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Design a O Energy Building.

Reduced carbon footprint on
building materials

NERERRRERE

Workspace on a healthy envito-
ment.
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2 goals:

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

Approach and recoverthe River
natural enviroment to crtizens.



Masterplan under development
actuation.
Image procuded by SCB
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MASTERPLAN

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
Ines, bus routes, and bike lanes.
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Designed by SCB architects for
the Chicago Tribune Group.

a—

L ocated on the Chicago Tribune
Printing Plant.

A 33 acre masteplan.

i

Residential & Oficce develop-
ment on former industrial site.

a
'L 2900000000000




After a solar shading calculation,
the best plot forthe 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 Section

PV panels are located on facade Central core enclosed by an
with a south orientation. atrium and the workspace.



1" ARCHITECTURE

Rigid central core for structure
burposes holding on 1ts interior,
restrooms and vertical commu-

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

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




~NERGY PERFORMANCE

|/3 Window to wall ratio.
N Form factor calculation giving a
square as most optimal energy
efficient shape.
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FORM FACTOR CALCULATION FORM FACTOR CALCULATION

* Heat Loss Form Factor: 0.94 * Heat Loss Form Factor: 1.89
* Surface to Volume Factor: 0.07 1/ft * Surface to Volume Factor: 0.12 1/ft
* Envelope Area: 85,946.64 ft? * Envelope Area: 14,229.7 ft?




ENGINEERING  ENERGY PERFORMANCE

2030 Baseline En crgy model results with
Openstudio.

lalil  RESULTS

SIS STy

Target EUIl is 35 based on a 70% reduction

Oete Velie
Puilking Nare Bulding !
Yot 5w Eneagy S 70 290 i BASELINE

115 EUI
Yol Bubing Area 109,132 a2 100 Zero Score
Toted St Fia 73 05 afant2 TARGET

35 EUI

Openftucis Standaxds Bulcing Type r's 31 Zero Score

40 )‘ 0 -20

\\\

Electricity Consumption (kWh) - view table

BUILDING SUMMARY

180k =
160K < LOCATION Chicago, IL 60654
140k - .
z USES Office 159.132 sq 100.0%
g 120k -
=
% 100k -
8
> 80k~ YOUR
23 [ Water Systems . —_— . - — o
oo B Heat Recovery RESULTS BASELINE TARGET BUILDING
I Fumps
et B Fans
. B Interior Equipment ELUI % Reduction
[ Interior Lighting -J! ) -, Lan DDJ;I] TD% Nl’A
s | B Cooling from Baseline
Il Heating
0 Zero Score 100 31 N/A
Jan Feb War Apr May Jun Jul Aug Sep Oct Nov Dec
Month - {:L“
. =g
=il = |
(KBtu/f2iyr) 115 35 N/A
Source EUI
254 Tr N/A

(KBtu/ftz/yr)

Total GHG
Emissions 2,472 742 N/A
(metric tons COe/yr)
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HVAC Load Profiles

Monthly Load Profiles - view table

Constructive section of the
buildings enclosure.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Average Outdoor Air Dry Bulb (F) 23.6 27.5 38.9 49.9 595 | 70.0 75.4 712 64.6 51.8 40.5 254
Cooling Load (MBtu) 0.1 0.08 0.11 4.48 b6 | 2055 |(37.16 |21.21 10.98 0.35 0.11 0.1
Heating Load (MBtu) 357.29 245.39 7474 3146 6.94 1.01 0.25 0.81 3.r5 17.92 136.18 334.34
400 - 80
350 4 - 70
300 - 60 .
= | |18
& a
2 &
g 250 + - 50 =
3 5
= e+
= 200 -40 5
g 150 4 L 20 ?, Il Heating Load
= = I Cooling Load
© § Il Cutdoor Temp
O 100 | -20 <
N
\ //‘ 50 I - 10
04 i 0 i l— T [ - i . I I i . T Pt i . 0 i 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
OfficeLarge BLDG_LIGHT_SCH_2013 OfficeLarge BLDG_LIGHT_SCH_2013 - Controls Re
B summer design day I summer design day
I winter design day Il winter design day
[ Friority 1 - (MonTueWedThuFri) 2008-Jan-01-2006-Dec-31 [ Priority 1 - (MonTueWedThuFri) 2006-Jan-01-2006-Dec-31
B Friority 2 - (Sat) 2006-Jan-01-2006-Dec-31 [ FPriority 2 - (Sat) 2006-Jan-01-2006-Dec-31
[ default profile [ default profile
1.0 5 1.0 5
0.94 0.9 H
0.8 0.8
0.7 4 0.7 5
2 06 2 06
2 05+ 2 05+
£ £
0 04 0O 04
0.34 0.3 1
0.2 0.2
0.1+ _I_I 0.1+
-—D.. 1] l
0.0 I 1 | | | 1 1 I 1 | I | I 1 1 I 1 | | | | 1 I | 0.0 1 | | | 1 I 1 I 1 | 1 | | I 1 1 1 | | I | 1 I |
12 3 4567 8 91011121314151617 18192021 222324 12 3 4567 8 91011121314151617 18192021 222324
Hours Hours
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Surface Annual production (kWh) Annual production (kBtu/ft?)
Roof 239,769 5.14
East facade 146,438 3.14
West facade 157,057 3.36
South facade 202,797 4.35




/‘““\ ENGINEERING  EnerGy GENERATION

Biomass power station model.

