
Race to Zero Student Design Competition  
Final Presentation 
Team AtoZ 
Georgia Institute of Technology 
  



Lu,  
Di 

Zeng, 
Zhaoyun 

Alhazmi, 
Mansour  

Qiu,  
Chufei 

Zhang, 
Zeyu 

Cai, 
Ting 

Gattani, 
Anirudh  

Zhang,  
Xi 

Chang, 
Tso-An 

Introduction Architecture Constructability Envelope Performance 
and Durability 

Interior Design, Lighting 
and Appliances 

Mechanical, Electrical and 
Plumbing Design 

Indoor Air Quality 
and Ventilation  Energy Analysis Financial Analysis Innovation 

Westart 

Team AtoZ from 

Faculty Advisor 

Brown, 
Jason 

1 



Introduction Architecture Constructability Envelope Performance 
and Durability 

Interior Design, Lighting 
and Appliances 

Mechanical, Electrical and 
Plumbing Design 

Indoor Air Quality 
and Ventilation  Energy Analysis Financial Analysis Innovation 

Multi-family Building 

Westart 2 



ATLANTA 



Population Projection of Atlanta 

2.5 million new 
residents by 2040 
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What happens to the life of local residents whose 
family has been living there for generations? 
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1952 Now 

West End Atlanta 

Average household 
income 

$23,800 $79,304 

Percentage of 
Atlanta average 

30% 100% 
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Eastside trail before and after 
renovation 
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All the residents of Westart should have 
equal access to natural energy resources.  

We should minimize the energy and 
construction cost of Westart. 

Westart have small units with no loss in 
functionality in order to provide a cost-effective 

living standard for the local residents. Westart 9 
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Unit A  
Studio for single or young couple.  
463 sf 
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Unit B  
Studio for single or young couple.  
933 sf 
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Structure 
 Concrete for foundation. 
 Truss system for floors and Roof. 
 Load-bearing Walls. 

 
Floor Truss  
 2’’x20’’ truss for the floor framing. 
 4 inches sprayed polyurethane 

foam for acoustic and thermal 
insulation.  

 Cavity of the truss can also be 
used for the distribution of pipes 
and fresh air ducts 
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Exterior Wall 
 
Left (Outside) – Right (Inside): 
 Wood siding or Bricks. 
 Air Gap 
 Tyvek air & water barrier with 

sealing tapes. 
 2 inches XPS board, R of 10 
 Plywood 
 5.5 inches Wood Stud, cavity 

filled with Fiberglass “R of 21”. 
 Gypsum Board 
 And Semi-permeable, 5 perm. 

 
Total R-Value are around 37 for both 
exterior wall types. 
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Exterior 
Wall with 
brick tile 

Exterior 
Wall with 

siding 

Exterior Wall with brick tile Exterior Wall with siding 
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Thermal Properties: 
U-Value 0.48 
Emissivity 0.3 
Solar Transmittance 0.3 
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Variable Refrigerant Flow (VRF) System 
1. For a multi-family building, a centralized 
system has a higher efficiency and lower 
cost compared to split air conditioners. 

2. Since Atlanta has a moderate summer 
and winter, air source heat pump is the best 
option for both cooling and heating. 

3. Different families in a multi-family building 
have different schedules, and VRF systems 
have the best partial load performance. 
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Mitsubishi Air Source Heat Pump Indoor Air Units Heat Recovery Ventilator Vertical Shafts Near the Staircases 

1 2 
3 
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Efficiency of solar 
water heater for 

Atlanta 

60% 

Efficiency of PV 
modules  

Annual average 
COP of HPWH 

Total system 
efficiency of 

HPWH 

20%  ×    2   =   40%  
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Option 1: 
PV + Heat pump 
water heater (HPWH) 

Option 2: 
Solar water heater 50% higher ✔ 
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Step 1: Sizing map Step 2: Direct flow system Step 3: Done! 
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Option 
number Module size 

Number 
of PV 

Modules 

Actual 
System Size 

(Wattage) 

PV module 
efficiency 

Module 
Area (m2) 

Total PV 
Module 

Surface Area 
(m2) 

1 
280W (60-cell) 

(e.g. SolarWorld 
or Suniva) 

533 149,240 16.7% 1.675 892.78 

2 320W (60-cell) 
(e.g. LG Neon2) 466 149,120 19.5% 1.64 764.24 

3 
350W (72-cell) 

(e.g  SolarWorld 
XL) 

426 149,100 17.6% 1.993 849.02 

4 
245W (60-cell) 

(e.g. SolarWorld 
or Suniva) 

609 149,205 15.1% 1.623 988.56 
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Annual electricity consumption: 
212,000 kWh (ac) 

System size: 
149 kW 
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Layout of PV Modules and Solar Collectors 
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Unit Price Total Price Total Price with Tax 
Credits (30%) 

$2.60 per DC Watt $387,000 $271,000 
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Living room of Unit B 
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Air velocity distribution on z=1.4 section plane Air velocity distribution on x=1.8 section plane 

0.5 ft/s 
31 



Introduction Architecture Constructability Envelope Performance 
and Durability 

Interior Design, Lighting 
and Appliances 

Mechanical, Electrical and 
Plumbing Design 

Indoor Air Quality 
and Ventilation  Energy Analysis Financial Analysis Innovation 

Westart 

Living room of Unit B 
Living room 
Newest air 

Entrance 
Bathroom 
Oldest air 
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Outside 
(North) 

Bedroom 

Master 
Bedroom 

Living Room 

Outside 
(South) 

Room Door 

Window 

Window 

Window 
Room Door 

Window 

EnergyPlus Air Flow Network Model 
Cooling Need with and without Natural Ventilation 
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74 • Baseline Design 

69 
• High Performance Envelope 

& Heat Recovery 

63 
• ENERGY STAR 

Appliances 

53 • Solar Water Heater 

0 • PV Modules 
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The Input Interface of EPC 

EPC Monthly Energy Consumption and Generation 
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Westside Atlanta Land Trust (WALT) 
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Our Discussion with WALT Staffs 
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Residents 

Leases the land to the residents 
at a price of $1 for 99 years 

Only need to pay for 
the building itself 
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Westside Atlanta Land Trust (WALT) 
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Site Work Foundations Framing Exterior
Finishes

Major
Systems

Rough-ins

Interior
Finishes

Final Steps Other (PV)

Baseline Design Team Design

Construction Cost Breakdown 

Total Construction Cost 
 

Westart $3,388,152 

Baseline $4,282,901 

26% higher than baseline 
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Household income $24,000 $48,000 
Debt to income ratio 37% 33% 
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Case 1: Westart is part of the WALT program 

No lot cost 
No profit 

Assuming 
families buy 

the units with 
a 30-year 
mortgage 
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Household income $30,000 $55,000 
Debt to income ratio 38% 37% 
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Case 2: Westart is not part of the WALT program 

Taking all cost 
into account 

Assuming 
families buy 

the units with 
a 30-year 
mortgage 
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1. We integrate multiple simulations into the design process.   

EPC 
41 

WIFI 
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2. We interact actively with community the to learn what our target 
population really need.   

We went to the neighborhood to 
communicate with the local residents. 

We attended the Neighborhood 
Planning Units meeting of West End.   
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3. Our project provides a viable approach to cope with the negative 
impacts of gentrification on the local residents. 

Satisfies the needs of 
local people. 

Welcomes the new 
residents. 

A diverse multi-family 
building 
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4. Our project shows a feasible path to improve the living quality of 
low-income families.   

Unit B 
933 sf 

$180,000 

Unit A 
463 sf 

$90,000 
44 



Thank you! 
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