
Vertical River Office Building       Illinois Tech



Team Members

Index

Goals

Masterplan

Architecture

Engineering

Operations

Resilience

Finnancial Viability & Market Potential

Conclusion



Pablo Aranda Navarro
Expertise in Architecture Design

Rafael Ventura López
Expertise in Architecture Design

Nupoor Nileshkumar Kansara
Expertise in Energy Analysis

Sergio Vizcaino González
Expertise in Envelope Design

Fengyuan Jiang
Expertise in HVAC and Ventilation

David Polzin
Expertise in HVAC

Team Members

Industry Partners

Solomon Cordon Buenz, Architectural Firm

Baumann Consulting

Passive House Institute US

dbHMS

HKS Architects

Cushing Terrell Architects

Faculty Advisors
Edoarda Corradi, M.S.: Faculty Lead

Brent Stephens, Ph.D.: Department Chair

Mohammad Heidarinejad, Ph.D., P.E: Assistant Professor of Civil Eng.

Rohter Laurence, M.S.: Lecturer of Civil Engineering



Goals
Design a 0 Energy Building.
 
Reduced carbon footprint on 
building materials

Workspace on a healthy envito-
ment.



Goals
2 goals:

Development of an abandoned 
industrial area arround Chica-
go River.

Approach and recover the River 
natural enviroment to citizens.



Masterplan
Masterplan under development 
that matches our objetives of 
actuation.

Image procuded by SCB



Masterplan
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The Masterplan is neighbouring 
Chicago’s finnancial district, the 
Loop.

Located between River North 
and West Loop districts.

Served by major streets as 
Chicago, Grand, and Halstead 
streets.

Connected with CTA metro 
lines, bus routes, and bike lanes.



Masterplan
Designed by SCB architects for 
the Chicago Tribune Group.

Located on the Chicago Tribune 
Printing Plant.

A 33 acre masteplan.

Residential & Oficce develop-
ment on former industrial site.

Images procuded by SCB



Masterplan
After a solar shading calculation, 
the best plot for the building was 
selected.

Orange and green building have 
both the best solar exposition 
on the facade, but green one is 
located closed to the river.
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West elevation

PV panels are located on facade 
with a south orientation.

Section

Central core enclosed by an 
atrium and the workspace.



Architecture
Rigid central core for structure 
purposes holding on its interior, 
restrooms and vertical commu-
nication.



Architecture
The office space is distributed 
within the 20 by 20 feet grid on 
the exterior ring of the building.
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Architecture
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Four winter gardens are locat-
ed along the building.

Each of them serving as a space 
of recreation but with a differ-
ent theme.



Engineering Energy Performance

1/3 Window to wall ratio.

Form factor calculation giving a 
square as most optimal energy 
efficient shape.



Engineering
Energy model results with 
Openstudio.

Energy Performance



Engineering Energy Performance

Constructive section of the 
buildings enclosure.



Engineering Energy Generation

Rooftop South facade East facade West facade



Engineering Energy Generation

Biomass power station model.



Engineering Energy Generation

CONSUMTION EUI
23,85

GENERATED EUI
27,37



Engineering Envelope

Constructive section of the 
buildings enclosure.



Engineering Envelope

Glazing for exterior facade

Glazing for exterior facade



Engineering
Wufi analysis.

Envelope



Engineering
Life Cycle Analysis for timber 
structure building.

Enviromental ranking



Operations Natural Ventilation

Simulations done with Fluent 
Airpaks and ANSYS R3.



Operations Lighting Analysis

Lighting Plan from AGI32-19.14



Operations
Radiant ceiling distribution on 
grid.

HVAC



Operations
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MECHANICAL FLOOR (F-15)

GENERAL FLOOR (1 TO14)

TO THE RIVERFROM THE RIVER

RETURN LOOP
HOT WATER AT 110ºF

LOOP
HOT WATER AT 150ºF

10 FEET

Δ T = 10 ºF

Water source heat pump.

HVAC



Resilience

Green Wall

Comfort & Enviromental Quality

Winter Gardens
Light through atrium



Resilience Structural Resilience

SAP structural analysis.



Resilience Structural Resilience



Resilience HVAC Resilience

Air source heat pump replac-
es the wáter source heat pump 
when river freezes.



Resilience Long Term Resilience

Cross ventilation through the 
atrium will improve the energy 
performance if mean tempera-
tura increases.



Finnancial Analysis
Vertical River Office Building 
cost estimation.



Finnancial Analysis
Average building cost



Finnancial Analysis
Energy savings and investor re-
turns.



Conclusion

Succesful consideration of the river Insertion within a masterplan



Conclusion
Relation between architecture, 
structure, passive strategies & 
systems.

Cohesive design process.
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