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CheNetrdloxkCimes Building Statistics

Buildine Backeround The New York Times Building Building Cost
utiain u : .
& & o 620 Eighth Ave. Times Square o Assumed construction cost of $ 1 billion (2007)
o Midtown Manhattan, New York, NY o New York Times Portion: $ 604 - $ 624 million
Building Owners Building Function
o The New York Times Company: Floors 2 - 27 o Class A Office Building
o Forrest City Ratner Companies: Floors 29 - 50 o Retail Space on Ground Floor
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Building Background

Building Background

Building Architecture

o 52 story office building, 745’ tall
o Unique facade with ceramic rod shading system
o 1.5 million square feet

Vertical Transportation

o 28 elevators serving the tower

o High speed “smart” design (1,600 ft/min)
o Cutting edge call system

Mechanical
o 6250 ton chilled water system
o 1.4 MW cogeneration system

T =~ .. O District steam heating
o Wy, Y s » 0 UFAD / VAV air distribution
- P . N - W ““

Lighting/Electrical

o 18,000 Luminaires

o Fixtures Controlled by a Digitally
Addressable Lighting Interface (DALI)

o 5 Transformers with Room for Expansion

Structural

o Composite Beam & Girder Floor System

o Steel Braced Frame Lateral Force Resisting System
o Outriggers on 28t & 515t Mechanical Levels

o Exposed Pretension Exterior Steel Rods

o Exposed 30”x30” Built-up Steel Columns

o Thermal Trusses on 51t Mechanical Floors
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Building Background
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Project Team

CM

Architects

Renzo Piano Building Workshop

FXFOWLE Architects

AMEC Construction Mgmt. (Core & Shell)
Turner Construction (NYT Interiors)

Structural

Thornton Tomasetti

Flack and Kurtz

Project Milestones

o August 23, 2004 — Excavation Begins
o July 2006 — Topping Out Ceremony

o November 19, 2007 — Grand Opening of the New York Times
Building
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Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
* Sustainability
* |conic Image

Redesign Strategies

Decrease floor to floor height to allow for an
additional rentable floor

Redesigning core to add additional rentable
space on each floor

Improve the sustainability profile
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Proposal

IPD / BIM Goals

e
SRS

AL iiss

2

N
- ~ <
NN \
‘}“\‘~
g
" .
o

BIM TEAM 3: MATT HEDRICK KYLE HORST

\ Integrated Project Delivery

N * Building Information Modeling (BIM)
* Project Goal Setting

* BIM Use Analysis

CASEY LEMAN ANDRES PEREZ

Priority (1-3) Goal Description Potential BIM Uses
1- Most
Important |Value added objectives

BIM Proj
Design Authoring
Design Review
3D COOrdlnathn - | oy g, structural,

cal

Phase Planning

energy

n, DR, DA,
System design
Code validation, 3D coordination, cost,
Investigate serviceability of the structural system structural
he updated codes of NYC for

concrete/steel union issue
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Facade Goals:

o Increase Thermal Efficiency
o Maintain or Exceed Daylighting Performance
o Maintain Iconic Image

Transparency
Lightness
Innovative Design

Redesign Opportunities:

o Explore Double-Skin Facade
o Explore Alternate Shading Techniques

Maintaining the Image

o Double-Skin Facade of the
London Bridge Place

Innovative
Contemporary
Sustainable

o A Glass Tower With a
Distinct Identity
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. @ thBw_‘.HMk-@im?ﬁ Facade Daylight Analysis

, Daylight Autonomy: Double-Skin with Louvers Daylight Autonomy: Ceramic Rods
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Facade Redesign

10 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Facade Redesign

Facade Daylight Analysis
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Single Floor Lighting Power Consumption
Maximum Potential: 71 kWh
Rod Design: 27 kWh

Louvered Design: 28 kWh

Both Designs: 60% Energy Savings




Thermal Loads

[l Existing HVAC Envelope Loads:
i 1»‘ T o Peak cooling: 58%
B o Peak heating: 75%

U-Value
Double-Skin Facade Thermal Efficiency: Shading Coefficient

Facade Redesign o o Decreased U-value
i o Decreased Shading Coefficient
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Facade Redesign

13

Thermal Loads

Existing HVAC Envelope Loads:

o Peak cooling: 58%
o Peak heating: 75%

Double-Skin Facade Thermal Efficiency:

o Decreased U-value
o Decreased Shading Coefficient

Savings:
o Energy (21%)

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Yearly Energy Consumption by Floor

1,752,062 1,749,344
2,000,000
1,800,000 1386,593 1,381,982
1,600,000
1,400,000
1,200,000
kBtu/yr 1,000,000
800,000
600,000
400,000
200,000
0 =
UFAD VAV
Double Skin Double Skin

