EEo[A=ts] 20014 EAHs=UHE=2% D pp. 732~737

KSME 015665

Rajo] upe =A7E TR A2 JFHAA B AT

of B & -

280

A Study on the Optimal Design of Urban Utility Systems
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Abstract

The mathematical method was developed and numerical analyses were carried out with various
parameters to provide substantial data for optimal design and operation of urban utility systems. The
composition of systems and their specifications, such as co-generation system, heat pump system,
incineration system and other heating and cooling system could be obtained through these analyses for
various resource and energy requirements in urban area.

As results the system constituents and operating characteristics, and their economic performances
such as the value of objective function, initial and an operating costs were discussed for various load
patterns. The effective system design method and the excepted effects of the several unused energy
recovery systems were also briefly discussed with the variation of the buildings and facilities species

and their capacities.

7|eAd
x : 2k 717]19] A 2uF, m’h or kW)
y 2 2+ 71719 &%, (kW)
z . 2712wy, (29
a b 7 71719 ASEALGAA s
c ;A8 a7t (2/m’ or Y/kWh)
St At
m : 9 (month)
h A EE B
i c Al2"e] TP A 7]7)

‘RoY, $TAMNEDTY
E-mail : twlee@kict.rekr, ykkim@Kict.re kr
Tel : +82-344-910-0384; Fax : +82-344-910-0381

.M E

ey

HAZ =AY 2 XA FPA| FOHAZE
o da "ol dZAA Y iR Fa 2 A
ZRES AAstE Aol Fdol Hol gt o
g} o|2 Zulgtol Ao}t HIE D oA
9o FAE FLo wE ztE &Ho] FAEE B
2, A93d, AR, NEd 74F 2o ¥E
of WE Az"o] FEHoli B L8]
Brtsstn, A9 uiEste wet A7t
A 2D A ojdo] A Brledted A
Aoz N2® &9 AHsle) obgd AU H
yzle vlagd ol&s xH9A HAd.  Ed
=z Jjd A2Hog FTAHE A AMbEZE
agdoln BANHNAA £AL Jds) o
I AAEY SHME wie Eslnz, AX

2 EARES ddsr] Y8 A-ES &
Ao RAF 2H 2 &F9 FXIL AAHolok



sty 53] A A FEAE = A
Mol 33 AAEE BEEAEY FHo] A9
L751 gioh

2 adrodMe EAAGNMN Y A R oA
TH-AYANEY AHAA 4 F 28 A
28 AFstr]) ds F4F 2Ad-odA Rt
ot #Ho Ax=ge 74 F 7Y FF, &
F R eAddd S 2T F A dFe A
28 A3 We At 24F wge W
sho] we AlEdolde s
2ZA FatF 9 Fatdee ds we zvF
Al g gAn F AALR 717 Y R
LdFHE A, vEEAYAY =Y
b g FF disiME B4t =
Y A e AT o] st EAA
Aol nEa Ade &5 WA e A4
of Wzte] w& aFAA Az=" FAY
A= D3] =53

O

N
£ ool 2 ofy

2 MDY o
2.1 MY

ARG Aoz MAHE 7MAA
F WA AQ9 A 05 ol §AZA =A A4
gotre Aests s FEAGAL, AN =
A2 E 22 Aelets 2d7) 22420
9 4 gtk olm & FHAYAMAAE
9FA wet 23bsts L A0} EsE
% AR Fo2 ARASSE Yotol BT @
S, & s5o] FAHe Y FUE o §dtu
A ste AEE Fohstm gvh oe@ F7H4
Q AAe RS A1%A Funts F2 344
o SgoiRo] ok w=eol glo} grh EE 2
97) £ANAY BT 2

& olgate] ZlEwel og VAT DL
Q9o ol gat Wi w

83k 497h Aok

_).ILL

e nEstd ZAZAF AMEHI Tk ol¢
olgel Witg d9L Aaksly] ¥8 #rlTtE
Ysrleh wldr)A dEr] 5ol dasH, 2E

@ Ad BF L MPAY $8 s e
AAToRRE ANNUAT FFLLH FA)
eRAATozd AR sk o4
o ANed Azdel ARB ARl S8 4

Commercial
electric network

Treatmont
blant

to Electric foad

Sewage

Sludge

Incineration
—_—

Combustible | Plant
waste
Heal recover:
steam generatoer

Co-genoration
| plant
Tosel] fuel| Gas turbine,
(Natural gas)\Generator

____________________ SO 7
Ao Cooling load
Refrigerator ) _, €
{(Non-etetiric type)

A4
! Refrigerator | _p {7
{lectric type) .

0 Heating load
and hot water

Hot energy |
------- Cold energy |

Fossil fuel
(Natural gas)

Electricity |

Fig.1 Schematic diagram of mathematical model
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Table 1 Maximumn loads per unit time and

area of building by use
(Electricity: W/m®, Heat: kcal/m” - h)

Official | Commercial | Residential] Hotel jHospital
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L34 210 140 60 205 270
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Table 2 Area ratios by use of the several

complexes
Official|commercial] Residential | Hotel jHospital
CASE1(%)| 60 10 10 10 10
CASE2(%)| 10 60 10 10 10
CASE3(%)| 10 10 60 10 10

Table 3 Variations of the system configurations
with total area

Area (m%) [100,000(200,000{300,000 400,000
. 2.8MW 3 4 4 4
Gas turbine 6.EMW — 5 1 )
. 3t/h - - - -
Aux. boiler Tovh — ~ - 3
Refrigerator| 670USRT 1 4 4 4
(Electric) | 101QUSRT 3 4 4 4
Refrigerator| T700USRT - 1 4 4
(Non-elec.)| 1,000USRT - - 2 4
Heat pump AMW
Waste heat 2.TMW
Electricity from grid (kW)| 4,127 | 4414 | 1.922 | 6971
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