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Envelope, Equity,
Engagement

The Barry Farm
Passive House Case
Study




PASSIVE TO POSITIVE

HOLISTIC ENERGY EFFICIENCY, PASSIVE HOUSE, AND LOW CARBON DESIGN CONSULTING
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B AR RY F AR M — HISTORY: 1867 : Hegirrtrhia ﬁ :;fe::ir:tflt;ol-'l‘o(::sing

Men who until within five years ago had not even
owned their hands..now had an acre of land and a
house (they built) that they were to call their own.




BARRY FARM — HISTORY: 1940s Preservationof

n aerial view of Barry Farm-Hillsdale before the construction of the Suitland Parkway and Barry Farm Dwellings.
ourtesy of District of Columbia Housing Authority Records, Anacostia Community Museum, Smithsonian




BARRY FARM — HISTORY 1940s e

Barry Farm Dwellings (NCHA, 1944)



RY FARM — Engagement Afordable Housing

People, not buildings and street grids, will define Barry Farm’s future.



Barry Farm Dwellings
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BARRY FARM — HISTORY 2010 e
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900 Units Total including

725 Affordable Housing Units &= Rt w PRy ]/ [
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BAR QY FARM — REDEVELOPMENT
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QY FARM — THE ASBERRY

Team
Developer:

Preservation of Affordable Housing
Architect: EDG

Structural: Wolfman and Associates
MEP: Engenium Group

Civil: Bowman Consulting
Landscape : Bradley Site Design
Passive House Consulting:

Passive to Positive

Program

99,058sf

108 units of affordable, senior housing,
first floor amenities and retail space

Program
99,058sf
108 units of affordable, senior housing,
first floor amenities and retail space

Stats
Certified PHIUS 2021 Certification
EUI 13.4 kBtu/sf yr

Roof-top solar array for further reductions
of operational energy.

Phase

Under Construction

Preservation of

Affordable Housing




BAR

Assemblies

What is missing here?

2ND FLOOR & ABOVE TYPE V-A EXTERIOR WALL TYPES

INTERIOR

VERTICALLY
ADJUSTABLE BRICK
ANCHOR AS SPECD

2x8 WD STUD @ 16" OC WITH
INS1 CELLULOSE R-3.8/IN
GWB

CONTINUOUS VAPOR
PERMEABLE AIR BARRIER
2" DENSGLASS W/
INTEGRAL WRB

2x3 WD STUD SERVICE ——|
CAVITY Wi §/8" PTD. GWB

7-1/4" 5-3/4"

INSULATED WD STUD WALL
WITH FACE BRICK

EXCEEDS 1HOUR
UL DESIGN # U309
W/ BRICK VENEER

EXTERIOR

EXTERIOR CLADDING AS
SCHED. (VARIES, SEE ELEV)N

INTERIOR

EXTERIOR
7114

PTWD, RAINSCREEN FURRING
@ 16" OC FASTENED TO STUDS

2 DENSGLASS W/ INTEGRAL WRB

2x8 WD STUD @ 16" OC WITH
INS1 CELLULOSE R-3.8/IN

CONTINUQUS VAPOR
PERMEABLE AIR BARRIER
GwWB
2x3 WD STUD SERVICE CAVITY —
INSULATED WD STUD WALL
WITH RAINSCREEN

&

EXCEEDS 1 HOUR
UL DESIGN # U309
W/ CEMENT. PANEL

QY FARM — THE ASBERRY
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*LEVEL.
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TYPE V-A
OF 2ZND FL
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I BALLASTED FRICTRG M

= TYP REF: AS50

mennnmnnnnnnann——

MEMGRANE

| —

BOTTOM OF
_ROOF_TRUSS__
EL:  +88.59"

-
ROOF TRUSS SYSTEM

SEE STRUCTURAL DWGE i
§ GWB FASTENED TO — §

RC-1
RESILIENT CHANNELS

VAPOR PERMEABLE AIR
BARRIER A5 SPECIFIED

2x3 SERVICE CAMITY,TYP.

ki
VAPOR PERMEABLE AR =1
BARRIER A3 SPECIFIED
2X3 SERVICE CAVITY, TYP. —

FIFTH FLOGR
EL:  +80.5

VAPOR PERMEABLE AIR T
BARRIER A5 SPECIFIED :

243 SERVICE CAVITY,TYR. —1

, FC=1>1,

FOURTH FLOOR EL:+70.7 %
THIRD FLOOR EL:+60.9" -

FLOOR TRUSS SYSTEM —
SEE STRUCTURAL DWES

|" GWE FASTENED TO —§

RESILIENT CHANNELE B
VAPCR PERMEABLE AIR
BARRIER A3 SPECIFIED
2X3 SERVICE CAMITY,TYF.

VAPOR PERMEABLE AIR H
BARRIER A5 SPECIFIED §

—#—— CEMENTITIOUS FIBER PAMNEL
2 OVER FURRING STRIPS

21" MINERAL WOOL INSULATION

I —

}— rLasHING

[ TASTSTOMECRPING — == — =
y— PROVIDE WEEP

HOLES @ FLASHING

b— AR SPACE

T,

— 68" GLASS MAT EXT GYP SHEATHING

— ROWLOCK BRICK SILL

~— PROVIDE WEEP

HOLES @ FLASHING

FLASHING

AR SPACE

58" GLASS MAT EXT GYP SHEATHING

a
A547
WEEP HOLES
FLASHING, TYP
LINTEL. SEE STRUCT

FLASHING
ROWLOCK BRICK SILL

H acaT



BAR

Assemblies

What is missing here?

No external Cl

Perceived benefits

*« Onetime around the building
* No long fasteners

. No thermal break materials

F-6" MIN. TYPICAL

BALLASTED RAILING
TYP REF: A550

MEMBERANE

QY FARM — THE ASBERRY
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BALLASTED FRICTRG M

= TYP REF: AS50
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-
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;
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BARRY FARM — the asserry Aftordable Housing

Assemblies

J o ‘F‘E
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Lessons Learned |
. . . . D :
* Alternative resolution of perimeter detail -
%Zzl
« Thatis a lot of bridges! s
# ,
* Single cavity walls simplify assembly but complicate connections
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BAR

Temperature

22.0
NN

QY FARM — THE ASBERRY

Tmin= 60.8 °F

TrH80% (molg)= 59.8 °F
Tru100% (dew-point) = 536 °F

f*rsi= 0.806
frsirH80% (mote)= 0.780
frsirH100% (dew-poiny= 0.614

Ti=68.0 °F RH;= 60 %
Te=30.7 °F RH.= 60 %

Tmin= 60.8 °F

TrH80% moi)= 59.8 °F
Trr100% (dew-point)= 53.6 °F

f*RSI= 0.806
frsiRH80% (mota)= 0.780
freirH100% (dew-poiny= 0.614

Ti= 68.0 °F RH;= 60 %
Te= 30.7 °F RH.= 60 %

q
Btu/(h.ft?)

l 15.00

— 14.00
— 1300
— 12,00
—11.00
— 1000
—9.00
— 800
—7.00
— 600
— 500
= 400
&0
2.00
1.00
0.00
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Lessons Learned. - Simplifying walls, complexifies connections. - balance of reducing heat loss + avoiding mold risk