Facade Facade




. @: htNgw_jlﬂmk-@imfg Thermal Loads

Yearly Energy Costs by Floor

o Peak cooling: 58%

jHJ ..Lf Existing HVAC Envelope Loads:
o Peak heating: 75%

586,680.00

Double-Skin Facade Thermal Efficiency:

Facade Redesign o Decreased U-value

o Decreased Shading Coefficient

Savings:
o Energy (21%) $0.00
o Cost (5800,000 / year) UFAD VAV UFAD

Double Skin  Double Skin

Facade Facade

14 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




TheNetwHorkTimes Thermal Loads

Wil i Fxisting HVAC Envelope Loads: HVAC Associated Emissions by Floor (CO,e)
H | o Peak cooling: 58%
o Peak heating: 75% 1 805,657
2,000,000 1,644,852
1,800,000 1,426,469
Double-Skin Facade Thermal Efficiency: 1,600,000 1,799,433
: 1,400,000
Facade REdESIgn o Decreased U-value 1,200,000

lb CO,efyr 1,000,000
800,000
600,000

o Decreased Shading Coefficient

Savings: 400,000
200,000
o Energy (21%) 0

o Cost ($800,000 / year) UFAD VAV UFAD

L. Double-Skin Double-Skin
o Emissions (23%)

Facade Facade

15 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




. @ thgw_jlﬂmk-@imgg Serviceability and Maintenance

3
I

st | 2’ 6” accessible cavity
i

Louvers support
walking loads

1 -

Facade Redesign

JE/ .

[ ]

16 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Facade Redesign
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Cost Comparison:

Double-skin facade up front cost: $18.7 million increase

Annual energy savings: $800,000

Simple payback period : 23.43 years

$ 83,527,260

$ 102,273,745
S 18,746,485

$ (800,000)




Facade Lighting Redesign
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. @bﬁﬂkwﬁoﬂ&%’eﬁ Facade Lighting Redesign
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Facade Lighting Redesign
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Floor System Redesign

-

Goals:

o Increase rentable floor space
o Decrease floor-to-floor height

Redesign Opportunities:

o HVAC (UFAD/VAV to Chilled Beams)
o Structural Floor System (Castellated Beams)




. @ hl*NBlUJlﬂlJl'k@iml?S Structural Analysis

.
-~
~.
-
"
v

i | Initial Study
H | H o Investigate the required depth for interstitial
space

Assumptions:
o Loading conditions were the same as in the

existing building

Floor System Redesign o UFAD System would be removed

Result:
o 28" Deep Castellated Beam Required

Existing 30°-0" x 40°-0” Perimeter Bay

25 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




. E th@lU_ﬁmk’@impg Structural Analysis

Ceiling Plenum: 3" 10"
Raised Floor: 6”

i

Concrete Floor: 5 1/4”
Castellated Beam: 28” Max

H L‘( Initial Study

Investigate the required depth for interstitial space Clearance: 5’

Assumptions:

. Loading conditions were the same as in the existing buildin
Floor System Redesign J g g

UFAD System would be removed

26 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




. EhtNglU_ﬁmk'@impg Structural Floor System Redesign

. HL‘, Composite Castellated Beams

Allow for Coordination within Interstitial space

Floor System Redesign

27 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




. Q? hB'N?w-iEDﬂ(_@im?ﬁ Structural Floor System Redesign

i

i L"’ Composite Castellated Beams

Allow for Coordination within Interstitial space

=1

Metal Deck

. = Long Span Metal Deck
Floor System Redesign |

Dovetail Ribbed Composite Metal Deck

Dovetall Ribbed Composite Metal Deck (DT)

28 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




. @: htNglU_jlﬂmk'@imgg Structural Floor System Redesign

v AW 4 Configuration 1:
H | L‘ o Maximize Span

o Minimize Number of Members

Floor System Redesign

Configuration 1.:
15°-0" Span Typ.

(Shoring Required)

29 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Floor System Redesign

30

Structural Floor System Redesign

Configuration 2:

o Minimize Shoring

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Configuration 2:
10°-0" span Typ.




. EthplU:lﬂmk'@impg Structural Floor System Redesign

.H """ L“ Total of 6 Main Option Investigated

Typical Gravity Loading
o Superimposed Dead Load - 20 psf
o Live Load — 50 psf (+ 20 psf partitions)

Floor System Redesign Member Depth
o All Met 28” Depth Parameter

o ._._.f_—ul__é_..,j,;,-,ﬁ.-”a *v-,if_v,:, 4
| |

' |
[
i

31 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




_ EhﬁNplU_le‘mk@impg Structural Floor System Redesign

) j N = = .L.‘;lu.'lh
r Floor Vibrations Due to Human Activity: - i Depth
o 0.5% g Peak Acceleration (AISC Design Guide 11)

Slab t (in) Slab Weight Peakﬂ.ccel

Floor System Redesign ! psi
-_..

