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1. Subject

Development of the Performance Diagnosis & Maintenance System for the

Building Service Equipments

II. Necessities and Objectives

Performance, fault detection, deterioration diagnosis of the building service
equipments is the building superintendent’'s duty in Korea. As a result,
according to the superintendent’s skill and effort the maintenance quality of the
building and equipments are very different and it is not easy to assess that
quality. This finally lead to the waste of labor force and the raise of operating
cost due to the low efficiency system. This check the development of related
techniques as well with wvarious building service equipments through the

reference of the operating data to design and manufacture those equipments.

For these reasons, it is difficult for him to decide the reasonable time of repair
or replacement of a part of or whole equipments before they should be out of
order. The lack of systematic maintenance process and legal standard on the
building service equipments is also one of the another important reason for the

passive or extemporary maintenance.

In this study, the assessment of performance, fault detection, and deterioration
diagnosis of the building service equipments will be considered. The LCC based
numerical program will also be developed for the economic performance analysis
and the determination of the reasonable time for repair or replacement of
equipments. The consideration of the systematic maintenance process and legal

standard on the building service equipments is also essential for the application
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of the results mentioned above.

M. Contents and Scopes

The goals of this study are as follows.

v Consideration of the wvarious diagnosis techniques for building service
equipments.

v/ Consideration of the practical application for existing FMS

v Development of the maintenance program based on the LCC analysis for
practical application.

v/ Development of the systematic maintenance process and legal standard.

v Development of the performance analysis techniques for building service

equipment.
The three year research program was planned to achieve these goals.
In the Frist year,

v Set-up of the testing apparatus for the assessment of the performance, fault

detection, deterioration diagnosis of the building service equipments.

<<

Parametric study with the testing apparatus.
v Elementary consideration of the maintenance process and the legal system

for an efficient management of various equipments.

In the second vear,
v Investigation of FMS application plan on the assessment of the performance,

fault detection, deterioration diagnosis of the building service equipments.

<

Considering the tele-monitoring of equipments

<

Development of the numerical program based on the LCC analysis and its

application for an economic feasibility study.

In the third year,
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v/ Maintenance process development to save resource energy and to maintain
performance of building mechanical electricity equipment.

v Determination of the maintenance plan how to use the developed LCC
analysis program.

Vv Suggestion of the systematic maintenance process and legal standard on the

building service equipments.

IV. Conclusions

In this study, various diagnosis techniques for building service equipments was
considered for the assessment of performance, fault detection, and deterioration

analysis. The conclusion of this study are as follows.

(1) Legal systematic support is needed to make certain initial performance of the
building service equipment for management. The system have to include
regulation about the contract method with equipment management, the
estimation of the economic life expectancy to replace equipment, and distribution

of the duty to superintendent or owner.

(2) In this study, the previous developed several techniques to diagnosis the

performance, fault, and deterioration are carried out.

(3) The developed test apparatus could monitor and diagnosis the integrated
exterior building equipment to realize diagnosis based on web and management

system.

(4) This study showed a build management plan by integrating IT technology
with management field of the building service equipment. In the next study,

FMS application and the volunteer system will be investigated.

(5) For systematic management, system construction is developed to share each

function and role with a small unit building and district unit of the medium

11




HE7| T O HSEIE W QK| - BalAlAY iy 17

=
teana =

scale and national unit in the large scale.

(6) Advanced policies, new legal system, and guideline for the maintenance of

building service equipments are proposed.

V. Application of results

Throughout this study, the results of the comprehensive maintenance process
using the diagnosis system and the economical efficiency analysis program of
various equipments are feasible. The process will be able to be used to
establish the plan for performance diagnosis and management of the building
service equipments. As secondary effects, the accumulated results during
operating of equipments or system could be applied for the efficient design and

operation.

12
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Interest rate : 74 9%
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2¥lEo= BACnet, Lonworks, Modbus,
OPC(OLE for Process Control) ¢ o2l 7t%] /W8g ZzEFo] &= g}
ol T ThfF ZREF AR O R Q3] o]7]F ke A" QEFHolArt BibE
atal olo whE WHAFA A FA @ i EAHL gl AFFa
G ZREZE AR 5] Qo AS #Hd w HgEd. S Ao 3
Ao mEt Aegste] Alg-3ith o2 59 HS(Home System)olAE LonWorksE
T2 ARS8l BS(Building Solution)o| A& BACnetE AHE-3trh g x5 Ao 9
T4 ZEEZEA BACnett 199%5d v FFoZ HIHAL 19999 12€4)
KStrAao=z A4 @5 9th. PS(Process Solution)ol A1 Modbus, OPCE F=
ARERIY o] PLCE 9 AlZYAE°] Modbus ZR2EZS A 9&tr] wio|g. Z
Zte] TREES AME A4 wEt BE ALEHuE Mz FaHe ME da

BASA 8w, 7t TREFY EHES Hesel fotel AN 4G
=

BACnet= ¥9Ats3sA 28-S ot AAE B49e 3& FA0th UGAF
3 AT EE A Witk dao] Avidel wEl ASHRAE(MI=F W% 3%
%3], America Society of Heating, Refrigerating and Air-Conditioning
Engineers)dl 4] 712tk IP(Internet Protocol)E o] £3F A|o]E A1) B3} LAHke
olth. o] 1A 1995o] ANSI/ASHRAEZHH w3 AdgxE3 g £
o EFoE AHHAAL, 19999 12€9= o AGA53E FAFY EE
(KS X 69092 AA =), ¥k olugl BACnetS FH 3 %49 pre-standard®
A= e, n5, FHCEN) 9 55 T d9dA5s A0 FE FHom
A e Ak, dA ISONA BEdAEst A8 TAFe A gFEozo AHo F

A= a9l
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¢
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b

VPGS SA 2" A T2 OFE ARE ofBA

53td ARA g s 7AstL

HAANAM TE LYAFIHE AFEo] 5 54T & UEE = Aoy oE
A= LANE o2 7HA 2 AJojgoan 758 -

At EZH BACnet2 A A 3 (object-oriented) W2l 93 Hreo] T3, s34

T Bdg F7Y LAN 71 A9, ddst LANES 9% 7%, IPE 53 <

)5
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