BARRY FARM — tHe AsBeRrRY e TR A

Assemblies L essons Learned

c Originally to be pre-fabricated by Blueprint w/ windows installed . Panelized — no windows = Mini- water troughs everywhere during construction
Airtig L —
— E-6
! [
I
! : VAPOR PERMEABLEAR
SERVICE CAVITY WHERE ] BARRIER TERMINATED AT
SCHEDULED | ! PREPPED TOP OF SLAB
! ' INSULATION TYPE 3 @
CEMENTITIOUS SIDING | i = FC-2
34" VERT. FURRING, TYP ; | ] y
I I E=)
| 1 Y Pa)
} i e < - 4 a 4
| | —{ <
- 43, A4 g
NS 5 l “ 44 a 7! . <
_ A Y
WRB FLASHED TO — < . o A 4 i =
CONCRETE SLAB - ol & a .
_ a4 9 S
THERMAL BREAK@TOPOF ——— || | — ¢ a7 - 4
CMUWALL — 4 L, < g 4
ZEE MTL.DRIP FLASHING TYP. /7_7 - - = O - 4 4 B o~ =] —
d 7 a0 -7 I | e B I I P
\__ =7 - — < _7_@_;_7
L — St I VA e
T N NG N I - _ 7 E - —_ ]
DECORATME 12/PTD. — | [\ — | — |= ~ <~ |— _ - - 7 a 'Ad = _ =]
ALUMINUM PANEL FASCIA — |- "= - _ T 4 _
ON CONCEALED CLEATS o P Pl P _ - ;/;/,{ o -]
47 . -] —a
PT 2 FRAME ANCHORED - -3 _~—_~-_—-_ — < -]
TOFRT, 24 FRAVE J-. R - = ==t === -
7 — ] <2 T 5
FRT. 2X4 WOOD KICKER - ] J(kﬁ/ e P IR
INSUL.TYPE7 ——
CEMENTITIOUS BOARD ————————— | J‘%
P. T. WOOD BLOCK % IV %
CONCRETE BEAM [/////]
FACE BRICK | ,t/% A




BARRY FARM — tie asserry

Alpen Zenith

Outswing casements saves space for furniture

Built in reveal extension

Alpen Ribbon Windows

Look good - perform well

Don't have doors (we used YKK for doors and side-lites)
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Alpen
Products
Excel

Dual Chamber

Found in our Zenith Series ZR-5, ZR-6 and
ZR-7 windows, these triple-lite/Argon or
Krypton gas IGUs deliver outstanding
thermal performance, providing U, values
to 0.11 at the most affordable price points.

——

en Zefiith Series

-

Triple Chamber

When your project needs to deliver the
highest levels of performance and comfort,
these quadruple-lite/Krypton gas IGUs are
found in our Zenith Series ZR-9 and ZR-10
windows, providing U, values to 0.06.

Preservation of

Affordable Housing

Declare.

PHIUS

PHIUS
Window
Certification

P -

First
(ever)
PHIUS Certified
Window
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— THE ASBERRY

BARRY FARM

Put the Passive back in

Passive Building

Shading really matters!

Localized Comfort issues

I

Peak hour cooling loads
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Affordable Housing

BARRY FARM — i asseray

Put the Passive back in

Passive Building

L ]

L
m

Shading really matters!

Localized Comfort issues

el
j

Peak hour cooling loads

——

Sy

| essons Learned

It makes Andy really happy!



BARRY FARM — the asserry Aftordable Housing

Put the Passive back in il
Y - A
Passive Building MMW% .
W A
Shading really matters!
° Localized Comfort issues 7m0 ae0 2190 Z0 W0 40 S0 540 670 70 2030 @70
+ Peak hour cooling loads :j:|“|a}ng
12 i
Lessons Learned i
« During VE, Wufi Passive/Metr § @
won't reveal these benefits !! g =
« Peak hours are averaged out -

WUFI uses averages of daily

solar gain —

WUFI uses average monthly o 1y Ptk
i = LG AR AR AR AR
nonendlows R
«  So Wufi shows miniscule RV LU RERYI PV
benefit : ,G\VH | UU/VHW W!VH\"{\UH




BARRY FARM — the asserry Aftordable Housing

Shading

| essons Learned

* |t makes Andy really happy!

« Wufi Passive/Metr won't reveal

these benefits !l

Peak hours are averaged out

WUFI uses averages of daily solar

gain

WUFI uses average monthly high

and lows

« One zone models dilute the impact
of localized comfort and peak

demand



BARRY FARM — t4e asserry Aftordable Housing

Shadi Ng ,* Summer Solstice

| essons Learned

* |t makes Andy really happy!

," Winter Solstice

« Wufi Passive/Metr won't reveal

these benefits !l

« Peak hours are averaged out

gl
/j

. WUFI uses averages of daily solar

gain

[,
/- ¥ . @ =
i o >. ey £ o S

. WUFI uses average monthly high

e
/

[

and lows

4
/.

« One zone models dilute the impact

|

LA

of localized comfort and peak

[

/

-
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demand
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BARRY FARM — the asserry Aftordable Housing

Shadin g ,* Summer Solstice

| essons Learned

* |t makes Andy really happy!

« Wufi Passive/Metr won't reveal

these benefits !l

« Peak hours are averaged out i1l 1o Ry N:‘:’!Q;ﬁl
WUFI uses averages of daily solar s NN / Lo ‘ '3 Qgh‘
gain : i =0 ST : ‘

. WUFI uses average monthly high

i

and lows

7

« One zone models dilute the impact

el

of localized comfort and peak

=

demand
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BARRY FARM — 11e asgerry

Balanced Ventilation
3 Neighborhood DOAS units per floor

+ Common Space

Each DOAS serves 9 Units /10-12 Beds

200-500 CFM per DOAS

B vrv-z2r

Preservation of

Affordable Housing




BARRY FARM — 11e asgerry

Balanced Ventilation
3 Neighborhood DOAS units per floor

Perceived benefits
 reduces the size of ductwork
« Enthalpy controlled by-pass

« Greater humidity control

B vrv-z2r

Preservation of

Affordable Housing




BARRY FARM — tHe asBerry e TR A

Balanced Ventilation 1 . \_
3 Neighborhood DOAS units per floor Bl
virv-2418 | H
Lessons learned: ” e
+  DOAS/ERV Capacity must be over-sized — |
* Phius requirements are “equal or greater than”, i 8l
not +/- vedH g _ .
«  Review MEP docs carefully |
- CARdampers-?! - “
Set wrong — Backwards?

