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The Team



What do we mean by “net-zero”?

100.0%
ASHRAE 90.1-2004 baseline

50.0%
of ASHRAE 90.1-2004 baseline

0.0%
of ASHRAE 90.1-2004 baseline

[0 kWh annual net usage] 

Prototype 50% Energy Reduction Net Zero Energy

U.S. Department of Energy Commercial Buildings Initiative:
 > 50% better performance than ASHRAE 90.1 2004
 > On-site renewables only
 > Net-zero annual energy consumption



Why is retail an opportunity?

Retail rollout architecture is based on a one to many model 
for efficiency - which also applies to energy. Gains in efficien-
cy for the prototype extend to the entire retail rollout port-
folio.



EXTERIOR PERSPECTIVE 
SUMMER TREES
CITY OF PORT ORANGE, FLORIDA
24 FEBRUARY, 2010

Part I: In the Lab
Establishing baseline



Original PNC prototype

~4,000 sf
6 Tellers Stations, 4 Customer rooms, Attached drive-thru

SIP + Stick-built Construction
Designed for Zone 2 & 3 CBECS climate (North East)



Original Prototype Energy Profile

The ASHRAE 90.1 2004 baseline was calibrated based on 
electrical panel and individual plug-load metering of an ex-
isting, prototypical branch in Richland, PA. 



Plug-load detail

Detailed energy profiles were analyzed by the team to under-
stand in detail how loads varied by hour according to actual 
branch use. 



Part II: Initial EEMs
Engineering and material improvements



Initial Energy Efficiency Measures (EEMs)

Energy reduction through improvement of typical systems 
and materials.

Interior lighting
specified lighting within the building envelope

Envelope

Exterior lighting
decorative exterior lighting and site lighting 

Plug Loads
bank appliances, ATMs, computers, servers,
 monitors, printers, TVs, cameras, etc. 

Fans
building air supply and exhaust

Cooling
hvac cooling system

Water
service water heater



Envelope Construction

Improved envelope efficiency by comparing Total Life Cycle 
Costs (TLCC) vs. net site energy percentage savings to identi-
fy the most energy efficient wall construction for the money.

Baseline ASHRAE
90.1-2004

 Prototype Case

Min TLCC
(Max savings for min cost)

Max Energy Savings
(Max energy, highest cost)



Natural Light

Excellent natural, lighting in public spaces and an extensive 
analysis of glazing options to find the best light to solar gain 
ratio (LSG).  Orientation and shading were optimized to elim-
inate glare and hot spots through indirect lighting.



Artificial Light

All public facing interior and exterior lighting converted to 
LED fixtures with excellent color rendering indexes (CRIs). T8 
fixtures are used in utility rooms for cost efficiency. Daylight 
and occupancy sensors are used for daylight harvesting.



MIN (OFF)

MAX (FULL POWER)

STAGE 1 COMPRESSOR

STAGE 2 COMPRESSOR

Cooling and Fans

HVAC unit capacity was reduced after metering revealed that 
the standard unit was “short-cycling” - an inefficient process 
where the 2nd stage compressor is used in only short inter-
vals. A cost-effective adaptive fan unit was selected over VAV.



Energy Recovery Ventilator

An Energy Recovery Ventilator (ERV) uses exhaust air to cool 
air coming into the RTU to reduce cooling loads.



Initial Evaluation

The initial evaluation indicated a 25.8% overall reduction 
from baseline consumption and helped to identify exterior 
lighting and plug loads as targets for further reduction.
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Opportunities: Plugs & Signage

The biggest outliers from our initial evaluation were plug-
loads and signage energy consumption. Plug-loads were 
evaluated for automatic/programmable solutions. Signage 
vendors were engaged to upgrade their technology to LEDs.



