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Abstract
This Study, as a Eco-Friendly Design Process of Office for sustainable design, aims to develop a sustainable design
process by letting the designers easily approach the concept of Eco-Friendly Design Process and applying this to
Eco-Friendly Design Process when the designers perform design. Through a review on simulation, a research was made
on the seriousness of environmental problems and control that was caused by design, Environmentally friendly design,

sustainability, and sustainable design's background and definition were studied.

In order to develop a Eco-Friendly

Design Process, an existing review from Building Energy Simulation that proposed about energy environmentally friendly
design element and sustainable design element's semantic similarities were restructured as sustainable design element
comparative analysis. Restructured sustainable design elements and the relationship between sustainable design elements
and the relationship of each product developmental process levels were analyzed. Finally, through clustering, sustainable
design guideline were developed. This Eco-Friendly Design Process is expected to be applied to as one of the methods

in solving the global environmental issues in design practice.
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Fig. 1. Conventional design process
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- Building system and energy system
- Spatial structure and Construction
- Envelope design, daylighting, solar control

- Traffic systems and HVAC systems

Fig. 2. Design development Diagram of IEA Task 23
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Fig. 3. Design development Diagram of WISD
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Table 1. Comparison Table of Existing Eco-friendly Integrated Process

Classification | Feature

- First Establishment and Application of Eco-Friendly
iiSBE®) Integrated Design Process

(Canada) - Feedback Design by Energy Performance Simulation
- Classification of Design Phase
IEA Task 23 | - Making team of Related Specialist

(Internationa
Oranization)

- Complicated Decision Making Instrument
- Classification of Design Phase

WSID - Broaden the scope of Integrated Design Process
(USA) - Classification of Design Phase
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AQle] By o]F 4A HET 5 AL ¥WW HgU AR
=3}, HYE HE7] 2A 9 olEstd I8P A=

3) Lee, Seung—Keun and 2 accompanying person, ‘A Study on
Integrated Design Process Guideline for Sustainable Architecture”,
Journal of AIK, Vo028, No8, August 2012

4) Guenter Loehnert, Integrated Design Process, [EA Task 23, p44, 2003

5) Whole System Integration Process(WSIP), Consensus Standard Guide,
2007

6) International Initiative for a Sustainable Environment
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Minimize of Building

Green
Area

9P > ®
e '.

3) AFYE Y ALID
Table 691AAH A
AALE) e} AABEA o
FTuFAEe HITE
foltA s, FAF
==
E2Y AAA B

Paving Material

9o

Table 6. The Consideration of
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Table 8. The Section concept of Double skin section

South Side

East and West Side
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Table. 9. Eco-friendly Material

Material

Characteristic

Steel Structure

- Partial Using Recycling Steel Structure

Wood Louver

- Using Wood in Nearby Site

Vacuum
Insulation

External Insulation
system

- Supplementation of Curtain Wall Weak Point
- Heat Transference of Exterior Wall: 0.08 W/mK

Low-E Coating

- Using Low Emissivity Coating

Glass - Remove Heat Transference through window
- 52mm Triplex glass(6cl+18.5a+3cl+18.5a+6low-¢)
Triplex glass - Reduce heat transfer coefficient of Window

system

3.3. A|AEl C|XtQl (System Design)
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Table 10. Input Data for energy consumption analysis

Classification | Input Data

Building -Roof: 200mm Con./Insul. 100mm/Roof Fin.
Envelope ‘Exterior Wall: 300mm Con./Insul. 76mm/Marble Fin.
Structure ‘Floor: 200mm Con./Carpet -Ceiling: Plaster Fin.
Infiltration -Perimeter: 0.038 cfm/sf, Interior: 0.001 cfm/sf

U value: 1.2 W/m2K(0.19BTU/hr-sf*°F)
-SHGC: 0.320, Visible transmittance: 0.530

heat transfer
coefficient of

windows ‘Frame Type: Structural Galz, Curtain Wall Type

Shade -Use: 20%, Non-use: 80% Blind closed

Day ‘Method: CA Title 24-2008 application

Light -Design Intensity of Illumination : 50fc (538lux)
-Light Conrol System: 20% reduction

Occupants Hour: 08:00~18:00, Occupants: 5m’/person
‘Office:11.8W/m’(1.10W/sf) -Lobby W/m'(0.74W/sf)

Light ‘Toilet 4 W/m'(0.37W/sf), etc Instrument : 7W/m’

Office:11.8W/m2 (0.75W/sf)

Cooling: Chilled Water Coils, Heating: Hot Water Coils
-Cooling: 26°C, Heating: 20C

-Cooling: Interior-23.8 C/Supply- 15.5C

‘Heating: Interior-22 C/Supply- 33.3C

Heat Source

System -Design Blowdown Flow :0.50cfm/ft2
VAV min. flux : CORE40% / FLOW:30%
-HVAC: fan operation before building operation 1 hour
4= dHolHE wkgdstd duA AEHH AAe
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Table 11. Annual Energy Consumption

Electric Consumption Gas Consumption

B = Gas Cnnsumpunn (Btu)
000 Electric Consumption (kwh) (%000,000)
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a0
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. ] o e o T

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

[ Area Lighting [ exterior Usage [ water Heating [ Refrigeration
B Task Lighting W Pumps & Aux. B+t Pump Supp. [ Heat Rejection

B Misc. Equipment [ ventilation Fans B space Heating M Space Cooling

30%

8% 70%

Flectricity Natural Gas
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Table 12. Air conditioning and heating Energy Consumption per unit
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