'm ‘ T[4
VRV-2.9 { L m 4
VRV




BARRY FARM — e asBerry ;a Aftordable Housing

Domestic Hot Water . . e B
N 2—\ 1 1\ 2—\ ‘I-—\ 1-—\ ROOF
N NN N \
Heat Pump Water Heaters MM M® Cwm@%g{g o 4
) ' HW to Unit \-3' HW to Unit \-(i:W e e
o . o 1.'_/‘ 1 "_/‘ 1 _/‘ 1.~J
Corridor-facing mechanical closets T iy o o

/'1' /"‘%" FIFTH FLOOR

¥

i

Y| || |
cww% | € cww@ ﬂ@ Cw:o@

¥

I

I

I

|

0 0 o |
serving vertical 4-unit stacks |
I

|

|

I

I

HW to Unit HW ta Unit HW to Unit
HPWH's Split between two floors , & " K " wd
/_1' FOURTH FLOOR

/

, OH 4 @cmﬁ%]@ il oL

HW to Unit HW to Unit g@ r / % i _/

v v I v v
7 “

1_%.._/ 1_%-_/

THIRD FLOOR

[
[
[

- N CW o Un@lt> \1{ CWto Un@n> » @ @
1 =2 o o ™o | @) | O
:

) HW to Unit HW to Unit @ @
b =

ASSE 1015 DOUBLE

CHECK BACKFLOW

PREVENTION ASSEMBLY

SECOND FLOOR




BARRY FARM — e asBerry ;a Aftordable Housing

Domestic Hot Water . . e B
N 2—\ 1 1\ 2—\ ‘I-—\ 1-—\ ROOF
N NN N \
Heat Pump Water Heaters MM M® Cwm@%g{g o 4
) ' HW to Unit \-3' HW to Unit \-(i:W e e
o . o 1.'_/‘ 1 "_/‘ 1 _/‘ 1.~J
Corridor-facing mechanical closets T iy o o

/'1' /"‘%" FIFTH FLOOR

¥

i

Y| || |
cww% | € cww@ ﬂ@ Cw:o@

¥

I

I

I

|

0 0 o |
serving vertical 4-unit stacks |
I

|

|

I

I

HW to Unit HW ta Unit HW to Unit
HPWH's Split between two floors , & " K " wd
/_1' FOURTH FLOOR

/

, OH 4 @cmﬁ%]@ il oL

HW to Unit HW to Unit g@ r / % i _/

v v I v v
7 “

1_%.._/ 1_%-_/

THIRD FLOOR

[
[
[

- N CW o Un@lt> \1{ CWto Un@n> » @ @
1 =2 o o ™o | @) | O
:

) HW to Unit HW to Unit @ @
b =

ASSE 1015 DOUBLE
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PREVENTION ASSEMBLY

SECOND FLOOR




BARRY FARM — tHe asBerry e TR A

Preliminary Blower

Door Test?

Not so simple...
T.0. ROOF (VARIER
TR FICT. GO I | S - S |
B.O RDOFTRUS% | S Lz . o
LeSSO n | e a r n e d e ;E UNIT CORRIDOR ] '_I UNIT UNIT UNIT UNIT
FIFTH FLOOR ,‘h_ ll] I \:';L:“- .
EL:805' Y =5
. Sequencing of whole project is onir corriboR ’ ==l L unr unir it NIt
FOURTH FLOOR% I e, N
EL:70.7" | [l
affected by the need for a o £ ) 4
preliminary test. THRDFLOOR gy -
E UNIT CORRIDOR F Soe Ty UNIT UNIT UNIT
* Guarded blower door testing is hard SO e o Wil e T e g — — — SO
on a pI’OJeCt Of thIS scale "Lf," LoBBY l | i : COMMERCIAL TENNANT -
L . I I B — e — . FIRST FLOOR . ¢
FIRST FLOOR ¢ h ) I - - - - - - - T, EL: 38.7
EL: 35.4' H ; G A BUILDING HEIGHT
. A POINT REF. LINE
T $ EL:37.6

/= BUILDING SECTION 1-1
=)

Scale: 18=10"



BARRY FARM — tHe AsBeRrRY e TR A

Preliminary Blower

Door Test?

Not so simple... ~ 8

B.0. ROOF TRUS% i — _ ]
Lesson learned wmss? T - -
FIFTHFLOOR o [ [ -
EL:805' ¥
* Sequencing of whole project is connoon )
FOURTH FLOOR ¢ A [ L
EL: 70.7"
affected by the need for a o ﬂ )
B e unNIT CORRIDOR :
preliminary test. THEDHOON - --4—
E UNIT CORRIDOR <L : UNIT UNIT UNIT
LOBBY COMMERCIAL TENNANT




BARRY FARM — tHe AsBeRrRY e TR A

Preliminary Blower

Door Test?

Not so simple... i <l R}
Lesson learned ' ] e ) e[ B N
«  Sequencing of whole ™ — =" _ : ] L
affected by the need — ==Y L
preliminary test. BT N
.nT UNIT = H UNIT
e
g
! | - [
=




BARRY FARM — the asserry Afordabl Housing
Preliminary Blower q

Door Test? '
Not so simple. .. T T
Lesson learned | —h S T T | .

«  Sequencing of whole ™ — =" : comnon :
affected by the need : B ‘f
& UNIT CORRIDOR UNIT UNF
preliminary test. R SIS +' B 9
g uNIT CORRIDOR UNIT i?:marcia Airtig] o
SECONl:EL?f:‘ ¢ _ T T T e ey ‘ A \E -’;"::" PN E R S TR
‘ co ﬁj‘»\ t “
| L m— =S - ——




BARRY FARM — tHe AsBeRrRY e TR A

9/20/2023 Alternate: Air barrier sketch at Trash Chute
To preserve framing in place / GC's request
(provided for reference)

L - 2X8 EXTERICR WALL WITH
vau@grueo ar DENSE PACKED
BARRIER CELLULOSE, TYP.

ARTIGHT LAYER —

Preliminary Blower Door Test?

\\\;
.//
- TURNED UP METAL
\ N i il 2 = FLASHNG FROM CHUTE
SELF CLOSING S0 ; " cap
MINUTE RATED e - {} |~ uLusTED CHUTE VENTW
REFUSE CHUTE . s : / - k_ CURB FLASHINGS, TYP
wHpemeTe , ) - 7 FIFTH FLOOOR 1 28 WOOD STUD Wi DENS
" G 2 ; PAGKED BLOWN
M e . & \JP Ef‘grsog OF ROOF TRUSS S oy CELLULOSE INSULATION
otsosimple... P L | a9V, — S
Vs AN ¥ - DOWN: DNS SANITIZNG CELLULOSE INSULATION, TO
/ \ [ N J \ 1'/ UNIT AND 34" WATER &- COMPLETELY FILL VOIDS.
/ T {1 1 [ N\, _74 3 CONNECTION BY OTHERS & = 1
H . [

INCREASE HEIGHT OF PHIUS,
PANEL AT TOP FLOOR ONLY{T",
TO INGLUDE SANITIZING UNIT =

. FIFTHFLOOR )
$ EL 80.5' |

&
s

Lesson learned AR

DENS PACKED BLOWN
CELLULOSE INSULATION
TO COMPLETELY FILL VOIDS,

10"

PHIUS COMPLIANT UPVG:

«  Seqguencing of whole project is affected by the R g
g g Proj Yy — P

desire for a preliminary test. /. TRASH ROOM ENLARGE PLAN S 471

AS? Scale: 34" = 10" -

LIQUID APPLED
AIR BARRIER

§10°

p THIRDFLOOR I
EL: 60.9' T

I~ 2 uLusTED NFPA
- COMPLIANT REFUSE CHUTE
WITH UPLEG MOUNT AS
SCHEDULED

[Eict-n)

2HR RATED CMU SHAFT

& SECOND FLOOR
“WEL: 51.0'

- CONTINUOUS RETANING
FLANGE INSTALLED TIGHT

: \ TO SLAB BY CHUTE VENDOR
6°INSB WHITE FACED.

