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he Pennsylvania Housing Finance Agency (PHFA)
works to provide housing solutions for seniors,
low- and moderate-income families, and people
with special needs. Since its inception in 1972, PHFA has
managed more than $14.1 billion of funding for more than
175,000 single-family home mortgage loans, helped fund
the construction of 134,507 rental units, and saved the
homes of more than 49,500 families from foreclosure.
Given the ongoing demand for its affordable housing
programs, PHFA has been gradually adding staff to support
the expansion of its current services and the potential
addition of new housing initiatives. Almost ten years
ago, PHFA recognized that it was outgrowing its existing
headquarters in Harrisburg and started planning for its
own expansion.
In 2014 its fairly well-developed plans underwent
some transformations. That was the year that PHFA
first learned about Passive House and was persuaded to
include an incentive program for Passive House in its
Qualified Allocation Plan or QAP (see “Passive Affordable
Housing—In a Growing Number of States,” Passive House
Buildings: North American Highlights 2017, p.11). As Wade
Romberger, staff engineer for PHFA recalls, some staff
were reviewing plans submitted for the 2015 funding cycle
and the question arose, Can we set Passive House as a goal
for our new headquarters? The answer, after hashing the
idea around and developing new cost estimates, was yes.

“Our executive director, Brian Hudson, felt strongly
that if we were asking our multifamily tax credit
applicants to consider building to Passive House
standards, then we should, too,” recalls Mike Kosick,
PHFA’s director of technical services. “He wanted to make
sure we led by example, so really the vision behind the
construction of the new building came from him.”
The expanded headquarters actually encompass two
buildings—a renovated roughly 9,000-ft2 historically
significant structure next door to the existing
headquarters and an adjacent new seven-story building.
Together the two buildings will provide almost 40,000
square feet of new office space. PHFA is aiming for Passive
House performance for both buildings.
The design of the new building was strongly influenced
by the desires of the local neighborhood and historic
preservation groups. These groups didn’t want the new
building’s massing to dominate the historic residential
neighborhood, and in fact wanted the building to be as
close to transparent as possible. In a first for Harrisburg,
the new office building will be predominately glass, with
the top four stories each consisting of at least 75% glazing.
The lower levels have much less glazing but are tucked
into the surrounding structures.
Extensive curtain walls were a responsive design
solution to the neighbors’ concerns, but all that
glazing presented a stumbling block for Passive House

www.passivehousebuildings.com

performance. Fortunately the same week that PHFA was
figuring out what to tweak to meet its new and improved
performance targets, it learned about two products that
ultimately allowed it to marry its design and performance
goals: Passive House-certified curtain wall framing and
electrochromic glazing. The triple-pane electrochromic
glazing lightens and darkens as programmed, optimizing
solar gain and visible light to minimize the cooling load
while also balancing daylighting needs with indoorlighting energy use.
Each pane in the curtain wall is separately
controllable, with the largest, 5-foot by 10-foot, panes
split into three individually programmable segments.
This allows occupants to see daylight when they are
seated at their desks through the higher subsections,
while the lower ones are darkened to restrict glare and
solar gain. At night the windows are fully darkened to
prevent light pollution.
The entire curtain wall and certain main structural
building columns are supported using specialized,
extremely high-psi structural foam. The foam is used as a
thermal bridge barrier and is also load bearing.
The nonglass portion of the façade relies on panels
that are insulated on the exterior with 3 inches of polyiso
and 6 inches of mineral wool for a total R-value of about
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40. These high-R-value walls help compensate for the lower
R-value of the curtain walls.
The building’s relatively dense occupancy—120 staff
members, all with computers and various other electronic
equipment—translates into significant internal heat
gains that drive down the heating demand but increase
cooling and primary energy demand. Romberger and
Kosick worked closely with the information technology
department to find the most efficient computing
solutions, eventually managing to cut the expected load
by two-thirds.
A variable refrigerant flow (VRF) system will manage
the conditioning loads efficiently, especially when different
areas call for simultaneous heating and cooling. A
commercial-size ERV will bring in constant fresh air. A 27kW roof-mounted PV system will help offset the primary
energy demand.
The adjacent brick building that is being renovated is a
stark contrast to the sleek glass building. In keeping with
all retrofits, the project had its series of complications,
starting with the stone rubble foundation. That needed
extensive underpinning, adding weeks of work to the
project, including hammering rock that could not be ripped.
Eventually a new concrete bathtub, complete with air barrier
membrane, was added within the existing foundation.
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GLASS RAILING SYSTEM

ARMATHERM 500
INSULATION BLOCKING
ATTACHED TO TOP OF
CONCRETE CURB

PRE-FORMED PREFINISHED
ALUMINUM ROOF COPING (BY
CURTAINWALL MANUFACTURER)

10"

CONCEALED KLEAT
FOR ROOF COPING
ATTACHMENT
24" X 24" HANOVER
PREST PAVER OVER
HANOVER ELEVATOR
PEDESTAL SYSTEM

(2) LAYERS PRESSURE
TREATED FIRE-RATED 3/4"
PLYWOOD ATTACHED TO
CONCRETE CURB
CONCEALED KLEAT FOR
ROOF COPING ATTACHMENT
SLOPE : 1/4"/1'-0"