150 kilowatts
of carbon-negative Energy

from forestry waste
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ENGINEERING  Enercy GENERATION

CONSUMTION EUI

23,85

GENERATED EUI

27,37

Renewable energy

Annual generation (kWh)

Target EUI (kBtu/ft?)

Solar 746,061 16
Biomass 530,000 11.37
Total 1,276,061 27.37
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ENGINEERING  EnveLore

d/

Water Barrier

Air Barrier

Water & Air Barrier—

6" Isolation —-

Geotextil Felt—

Sloped Concrete Topping——

I~
b=

Continuous Isolation Layer
Steel Parapet Protection
CLT Parapet

Steel Plate

Clay Window Protection

Ll

7 /PV Panel
PV Panel Substructure
False Ceiling Composite Panel
: Anchor Bolt

— i
HVAC pipes—
Radiant Ceiling Substructure

Radiant Panel

Slab Bars

Concrete Slab——

CLT Slab—
Anchorsj

T

g

Green Panel Anchorage

/Irrigation Tubes
=l | Tubular Profile
/Green Panel Filter

Green Panel

S ———— \ater Storage

Air Barrier

Cladding
Water Barrier

4" |solant

Timber Column

Slab Bars
Concrete Slab——
Water Barrier—
6" Isolation—

Geotextil felt—

&l 0
:“-‘_“
N
[FEEE i

I

[ — ———Timber Beam
2" Air Cavity

1~ ————— 0SB Modular Panel

% Gypsum Board

|

Window PVC Frame

Quadruple Panned Glazing
Window Frame

Exterior Pavement

Self-leveling mortar
Fillings

\

-

-—

Constructive section of the
buildings enclosure.

Screw
HCI Girt
Vapor Retarder

Composite Cladding
Isolant Wood Frame

\Water Barrier

3 1" Continuous Insulation

1 2" Air Cavity

1 200 . —————— Glue-Laminated Timber Beam
| | I - ——————— 51" Batt Insulation
1 OSB Modular Panel

Gypsum Board
Window PVC Frame

=

Foundation bars
Concrete foundation

Cleaning concrete
Fillings
Ground




ENGINEERING

Pane 1

~NVELOPE

PLANICLEAR & mm
COOL-LITE XTREME 60-28
16 ARGON 90%
PLANICLEAR 4 mm

DIAMANT 8 mm

Glazing for exterior facade

Glazing for exterior facade
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ENGINEERING  Envelop

Location: Chicago, IL; cold year; 0.0 °F; WUFIE VWufi analygig,
5 I L i, i Il | g i il | |
104
[Btu/h ft*]
>400 = 08
300 =
200 3 92
1004 = I 01/01/03
o - 4
. [ 4] ] ; I | | L+ ¥
100
[in/h]
=10 — 25 80
z [T _
14 2187 60 T
; —~ E
| E£12.5 40 S
ﬂ.1 5 h'"'--- T
0,01H £6.24 20 o
= =
0,001 0 =7 7 . ];‘—LDﬁ_[ 0
04 1,5 3.2 0,0354 1 2,2 1 0,625
Composite Cladding vapor retarder Oriented Strand Board
Air Layer 38 mm Oriented Strand Board Interior Gypsum Board

ROCKWOOL COMFORTBOARD 110
ROCKWOOL COMFORTBATT

Cross Section [in]



ENGINEERING

Global warming, kg COZe - Resource fypes Life Cycle Analysis for timber
structure building.

OOOOO

00000

Cradle to grave (A1-A4, B4-B5, C1-C4)

(200-280) 94 One

e I

Global warming, kg CO2e - Life-cycle stages

Enviromental ranking

Materials Transportation  Construction Replacement processing



OPERATIONS  NATURAL VENTILATION

=

Simulations done with Fluent
Airpaks and ANSYS R3.
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Lighting Plan from AGI32-19.14

_______________________ Lighting Solutions

Of) COOPER




(OPERATIONS  HVAC

Radiant celling distribution on
orid.




OPERATIONS  HVAC

Water source heat pump.