MINERAL WOOL INSULATION

FIRE RTD. THERMAL
BREAK @ TOP OF

WALL
SEETYPDTLA.
SHEET AS14

1.
157}

REFUSE COMPACTOR AS
SCHECULED

AIRTIGHT THERMAL BREAK
AT FLOOR SLAB, TYP.
| DTLATI.

o $ FIRST FLOOR
EL: 35.4'

Scae: 1" = 10"

_@ TRASH CHUTE SECTION




BAR

L esson learned

Temporary sealing of stair towers, elevator shafts, trash chutes

drywall going in on the 5th floor before windows are in on the 2nd

QY FARM — THE ASBERRY

Preliminary Blower Door Test?

Guarded blower door tests are very challenging

Store front not installed until months later

=le

FoxlAs

Loy fhmeriny

Resall 01
[ == 13

Sulb Total

Toal

751 SqR

1785 Sqk
255 SR

5750 SqR
630 Sqi

20,051 Sqh

CAED CRISDfSqR CFMat-50Fa

[
i

=0 ooe
- mal .1 3
Hoox 8 E: 3 280 Ll [-1- 2
Hoox 3 L] 1000 Ll [-1- 2
Foar2 a0 1500 0.06
WeaFoa 1 5,068 2551 1060 006
st Roer Lesks
Air Leakags e Betai - I cesl am Gaanle Testing of Eerail Spaces
L] Estimated
Loty and R oS CFMS0
—— Wl oft
o ayft
[T Toml ft a 128
] Estimated
lolby nnd RRZ Tt RIS CFM50
—— W ot
\CH =ft
Totad aft E: 3 625
libeszmrnil
N e FT CFM25 CFM S0
] _ A
Nt B0 ¥t Romik Estimated
with Rtz Resos Foed) CFME0
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Preservation of
Affordable Housing

¢
~ ™~
1.0. ROCF (VARI
029 ¥
8.0. ROOF TRUS!
EL:88.59 |
El unr CORRIDOR
FIFTHFLOOR
EL80s Y
unm CORRIDOR,
FOURTH FLOOR
EL707 Y
s
i N CORRIDOR
THIRD FLOOR
E608 ¥
UNIT CORRIDOR
SECONDFLOOR p | | 7
H510 T ercial Airtig| ———
aetancn, 1ot

FIRST FLOOR

TRASH CHUTE SECTION
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UL LISTING: U349 | FIRE RATING: 1-HR | STC: 44+ @ UL LISTING: N/A | STC: 50+ AT CONCRETE SLAE‘% TABLE 7212(3) SECTIONS 1-4 sz

CONDITIONED SPACE W

- /—I CONCRETE SLAB, SEE STRUCTURAL FOR THICKNESS |

AIR BARRIER INTERIOR

: NOTE: PROVIDE 2¢4 SLEEPER FURRING STRIP
17AIRSPACE .\ WI 12 DRYWALL TYP. AT ALL EXT. WALLS /N

5ig" GYPSUM WALL BOARD (TYPE X).

248 FRTWOOD STUDS @ 16" OC UON SEE STRUCTURAL DRAWINGS FOR REINFORCEMENT

— BY STRUCTURAL

2o - y b

. / | R-27 BLOWN-IN CELLULOSE T T - . R-24 MIN. 6" MINERAL WOOL INSULATION (THERMALLY

=z INSULATION == BROKEN NAILING) UNDERNEATH RESIDENTIAL AND

- - ASSEMBLY SPACES WITH TAPED SEAMS PER ASHRAE 90.1
=

A
N

&
o FOs 2 <\___ (2) LAYERS OF SHEATHING W/ 2010 TABLE 5 5-4 - REQUIRED FOR CONTINUOUS THERMAL
- = e —— = — — — - . AND AIR BARRIER AND FOR ENERGY STAR
|- f\ ﬂ\ INTEGRATED WEATHER BARRIER GARAGE REQUIRENENTS - HEAT TRACE EXPOSED PIPING IN
£ AN /2\ NOTE: ALL CONCRETE COLUMNS SUPPORTING UNCONDITIONED GARUIGE SPACES AS REQUIRED BY MECHANICAL
= X \ X \\\\ N~ CONCRETE FLOORS OR LOCATED IN UNCONDITIONED SPACES AT FIRST
i AR SPACE FLOOR SHALL HAVE 4° THICK MINERAL WOOL INSULATION WRAP MIN. 4 FT
= EXTERIOR ~_ BELOW BOTTOM OF CONCRETE FLOOR! COLUNN DROPS,
«MOTES: BRICK VENEER ANCHORS @ 16" OC
- ALL WALL TYPE-A FINISH COLORS TO CORRESPOND TO EXTERIOR (HORIZ & VERT)
FINISH SCHEDULE ON BUILDING ELEVATION SHEETS — TYP. AT AL 358" FACE BRICK R-28

INSTANCES (APPLIES TO BRICK)

R-26

@ UL LISTING: P556 | FIRE RATING: 1-HR ( BUILDING ROOF SYSTEM )

PEDESTAL SYSTEM FOR PAVERS, WHERE INDICATED ON PLAN

GROWING MEDIA (PREGROWN)
UL LISTING: N/A | FIRE RATING: N/A | STC: - OR GRAVEL (SEE PLAN) ] ‘H:L | Iu | H ™ L LFULLY ADHERED TPO MEMBRANE ROOFING |
FILTER FABRIC — % == / 112" COVER BOARD
NITEROR INTEGRAL TRAY DRAINAGE LAYER — == LILTLLU LTI L £ ﬁ? R-30 MIN. POLYISO INSULATION, AS SHOWN TO SLOPE AT MIN 1147
ROOT BARRIER = PER FOOT MIN. 6° AROUND ROOF DRAIN LOGATION, WHERE NEEDED
ADJACENT STRUCTURE T0 WEET DRAIN SLOPES SHOWN ON ROOF PLAN.
P VARIES. SEE PLANS NOTES;E@ETSEJ;"TE@ESI SN NN NN NN NN RN 34" TAG SHEATHING, GLUED § NALED TOROOF TRUSSES /A
o FLUID-AFPLIED .
\ é’ WATERPROORING INTENSIVE GREEN ROOF AREAS f—;‘ 77 FULLY ENCLOSED CRAFT FACED INSULATION R-21 WITHIN STUD
T E /| T $ S / o . Y }( o CAVITY. PROVIDE MESH NETTING TIGHT UNDER INSULATION FOR
. = MIN. R-27 5 D POLYISO = - SUPPORT.
=
g p! INSULATION /'Q L | __—— SLOPEDWOOD FLOOR TRUSSES, SEE STRUCTURAL
Pl T XT DRAWINGS FOR DEPTH AND SPACING
. ——— 5 NONMETALLIC 7 GRTS | VERTICAL TOP AND BOTTOM TRUSS CHORDS. SEE STRUCTURAL
2 \®\ & A 112" RESILIENT CHAMMEL, PROVIDE ACCESS PANELS AS
™~ /_ REQD. PER EQUIPMENT REQNT.