kWh/yr

0 25k
50k

75k
100k

125k
150k

175k

kWh/yr

0 25k
50k

75k
100k

125k
150k

175k

140,150 kWh
baseline

3,800 sf design 4,900 sf design

172,781 kWh
baseline

76,115 kWh
w/ EEMs

69,887 kWh
w/ EEMs

4,900 sf Baseline
ASHRAE 90.1 2004

172,781 kWh

final model

76,115 kWh

3,800 sf Baseline
ASHRAE 90.1 2004

140,150 kWh

initial EEMs

108,797 kWh

plug-load/signage EEMs

69,887 kWh

interior
lighting

exterior
lighting plug-loads fans cooling hot water

interior
lighting

exterior
lighting

plug-loads fans cooling hot water

interior
lighting

exterior
lighting

plug-loads fans cooling hot water

interior
lighting

exterior
lighting plug-loads fans cooling hot water

interior
lighting

exterior
lighting plug-loads fans cooling hot water

Additional Reductions

With signage, plug-load (and water heater) reductions the 
model indicated we would be able to achieve a 50.7% overall 
reduction achieving our target reduction of 50%.



Part III: Reality Strikes
Model application in the real world



IV.   The Charrette Plan 

       

  B. Elements of the Plan 
 
Overall Organizing Principles   
 
Existing Street Grid.  The South Andrews study area consists of an 
established grid of streets creating blocks of a fairly regular dimension, 
usually no more than 400 feet in length.  This street pattern is well 
suited for an urban development pattern, though the row of blocks on 
the west side of Andrews between 14th and 20th Streets have fairly 
shallow depths.  This grid is a strong organizing element that serves as a 
clear orienting device and is easy to subdivide into areas of different 
characteristics.  
 
Sub-Areas.  The study area extends for over a mile along South Andrews 
Avenue, a distance too long to walk comfortably, and also too long to 
be perceived as a discrete area with only one distinctive character.  The 
study area thus needs to be subdivided into a series of smaller planning 
units, which can then respond to a finer grain of development types.  In 
evaluating the existing conditions, it became apparent that the area 
naturally seems to form four smaller areas of roughly equal size.  These 
areas are identified in Figure 4.2 and may be described as follows: 
 

• The North End, spanning from the Tarpon River to 15th 
Street, is characterized by smaller scale buildings with a 
variety of commercial uses.  These include some of the 
older buildings in the area.  Buildings along the railroad 
tracks are larger, predominantly one story in height and 
house a variety of storage and quasi-industrial 
commercial uses.  The buildings along Andrews are 
smaller, one and two story buildings, some of which were 
originally residential, but are now converted to office use.  
Many are occupied by attorneys, who enjoy the proximity 
to the downtown courthouses and the visibility of 
individual offices.  This area is seen as a fairly eclectic 
mixed-use district that could accommodate a variety of 

Figure 4.2 South Andrews Study Area 
 
 
 

South Andrews Avenue Redevelopment Plan       Fort Lauderdale, Florida                  IV - 
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“Design engages and encourages 
pedestrian interaction.”

“Building should be of high quality with 
minimal setbacks, oriented to provide 

light and air at the street level.”

“The ‘fifth façade’ [roof] of a building is 
treated as part of the total design.”

Site and Master Plan

The selected site for the project was designated as a “gate-
way” site for the newly adopted South Andrews Ave. Master 
Plan. There were several changes required to comply with the 
Plan and support the local business district.
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Site Changes = Building Changes

As part of the site permit process the orientation and foot-
print of the building were modified to accommodate a corner 
location and an additional entrance. To allow for traffic flow 
on the site the drive-thru was detached from the building.



PNC  SIGNATURE BRANCH PHOTOVOLTAICS

+

 4,900 SF  ~4,900 SF

Accommodating Photovoltaics

Based on our initial model and available photovoltaic (PV) 
technology we knew we would require an area almost equiv-
alent to the building footprint for the PV installation. 



Architectural Integration

Rather than relegating the PVs to a solar farm hidden from 
the public the design team opted to integrate the PVs into 
the architecture of the building as canopies that would be-
come part of the customer experience.



horizontal connection

Architectural Expression

To unify the site elements in a single architectural expression 
the team designed a louvered screen that would also provide 
indirect lighting for the primary customer spaces.



