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Maintenance of HVAC Systems
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ABSTRACT: The building HVAC systems generally have very different qualities of performance
and durability with the superintendent’s interest in or capability of management and maintenance
of them. The poor management of these systems finally lead to the shortening of the life expectancy
and result in the increase of operating cost and energy consumption due to their low efficiencies.
So it is necessary to develop tools to maintain adequately and to operate efficiently various building
service equipments in order to cope with actively the global environment problems and energy
crises. In this study the LCC based calculation program and package were developed, which could
be used for analyses of the economic performance and determination of the reasonable maintenance

time and methods of building HVAC systems.

Key words: HVAC system(& 7] %344]), LCC analysis(ol5=7] W]-&84]), Life expectancy
(5 47), Optimal economic life(H & AA44)

.M B

F7 AR AUA AL e F 5% ool A
FEAA AujEa gla, gkl AAFA A
9] AR AvFE AHrE AUrUE LF
2N} 7% AEE X}Xléh A
FAe HAAGE FHAIHEA 7 Mxl ENEes
£ FHazker] Y3 % %7]15}“‘31 7} # A9l
£5 g4 4§ /\)\
A& tEe] A
PA HFE FAH x‘ﬂ 1
a8y dA e t AE 2 Add #E st

N

* Corresponding author
Tel.: +82-31-910-0587; fax: +82-31-910-0491
E-mail address: twlee@kict.rekr

HE
AN zde] ggo] A oj A5 2dv Y T

ez ool AgUN £nFAAI s
sit. a3 Avlel gATeY % nPAG 5o g
2h au BEa Ade)s) Felsa B 5
9} wdojale] weh Aule AEw Yol 2

Aol 7t 1 gt

ARk #A Fopo] g W dredE ET
i e d9H H]J HA 2A B BFEANE
Aoe ool WS vE Aoy, g2
Hloll o g LCC(L1fe Cycle Cost) ¥4 gk

Aol govt hFEe] AT
A ARl &?ﬂ% JUA AR FS A7) sl F



514

A Z2 33 HASP, DOE 5< A1&3te
Aol A BN E =3 AXulo) hste]
UAE HER hgsta, Alzke] Aue we 7
719) Az o]z Qg LAHlY Frhe A
3 zeskA Esha gl

olel B AT NE TN A8
g8 AU 4 Y= LCC A =Zmo
g 9 #Ast HA AES %l?ﬂ
HE A AE AEstux o F
fg‘gh MH]/} 4‘, ul H]gﬂy_
SHE & EA3ste w9 1LCCE A
AE HzEME T3 due 3 TrXI%E]
WE EEY 4 Qe e ATEaA S

>

2
n e
R

s
%)‘{
fo N ™

Hoaowor o o

Z
A=
T

oi:‘g‘
o
}{g e

2

5’_— l

rL
ol
oL

2

1=}
K

FaJ

i

F28E, v 4, TE} 2 H* 59 % 1%31‘1]
$ 07 % AEAANG 5oR FRE 4 3
WA 271 FA84S adsbaE, BAHA AFH

S FRE kd Fo| gastE 2 viv)d W%
Z7VFAA], IC(R)E B7MESE, e o)X, |
2 Hasel AW Gl LAAH AR B}
2 A" it

IC = IC, - (IT:—E)‘H} 1)

IG=c +ey Q

AN IGE 71718 AT 59 27)%A0),
Qv HAAE 7719 Sl o D @E 7z 77
o &% ute} AdA e Agoluh,

CAANAL A2 RE kd Fo BAEE )
718] 74, RO/ )E BA4MA ANHe &
7hE BAbEtE &(2)9 2.

1+e o
RC. = RG, ), - (m)(k v (2)
AN RCie AN NHowvRE ki)

of EA% EAN(Y/d)EA,
71714 e Ast 9 oo g
eyl s 2 s)zlel Azl mE A%
#HAE FAdn ol WY g st WA ng

°]
KaRe] $RuEE AT F Qx4

Azt A el o
A]_,/'\E =

AN A5E F

RS

EE

ol

@3k 2ol Uehd & k.