MASONRY SLOT ANCHORS AV
“Tay EXTERIOR \ @ 16" 0.C. (HORIZ. & VERT ) R 518" GYPSUM BOARD TYPE ¢
3 5/8" FACE BRICK : —————

R-28 Cl over masonry R-39
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T h e E d m O n d SO n Passive House Stuff - Thermal Breaks + air-tightness challenges

o
i

vl .
- - [TB-106a]  [TB-106a]  [TB- 106a|
T} [resm ] e ® o g“ " o
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BARRY FARM — tHe epmonspon e TR A

©. O TEMPERATURE HEAT FLUX MAGNITUDE

04T PRE-FM, AN TRM - L FEERGLASS WINDOW I TRPLE
~— L FVENARNIED L 14.0 23.0 .32'0 f11 0 50.0 59..0 68.0
. S —— A [ [
=== ——_I}\/ } - '
] —— | I\ |
CONT. FRT W00 BLOCKNG . e — EXTEMD 15 RIGD |
/ WSULATION £ UP |
. i WITHB SLEEP WALL |
EXTENDT" TH MNERMLWOOL ——._ / Ty [
INEULATION " ABOVE CORC FFE . . S e
USE HONMETALLIC 2.GRT T B T/ I
/ —— FLOCR FINSH & BASE - i |
) ST serwssoEtuE | i \
PREFRETRO MM ———— | | ] ¥ | | 15.00
FIBER CEMENT REVEAL TRM ] b )
N ) s |
~ - [ ey SEE STRUCTLRAL SECOND 21400
| Lol . FLOOR gy
» — | R DR e = 13.00
1 e, B, : SRR S G80°F RHas S0% Tis 6RO°F RH= 0% 3
b - . Tl e > Te= 307°F RH.= T08% T,= 307°F RH=708% 12.00
PROVEE b 8108 —————— . ol Blal T AL NTERIR R BARRER =]
DROP O CONC. SLAS = . ‘ R N e AT LGRTN 11.00
AT i — 10.00
= — — 900
~H 1 — 800
P | ~
MRERAL WODLMELLATION —= & 7.00
[ =4
FREFI EXTRUD ALUM -
FIBER CEMENT TRM ~_

1
7 A H
T
FBER CEMENT PANEL —' Fa
PREFN EXTRLD. ALUM. —/ |
[FIBER CEMENT TRM
I
il |
A I
N
N | —
I

PREFI. EXTRUD ALUM. ——
FIEER CEMENT TR .

FIBER CEMENT PAMEL STOREFRONT. SEE SCHEDULE

reqn WALL SECTION DETAIL
'F10' TZ=17F

Lessons Learned. - Simplifying walls, complexifies connections. - balance of reducing heat loss + avoiding mold risk
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A ? TEMPERATURE

°F 320

140 230
Temperature _l I | | ]

FIRST

(17 ENLARGED SECTION DETAL
a4 | ENLARGED SECTION DETAIL _ A
T T

Thermal and air tightness challenges

410
|

Preservation of

Affordable Housing

HEAT FLUX MAGNITUDE

q
Btu/(h.ft)

l 15.00
14.00
300
— 1200
— 1100
— 1000
— 900
— 8.00
= 700
— 600
B 5.00
=400

3.00

2,00

1.00

0.00

W= 0.041 BTU/(hftF)
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3" MIN 60 P51 RIGID INSULATION
BLOCK. SECURE PRE-CAST SILL
OVER INSULATION.

PTWOOD BLOCKING

CONT. PREFINSSHED 5.5. RECENVER &
COUNTERFLASHING. EXTEND UNDER
PRE CAST SILL WRAP TO BACK OF
SILL UNDER WINDOW SILL

4" RIGID INSLILATION
Construction Sequencing

All insulation locations,

materials, thicknesses, and

connections are important
SEE LAMDSCAPE PLANS OR

F.C TRIM COLUMN
=1 COMPOSITION OF PLANTER LAYERS,
—] PREFINISHED METAL FLASHING CONTIKUOUS PRE
i SHEET WATERFROGFNG, El N TERMNATION BAR
TT1—]  DRANAGEPANEL FLOOR FINISH & BASE - & B Xk 2" MINERAL WOOL 145 F.C BASE TRIM
: = E = SEE FINISH SCHEDULE ; & /
SEAL INTERIOR AIR BARRER. - ._ A |:| | |: : PAVERS BER LANDSCAPE DRWGS. OVER PEDESTAL SYSTEM | /— WALL BEYOND
AT THIS LOCATION : - 2 —— L RIGID INSULATION I
& iyl
FLOOR FINISH & BASE - | 1 |__:— PROTECTION S0ARD | /l SEC
SEEFMSH SCHENLE — | = 1 i SLORE TO DRAIN A
e LEVEL2 A - H 1
O S . . — -
- » : ! <
GRAVEL SEE LANDSCAPE. : ; = ) el
=
X CONTINUQUS VA
3 RIGID INSULATION WITHIN
8 PLANTER BOX.
TR
: A ey et FROVIDE SLOPED TOPPING SLAG 8
Lo Ay 1/8° = 1" MIN. SLOPE TOWARDS DRAIN.
SEE SLAB PLAN FOR SLOPES

0 | CEIUNG INSULATION
SEE RCPy FOR EXTENT
OF INSULATION

HOT-FLUID-APPLIED

a2 T e ol 2 DRAIN PIPE CONKECTION SLAG. IN_A! k {1

iR e e e e T e B WATER FROOFING MAMERANE COORDINATE CRAIN WITH CIVIL K\_/) i B 4

A RIGID INSULATION - ] : R o e
PROVIDE 2" INSULATION | kb !

WRAP OF PIPE . 8

F12) YPICAL COURTYARD EXTERIOR WALL @ PLANTER BOX - CONCRETE BALCONY DETAIL
1z =10 J =1

Thermal and air tightness challenges



BARRY FARM — theeomonsoon Aeariable Hitaing

Balanced Ventilation

7 Neighborhood DOAS units per floor

+ Common Space

Each DOAS serves 5-10 Units / 8-13 Be \s

700-1,500 CFM per DOAS

5 e ..

ﬁ@* TR : _ !
] ipm ol . b
0 Adad v sl e 7 - S o gm s s
ps FL Shiterl (NG kel
i i I i it P

._._.__._._._._.I'_.
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QY FARM — THE EDMONSDON

ROOF

Preservation of
Affordable Housing

Domestic Hot Water Q

Split Heat Pump Water Heater

Storage Tank located

ow to unit (7
AL, ]

me -
Goy -

UNIT 2G
7.4 CWSFU
6.4 HWSFU

WCW to Unit

FOURTH FLOOR

1}

14

ROOF

Vi

cWio Unit{6)
&

'/
HW 1o u@ﬁ -

UNIT 1E
4.7 CWSFU
4.9 HWSFU

T

| -

FOURTH FLOOR

HW to Unit

@ RCP-A25 / @ racwery

6.4 HWSFU

THIRD FLOOR

Mow 0 unit

CW to Unit @
[EEEE
HW 1o Um‘@ﬁ _

UNIT 1E
47 CWSFU
4.9 HWSFU

34" \

ST#

SPLIT HEAT PUMP WATER HEATER RISER DIAGRAM

/ 34

UNIT 2A

1/8" = 1"-0"
47 GWSFU

1
4.9 HWSFU H !
| - 34" W /N/ 1
1
|
i

UNIT 1B -

UNIT 2G
7.4 CWSFU
6.4 HWSFU

|'\

CW to Unit

SECOND FLOOR [

UNIT 1E
4.7 CWSFU
4.9 HWSFU

HW to Unit E |_
e ™

N
]

