nx
°
0
1
fon
N
o
(@]
\I
X
I
p
s
i
&
fo

| =2 pp. 334 ~ 339 07-W-052

Economic Analysis and Comparison between Hybrid and Central Air
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ABSTRACT: This paper is concerned with economic analysis and comparison between
hybrid and central air conditioning system by TRNSYS simulation and Life Cycle Cost(LCC)
analysis. Hybrid air conditioning system that is using VAV for interior zone and system
air-conditioner for perimeter zone is installed in building A. Central air conditioning system
i1s composed of VAV and convector. The simulation was carried out in mode temperature
level control using TRNSYS 16. From the result of simulation and LCC analysis, hybrid air
conditioning system was better than central air conditioning system in initial cost and energy

consumption.

Key words: Hybrid air conditioning system(& %3 2A]2~®l) Central air conditioning system
(Fd5 =z 2H"), System air-conditioner(A] =8lHE]oo]7), Life-cycle cost
analysis(A ol 7= 7] 8] 8- 4]), TRNSYS
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Fig. 1 View of building A and B
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(c) Ceiling and floor
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Table 1 Combination of air conditioning system 678)= ol &t A= Fd=H= W/2719 &
Interior Perimeter & =248 FE VAVAEHE TYPER-12 © 8
Jone Jone st AUk wmep 72t FoRe FU|HE X
Hybrid A FEZ ¥tk TYPE42-1EE5L 12 BIE
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i E=7F 245C ol3ld = F71HEHS 022 265TCo
Central VAV+conv. | VAV VAV(Coollpg) t i ]O}#] ] =7 _]
system Conv.(heating) e HY Zgozr F7|7 HEE z2A3)
t}. Wztege TYPESIb cooling tower® S o]
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oA AleaEel 29 Table 19 2o = Table 29| ZulA o] 2o} male)a}sict
7|7kl = BdodA Fr|E wE 37
221 EgtE = A|AH(VAV+System A/C) z38l7)e] Z7]3AS o] &3] £7]7F wrEo]xt}.
EdFFA2Ee AEA HEH AlHS Uurvle] madel %71 %8 7]= TRNSYSS]
ZlEem BdFsit WErel g2 91 &9 S RE(TYPES6)S AHgatdn. 49 3
AHUZ °]83 VAV el F54 A=ds 4 HRES 271299 &3 o T4 59 4
SolH L oFH ] FRAI=EE ol A9 A o] 753 nAdEe TUNEINZ o REZ W
25 el mddS o] &5kl AdH] e @k 2 o) wa W 77 Foln g En
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HE sAstel f=etalt 3718 AN =48 97188l JhsaA sk
VAVA zgle] melge Wzzist gz oo o7yl E W BEw Ardn
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Table 2 Technical data of cooling tower, absorption chiller, air handling unit

CS;E}Z? Type Q'ty capacity (kcal/h) alr( éll(ijlvl\/[rf te fan power(kW)
open circuit type 2 8,424,000 9,432 30 * 6
CT-1 fluid (116110(;:) rate Inlet fluid temp. |outlet fluid temp. Ambient DB/WB
18,980 39.4C 32T 30.3DB 25.9WB
absorption Type 'ty capacity Chilled water Chilled water
chiller inlet temp. outlet temp.
Horizontal 2 1500 15 7
DACH-1 Chilled water Cgoling water | Cooling water | Cooling water |steam flow rate
flow rate(Ilpm) inlet temp. outlet temp. flow rate(Ilpm) (kg/h)
9,450 12C 32T 18,593 3,750
AHU Q'ty Supply air Supply fan Return air Return fan
flow rate(CMH)| power(kW) |flow rate(CMH)| power(kW)
3 261,300 75%2 249,200 55%2
cooling coil Cooling water | Cooling water | Cooling water Inlet air temp
(kcal/h) flow rate(Ipm) inlet temp. outlet temp. '
AH-41 1,268,274 2,643 7C 15C 26.4C
Outlet air temp. H?izzlg/}f)01l Inlet air temp. | Outlet air temp. Hléglgl;l}llf)ler
13.8C 339,248 15C 21.2C 168