Selected Options for Cost Analysis
Configuration
3 | DT | NWC | Yes
4 | DT | wc | Yes
| 5 | DT | NWC | No
6 | DI [ LwC | No _

Ecasonwc | 4000 | 7 | 25 | 43 | Joss]

32 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




. @bgﬂpw;ﬁnrlg@impg Cost Comparison of Floor Configurations

Wil i Existing Floor Configuration
' fﬁuh,nﬂ o Configuration #2 — 10 ft. typical spans
5 T o Wide-flange Beams

o Typical Composite Metal Deck

Floor Configurations Conclusions
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7,920,000 S 82,160,000 $2,490,000 S 92,580,000

New Floor Configuration
o Castellated Beams
o Configuration #2 — 10 ft. typical spans
o Dovetail deck

s T =
shes IGLLLITERTTT ooiss

A e
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Floor System Redesign

34

Structural Floor System Redesign

Member Check Cantilever & Overhang

o Used New Loading Conditions
o Verified Existing was Adequate or Resized Appropriately

Beam Check qummary
| Newload | .-
Location |Existing Member Deflection nl.dC N
-
3% | 12 - | NG | wiaxel| 1250 | 156 |
:
-
5.
"3 o | ox [wimaso] o0 |37 ]
m
--

*Selected to elminate the coping of castellated members

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Floor System Redesign

HVAC Redesign
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Multiservice Chilled Beams:

o Integrated design

www.Halton.com

www.halton.com

www.halton.com




CheNewAorkGimes HVAC Redesign

AL Multiservice Chilled Beams:
L—( o Integrated design

Typical Layout:
o 155 beams per floor

Floor System Redesign

36 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




CheNewAorkGimes HVAC Redesign

e Multiservice Chilled Beams:
H | L-( o Integrated design

Typical Layout:
o 155 beams per floor

Energy Consumption by Floor

4,017

Savings: )
B Source

Floor System Redesign
o Energy (10-16%) msite

Chilled Beams UFAD

37 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




CheNewAorkCimes HVAC Redesign

L Multiservice Chilled Beams:
H‘ o Integrated design

20-Year Lifecycle Cost Savings

$6,405,505

Typical Layout:

o 155 beams per floor 57,000,000 $4,910,572

56,000,000

55,000,000

. Savings:
Floor System Redesign ) $4,000,000
© Energy (10-16%) 53,000,000
o Cost ($47,000 / month) T

$2,000,000

$1,000,000

New York Times Forrest City Ratner
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CheNewAorkGimes HVAC Redesign

HL( Multiservice Chilled Beams: HVAC Associated Emissions by Floor (CO,e)

o Integrated design

_ 1,805,657
Typical Layout: 2,000,000 1,516,049

o 155 beams per floor

1,500,000

. Savings:
Floor System Redesign I (10-16%) b O,y 100,000
o Cost ($47,000 / month)

. 500,000
o Emissions (8-16%)

Chilled Beams UFAD
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Floor System Redesign
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Office Lighting Redesign
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- @heﬁzwﬁﬂfk@impg Cost of Proposed Floor System
iy

o Cost addition of extra floor

2,988,000.00
385,000.00
3,328,000.00
303,000.00
2,915,000.00
1,027,000.00
607,000.00
215,000.00

1l|x‘:r

R Ty

11 X
4.0

ol

Sy

T

: ;ixxxﬂ(

Floor System Redesign
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. @bwpwmw?ﬁ Cost of Proposed Floor System

Wl g
CHAUEHEERE 1 o Cost addition of extra floor

i i
13y " II ;—.'.'l' e, ®
N s S o Additional SF of leasable area
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el T Additional Rent Annually ' 21,000SF = S60/SF | $1.26 million
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. @ hpNgw_Hmk-@imyg Cost of Proposed Floor System

Yearly Energy Costs by Floor

H i L“t o Cost addition of extra floor
o Additional SF of leasable area
o Chilled beam cost savings

$81,848 586,680
$90,000
$80,000
$70,000
$60,000
$50,000

Floor System Redesign

540,000
$30,000
520,000
510,000

Chilled Beams
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. @bgﬂpw;ﬁnrlg@impg Cost of Proposed Floor System