UNIT 1B

FIRST FLOOR
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Team Stats
Developer: Passive House Performance
Preservation of Affordable Housing (POAH) Roof-top solar array for further reductions of
Architect: Mosely Architects operational energy
MEP: Engenium Group
Civil: Bowman Consulting 10 Additional Buildings in the District Geothermal
Landscape Architect: Bradley Site Design System
Energy Consulting: Passive to Positive
Phase
Prog ram 50% Construction Documentation

97 units of affordable
Rental flats



QY FARM — RENTAL FLATS

Heating load:

Cooling load:

Source energy:

Site energy:

Heating load:

Cooling load:

Source energy:

Site energy:

Heating demand:

Cooling demand:

Heating demand:

Cooling demand:

DC Energy Code : Appendix Z

3.92 kBtu/ft3yr

I —
T B -]
6.51 kBtu/ft?yr [——— | | |
[i] 1 2 3 4 5 [ T 8 -]
3.44 Btu/hr fi? |———— | | |
"] 1 2 3 4 5 [}
2.53 Btulhr ft2 (—— | | | |
) : Fl Fi 5 &
2,640 KWhiPerson yr |m—— I | | |
Q 2000 4000 G000 00D
16.35 kBtu/ftzyr [———————— |
] 3 [ ] 12 15
3.86 kBtufftiyr [ ——— | | | | | |
1] 1 z 3 4 5 [} T 8 2
6.15 kBtu/ft?yr [ —— | | |
[i] 1 z 3 4 5 [ T 8 ]
3.55 Btu/hr f2 ———— || | |
[i] 1 2 3 4 5 [
2.44 Btufhr fi2 —— I | | |
4] i Z 3 4 5 [
2,598 kWhiPerson yr |— | | | | |
] 2000 4000 &000 200D 10000

16.09 kBtu/ft3yr

odsling
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< MIN. 100" %

SRA
75

8"xB” SA

'x6" SA

20
|
|
! k4
|
I
*_—‘¢— i I
T O— | ]
L J ruwesier ||
DWA kA 3 -

—0

\7
1-1/4" GSIGR UP

% 2 Team Stats
Developer: Passive House Performance
Preservation of Affordable Housing (POAH) Roof-top solar array for further reductions of
Architect: Mosely Architects operational energy
MEP: Engenium Group
Civil: Bowman Consulting 10 Additional Buildings in the District Geothermal
Landscape Architect: Bradley Site Design System
Energy Consulting: Passive to Positive
Phase
Prog ram 50% Construction Documentation

97 units of affordable
Rental flats



RIGERANT IMPACTS ON EMBODIED CARBON

20 Year Carbon Impact of Heating and Cooling
Options (Upstate NY Grid) 540 Ib CO2e/MWh

Geothermal

m Operational Carbon (20 yr)

Hybrid VRF
m Lost Refrigerant Carbon (GWP20) (20 yr)

m System Embodied Carbon
Mini Splits

®
=
9o
=1
O
=
@
g
7]
>
w

200000 400000 600000
Carbon Impact (Ib CO2e)




QY FARM — DISTRICT GEOTHERMAL

Team

Developer:

Preservation of Affordable Housing (POAH)
Architect: Mosely Architects

MEP: Engenium Group

Civil: Bowman Consulting

Landscape Architect: Bradley Site Design
Energy Consulting:

Passive to Positive

Program
97 units of affordable
Rental flats

Stats

Passive House Performance
Roof-top solar array for further reductions of
operational energy

10 Additional Buildings in the District Geothermal
System

Phase

50% Construction Documentation

Preservation of

Affordable Housing

SOLAR PANELS
POWER PLANT

Heat from
computer serusrs

INSULATED PIPES

@
g
&

ENERGY MANAGEMENT
SYSTEM ENERGY STORAGE

Housenold waste recycling DATA CENTER ENERGY TRANSFER SYSTEM

®
(<]
(@)
@ oo
9

Rectangle 1 Combined Heating, Combing Cooling, DHW + Total Net Loads
800

Loads (kBtu/hr)

1000

-1200
Hourly Simulation

COMBINED Heating Load TOTAL Cooling Load (kBtu/h) COMBINED Cooling Load DHW heating demand TOTALNET LOADS

..:Brightcore Engenium

BUILDING ENERGY PERFORMANCE™ Grou P



The District Geothermal System

Building 1A houses its own geothermal
wells + the pump system for the whole




The District Geothermal System
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The District Geothermal System
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Geothermal Loads

Modeling Process

Heating and Cooling Imbalance

Preliminary modeling in WUFI Passive — can we trust this?

SPECIFIC HEAT/COOLING DEMAND MONTHLY

@ Ver. 3.5.0.1
25

Passive house verification
and hygrothermal building simulation

| = Fraunhofg; & Gl ; m ! ' = | IE , “
\ Z:'...,_n_...,::_“ el l ; " § o » . :T':_-"' T . [t TEE
- : —t 4 ; _'__ ¥R el s e . _. / ] - = . e i
) =F UV ) B W fdf i siE e el 1 It R he : ;
————
1.5
.hl!l:‘ltll'lg
.mﬂllng
BARRY FARM, THE EDMONDSON, WASHINGTON, DC: POAH
! WINTER ENERGY BALANCE Biuhr SUMMER ENERGY BALANCE Btur
500000
| 400000 -
0.5 300000 -|
I £ }'_::.1 Z00000
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E 1 !
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Monthly heating and cooling

|
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Jenuary
Fedwuary
Manch
gl
Ky

o

“Peak” Heating + Cooling



The Edmondson

BUILDING INFORMATION

Meets Phius criteria with
relative ease

Site EUI -18.98 kBtu/sf.yr
With 120 kW rated PV
array

* Internal IHG
Dominated

+ Cooling Load
Dominated Annually

Category:

Status:

Building type:

Year of construction:
Units:

Number of occupants:
Occupant density:

Boundary conditions
Climate:

Internal heat gains:
Interior temperature:

Overheat temperature:

Residential

In planning

New construction
2020

139

316 (Design)
427.8 ft*/Person

WASHINGTON DC REAGAN AP VA

1.6 Btu/hr ft*

68 °F

77 °F

PASSIVEHOUSE REQUIREMENTS

Certificate criteria:

Heating demand
specific:
target:

Cooling demand
sensible:

Heating load

Phius CORE 2021

1.46 kBtu/ft'yr
4.5 kBtu/ffttyr

total: 197,101.42 KkBtu/yr

6.86 kBtu/ft'yr

latent: 1.44 kBtu/fttyr
specific: 8.3 kBtu/fttyr
target: 9.9 KkBtu/fttyr
total: 1,121,883.18 kBtulyr

specific: 3.23 Btu/hr ft?
target: 4.3 Btu/hr ft?
total: 437,165.13 Btu/hr
Cooling load

specific: 3.06 Btu/hr ft?
target: 3.2 Btu/hr ft?

total: 413,587.22 Btu/hr

Building geometry
Enclosed volume:
Net-volume:

Total area envelope:
Area/Volume Ratio:

Floor area:

Envelope arealiCFA:

1,592,015
1,228,657
143,011.8
0.1
135,188.1
1.058

Modeling Results -

HEAT FLOW - HEATING PERIOD

Heat gains

Solar:

