
Conceptual Design 
Phase

مبانی طراحی محیطی، نظریه ها و روشها-جلسه دهم

1398اردیبهشت ماه 



Introduction

• Conceptual Design Charrette

• Third Research & Analysis Phase: 
Testing Conceptual design Ideas

MENTAL MODEL
Client, design, and building teams’ mind-set, attitude, and will

PROCESS
Integrated, all parties engaged-system optimization through 

iterative analysis

TOOLS
Metrics, benchmarks, modeling programs-

analytical methods for materials and costing

PRODUCTS/ TECHNOLOGIES
Things and stuff, technologies and 

techniques



Conceptual Design 
Workshop



Generate Conceptual 
Design Concepts from:
• Touchstones and Principles

• Site forces

• Community and watershed living system patterns

• Functional program

• Breakout group working sessions



Site Forces

• Solar orientation

• Prevailing winds

• Pedestrian and/or vehicular circulation,

• Public transportation access

• Utilities access

• Topography

• Stormwater flows

• Views

• Noise sources

• Neighborhood connections



Community and watershed Living-system 
patterns
• Have a team member (e.g. system ecologist, permaculturist, 

biologist, …) present to the team an assessment of site and 
neighborhood interrelationships.

• Try to understand the essence of the place:
• What gives it vitality?
• Viability?
• What is the source of its potential to evolve?
• Elicit from people what they love about where they live.

• “Biologically, life is not maintenance or restoration of 
equilibrium but is essentially maintenance of 
disequilibria….Reaching equilibrium means death and 
consequent decay….” 

Ludwig von Bertalanffy (1968), General System Theory: 
Foundations, Developmnet, Applications



Functional Program
• The above research and discoveries often inform 

and generate adjustments to aspects of the 
project’s functional program. 

• e.g. similar occupancy schedules for several 
programmed spaces may suggest groupings of 
functions into adjacent or consolidated mechanical 
zones to improve the efficiency of both distribution 
components and operations.

• A group exercise that focuses on any potential 
adjustments to the functional program can be 
useful.

• The exercise can help clarify the functional 
“unknowns” or to refine the entire program.

• Defining the functional program collectively, can 
benefit all project team members in terms of 
reaching a deeper understanding of the project’s 
purpose.



Breakout Group Working 
Sessions

What you need:

• Tracing paper, markers, colored pencils,….

• Project’s touchstones

• Principles and performance targets

• Information from the site forces exercise, and 
functional program review

Issues to consider:

• Site connections to the neighborhood

• Contextual remedies

• Functional and program components (in large 
chunks)

• Strategies aimed at achieving sustainability 
targets

• Parking, transportation, and service locations 
and solutions

• Image and character



Breakout Group Presentations

• The outcome should be a single 
consolidated sketch from each small group 
for presentation to the large group.

• This site plan sketch should clearly depict 
the overarching design idea and identify all 
key strategies, proposed site solutions, and 
chunks of program elements.

• Solicit reflections from the larger group.

• “green hat”/ “red hat” exercise.

• How the “want-to-keep” concepts can best 
work together to create more whole 
solutions.

• Second round of breakout groups can be 
followed.



Other Workshop 
Activities
• Confirm alignment with Touchstone, Principles, Metrics, 

Benchmarks, and Performance Targets.

• Review/adjust  integrative cost-bundling studies in 
progress.

• Provide time for reflection and feedback from client 
and team members.

• Commissioning: Review/adjust Owner’s Project 
Requirements (OPR)

• Update integrative Process Road Map to reflect input 
from Workshop No. 2.



Distribute Workshop 
No. 2 Report

• Meeting agenda

• Lists of attendees

• Photos of activities 

• Site forces exercise sketch

• Images of all conceptual sketches

• Meeting notes recording additional findings, results, 
reflections, “what to keep”, etc.

• Touchstones, Principles, Metrics, Benchmarks, 
Performance Targets- Including updated LEED checklist, 
if applicable

• Updated integrative cost-bundling template

• Process Road Map spreadsheet of schedule and tasks

• Next steps



Research & Analysis: Testing Conceptual Design Ideas



Test Conceptual Design Schemes within the 
realities of the program and guiding principles 
relative to the four key subsystems

• More detailed analysis of the four key subsystems to test the feasibility of the 
ideas in terms of meeting:

• Programmatic requirements

• Budget

• Principles

• Performance targets

• Includes small cross-disciplinary group sessions

• Informed by using various tools 



Habitat (biotic systems 
other than human)

• Look for multiple ways to use a unit of water 
to support life before it leaves the site:

• Irrigation

• Habitat for constructed wetlands

• Vegetated roof(s)

• Groundwater recharge

• On-site pond

• Rain gardens and bioswales

• Investigate planting materials appropriate to 
the microclimates that may result from the 
design of the building itself.