336 -



222 BAZEAAH(VAV+cony.)

=T xuAlogzE= VAVY convector® o] &
st Alz=dls A Yl FF
o} 9JFH BT VAVS o83 yws sty
W7ol = YFEE VAVE, 9 F5 = convector
g ol &3 s st

7124 Q1 VAVAI2~"lo] 442 FFFx El
o] mdlge A Faatdd VAV 9 & Al
"3 FAsieh ohgk W rlol = VAV A o]
ALY A d9& Gt wiel 55 3
WRe 7 AAREse 30%E A ks 7FAE
et Auje] &8-S 159 S7HAA FRen ¢
FHAE VAVRY S w2 g,

9 FH-2] convector= 7)o RE o]go] I
convector2 Eo17te S5 RYHAA o
2tk TYPE6649] ZF7]1ZdS o] &3] RddS

a3l

3. AlE8olH

)
>
e
=
o
r
fto
als
Ol
[0}
ol
407
T
>
e
&
o
r>~
NN
e
fo rl r2

=]

n
59~10Y, WE717HE 119~44dolt.
ZPdelH s Far gl #E 2k
=, A FECIEHE o gatd

23 FrEo Af 1A AR AT gl
o, ARl 9 1AIRE Eeke] Aakgholth
P2 TRNSYSelA W23l Ak e (H g

N ooy

>

>~
oo
i
k)

bob Ab@alabel o)) F oafAld o
EH WHAALEE 25:1To) T ALH i
AR eEE 24x1Colth ABH o] A
< 0.01117H(36%) o] T

3.2 AlEdo[Md Azt

Table 3, Table 4, Fig. 5,

ezt TG 4 JquA avEs
3.1 Al23o|M 7|ztal =A s R Fea Yer] Ase] At d¥ &
H g TSz eg3xryg o 20 a4 4
A B oS TRNSYSE Alg&sle] =3} %lu). Eldch o531 A%E A¥EW Pz F
TRNSYSE ASHRAE®S] Aggsy®Pe] szep  GE2RT 50% 7hd Ak oz vFwet 9
1 gon AAE AB A EFH 4o FhHo] WHREEzE 7 0 3elEtE MR 22
Table 3 Energy consumption rate
(total consumption of hybrid system’s system A/C and LNG : 100)
Hybrid system Central system
(VAVfSVstem A/C) (YAV+ConV.)
Ao | Al T s ac | N | achie Toam T Conw LNG
8 6 29 14 18 10 37 0 26
9 4 21 8 7 6 28 0 11
10 2 14 6 3 4 18 0 5
11 0 16 6 0 17 0 14
12 0 16 10 10 1 19 0 22
1 0 16 11 10 1 19 0 23
2 0 14 7 8 0 18 0 16
3 0 15 7 7 0 17 0 13
4 0 20 6 1 0 20 0
5 3 19 7 5 7 25 0
6 5 23 9 10 10 30 0 14
7 5 24 10 12 10 31 0 17
Total 25 226 100 100 50 280 0 172
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Table 4 Anual energy consumption cost rate
(hybrid system’s bgse cost : 100)
[items of hybrid system : 100]

Hybrid system | Central system
Base cost 100[1001] S1[81]
Power 1530100] 183[120]
demand cost
Total cost 253[100] 267[106]
*VAV_electricity VAV_LNG “System A/C
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© 140 - 0 87
£ 120
& 100 a8
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Fig. 5 Anual energy consumption cost
except base cost rate
(hybrid system’s base cost : 100)
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Fig. 6 Anual energy consumption cost rate
(hybrid system’s base cost : 100)
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Table 5 Total LCC rate
(initial cost of hybrid system : 100)
[items of hybrid system : 100]

Hybrid system | Central system

Initial cost 100[100] 120[120]

Energy cost 125[100] 131[105]

Repair cost 105[100] 127[121]

Maintenance| = jor 41 ~15[120]
cost

Residual 23[100] 28[121]
cost

Total LCC 341[100] 392[115]
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