LIGHT ON ENERGY LIGHT ON THE PLANET HIGH ON EFFICIENCY
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JUST SAVE IT

Boston’s Castle Square Super ng

Insulated Deep Retro Fit




Castle Square Apartments are a 540,000-square-
foot mixed-use property comprised of 500
affordable apartment units and 20,000 square feet
of retail space.

1960’s Brick building
NO insulation



Castle Square Development Team

CASTLESQUARE

APARTMENTS AVAILABLE ON AN OPEN OCCUPANCY BASIS
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476 TREMONT STREET
Boston | MA 02118

DeveLorep By:
Casnie SQUARE TENANTS ORGANIZATION AND WINNDEVELOPMENT
S00 Units | 1, 2, 3 anD 4 BEDROOM APARTMENTS

MANAGEMENT AND RENTAL AGENT:
WINNRESIDENTIAL

CONTRACTOR:
CWC BuiLpers, Inc.

ARCHITECT:
ELton+HAMPTON ARCHITECTS

OWNER'S REPRESENTATIVE
Pinck & Co., Inc.

FINANCED BY:
MassAcHUSETTS HousinGg FINANCE AGENCY

THE TRANSFORMATION OF CASTLE SQUARE
APARTMENTS IS MADE POSSIBLE THROUGH

| SUPPORT OF:

' GovernOR DEevaL L. PaTrICK,

LT. GovernoR TIMOTHY P. MURRAY,
MAavyor THomas M. Menino,
JoHNn F. PaLmieri, DIRECTOR
Boston REDEVELOPMENT AUTHORITY

The Team: Building Science Corporation (BSC) as the enclosure specialists; Elton +
Hampton Architects; Portsmouth, Petersen Engineering Inc.; Biome Studio - a zero-energy
and sustainability consulting group; and Pinck and Co. as owner’s representative.



Development Process

Create an Responsive Design Team

Engage the stakeholders early
Tenants Board
Winn Management
Staff/Residents

Green Workshops and Planning Charrettes
Listen to and then Set Priorities: F&

Regional

Neighborhood

Buildings/Occupants/Maintenance
Create a Road Map

Make it Easy to get it Right

What was heard:

Kitchens from 1960
Bathrooms

Old flooring
Lighting

Windows

Paint

Sidewalks
Handicap Access
Laundry
Playgrounds
Energy/Comfort
Ventilation

Tired old look
Community Space
Budget
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Castle Square DEEP RETROFIT
Design Principles
. Super Insulate
. Air Seal
. Scale down Heating & Cooling Equipment

mprove Indoor Air Quality
Harness the Sun

Reduce Plug Load



Energy Efficiency Payback

Strategic options for climate change mitigation - Global cost curve for greenhouse gas abatement measures

Cost of reducing greanhouse gas emissions by 2030

Euros per tonne of CO, equivalent avoided per year — GCS*, coal retrofit
Coal-to-gas shift
1001 Wind, low penalration — cose Industrial Waste
Industrial new coal motor systems Biodiesel
feedstack substitution Co-fiing Avoided Industrial CC5*
Livestockisails blamass deforestation Avaided deforestation
Nucle Cellulos in America in Asia
nesar CCS* EOR, ;ih:nole Higher cosl abatement
50 Small transil new coal : .
Small hydro Forestation
Industrial nan-CO; Forestation Further potential
Airplane efficiency
;I
T
10 15 20 25 30

Abatement beyond “busi

Standby lo:
ylomses Thousand million tonnes of COS

Sugarcana hiofusls

Fuel-afficient vehiclas

e
Strategies sorted by cost-
Water heating

Air conditioning
Lighting systems
100 = Thi= graphic attempts to show "all in one”; the various measures for
e vehiclas greenhouse gas reduction with bath reduction (in C03 equivalent)
e and cost (in Euros) quantified.

Read from left to right it gives the whole range of strategic options
ranging from low hanaing fruit, such as building insulation, in green

{coming with economic savings) to the increasingly higher hanging

150 anas, such as afforestation, wind anergy, in red.

* Carbone Capture and Storage
Insulaticn improvemenis

Source: McKinsey Climate Change Special Initiative, 2007.