• Look for opportunities for restoring plant 
habitat in conjunction with integrating 
stormwater management opportunities.



Habitat (Biotic systems other 
than human)- Tools (examples)

• Floristic Quality Assessment

-Coefficients of conservatism (C value) range from 0 to 10 
and represent an estimated probability that a plant is likely 
to occur in a landscape relatively unaltered from what is 
believed to be a pre-settlement condition.

-Floristic Quality Index (FQI): ҧ𝐶 𝑛

n: total number of species

• Observation of living systems

-data or facts alone, do not reveal patterns

• Consolidated Inventories of soil, plant species, animal 
habitat, microclimates, and evolutionary interaction of 
people in the project’s place over time.



Habitat (Human)
Example of issues to be tested and examined in 
more detail: 

• Indoor air quality

• Ventilation

• Thermal comfort

• Lighting

• Acoustics

• Odor

• Vistas and views

• Inter-relationships between the project and the 
community

• Toxicants in materials (extraction, production, use, 
and disposal)



Habitat (Human)- Tools (Examples)- Toxicants



Energy

Modeling runs to evaluate the effectiveness of individual 
strategies.

Determine an appropriate baseline for comparison.

Reduce, Reduce, Reduce!

Prioritize Energy-efficiency measures (EEMs)

HVAC system options should be evaluated after all loads 
have been reduced via the most promising combination of 
EEMs.



Energy Simulation Tools

Inputs Outputs Process Parametrics Report



Energy Modeling- Inputs
• Envelope data (U value and thermal mass inputs)

• Areas of floor, wall, roof, and glazing, etc, by zone and 
orientation.

• U-value, Tvis, and SHGC for glazing

• Internal gains such as people and equipment

• Lighting loads and schedules

• Weather data such as insolation, Heating degree days, cooling 
degree days, wind rose charts

• Seasonal design temperatures

• Indoor conditions- occupied and unoccupied temperature set 
points

• Utility rates

• Ventilation quantities and schedules

• Ventilation equipment recovery efficiency

• Infiltration assumption

• Distribution equipment types and efficiencies, including fans and 
pumps, economizer settings, ….

• HVAC equipment type, efficiencies, and details regarding 
settings.



Energy 
Modeling-

Outputs

Monthly & annual energy consumption for 
the following end uses:

Space heating

Space cooling

Fans and pumps

Domestic hot water (DHW)

Interior lighting

Exterior lighting

Equipment, including plug loads

Other ancillary or miscellaneous loads

Heating and cooling loads by building 
assembly type



Energy Modeling Process

Review the outputs to see how 
they compare with experience 
and data from actual buildings 
of similar occupancy (such as 
energy use data in Target 
finder). 

We want to convince ourselves 
fist the model is realistic and 
then we want to be able to 
design parametric runs to look 
at variations.



Energy modeling 
Parametrics- Report



Energy modeling 
Report- Cumulative 
effects of combination 

of chosen EEMs on 
energy savings



Energy-Tools

Energy-10

E-Quest

VisualDOE

HAP

TRACE

EnergyPlus (BLAST+DOE-2)

TRaNsient Systems Simulation (TRANSYS)



Materials-Tools (example)



Water- Tools 
(example)

Water-balancing diagrams



Water-
Tools 

(example)-
Water-balancing 

spreadsheets



Confirm and 
solidify 

Metrics, 
Benchmarks, 

and 
Performance 

Targets

• LEED targets may not always be 
appropriate for a project’s goals.

➢Dive into the details embedded within 
the benchmarks by LEED defined.

• e.g. baseline parameters identified by 
ASHRAE 90.1 , Appendix G.



Commissioning: 
Develop Basis 

of Design (BOD)

• The BOD is intended to provide a technical narrative 
explanation of the design parameters and 
quantified performance objectives established for 
the project.



Cost Analysis

Put a price tag on every strategy 
and subsystem, then aggregate 
them into integrated cost 
bundles.

Certain strategies are essential to 
making critical path design 
decisions, while others can wait!



Questions to 
Consider for 
writing the 
Reflections: ESTABLISH INITIAL BENCHMARKS, AND 

PERFORMANCE TARGETS FOR ANY OF THE 
FOUR KEY SUBSYSTEMS IN YOUR STUDIO 

PROJECT.

WHAT IS THE ESSENCE OF 
PLACE IN TALESH? TRY TO 

DESCRIBE IT IN ONE WORD!



Preparation 
Reading for 
Next Class:

Subject:

Schematic Design Phase in IDP process