1,@ il h ILEJ“ o Cost addition of extra floor
”“” ot o Additional SF of leasable area

s T
e it T i)

b S o Chilled beam cost savings

LI RTINS S

“j'i“*,: o Overall cost comparison Additional System Cost S 12,268,000
i Additional Rent $ 1,260,000

e LTI
t000: L biddtbatibdil thpttac:
i geaatt L LIITIIER T EAs 200 s
¥

Floor System Redesign 1 T Energy Savings S 565,800
Payback Period 6.72 years
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. @hyNew;ﬂnﬂ('@impg Integrated Design

) ‘_ N
"J I H o Constructability

o BIM Use Analysis

o 3D Coordination
o Parties Involved

o Structural

o Mechanical

o Lighting / Electrical

o Construction Management
o Outcome

Floor System Redesign
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. @: thgw_jlﬂmk-@imgg Core Redesign

- t Goals:
H | H o Increase rentable floor space

o Explore trade issues (Concrete vs. Steel Core)
o Explore cost for core redesign

Redesign Opportunities:
o Reconfigure core layout structurally and architecturally
o Decrease footprint of the structural core

. o Service Spaces
Core Redesign
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. Ethylv_ﬂmk’@impg Core Configuration

) j N
r Maintain structural symmetry
o Reduces torsional effects due to lateral loads

o Center of geometry converges with center of
pressure, center of mass, and center of rigidity

Core Redesign
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. @thglU:lﬂmk’@impg Core Configuration

Maintain flexibility of space Example: Floors 46 - 50 New Configuration

. [l l t
H | L‘ Existing Configuration

Core Redesign

52 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




Feasibility Study: Elevator Reduction

@hVNBw_THMk'Gim?ﬁ Elevator Configuration

’ _ Existing Configuration

e oy o) ] Sy

,,,,,,,,,

Core Redesign

i et o e i e G g

SV B OSSN S IR SR RN AR SIS R PSRN S SRR S SIS SRR Wy,

26 Passenger Elev.
2 Service Elev.

22 Passenger Elev.
2 Service Elev.
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CheNetworkTimes

Core Redesign

54

Core Configuration

. Existing Configuration

}AIM s‘:«l\i I S N

N I BFARN 1T

i et o e i e G g

26 Passenger Elev.
2 Service Elev.

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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26 Passenger Elev.
2 Service Elev.




| e o e e Tt T T T T =

18

. @htNklUjlﬂnfl(’lemk‘ﬁ Architectural Configuration Existing Core Configuration New Core Configuration

Floor | Occupant Existing Leasable Area New Leasable Area (SF) | Difference (SF)

Core Redesign

Additional Rent Annually 5864 SF

............
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Existing Lobby

Core Configuration
BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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. @ thew_‘HMI(Gim?ﬁ Service Space Configuration

| Existing S
H i | Mechanica
{4 { .. l IEI..- C

Electrical 180 S

SF
SF

g Core — 8" Floor .

277 SF

Service Elevators
i

Tenant Sp

_ Existin

Core Redesign

Mechanical Room
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. @bkﬁﬁwﬁoﬂ&%?ﬁ Service Space Configuration

Intro “ Bus Duct Vs Conduit Analysis Bus Duct Vilj
Building Background it i il Existing Conditions in NYT Portion Total Cost
Proposal 18 3 1/2” Conduit Feeders

Powers Lighting and Appliance Panels
Facade Redesign 6 3 1/2” Conduit Feeders

Powers Mechanical Equipment Panels Space Co

Floor System Redesign

Proposed Redesign

Core Redesign _ 1 p 2500 Amp Aluminum Bus Duct Feeders A
CoGen Redesign _ ; Powers Lighting and Appliance Panels Benefit of

. 1 1600 Amp Aluminum Bus Duct Feeder
B||V|/|PD : Powers Mechanical Equipment Panels

Metrics of Success




Lateral Force Resisting System
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Core Redesign
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Lateral Force Resisting System

Initial Design Parameters

Assumed Serviceability Governed Design

SRSS — Period of Vibration
o 10% of 10.8s (Existing Design)
Serviceability Limit States Under Wind Load -
Lawrence G. Griffis (AISC 1993)

Lateral Drift & Deflection
o Wind - H/450 = 19.88” (Existing Design)
D+0.5L+0.7W (ASCE 7-05, CC.1.2)
o Seismic — 0.015h,
1.0E

Design checked for Strength
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Lateral Force Resisting System
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| @: byNewJHmk-@im?g Lateral Force Resisting System N

4-{1‘ Shear Wall Design: Lobby Level g

wall t, NSS
Direction (in) Direction (in)