Part VI: Beyond 50%
Additional energy efficiency measures



Image: NexTek Power Systems

DC Grid

Since all 2’x2’ fixtures were LEDs which use direct current 
(DC) power - the same type of power generated by PVs - the 
team integrated a DC grid to directly power interior lighting 
from the PVs, bypassing the utility meter altogether.



Additional Plug-load Efficiency

As newer and more efficient technology came to market, up-
grades were made to existing banking and marketing equip-
ment.
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Final Model: Bigger but Better

Despite a larger footprint, our final model showed that the 
design revisions had a positive impact. Our final model prior 
to construction showed a 56% reduction.



Part V: Beyond Energy
A holistic sustainable approach



Shrubs
27 AD Coastal Leather Fern ACROSTICHUM danaeifolium 3 gal. 16" ht x 14" spr. full

115 CI Cocoplum CHRYSOBALANUS icaco 3 gal. 16" ht x 14" spr. full
118 HM Dwarf Firebush HAMELIA macrantha 3 gal. 16" ht x 14" spr. full
324 HL Spider Lilly HYMENOCALLIS latifolia 3 gal. 24" ht x 10" spr. full
493 MCP Gulf Muhly Grass MUHLENBERGIA capillaris 24" ht. x 18" spr. 3 gal. 30" o.c.
21 PN Wild Coffee PSYCHOTRIA nervosa 3 gal. 16" ht x 14" spr. full
24 RH Needle Palm RHAPIDIOPHYLLUM hystrix 36" ht 40" spread, 15 gallon
66 SC Blue Palmetto SERONA repens 'cerifera' 7 gallon 36" ht x 36" spread -full
3 SM2 Blue Palmetto SERONA repens 'cerifera' 42" ht x 42" spread -full on 12" stems - B+B

1007 SB Spartina Cordgrass SPARTINA bakerii 24" ht. x 18" spr. 3 gal. 30" o.c.
68 ST Necklace Pod SOPHORA tomentosa 3 gal. 16" ht x 14" spr. full

108 VO Walters Viburnum 
'Withlacoochee'

VIBURNUM obovatum 24" ht. x 18" spr. 3 gal. 30" o.c.

295 VOS Walter's Viburnum 
densa

VIBURNUM obovatum 'shillings 
densa'

3 gal. 18" X 18" SPREAD, FULL, 30" o/c

28 ZP Coontie ZAMIA pumila 30"ht. x 24"-30" spr., 7 gal., 36" o.c.

Groundcover / Vines 

4 AV Aloe Vera ALOE vera 1 Gal, plant in pot with potting soil
65 CA Canna Lily CANNA flaccida -yellow 1 Gal, 30 " o/c
26 MS Sensitive Vine MIMOSA strigillosa 1 Gal, 30 " o/c
44 TS Coreopsis COREOPSIS SPP. 4 " POTS

SOD

5000 SOD EMPIRE ZOYSIA TURF (CONTRACTOR IS RESPONSIBLE FOR PROVIDING SUFFICIENT QUANTITIES 
FOR COMPLETE INSTALLATION. ACTUAL AMOUNTS MAY VARY FROM 
AMOUNTS INDICATED.

Total Site Irrigation:

5000 SF +/- Turf Irrigation CONTRACTOR IS RESPONSIBLE FOR PROVIDING SUFFICIENT QUANTITIES 
FOR COMPLETE INSTALLATION. ACTUAL AMOUNTS MAY VARY FROM 
AMOUNTS INDICATED.

12384 SF +/- Shrub Irrigation CONTRACTOR IS RESPONSIBLE FOR PROVIDING SUFFICIENT QUANTITIES 
FOR COMPLETE INSTALLATION. ACTUAL AMOUNTS MAY VARY FROM 
AMOUNTS INDICATED.

1000 LF +/- 2-1/2" pvc sch 40 Loop 
Main

(CONTRACTOR IS RESPONSIBLE FOR PROVIDING SUFFICIENT QUANTITIES 
FOR COMPLETE INSTALLATION. ACTUAL AMOUNTS MAY VARY FROM 
AMOUNTS INDICATED.