Pk
RCbJﬁ = ECBpr + ECUpT X EAp'r X ( P ) (3)

pr

AN ECr &8 Al U RALE 7B QF,
ECvme MUz @7}, EApe oA Algsg
Ve Pordt Pes @4 AR kdare] 717
AES 247 Yehdd. 7719 Agdsd w2
Hsds EXo w2 Y5d3e Kim 579 =
Boll A Alcte Adwg o3 WWe olLald
Aabst A,

RANAN AHomRe kd Fol #AsE 7]

H1 7]

719 FrABEu gl A7 A g3

2488 2 S fe] XEgHT A9 Zof
AL & o
MC, = MG, , - (»11{_2?—)”““” 4)
MG, = MCL ; + MCIL, ,
+ (dy, + dy- MCR, )
Zof A= FX |

A7 MOy kA
o)L, MClrsk, MClinox 2 MCRw= 747} kod
of wrAsE AFAu &) A7 HA
B8 () 2 Fun e/ e ey, d %
& A7F Ao & )79 FEu)g
wE} A HE Yool

4712 Bt 71719 Wyl A g sE H
2 REZLAE] EOCE EA4IMA A9 8ot
2 33t AGe 23 EGe 771 W7g
A9 H7ie e FEAN ST HFFHo
2} ‘ﬂ\%ﬁ‘ B2y vire AelFvialg,
LCC(R)E A6)# o] 78 4 U}?

I
N

ruQL‘

EC= EC, - (—1{%)& v (®)

LOC= IC+ Y, {RC,+ MC}+ EC 6)
k=1

3. LCC &4 m{7[x] 70t
31 24 #HIX AL 2 F4

LCC A4t Z2a9s #Asty] 93 dojze



Visual Fortran 6.0& A}

2
A
2]

A=

ol

o
=
A
K

B [y b0 W

o}
=
A
8

o} o] 718 AR S

o]

A& LCC 4 #9717

2 A W

o
&)
il
o)
Jo
Y
)
o
ofo
=
@)
O
A

>
H
N
X
=
2

oo
oft

]_

o

re

off 2@

2o
)
[
il
]

s LCC #4
U AR FE 2

5,
=3
N

tlo
&l
xS
I ek )
4y oo

=
HE&atga d4e
Hlo] A7 LCC, #A#E &3 2 HF AAS5
, A dide] A4 58 BAHE £ 9l
o, LCC £4 374 9

PHARE ofglet o} (1), A &
H 75 ddEdE Ang A
ZVFEAA A g WeoR AgAIE Y
St FF Z7ME Ade 54 BRAdn &
T At ), WH FEL JAgYH Au ZAF
ANz AEHE FEOE LCC A I
T F8 9 AR AFos gETA

2,
o

o
il
o
ofo
S
>

jinc
)
o
f
st
=
oft
lo
il
oy
O
@]
B
2

o
&
Og(:‘r‘
_(.;iv‘
i)

o 7| E AH : mdn AzAl &% AzxddEd
ALE U x Y E
e MXA7] 2 93

(2) & Ax
o x7] T2
o AWl Tdu], A 9 J)E WG

3 =8 AR
e o|A&, BV SE
o Z}E oA aF

4) &4 AR
o 7171 A X2
e YA Ahgk
g AN 2 FFH
LCC A #H7]x 2] &9& Fig. 19 Hol&= u}t
g, Aol 2a3 A AR
o9 x2ad9 A3 9 B4 3uAE FAE
th 1A 7R AR dEGANME e na
DAL YR] FF 59 A

2 YT 9 Pge 48 QL vl

Basic Information Input

&“’—‘—+

Facility information

Cost information

Model, Maker,
Energy usage, etc.

Initial cost;
Establishment cost, etc.

Real Information Input

¥

515

¥ ¥
Operating infor. Financial infor. | | Maintenance Infor.
Initial performance, Price increase rate, Maintejnance'level,
Fuel ption, etc. rate, etc. Repair time, etc.

T

T
Data save and
Program running
1]

¥

LCC calculation

Alternatives.comp.

Operating cost,
Annual LCC, Total LCC

Alternatives analysis &
Compare, etc.
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; Calculation sheet and Graphs OUtput7l

Fig. 1 Flow chart of LCC analysis package.
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Fig. 2 Facilities’ basic mfonnatlon output window
of LCC package.
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of LCC package.
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Fig. 6 Calculation results output window of LCC

package.
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Table 1 Specification of HVAC equipment and
maintenance method

Specifications
Building | 20,000 m’, Business building
Chiller 300 RT turbo chiller x 2 set
Boiler 4ton, 3ton steam boiler
Maintenance | Repair every year
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Fig. 7 Comparison of cost indices from LCC
package and BLCC calculations.
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