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A Study on Design Decision of Qualitative Design Factors in
Selecting of HVAC Type for Building
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ABSTRACT: Not only in building design but also in HVAC system design, it is important
to ensure an objectivity in schematic design. In the study, the author suggested a method to
make a logical decision for quality design factors affecting the selection of HVAC type in ini-
tial design'process, and to provide objective design values. Fuzzy theory, one of the theories
describing in quantitative way the ambiguous-natured linguistic values, was used to determine
the qualitative design factors of linguistic parameter nature. It was found that it has a poten-
tial as a method to determine a HVAC type satisfying the required values of qualitative de-
sign factors involved in selection of the system type. But this needs further studies to be
settled in the selecting of HVAC type.

Key words: HVAC type(ZZ44]), Qualitative design factors(Z3 A8 2%) Schematic de-
sign(Z71 4 A'SA), Linguistic variable(o}] ¥4)
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Table 1 Qualitative design factors in the decision step of HVAC type

Classification

Qualitative design factors

Indoor environmental factors

Economizer cycle, Humidity control, Individual control, Indoor air
quality, Low noise, Simultaneity

Architectural factors

Architectural area, Mechanical area, Expansion

Economy factors

Waste heat recovery, Low initial investment, Low maintenance cost
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Fig. 3 Process of HVAC type selection.
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Table 2 Design value of HVAC types with respect to qualitative design factors (example)

Design factor Qualities Ali~air Aijr-water All-water Package unit
Very important Very good Suitable Poor PFoor
. Important Good Very good Poor Poor
Economizer cycle Medium Good Good Poor Poor
Unimportant Poor Poor Very good Good
Very unimportant Very poor Poor Good Very good
Very important Very good Suitable Poor Very poor
Important Good Very good Poor Very poor
Humidity control Medium Good Good Suitable Suitable
Unimportant Poor Suitable Good Good
Very unimportant  Very poor Poor Very good Suitable
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3.3 Case Study
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Table 3 Values of design factors by the proposal of design team members

Member
Design factor 1 2 3 4 5 Final value
Economizer cycle I M M M I Important (0.4), Medium (0.6)
Humidity control I I I M I Important (0.8), Medium (0.2)
Individual control Vi I M I I Important (0.95), Medium (0.05)
Indoor air quality M M Ul M M Medium (0.8), Unimportant (0.2)
Low noise I I Vi I I Very important (0.15), Important (0.85)
Simultaneity M M M 1 M Important (0.2), Medium (0.8)
Architectural area UE UE M M UE Medium (0.4), Unimportant (0.6)
Mechinery area UE UE UE M M Medium (0.4), Unimportant (0.6)
Expansion Ul Ul M M M Medium (0.6), Unimportant (0.4)
Waste heat recovery UN UN UN UN N Unimportant (1.0)
Low initial investment I 1 VI I VI Very important (0.3), Important (0.7)
Low maintenance cost V.I Vi Vi I I Very important (0.45), Important (0.55)
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Table 4 Compatibility of HVAC types by inference for qualitative design facters

Inference value All-air Air-water All-water Package unit
Compatibility 5.49 6.53 6.52
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