TUCK PREFINISHED CURTAINWALL
BREAK METAL TRIM FLASHING
BEHIND ALUM. ROOF COPING

1/2" TH. CEMENT
BD. ON 2" RIGID
INSULATION VERTICALLY

SEALANT WITH ROD BACKER
PREFINISHED CURTAINWALL BREAK
METAL TRIM FLASHING - MATCH
CURTAINWALL THICKNESS
PREFINISHED CURTAINWALL
ALUMINUM WINDOW SYSTEM
HORIZONTAL MULLION

PEDESTAL, TYP.
8"

CURTAINWALL FLASHING
MEMBRANE - ATTACH TO
CURTAINWALL AND ATTACH TO
VAPOR PERMEABLE AIR
BARRIER FOR AIR TIGHTNESS

1' - 4"
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1/2" THICK CEMENT BOARD
MECHANICALLY ATTACHED TO
CONCRETE PARAPET AND PLYWD.
FILL VOID WITH MINERAL
WOOL INSULATION

EXTERIOR

8" CONTINUOUS
RIGID INSULATION

VAPOR PERMEABLE AIR
BARRIER MEMBRANE FLASHING
APPLIED TO CEMENT BOARD
AND TIE BACK TO CONCRETE
PARAPET

MEMBRANE ROOF

1-3/4" THICK INSULATED GLAZING
WITH ELECTROCHROMIC GLASS

4-1/2" REINFORCED
CONCRETE SLAB OVER
1-1/2" METAL DECK REFER TO STRUCTURAL
DWGs

INTERIOR

CONTINUOUS BENT PLATE REFER TO STRUCTURAL DWGs
#5 BARS, TYP. REFER TO
STRUCTURAL DWGs

HORIZ. MULLION

ALUMINUM DETAIL
SCALE:

PREFINISHED ALUMINUM
CURTAINWALL WINDOW
SYSTEM (PASSIVE HOUSE)

STEEL BEAM WITH
FIREPROOFING - REFER
TO STRUCTURAL DWGs

CONCRETE PARAPET
1
2
3

06/06/2017
8-21-2018
10-03-2018

ADDENDUM 02
CBA-49 - PHASE II
CBA-59 - PHASE II

1 1/2" = 1'-0"

CONSTRUCTION DOCUMENTS - PHASE 2
3502/ PENNSYLVANIA HOUSING FINANCE AGENCY/ AUGUST 7, 2017
MURRAY ASSOCIATES ARCHITECTS, P.C.

CONFORM SET
8-7-2017

AD-1
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The façade’s look had to be preserved, including all the
double-hung configuration of the windows. Fortunately,
the team was able to locate Passive House-certified
landmark series windows that simulate the double-hung
style. An expanding foam tape was used around the
double-hung replica windows, doing double duty as the
air barrier and the insulation in that space.
The air sealing had to be done from the inside in
order to preserve the exterior look. As the brick walls
had deteriorated, the team decided to have what was
essentially a second shell built interior to the brick, using
two layers of gyp board, resting on structural foam. A
liquid-applied air barrier was coated onto the interior of
the exterior layer of gyp board, isolating it from potential
penetrations. The comprehensive air barrier extends from
the edges of the subfloor to the roof underdecking. This
very constructible strategy avoided the potential “death
by 1,000 cuts” that Romberger has witnessed on other
Passive House projects where extensive time has had to be
spent chasing small leaks.
Construction started in December 2016, and the
move-in date is slated for late spring. Although PHFA
doesn’t have a handle yet on the project’s cost relative to
conventional construction, it expects the budget to be
in line with grade A commercial office building. There
is no question that not that many years ago this project
couldn’t have been completed at any price, because the
Passive House-quality products that helped make this
construction feasible weren’t available in North America.
Beyond the high-performance products, the other
essential contribution to the success of this project
was the team effort. The Passive House details were a
group collaboration, with Murray Associates, the design
architect, taking the lead. “Benedict Dubbs, one of the
firm’s principals, worked with us for months prior to
bidding developing the design. The overall concepts of
form and function are his,” says Kosick. “Mike Frye, the
other principal and their in-field representative, was onsite no fewer than twice a week and was on call anytime
we needed him. Last but certainly not least was Murray
Associates’ Rob Hutchins. He was the actual day-to-day,
nuts and bolts architect, who was the design team lead
person. I believe we shortened his life expectancy by five

The beige color in the column base is 6-inch thick structural thermal break
foam. This product’s compressive strength is higher than the concrete it
sits on.

years on this job! Between us as owner, our construction
manager, Ken Baker with Reynolds Construction, the
individual prime contractors—in particular the general
contractor—and the entire design group and their
consultants, we’ve been able to hammer the unforeseen
situations out as they arise.”
Thanks to this team effort, the expanded headquarters
are allowing PHFA to increase the services it provides,
delivering housing solutions to a growing clientele. But
the new buildings’ benefits don’t end there; both the
new and the renovated building are shining models of
exemplary design and building practices.
—Mary James

Products
Windows — Electrochromic Glazing
SageGlass
Air/Moisture Control
Prosoco from World Class Supply
Hanno from World Class Supply
Ventilation
Swegon
Structural Thermal Solutions
Armatherm from World Class Supply

Passive House Metrics
Heating
energy

Cooling
energy

Total
source
energy

Peak
heating load

Peak
cooling
load

14.0 kBtu/ft2/yr

13.4

136.1

13.6 Btu/hr/ft2

12.2

11.2 kWh/ft2/yr

11.0

110.6

11.1 Watts/ft2

10.6

12.7 kWh/m2a

10.8

114.0

11.3 Watts/m2

16.8

Air
leakage
0.08 CFM50/ft2
of envelope area