10 FEET

AT=1OOF

MecHaNicaL FLOOR (F-15)

RETURN Loop
Hot WAaTer At 110°F

Hot WATER AT 150°F

Loop

GENERAL FLOOR (1 T014)

|




RESILIENCE  CoMFORT & ENVIROMENTAL QUALITY

o

< o Green Wall VIRGINIA CREEPER
Winter Gardens
Light through atrium
: ——— HONEYSUCKLE
\ |
2 BOSTON IVY
_—
()
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RESILIENCE  StrRucTURAL ResiLENCE

1.9§i

1.6E
1.44
1.2
(.96
072
0,48
.24

-0.24
0,48
0,72 =
0,96
-1.2 =

SAP structural analysis.
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RESILIENCE  StrRucTURAL ResiLENCE

Slab Bars——
Concrete Slab——
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RESILIENCE  HVAC Resience

Alr source heat pump replac-
es the water source heat pump
when river freezes.

I

MecHanicaL FLoor (F-15)




RESILIENCE  Lone TerM Resience

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

EEEEEEEEEE
EEEEEERES
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FINNANCIAL ANALYSIS

CHAPTER COST
01 SITEWORKS e 46,8678 USS
02 FOUNDATIONS . 961,831.39 USS
03 STRUCTURE e 14,183,237.03 USS
04 ENVELOPE 1,794,107.07 US$
08 ROOFTOP e 200,852.77 US$
06 INTERIORFINISHING 4,221,637.89 USS.
07 VERTICAL GARDEN 247,434.88 US$
08 GLAZING e 3,416619.78 USS.
09 ELECTRICALSYSTEMS o, 2,203,900.00 US$
10 HVAC SYSTEMS 3,712,050.45 US$
T1 PLUMBINGSYSTEMS e, 834,558.81 USS
12 FRESUPRESSION . 805,268.90 US$
13 COMMUNICATIONS 780,000.00 US$
14 ELECTRONICSECURITY 446,641.20 USS
15 RENEWABLE ENERGY 2,284,679.35 US$

tFINANCING COST

EOVERH EAD AND GENERAL EXPENSES

i CONTINGENCY

i MARKE

TING COST

ESALES COMMISSION

{ PROFIT

: ARCHITECTURE, ENGINEERING

TOTAL COST

10.00%
10.00%

5.00%
10.00%

722,789.73 US$
5,420,922.94 US$
3,613,948.63 US$
3,613,948.63 US$
1,806,974.31 US$
3,613,948.63 US$
2,168,369.18 US$

57,100,388.35 US$

Vertical River Office Building
cost estimation.
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FINNANCIAL ANALYSIS

Estimate Name: Vertical River Steel
Model: Office, 11-20 Story with Double Glazed Heat Absorbing Tinted Plate Glass Panels / Steel Frame

P Pty
———e i b e ¥ $23,289,675.83 CHICAGO, IL
- ;"E'...:EE'\ JEELEG R e
= S rr . s nomen
| © h '.';'“‘?.Qé'.' H ae Building Cost Location
© BOuOSC B0 = - T o=

sgee L e - = 2l
‘:-‘. . o0 e L ] - a.x .
ogd 1 - +
:" e
o R

X LA L
=

$155.26 150,000

Cost per S.F. Floor Area

TOTAL CONSTRUCTION COST 2011

INFLATION EFFECT 33.00%
TOTAL COST 2020

FINANCING COST 2.00%
: OVERHEAD AND GENERAL EXPENSES 15.00%
. CONTINGENCY 10.00%
:MARKETING COST 10.00%
' SALES COMMISSION 5.00%
. PROFIT 10.00%
 ARCHITECTURE, ENGINEERING 6.00%

TOTAL COST

Data Release: Year

15 No
Stories (Ea.) Basement
12.00 $82,924.13
Story Height Additive Cost

23,289,675.88 US$

7,685,593.04 US$
30,975,268.92 US$

619,505.38 US$
4,646,290.34 US$
3,097,526.89 US$
3,097,526.89 US$
1,548,763.45 US$
3,097,526.89 US$
1,858,516.14 USS

48,940,924.89 US$

Average building cost



=

FINNANCIAL ANALYSIS

Energy Savings & Inversion Returns

Vertical River Office Building

Energy Usage Cost

Yearly Consumption 4252969 kBTU / year 51,643.27 US$

PV Panel Generation 2827800 kBTU / year

Biomass Generation 425169 kBTU / year 0.02 US$ 6,643.27 US$

From Grid 1000000 kBTU / year 0.05 US$ 45,000.00 US$
General Building

Source EUI 60 kBTU / sgft.y

Area 150000 sqgft

Energy Usage Cost

Yearly Consumption 9000000 kBTU / year 0.05 US$ 405,000.00 US$

Vertical River Office Building Yearly Energy Expenses
General Building Yearly Energy Expenses

51,643.27 US$
405,000.00 US$

Total Savings

Yearly Energy Cost Inflation

10-Years Savings

Vertical River Office Building Cost

General Building Cost

353,356.73 US$
3.74%
4,191,639.78 US$

57,100,388.35 US$
48,940,924.89 US$

VROB Overcost

8,159,463.45 US$

|[REAL OVERCOST after 10 years

3,967,823.68 US$ |

Energy savings and investor re-
turns.
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CONCLUSION

A Relation between architecture,
. - structure, passive strategies &
| systems.
Cohesive design process.
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