Inner sources:

Credit of thermal bridges:

Mechanical heating:

Heat losses

Opaque building envelope:

Windows & Doors:
Natural ventilation:

Mechanical ventilation:

166,796
847,444

0
197,101

556,251
237,979
100,416
288,493

kBtu/lyr
kBtu/yr
kBtu/yr
kBtu/yr

kBtu/yr
kBtu/yr
kBtu/yr
kBtu/yr

Mechanical heating 13 %

Credit of thermal bridges 0 %

Inner sources 73 %

Mechanical ventilation 24 %

Natural ventilation 8 %

Windows & Doors 20 %

sSolar 14 %

-Opaque building



The Ed mO ndso n Modeling Results -

BUILDING INFORMATION

Category: Residential

Status: In planning

Building type: New construction

Year of construction: 2020

Units: 139

Number of occupants: 316 (Design)

Occupant density: 427.8 ft*/Person

Boundary conditions Building geometry

Climate: WASHINGTON DC REAGAN AP VA Enclosed volume: 1,592,015 ft*
Net-volume: 1,228,657 ft°

Intemnal heat gains: 1.6 Btu/hr ft* Total area envelope: 143,011.8 ft

Interior temperature: 68 °F ArealVolume Ratio: 0.1 R
Floor area: 135,188.1 ft?

Overheat temperature: 77 °F Envelope arealiCFA: 1.058

PASSIVEHOUSE REQUIREMENTS

Certificate criteria: Phius CORE 2021

Heating demand
specific: 1.46 kBtu/ftyr _
target: 4.5 kBtu/ffttyr 0 1 2 3 4 5 6 1 8 9
total: 197,101.42 kBtulyr
HEAT FLOW - HEATING PERIOD

Cooling demand

sensible: 6.86 KBtu/fttyr Heat gains
latent: 1.44 KkBtu/fttyr . Mechanical heating 13 % ,Solar 14 %
specific: 8.3 kBtumr — | v Solar: 166,796 kBtu/yr c,ad.mn%cer?nn;fgrid:ae:g%~ o
target: 9.9 KBtu/ftyr 0 2 4 6 8 10 12 14 16 18 Inner sources: 847,444 KkBtulyr
total: 1,.883.18 kBtu/ Credit of thermal bridges: 0 kBtulyr

Peak loads relatively Heating load Mechanical heating: 197,101 KBtulyr

Inner sources 73 %

balanced specific: 3.23 Btu/hr ft?
target: 4.3 Btu/hr ft? i 2 3 1 : ' Heat losses
total: 437,165.13 Btu/hr Opaque building envelope: 556,251 kBtulyr
Cooling load Windows & Doors: 237,979 KkBtulyr

specific: 3.06 Btu/hr ft?

target: 3.2 Btuhrft Mechanical ventiation: N
total 413,587.22 Btu/hr echanical ventiation: 288,49 uiyr Windows & Doors. 20 %

Mechanical ventilation 24 %

-Opaque building envelope 47 %
Natural ventilation: 100,416 kBtu/yr Natural ventilation 8 %
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Loads (kBtu/hr)

The Edmondson

Heating + Cooling Loads for Barry Farm 1A Residential
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Loads (kBtu/hr)

The Edmondson

Heating + Cooling Loads for Barry Farm 1A Residential
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Loads (kBtu/hr)

The Edmondson

Heating + Cooling Loads for Barry Farm 1A Residential
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Loads (kBtu/hr)

The Edmondson

Heating + Cooling Loads for Barry Farm 1A Residential

What are the impacts of the system itself?

Heat Transfer Loop Hourly Loads for Barry Farm 1A Residential
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Hourly Simulation ourly Simulation

— Heating loa (kBtu/hr) —— Cooling load (I (kBtu/hr)

—— Heating load (kBtu/hr) ~ —— Cooling load (I (kBtu/hr)

Due to the heat of the water-source heat-pump compressors, heating falls and cooling increases — exacerbating the imbalance !!

Cooling to Heating ratio: 2.5/1 Peak - 7.5/1 Annual

Cooling to Heating ratio: 4.5/1 Peak - 18/1 Annual



The Rental Flats Modeling Resuts -

BUILDING INFORMATION
Category: Residential
Status: In planning
. Building type: New construction
DC deC'ded to re|aX Year of construction: 2024
Append|x y4 Units: 10
Number of occupants 42 (Design)
Occupant density: 314.9 ft¥/Person
Boundary conditions Building geometry
Climate: WASHINGTON DC REAGAN AP VA Enclosed volume: 148,811.6 ft*
Net-volume: 124,101.8 ft*
Intemal heat gains: 1 Btu/hr ft* Total area envelope: 22,198.9 fi*
io: /
Interior temperature: 68 °F ArealVolume Ratio: 01 it
Floor area: 13,227.8 ft?
Overheat temperature: 77 °F Envelope arealiCFA: 1.678

PASSIVEHOUSE REQUIREMENTS
Certificate criteria: Phius CORE 2021

Heating demand

specific: 44 KBru/fzyr ——— | | | | X

target: 4.2 kBtu/ft2yr 0 1 2 3 4 & 8 7 8 9

total: 58,247 11 kBtu/yr

Cooling demand HEAT FLOW - HEATING PERIOD
sensible: 6.65 kBtu/ft2yr )

latent: 1.61 KBtu/ftzyr Heat gains

| |
ific: . Itz [ ————— Solar: 42 447 KkBtulyr
specific 8.26 kBtu/fttyr : : —i— — 7‘ é l x ’ Y Mechanical heating 30 % ~Solar 28 %
target: 6.4 kBtu/ft?yr Inner sources: 63,402 kBtu/yr
total: 109,298 .04 kBtulyr . .
y Credit of thermal bridges: 0 kBtu/yr Credit of thermal bridges 0 %
Heating load Mechanical heating: 58,247 KkBtu/yr

specific: 3.94 Btu/hr ftz #| | | ‘ ~/ Inner sources 42 %

target: 4.3 Btu/hr fi2 0 1 2 3 ¢ s e Heat losses

et p200219 B Opagque building envelope: 66,986 kBtu/yr Mechanical ventilation 25 %

Cooling load Windows & Doors: 43,284 kBtulyr -~ Opaque building envelope 41 %
specific: 308 Bruhrf® M I | ‘ v Natural ventilation: 12,126 kBtu/ el ventisten T %

target: 3.1 Btu/hr ft2 0 1 2 3 4 5 5 : , yr atural ventilation 7 %

total: 40,766.82 Btu/hr Mechanical ventilation: 41,701 kBtulyr

Windows & Doors 26 %'




The Rental Flats

Not meeting Passive
House

More balanced Internal +
solar gains

Moderately Cooling Load
Dominated Annually

BUILDING INFORMATION

Category:

Status:

Building type:

Year of construction:
Units:

Mumber of occupants
Occupant density:

Boundary conditions

Residential

In planning

New construction
2024

10

42 (Design)

314.9 ft¥/Person

Building geometry

Climate: WASHINGTON DC REAGAN AP VA Enclosed volume: 148,811.6 ft*
Net-volume: 124,101.8 ft*
Intemal heat gains: 1 Btu/hr ft* Total area envelope: 22,198.9 fi*
Interior temperature: 68 °F Area/Volume Ratio: 0.1 1ft
Floor area: 13,227.8 ft?
Overheat temperature: 77 °F Envelope arealiCFA: 1.678

