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Abstract The importance of performance-based design feedback is being emphasized when it comes to
the potential impact that affects all the lifecycle of the building. However, the latency and disconnection
of domain expert in the sector of AEC/FM remain current obstacles between design and performance
feedback. It is hard to utilize performance feedback information for design exploration and support
design decision making during the conceptual phase of design. Using parametric design, this paper
proposes various design alternatives from a set of rules and constraints defined by algorithms for the
geometric configurations of an Office Building. A Building Performance Analysis (BPA) was to developed
using Autodesk® Revit® 2019 which integrates Autodesk® Green Building Studio® to predict its
sufficient daylighting conditions of the LEED v4's Daylighting Autonomy (DA). The parametric-based
performance feedback of this study outlines potential design improvements for further exploration in

application to the early design process.
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Table 1. Fundamental of LOD Definitions for Conceptual
Design, " Alferieff, D. & Bomba, M, 2019 _

LOD Definition

Spaces are modeled as generic objects with
approximate size, shape and location. This level is
typically appropriate for design of spatial requirements
where space objects are placed in a model either in a
random manner for quantification or in a ‘blocking and
100 | stacking’ process.

Bounding elements are not required, but may be
needed if specific dimensions are desired.

Element modeling to include:

- Space object based on area required by program or
brief.

Spaces are modeled or placed with bounding elements
such as walls and columns that are at a minimum of
LOD 200. Perimeter and area of spaces are calculated
with respect to the bounding elements.

LOD of spaces shall not exceed the LOD of the
bounding elements. For example, if interior partitions
are defined at LOD 200, the space objects for the
project cannot be delivered at LOD 300.

Element modeling to include:

- Vertical bounding elements at LOD 200

- Space objects that automatically associate with
vertical bounding elements
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Fig. 1. Constraints of Revit; Reference Lines & Planes
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Fig. 2. Technical Errors of Void & Solid Form
Generations in the Revit
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Fig. 3. Parametric Descriptions for Terrace Shaped Mass; (a)&(c)Reference Planes as the Constraints,
(b)Design Alternatives by the Parametric Variations
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Table 2. Constraint Formula of If-Statements using
the Visual Parameter ‘Vis’
Value Formula Description
. If((Mass A+D To L
Vis A2L1 i/ | A2 Visible 1
) if(D To A3 ) (L1 +12), 2 ) 1] -
Visualize Vis A22 152 A2 Visible 2
(Vis) Vis A23 if(D To A4 >1 (1412;- 12), 2 1) A2 Visible 3
) if(Mass A5 ¢ (L2 + L3 + L4 + .
Vis A24 5/2.251.152) A2 Visible 4
if(and(Vis A21, Vis A22), 2 »| Vis A21+
FMAI L1)2 Vis A22
Final Mass FMA2 if(and(Vis A23, Vis A24), 2 »| Vis A23+
(FM) 1,12 Vis A24
if(and(FMA1, FMA2), 2 > 1, 1 )| FMA1+
FMAF 2) FMA2
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Table 3. Simulation Settings for the Daylighting

Analysis
Value Setting
Site Orientati South- West
Layout rientation South- East
Location Seoul, Korea
Weather -
Data Date Equinox Averages, 9am and
3pm clear sky
Grid Cell 30cm
Mluminance
Threshold LEED V4 EQc7 opt2
Floor Area 520’
Geometry Floor Height 4M
Ceiling Height 3M
Physical Glass Density 2,480.00 kg/m®
Property Glass Emissivity 0.95
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Table 4. Result of DA Visualized as the Graduation

Map
Parz.lm Design Alt.1 Design Alt.2 Design Alt.3
etric
Orient
. Southwest Southeast Southeast
ation
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Table 5. Results of DA Classified by Floor Level

Parametric Design Alt.2 Design Alt.3
Y;e\l
1 4 9 11 1 6 11
Thresho!
Within 52 51 50 50 62 57 56
%) 72 | 73 | 76 | 72 77 | 80 | 80
Above 48 49 49 50 38 43 44
%) 27 | 24 | 24 | 27 23 | 20 | 20
Both (%) 50 | 49 | 49 | 49 60 | 56 | 49
5. 48
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