Core Redesign
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‘ @ htNglU:lEﬂfk@impg Lateral Force Resisting System N

Shear Wall Design: Level 2 — Level 28 S

w f
' T wall t, N/S

Direction (in) Direction (in)

Core Redesign
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‘ @ htNglU:lEﬂfk@impg \ Lateral Force Resisting System N

=
i

i P Shear Wall Design: Level 29 — Roof S

wall t, NSS
Direction (in) Direction (in)

Core Redesign
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. Ethylv_ﬂmk’@impg Lateral Force Resisting System

W14x370

* J t Outrigger Design: 28t Mechanical Floor

o
o
LN
x
w
=

W14x311

Core Redesign

W14x370
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. Ethylv_ﬂmk’@impg Lateral Force Resisting System

W14X176

H; Outrigger Design: 28t Mechanical Floor

y

o
o
3]
>
q-
=

Core Redesign
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CheNewAorkCimes

Core Redesign

67

Lateral Force Resisting System

Outrigger Design: 28t Mechanical Floor
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Core Redesign

68

Lateral Force Resisting System

Serviceability Governed Design — Assumption Confirmed

SRSS — Period of Vibration
o 10% of 10.8s (Existing Design)

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Lateral Drift & Deflection

o Wind - H/450 = 19.88" (Existing Design) \/
o Seismic — 0.015h,

Lateral EZ'iSFII|:E|II:EITIEr'IT Due to 0.7 Wind

SD from e : -
ompliance ?
ETABS P

0.0009
0.029467 |  0.001

Strength Check — Members Adequate




. @bgﬂpﬁjiﬂ;ﬂl;k:@i‘ﬁfg Cost and Schedule Changes
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Cost and Schedule Changes

-

-
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Cost of concrete core vs. existing steel core

General conditions changes
o Superstructure schedule
o GC cost changes
o Constructability

Overall Cost Analysis
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. @bgﬂpﬁjiﬂ;ﬂl;k:@i‘ﬁfg Cost and Schedule Changes

;. .1 - k . .
i il )ﬂ ilL Cost of concrete core vs. existing steel core $ (37,171,395)
11244 ;} l ||| B ’ ’

| 21,500 CY $ 18,676,730

A

i el U IR o
[eaatt ITTLITRRIIL S &
st
et I ITLIITNITG &

AARR
AR SR AN

e i o General conditions changes

i 2.5 Month $ 81,700

o e e o Superstructure schedule

e o o GC cost changes 2 Winters $ 4,000,000
i o Constructability

3¢
HIM a3

P

El
=ittt -
| °

S s 5’8464 SF S 351’840 per year

Core Redesign e

s

FE AR

d

Overall Cost Analysis

R3 x
AT




. @bgﬂpﬁjiﬂ;ﬂl;k:@i‘ﬁfg Cost and Schedule Changes

WL A .
LA )ﬂ ki Cost Of concrete core vs. eX|st|ng StGE| core S (37 171 395)
l V4 V4
21,500 CY $ 18,676,730
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o e e o Superstructure schedule

e o o GC cost changes 2Winters $4,000,000
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' @bﬁNRwM?ﬁ Lobby Lighting Redesign N -
Intro
9” Recessed Downlight . H i '

Building Background i

eiete

Proposal i

e
A

Facade Redesign

8” Recessed Directional Downlight W |: . T | E

Floor System Redesign [

Core Redesign e "mm» R E i :
CoGen Redesign e : I . 4’ Recessed Cove [m]

BAEn R

BIM/IPD i
Metrics of Success S S




CheNework-Cuanes

Intro
Building Background
Proposal

Facade Redesign

Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD
Metrics of Success

Sy
—® 4

it

e

-

Sisk

-

LRI
T

i
i
e

nnnsnE e
. _

Lobby Lighting Redesign

il 24
b et

lv.lvq
I

hitteatt L.
T 0

S T
==
CUTTRRR TR SR
o
s et
i e
d4hidddadt
W

I tum Bih
A R
I =
TN oss

UL EEREEL

I

Pl -

130 S s




Core Redesign

|
=i

R

g
bl

S .l Jood
. = 3

TN
CLITHITRT T e
MR

Wi e

Lobby Lighting Redesign

gttt I LIIIITIITG &
e M E
7 mum.uqf t
==t | s
apf] [hadiifbiedil poeird
(LATRTT | waasaresnsts  15OT
et LR I bt
| iaaets ISTINITRITITH SEEE
Wit baspsiisdif 13l 4
gl
R AT S
SIS S
e DA 3¢
i Ve #m.-tmmf;-wﬁ
b sd) HALTLLTTRTIA i
==l s
e e
(iely Wil
A
,r:,‘ :nn nu::i :
Ermii TR S
e RLLUIIR T S
s dbrHe
Iaal] oottt brmate
47 SRR ] L8
et LT B
et SLLINT R T T T TR
i sy
e e
bl
i

wlgi

il

Wbl

- L}
L] L}
L] L}
L] L}
L] L}
4 L
L] [ ]
& -]
L] [ ]
- -

[N
LRI ol
TSI

W
]

