,348 625 1,300 5,021 10,444
SAH AFEXZ|(EA} m? 289 4010 11589 5658 16353 2667 7,708 12335 35645
FERYEFTELR m? 13.79 56913 782554 7,808 107,360 23,187 318,821 87,908 1,208,735

Ol ZH HPEX et &4 m 26 4,963 129,038 T , T -4 4963 129,038

i) PEO| &t 2 m 26 b - 18,640 484,640 T -4 18,640 484,640
2y m? 2.34 b -4 22,000 51,480 b -4 22,000 51,480
974,79Q 668,202 334,818 1,977,809

AA Aoz Eﬂﬂ 2% 20 YERA wpel o] == FHFA A 4478703, 9F HEA|nES
42030539, 23 HFEA 2 2863028¢U0tt = 2y JFEA 2o Hl%O] A7t E Ao
2 UrEkaE}.

212

HI [=) (ﬂ)
5,000,000
4 000, 000
3,000,000
2,000, 000
1,000, 000
]
=3 EHe HE Ee= 2" Ea-
mHd
Figure 2 244 H| & H|
412 & 9 fAAHGA
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F ¥8S AESEY. a2ga, vt E dAVMA R Faket
A A

WA, AAAE Bl 96 Bad BU8s HASAL E sl Az Bads] 9
162 =l A Tk 20144

ou}e GERRST. BAES AR A DA PR
o] AFH FAFUA 26%S ol g or, BALEEL EAGNA BHESE 20144 42 9]
iﬂlx} 258 15%S 483k 4 19 o8] AT B 108%S Hg3kel, 4 20

o)A HAAIR = FHaksl ).
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Table 5 M I7tx 2 st&bstr| 9| g eIk}

T = MNEd sUFE(%) | 28A STHLEE(%) 2ol 2(%)
20144 44 26 1.5 1.08

Sz fAaeAagdol dia] Agg 2= 3% 6, 79 44 detdilv. S5 fAsAl2dE, 948 f5
Alzga gy SR JeEAage fHeAdwt 2dagelds AR webd, 30d ¢ &
daeeld e 1094, 2004 28o 2 wAsh= Ao= shelvh

¥ 6ol= U= FHaalagel s A =] B A4l A adeld e 13 f8vEs
e & 72 74749 dle fAeAaEe] vdriA s AT R St AaE el Ao
o AR E 10 Fo] @AV = & 7ol e 18] wA Al FREE Eled 24713 10
dE Agation, 20d o dAVAE 13 wA A FHES FAEI} BV 20dS A&
stk 10d F-oF 20d F-o FAAZEAE tste] &8 B fFAwH g dATA R AT
AESE A3E B, S FHAFAI A9 32621329, 9% HFAIA®S 16665229, FRE JF
Aladle 52878902 uEist dF HeAladS S fAeAladed vls) 2d ol | wol
=R =A vEwen, A ew a7 3o ekl wpep o] =2 JgA 2do] B
A2l Blal] Hgo]l A ¥

Table 6 8l& &TAIAEHS 13 wHA 28 ¥ FX[&2 HE
(@) SAL =y
27 gaA2d 29 A5~ 529 57AAY
g arol[ w2 e | == ouE | w2 (@)
TE e [aa | TF [eor [ aw | 7Y a2«
28T olE MX(HTH) 72 1 2,295 2,295 1 2,295 2,295 2 900 1,800
A2E s olE HR|(FZ) m 29 3,750 108,750 29 1,879 54,375 - . B
A 111,045 56,670 1,800
(b) Z4AXERY b
57 A5A~d PR 528 A5A~d
g erel[ R A el | A A el | & ol (2]
TE e [ea | ¥ et [aw | T° @ [ 29
28T o8 (X TH) oA 1| 45900 45,900 1 40,000 40,000 2 18,000 36,000
A2E ol E(F2) m 29 75,000 2,175,000 29 37,500 1,087,500 B 4 B
A 2,220,900 1,127,500 36,000
(© 18 WA A 28 ¥ FA&E & HE
e 57 g5A~d Hd gAY +28 ArA~d
Ll 111,045 56,67(Q 1,800
ApRY 2,220,900 1,127,500 36,000
g A 2,331,945 1,184,170 37,800
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Table 7 HIE RFTA|A”H SAfIIXZ2 &AtSH 22 2 RX| &2 H2

T B =7 R GA|AH U3 FA|AH 228 AFAAH

104 = 2,093,655 1,063,165 33,937

204 = 1,168,477 593,357 18,941

g A 3,262,132 1,656,522 52,878

H|2(H)
[=)

4,000,000

3,000,000

2,000,000

1,000,000

52,878
8]
=% T

4.1.3 A A
HE HFA s 83 olF iAst= HAQ sfAEAY vE2 AdFS Fofst & wF
v, A 8H], A8 @G7tE geotste] AbAsEIeh e, ZF HE HaealaEe] A Al dAE =
30 Fo vgS ¥ 8 9 100 vheERA upe}l o] ¥ 59 Wl &y e 309S &
A71toz Agsto] AAVNAR FESAT. S AFAI =S 14983819, 98 HAFA "L
167,857¢), +28 HFA 2" 49573902 eyt S HFA2dg 4 JAFAl2HL )
FEE A A& 283 v go] ~8HY, FEY JAFA2"2 J54E A A6 &
a9, 29 4o YERd vie} Zo] FRF HgAlsdoe] thE T 7HA BlE 5 AlZ~ge b3
3~4u) AA A28¥E Aoz Ve
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T CEu@ | MEs@ | 2 6@ | @ AE