Building Insulation provides the
largest energy & cost savings
allowing for the shortest
payback period



Commercial & Industrial: Castle Square Deep
Energy Retrofit Kingspan

Efficient Integration of
Roof, Wall & Window
Systems
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Highly Insulated
Roof
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Super Insulated Metal Exterior

R-1.7
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Super Insulated Metal Panel Exterior

Ongnal brick & concrete
buliding (R-3)

Criginal brck exterior wal
~ /
New liguid-appied air &
waler control membeane

New mineral fiber ar
flow suppresaion layer

New insutated metal

o cladding panel
(R-40 insuistion)

Budting Scoence Copornion, www Buldegsoence com



Roof and Solar
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Roof area

Existing Insulation

New Overlay Insulation

Attachment method

Mid Rise Upper

2" Exp. Polystyrene

5" Polyisocyanurate

Mech. Fastened

Mid Rise Penthouses

2" Exp. Polystyrene

5" Polyisocyanurate

Mech. Fastened

Mid Rise Plaza Decks

3.2" Polyisocyanurate *

Tapered Polyisocyanurate

Mech. Fastened

Building 26/27

2.8" Polyisocyanurate

5" Polyisocyanurate

Mech. Fastened

*Removed and replaced with tapered insulation, 1/8" per foot slope.




Predicted
Savings s
Infiltration
200 ktu/hr # Doors
71 % decrease in natural gas for heating
78% decrease in natural gas for hot water ¥ Windows
60% decrease in electric usage
15.0 kBtu/hr | Wil
10,791 MMBTU Savings Per Year (bacony
Avoids Emission of 1,506,120 Ibs of CO2 Per slab)
Year m Wall
(concrete
10.0 kBtu/hr - partition)
W Wall (infll
5.0 kBtu/hr " foo
Walls R-3 — R-40 '
Roof R-20 — R-40
Windows | R-1.7—R-5 00 hr |
Existing Building Proposed Systems




Predictive Cost Savings
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Gas $153
Savings from Enclosure 60%| 47,654 $72,911 23% 18,514 $28,326
Roof Insulation 3% 2,591 $3,964 3% 2,501 53,964
Exterior Super Insulation| 33%| 26,018 $39,808 0%
Air Sealing (Air sealing provides two benefits 1))
energy savings and 2) eliminates smelis between|
units. Energy benefit shown here results mainl
from the exterior shell in the midrise. (No Shel
scenario, some of air sealing benefit is no
achievable 8% 6,245 $9,555 4% 3123 $4,777
Windows| 14%| 11,167 517,086 14% 11,167 $17,086
Doors 2% 1,633 52,498 2% 1,633 $2,498
Savings from Mechanical {Due to efficiency
|improvements) 8,016 $12,264 7,744 $11,849
Ventitation| 5,300 $8,109 5,300 $8,109
Heating System Upgrade (Boilers can't run in|
condensing mode as often in the no shell
scenario which reduces overall heating efficiency) 2,716 $4,155 2,444 $3,740
TOTAL Heating Savings (Gas) 71%| 55,670 $85,175 34% 26,258 $40,175
Cost of the Super Insulated Metal Panel Shell
+
Total Costs Costs per Sq.Ft. Costs per Apartment
Total Cost — Super Insulated Shell 52,499,000 534.71 513,016
72,00 5q. Ft. —wall area
CostBreakdown
Air Vapor Barriers £125,000 8§1.74 8652
Metal Panel Furring - Materials $145,000 20 §755
Metal Panels Furring Labor §175,000 §2.44 §915
Mineral Wool Suppression - Materials $108,000 $1.50 §563
Mineral Wool Suppression - Labor §72,000 $1.00 §376
Metal Panel Systems - Materials £1,040,000 814 44 85,417
Metal Panel Systems - Installation $620,000 $8.61 §3.229
Note: Avoided Masonry Repairs - §300,000
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Table 2. MIDREISE GAS PROJECTIONS BEALITY
BIDRISE Buildings
1192 units)
Therms MMETL 5
1AL Baseline Gas Usage [2008) 126,749 12,574 5193918
Cument Heating Energy Lise
[Easzline J20249 F, 202 5119377
S a ngs from Enclosure A7 654 a4, FE5 71811
[ echa nical Savings 2016 202 512,364
[TOTAL Heating Savings 55670 5,507 585,175
TOTAL Heating Sawings as a - A8°5L-64°%
|Fercentage of Baszeline T F
Current Hot Water Use Baseling A8, 520 4,852 S04 542
Lo ngs from Water Heating System
rade 0061 2,006 530 693
Eular Thermal % avings 7,164 Fl6 10,951
otal Hot Water Sawi 27225 2. 7213 5416554
otal Hot Water Sawings as a _
ercentage of Basellne ( !ﬂ:} P 55%
50
AL Gas Savings (soenano | -
ith Solar Thermal) 82895 8,290 5126 829
Soenario Iz Post Improvement Gas
Usage {with Solar Ther mal) 435 549 357 089
- 53%
Total Heat and Hot Water Eiulnﬁs
Graph 1. MIDRISE




One Year of Performance

Analysis is ongoing
* Currently projected between 65-68%

Commissioning did not occur until after 1 year
Solar was not functioning properly

Modeling data inaccuracy

Rebounding effect