M

Tt

MHadipis

44400
sl

"
LRER AL




. @bzﬁnmﬁnﬂs%ﬁ Lobby Lighting Redesign N \

Intro
Building Background
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Proposal
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Core Redesign
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Lobby Lighting Redesign

Core Redesign

18.75

15.00

11.25

50

.75
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. @ hB’N?w.’]HMk’Gim?ﬁ Existing System / Goals

Wil Existing System:
'J i H o 1.4 MW Internal Combustion

o 40% power capacity for NYT
o 250 ton absorption chiller

Redesign Goals:

o 100% power capacity for NYT

| e o Increased energy cost savings

CoGen Redesign | | o Decreased energy associated emissions
| o All met!
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Redesign Considerations

Utility Data / Spark Gap

| Udiy | Yeahy$/Unit | Reference |
New York City Water Board

Spark Gap
Cost / (MMbtu)
S 11.27

S ny
S 1540
S oo

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Space Constraints (3000 ft? total)




. @ hchwglﬂnxk-@imyg Redesign Consideration

;!.._Hh Redesign Considerations:

o Building thermal and electrical loads

Load Profiles for December 17-23

Load Profiles for July 23-29

25000.00 20000.00

20000.00 +

15000.00 -

*' oela 15000.00 -
i ‘ = Coo0ling Mbh 10000.00 3

~kW

s Cooling Mbh
kw
= Heating Mbh

Vol tinss 10000.00 -

5000.00 -

5000.00 - s Heating Mbh

0.00 v

CoGen Redesign
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Redesign Alternatives

Prime Movers

CHP System Existing Alternative 1 Alternative 2 Alternative 3

PimeMovers | | | 1

2-700 kW
Recipricating Engine(s) 2 - 700 kW 6 - 700 kW 2- 700 kw
1 - 1300kW

- e o=t Caterpillar, G3516 LE | Caterpillar, G3516 LE
sterpillar, aterpillar, Caterpillar, DM5496 Solar, Saturn 20
106,020 63,720 50,340

Gas Turbine(s)

Make, Model

Fuel

Total FIoorArea

Total We|ght
(Ibs]

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Gas Turbines

|IC Engines




Redesign Alternatives

Prime Movers Existing System: 1,400 kW

CHP System Alternative 1 Alternative 2 Alternative 3

ane Movers

R T TN AL ]
b
SRS I
eI ES
gisatt LTI IITE 38
R ISR0! L abidiiinntil N
i Sanadt (LLLIINTERE I TEs S50
== ==

Ir =
52

X X{X XHx
Yo¥ivodydods

e had bbbl 1

i ottt 0 2-700 kw

g e e Recipricating Engine(s) 2 - 700 kW - 700 kW - 700 kW
L L (TIP3 i p g g

13 ;:|:||: HIE l lDOOkW

R

FesEiEtiig e

b et

1 dadis ETTITIRT NN SRk
s

L oty Y el e caternillar. cas16 LE HRTEEEE Caterpillar, G3516 LE | Caterpillar, G3516 LE
N ety R aterpillar, , G35! :
IIIH “” i | Sl > SR e Caterpillar, DM5496 Solar, Saturn 20
2241 [ STTRETTRTITN oVoly

i Fuel Natural Gas Natural Gas Natural Gas Natural Gas

Bt e
CoG Redesi il e B
oGen heaesign il Tota Foor Aes
i i i 1,600 o 970
s e e
o :;:"i“ i Total We|ght
oL ittt - e 35,340 106,020 62 720 |
i et e | by c Englnes
i L A
it (TR e
(et b e LR i b
T ==
I ] ot
i e |
sl i

T




. G{ htNBwﬂDIkﬁf‘lm?ﬁ Redesign Alternatives

Prime Movers Alternative 1: 4,200 kW

i PimeMovers | | ]
- 2-700 kW
| Recipricating Engine(s) 2 - 700 kW 6 - 700 kW 2- 700 kW
1 - 1300kW

Vake. Moda T e roillar G3516 LE Caterpillar, G3516 LE | Caterpillar, G3516 LE

illar, :

ake, Mode CisI e ¢ P Caterpillar, DM5496 Solar, Saturn 20
1,

Gas Turbine(s)