T e S TR o [ a3 | e [ 39 | mor | 29 | oo | 2o
FZE23E2E WI|(HHF2) m® 7.87 8,491 66,824 6,095 47,964 6,982 54948 21568 169,740
HZ2232E W) m° 0.78 24279 18935 11,313 8,824 12,313 9,604 47,901 37,363
SHA 85,759 56,792 64,552 207,103
T 149,881

Table 9 &8 ZEFAlAEH G v

T ceu@ | Mes@ | Z @ | # A

T o= HH T o T aa | wof | 29 | wof | 29 | e | =29
FZE232E WI|HFR) m? 9.91 8,491 84,146 6,095 60,401 6,982 69,1920 21568 213,739
Hoz=gale WI(EAE)| 038 24275 9208 11313 4209 12313 4679 47901 18200
SHA 93,37( 64,700 73,871 231,941
SR JIx| EhitH| 2 167,857

Table 10 £28 Z4AIAH sfx v

- T ceu@ | MEs@ | Z 6@ | @ AE

o= S TR TG T a9 [ e | 39 | oo | 29 | oo | 29
HZE32E WI(E+H) m3 143 242759 34,713 11,313 16,178 12,313 17,608 47,901 68,498
SHA| 34,713 16,178 17,608 68,498
T 29573

H| &(H)
[ =]
200,000
150,000
100,000
50,000

o

=7 Fya SRR ~=d T4
m A S

Figure 4 M ctAel H| 2 H| W
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ME ARA2R g AAAES FRE AT Hgt AENBS Aes] A
Hgew FRAAT. AN AANEE AAANNEE AAes] AT AAGu e H ol
wi, AR 9bE AEsGor, A/ Aunge ANNNE AL} FFALAAD
oA AAE 20149 AR R WEAE FAAdEA] AEAE AR AdWE nels
of AZatgich, ela, & A7IHES E 5ol e Welgd uFU 304 BAoR
4gate] @AAAR HESFAT. T 11, 12, 136 Jehd ul 2ol | sl gL ST G5A 2w

ESE PN

Table 11 &7 H=AILAH H7| &

9y A cea@ [ Aea@ | 2 s@ [ 8 AR

T e SH O TE I [ e [ eoF [ =29 [ @t [ 29 | 2of [ 29
H 7|2 AAt m® 8.65 1,120 9,688 1,060 9,169 1,057 9,143 3,237 28,000
H7l2 X2 ton 19.90 B b B - 18,065 359,494 18,065 359,494
A 9,689 9,169 368,637 387,494
A 7hxl ghalul 2 280,430

Table 12 ¥& ZTAlAH HI| H S

9y < - ceu@ | Aeo@ | 4 6@ [ 8 AR

TE U TE¥I o [ aw | @t [ 3% [ eor [ 2o | @t [ a9
H 7|2 AXt m® 10.29 1,120 11,525 1,060 10,907 1,057 10,877 3,237 33,309
H7lZ X2 ton 23.67] . B . - 18,065 427,599 18,065 427,599
A 11,525 10,907 438,475 460,907
A 7hxl galul 2 333,560

Table 13 28 F5AIAH H7| 62

9y < - ceu@ | Aeo@ | 4 s@ [ 8 AR

TE S| TE IR ae [ e [ 29 [ oo [ 2% | @ [ =
H 7|2 AXt m® 1.43 1,120 1,602 1,060 1,516 1,057 1,512 3,237 4,629
H7| 2 Xz/y| ton 3.35 . B . - 18,065 60,518 18,065 60,518
Al 1,602 1,516 62,029 65,147
A bR Ealul 2 47,147
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Figure 5 H 7| =tA 2| H| & H|

42 AR W§ 24

2 s AeAsge v A4, £ 2 AR, A, Aol gl va) du mﬁr, 8 e
o LFERA uhsh ol 7 AAlsde] 81711465, 9% AAswol 63609929, =W WS
Azwol 3012625400] £aAAL. %, 429 4AL00] A GFALYA Mo aﬂwoﬂ
A Wlgol 53%% FT WAzwel Hs 6397 AurEE Ao vheby

=212
HI =) (ﬂ)
10,000,000
8,171,146
8,000,000
5,000,000
4,000,000 3,012,626
2,000,000
(v}
=3 T e Eee =3 T
nHE 28 U FFTE wsHTH = H7 T

Figure 6 ™1t d| & H| W
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o)} o] B AN NE Pzl va Ammgon, Aa FAAGNN F2 A §
H3 gt B ALY 27 A5AsEn 48 AR 290 ATE F2E AR AU
o w4 mm BASYT. v 2AARE e 2o ok & gtk

(1) AMnge 27 F5Azele] 44787039, 438 A5A 26lo] 4203053902 528 FA5A
S10] 2863028800 WSl A ek ol 57 QAU 98 A Ade] Wt e

AA T FAIA Bol ~aH 7] wielt

T HEAado] 32621329, 98 HEAaEHoo] 165652290 =
o =4 YEET ol Mg R dX sl dtadel’oe] =
o

() AN &2 ST FHFAade] 1498819, I HFAado] 1678574, 2% HAFA2dol
4957390 0.2 AtE s, Y ferado] A ~8HE Aow yEyt
4) A7 &2 S5 FHFAlawe] 280,430, %?fé Al zglo] 3335609, T2 JgA2Fel

185 WaA SR ASAsHe] A4 LRt Aew ek

2
o

471479 0.2 AE5 o], o)
=3
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e
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