1 EA 1-1/2 irrigation meter, 
existing

Miscellaneous Plant Materials And Site Work:
110 CY Pine Bark Mulch CONTRACTOR IS RESPONSIBLE FOR PROVIDING SUFFICIENT QUANTITIES 

FOR COMPLETE INSTALLATION. ACTUAL AMOUNTS MAY VARY FROM 
AMOUNTS INDICATED.

5 Bags Pre-Emergent 
Herbicide

EA

5 Bags Fertilizer:  6-6-6 50 lb. bag
1 Bags Fertilizer:  16-4-8 50 lb. bag

CY PLANTING SOIL-BIO-
SWALES

Planting Soil for Bio-swales..see civl plan for 
quantities. See L-2 for specifications

PNC BANK
FT LAUDERDALE, FL
Terra Tectonics design group international, inc. 813-258-4504
8/2/2011 revised 8-22.11

Quantity Symbol Common Name Botanical Name Specification
Trees SHADE DROUGHT NATIVE

6 TRANSPLANT 
EXISTING OAKS

USE TREE SPADE..AND ADD BUBBLER 
IRRIGATION ON BATTERY CLOCK

TREE TOLERANT

3" or greater trees:

10 BS Gumbo Limbo BURSEA simaruba 12-14' ht x 8'-10' spr, 6" cal. measures 6" above 
grade, B+B Y Y Y

2 SM Mahoghany Tree SWEITIENA mahogani 12-14' ht x 8-10' spr, 6" cal. measures 6" above 
grade 45 gallon cont. Y Y Y

2-1/2"-3" trees:

14 CUT Sea Grape Tree COCOLOBA uvifera 10-12' ht x 6'-7' spr, 3" cal. measures 6" above 
grade 45 gallon cont. Y Y Y

19 CO Satin leaf CHRYSOPHYLLUM oliviforme 10-12' ht x 6'-7' spr, 2-1/2" cal. measures 6" above 
grade 45 gallon cont. Y Y Y

5 TDI2 Bald Cypress TAXODIUM distichium 12' ht x 6'spr 3" caliper  B+B  "Autum Gold cultivar"
Y Y Y

9 SG Paradise Tree SIMAROUBA glauca 8' ht x 4' spread 2-1/2" B+B N Y Y
Palms

10 RE Royal Palm ROYSTONIA regia 12' gray wood, B+B specimens - contractor to 
provide photographs to Landscape Architect for 
review, before delivery to site.

N Y Y

4 CM Miraguama Palm COCCOTHRINAX miraguama 12' gray wood, B+B specimens - contractor to 
provide photographs to Landscape Architect for 
review, before delivery to site.

N Y n

Trees less than 2-1/2"
6 JI Jatropha JATROPHA integerimma6 6' ht x 42"' spread 1-1/2" caliper,  25 gallon 

matching
N Y n

20 CS Orange Geiger Tree CORDIA sebestiana 8' ht x 5' spread 2" caliper,  25 gallon matching N Y Y
22 TDI Bald Cypress TAXODIUM distichium 15 gallon container,  7' ht x 3'spr 2" caliper "autum 

Gold Cultivar" from Cherry Lake Tree Farm Y Y Y

5 VOT Walters Viburnum Tree VIBURNUM obovatum "standard" 42" ht x 36" spread on 30" standards, 15 gallon N Y Y
116 Total trees planted on-site

Site & Landscape

Nearly all site runoff is diverted to bioswales located around 
the perimeter of the site where storm water will be slowed 
and filtered through native vegetation. All plants on site are 
native plants which require less irrigation and maintenance.



Building a Teaching Tool

Interactive screens located throughout the branch describe 
the project’s sustainable features and show live energy usage 
as tools to educate the community about the importance of 
green building.



#1 Lesson: Creative adaptation & human engage-
ment are just as important as engineering measures for 
sustainable design success.



Where we are today:

Monitoring, verifying and tuning a complex project like this 
may take up to a year+ post occupancy. Thus far, our model 
appears to be quite close to the meter data with the excep-
tion of HVAC consumption which is under investigation.



Thank you.
Ben Callam - benjamin_callam@gensler.com

Larry Miltenberger - lawrence.miltenberger@pnc.com