- b | N - b | N
[ .,,,!‘;-IJ;“, o .',,!‘,-IJ;“,

5L
| Ti"}}l :

" "

§ (5
| Ti‘ \Wk

COGen REdESIgn i ) Total Floor Area
= e o2 600 4,800 2,970 2,735
,{ ‘ Total Weight
o 35,340 106,020 63,720 50,340 .
Lo (Ibs) IC Engines
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Redesign Alternatives

Prime Movers

CHP System Alternative 1 Alternative 2 Alternative 3

ane Movers

2-700 kW
Recipricating Engine(s) 2 - 700 kW 6 - 700 kW 2- 700 kw
1- 1300kW

e e Il [ Caterpillar, G3516 LE | Caterpillar, G3516 LE
shein i s SRR Caterpillar, DM5496 Solar, Saturn 20
Total Floor Area
, 2,970 2,735
Total Weight
106,020
(Ibs)

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Alternative 2: 2,700 kW

|IC Engines

1,300 kW IC Engine
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CoGen Redesign

|
|
|
1
1
1
|
|
4
i
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Redesign Alternatives

Prime Movers

Existing Alternative 1

Recipricating Engine(s) 2 - 700 kW 6 - 700 kW

CHP System

Prime Movers

Gas Turbine(s)

Make, Model Caterpillar, G3516 LE | Caterpillar, G3516 LE

35,340 106,020

Fuel Natural Gas

Total FloorArea

Total Weight
(Ibs)

|I ;pN

Alternative 2

2-700 kW
1 - 1300kW

Caterpillar, G3516 LE
Caterpillar, DM5496
2,970
63,720

Alternative 3: 2,700 kW

Alternative 3

2 - 700 kW

1- 1300kW

Caterpillar, G3516 LE
Solar, Saturn 20

Natural Gas

2,735

50,340

|IC Engines

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

1,300 kW Gas Turbine




. (7_{ bprw_ﬂgnﬂ(-@im?g Redesign Alternatives

ol Ri2ime Tah
f.j{\\;,_w_ik EET Vo)

_ ' AN

I ; " » Al

IC Engine: Cooling Load Potential Gas Turbine: Excess Thermal

b i | T WrgEN

? Alternative 3 Cooling Potential for July 23-29

i Cooling Mbh

: Zau e ] kw 25000.00 + High

% 2000000 + High 20000.00 \ = Cooling Mbh
: ‘: """ 15000.00 15000.00 -

| 10000.00 10000.00

1 N 5000.00 $000.00

CoGen Redesign
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Redesign Alternatives

Energy / Emissions

Alternative 2 Alternative 3

CHP System Alternative 1

Energy / Emissions

Max Power Output 1,400 4,200
(kW)
Yearly P tput
early Power Outpu 12,101,254 22,731,012
(kWh)
Max Thermal Rejection 9.340
(Mbh) ’
Usable Heat Rejection
66,509,219
(Mbh/year)
Fuel Consumption 12.49
(scf/kWh) ’
Max Fuel Consumption
17,485
Emissions Reduction .
(Ibs CO,e/year) T

2,700 2,700

7,030,255

18,388,809
11,358,554

28,020 15,240 18,940

80,267,534 73,141,027 81,940,305

12.49 12.11 13.35

52,455 32,692

30,459,556 24,641,004

10,442,812

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Reduction in CO,e Emissions

30,459,556

24,641,004

16,215,680

Ib/year

Existing Alternative 1 Alternative 2

Alternative 3
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89

Redesign Alternatives

b Energy Costs

CHP System Alternative 1 Alternative 2 Alternative 3

Costs -

Installed Costs
() S5,600,000 $16,800,000 $10,800,000 $12,100,000

Maintenance Costs $0.005 $0.005 $0.005 S0.005
($/kWh) ' ' ' $0.015

Maintenance Costs
) $60,506 $113,655 S91,944 $205,530
Building Energy Costs
$11,310,248 $9,766,130 510,443,122 $10,649,749 ‘
Total Energy Cost Savings
$2,272,786 $3,816,905 $3,139,912 $2,933,285
($/year)
Payback Period
7.83 6.71 14.29
(years)

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Total Energy Costs: $13.5 million for SHP

Yearly Cost savings

53,816,905

»4,000,000 3,139,912 ¢7933,285
,000 52,272,786
Ib/year 52,000,000
$1,500,000
S ,000
$500,000

SO

Existing Alternative 1 Alternative 2 Alternative 3




. @ byNew_‘Hmk'@imyg Redesign Alternatives

.H “ M Simple Payback Period

CHP System Alternative 1 Alternative 2 Alternative 3

I

Installed Costs
() S5,600,000 $16,800,000 $10,800,000 $12,100,000
Maintenance Costs $0.005 $0.005 $0.005 S0.005
($/kWh) ' ' $0.015

System Payback Period

16.00

14.00

12.00

10.00

years 8.00
6.00

4.00

2.00

0.00

Maintenance Costs
$60,506 $113,655 $91,944 $205,530
(S/year)
Building Energy Costs
| g Energy $11,310,248 $9,766,130 $10,443,122 $10,649,749
CoGen Redesign i e
Total Energy Cost Savings
g ‘ $2,272,786 $3,816,905 $3,139,912 $2,933,285

Alternative 1 Alternative 2 Alternative 3

Payback Period
7.83 6.71 14.29
(years)
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. @hyNew;ﬂnﬂ('@impg Redesign Alternatives

L Alternative 2: 2,700 kW
il Summary

Overall Comparison Alternative 1fAlternative

Energy Cost
Source Energy Emissions

CoGen Redesign 5

IC Engines 1,300 kW IC Engine

9 1 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




. @ byNew_‘Hmk'@imyg Redesign Alternatives

}*FJH; Alternative 2: $10 million in savings over 20 years

Summary

Alternative 2 Energy Cost Saving and Payback
$15,503,634

Overall Comparison

Energy Cost

Source Energy Emissions $5,200,000

S6,000,000

54,000,000
52,000,000 ﬂ ‘1 ﬂ ﬂ
SO 4 1 !
1 2 3 a 5

6

Payback Period

CoGen Redesign

System Footprint

|
7
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Integrated Project Delivery Process
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Building Information Modeling Process:

BIM Goals

Group Goals:
o Enhance communication and information flow
o Visualize project changes

BIM Use Analysis

Workflows
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Building Information Modeling Process:

1 BIM Goals
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. @bgﬂpﬁjiﬂ;ﬂl;k:@i‘ﬁfg BIM Use Analysis

Building Information Modeling Process:

P
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' @bwpr%?ﬁ BIM Workflows N

Autodesk

“ Revit

i Building Information Modeling Process:
il

i
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w11 BIM Goals
L8 e Group Goals: Autodesk
M ey i o Enhance communication and information flow Revit -

= | e o Visualize project changes AR
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. @hprw_iHnﬂ(-@impg Metrics of Success

Yearly Energy Cost Savings by Category

Increased Profitability
* Operating Costs

* Leasable Space |
$867,126 Chilled Beams
$565,800]

Increased Marketability Double Skin Facade
e Sustainability
* |[conic Image

Cogeneration Redesign

| $800,000
$ 2,232,926 / year
1
= e
° L-._ _ —r ] =
Metrics of Success =7, | -
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Metrics of Success

v
SRS

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
* Sustainability
* |conic Image

22
o .v&

‘ J
g awe v
ALY
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&‘ “\\
SN
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Additional Square Footage
Additional Rent

26,864 SF
$ 1,601,840
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Metrics of Success
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Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
* Sustainability
* |conic Image
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Building Energy Use Associated Emissions (CO,e)

85,941,105

100,000,000 75,802,
80,000,000
60,000,000
lbs CO,e/yr
40,000,000
20,000,000

0]

Chilled Beams Exisiting

BOMiHroa dglysReQuyetion




CheNewtorkCimes

Metrics of Success

Metrics of Success

i i i
!!'l‘l l .'."l'
B o isetie
nf,—: ‘.m..aumm*
ottt {4
ip———
R L SHTITRTIT 2ot
e #wr. HatllE
: , Jatbbbieating e:‘
S =2
U=t (STIRTTRSEITTN 3 s
(LATRENT | wants peembes - ST
tistiant LALLEILRLTTTNY Se s
" ,tm“m.m
Uittt H,‘,q;:
i
i o e
Wsesd i
e RS i
=it lﬂn
lg}-! LU TSI e
et LI LI
istenti TLITIIRIINT G S 23S
& &
|[:‘. R aeitistast 4 oVt
"r"j“'* Fi et it
et L I
{ 5

-----------

4 I
wgrors s e

M

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
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Upfront Cost S 18.7 million
Annual Energy Savings $ 800,000

117
348,09
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Increased Profitability
* Operating Costs

* Leasable Space Upfront Cost $ 12.3 million

-

L i ” Annual Energy Savings $ 565,800
il prich Increased Marketability Annual Added Rent $ 1.24 million
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Increased Profitability
* Operating Costs Upfront Cost S 17 million

* Leasable Space
Annual Added Rent S 1.6 million
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e Sustainability
* |[conic Image
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