PASSIVEHOUSE REQUIREMENTS

Certificate criteria:

Heating demand
specific:
target:

total:

Cooling demand
sensible:

latent:

specific:

target:

total:

specific:
target:

total:

Cooling load
specific:
target:

total:

Phius CORE 2021

4.4 kBtu/ft2yr
4.2 kBtu/ft2yr

58,247.11 kBtu/yr

6.85 kBtu/ftyr
1.61 kBtu/ft2yr
8.26 kBtu/ftyr
6.4 kBtu/ft2yr

109,298.04 kBtu/yr

3.94 Btu/hr ft2
4.3 Btu/hr ft?
52,052.19 Btu/hr

3.08 Btu/hr ft2
3.1 Btuhr fi2

40,766.82 Btu/hr

Modeling Results -

HEAT FLOW - HEATING PERIOD

Heat gains

Solar: 42,447 KkBtu/yr
’ Y Mechanical heating 30 % ~Solar 28 %
Inner sources: 63,402 kBtu/yr
Credit of thermal bridges: 0 kBtu/yr Credit of thermal bridges 0 %
Mechanical heating: 58,247 KkBtu/yr Iner sources 42 %

Heat losses

Opagque building envelope: 66,986 kBtu’lyr Mechanical ventilation 25 %

Windows & Doors: 43,284 KkBtu/yr -Opaque building efElope 41 %
Natural ventilation: 12,126 kBtu/yr Natural ventilation 7 %

Mechanical ventilation: 41,701 kBtulyr

Windows & Doors 26 %'




The Rental Flats Modeling Resuts -

BUILDING INFORMATION

Category: Residential

Status: In planning

Building type: New construction

Year of construction: 2024

Units: 10

Number of occupants 42 (Design)

Occupant density: 314.9 ft¥/Person

Boundary conditions Building geometry

Climate: WASHINGTON DC REAGAN AP VA Enclosed volume: 148,811.6 ft*
Net-volume: 124,101.8 ft*

Intemal heat gains: 1 Btu/hr ft* Total area envelope: 22,198.9 fi*

io: !

Interior temperature: 68 °F Area/Volume Ratio: 0.1 Wit
Floor area: 13,227.8 ft?

Overheat temperature: 77 °F Envelope arealiCFA: 1.678

PASSIVEHOUSE REQUIREMENTS

Certificate criteria: Phius CORE 2021

Heating demand

specific: 44 KBru/fzyr ——— | | | | X

target: 4.2 kBtu/ft2yr 0 1 2 3 4 & 8 7 8 9
total: 58,247 11 kBtu/yr
Cooling demand HEAT FLOW - HEATING PERIOD
sensible: 6.65 kBtu/ft2yr )
latent: 161 KBtwftyr Heat gains
. | | .
specific: 8.26 kBtu/ft2yr W — l X Solar: 42,447 kBtulyr Mechanical heating 30 % _Solar 28 %
. I
target: 6.4 kBtu/ftzyr Inner sources: 63,402 kBtu/yr
total: 109,298 .04 kBtulyr
ota ! uy Credit of thermal bridges: 0 kBtu/yr Credit of thermal bridges 0 %
Peak loads relatlvely [ Heating load sos B f | | | ‘ Mechanical heating: 58,247 kBtu/yr Inner sources 42 %
specific: 1 tu/hr # °
balanced et . 7
arget: 4.3 Btu/hr ft 0 1 2 3 4 5 [ Heat losses
total: 52,052.19 Btuhr .
_ Opaque building envelope: 66,986 kBtu/yr Mechanical ventilation 25 %
Cooling load . Windows & Doors: 43,284 kBtulyr - Opaque building envelope 41 %
spectfic 3.08 Budhri I | ‘ v Natural ventilation: 12,126 kBtu/yr Natural ventilation 7 %
target: 31 Btuhr fi2 0 1 2 3 4 5 6 : , Y
total- 40.766.82 Btu/hr Mechanical ventilation: 41,701 KkBtu/yr Windows & Doors 26 %!




Heating and Cooling Mismatch overheating of Borefield

Heat Transfer Loop Hourly Loads for Barry Farm 1A Residential
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Hourly Simulation
—— Heating load (kBtu/yr) —— Cooling load (kBtu/yr)

Ground temperatures rise over 20 years to 150 degrees



Cooling

Solar Gain Contribution

—— heating convective

Basis of Design

Dominant

Passive design could have helped

Tuned shading

heating convective

) cooling
—— cooling Solar gains
Solar gains
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Cooling Dominant passive design could have helped

Basis of Design Tuned shading
—— heating convective —— heating convective
—— cooling —_— cooling
Solar gains Solar gains
5 5
4 4
3 3

Heating / Cooling [kBtu/hr]
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25% - 42% reduction in hourly peaks in sample units - proportional to solar gain
Would this have reduced systems size? Would this have reduced borefields?

Not Explored During VE.
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Balancing the Loop?

Load diversity by adding DHW

Combining diverse loads should seasonally balance the loop and deliver maximum efficiency.

n Heating, Cooling, DHW+Net Loads - January

—

—— COMBINED Heating Load (kBtu/h) ——— COMBINED Cooling Load - (kBtu/h)
DHW heating demand (kBtu/h) ——TOTAL NET LOADS (kBtu/h)

DHW does add to the heating + reduce cooling . ..
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Balancing the Loop?

Heating, Cooling, DHW + Net Loads - April
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DHW heating demand (kBtu/h) ——TOTAL NET LOADS (kBtu/h)

DHW does add to the heating + reduce cooling, but
not nearly enough to balance the ground loop.
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Load diversity by adding DHW

Heating, Cooling, DHW + Net Loads - August
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Load diversity by adding DHW?

Balancing the Loop?

DHW helps, but is not enough! - Now What?

Combined Heating, Combing Cooling, DHW + Total Net Loads
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Hourly Simulation

TOTAL NET LOADS

COMBINED Cooling Load DHW heating demand

TOTAL Cooling Load (kBtu/h)

COMBINED Heating Load

=5/1Peak. - 13/1 Annual

Cooling to Heating ratio



Ba | a n Cl n g t h e I_OO p7 How to compensate for lack of Load diversity?

Roof top cooling tower loads balance loop loads

Combined Heating, Combing Cooling, DHW + Total Net Loads
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Cooling to Heating ratio = 5/1 Peak. - 13/1 Annual



GeOtherma | I_Oad Heating and Cooling Imbalance

heating and cooling imbalance
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Loads (kBtu/hr)

Ba | a n Cl n g t h e I_OO p7 How to compensate for lack of Load diversity?

Or provide free heat for the neighbors?

Colmbined[ Heating, Combing Cooling, DHW + Total Net Loads |
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Loads (kBtu/hr)

Balancing the Loop?
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Colmbined. Heating, Combing Cooling, DHW + Total Net Loads
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How to compensate for lack of Load diversity?

Or to the Rec Center?

Cooling to Heating ratio = 5/1 Peak. - 13/1 Annual

v e




How to compensate for lack of Load diversity?

Balancing the Loop?

Or to the Rec Center?

Sun

Energy
Recovery
Ventilation -

Thermal
Insulation
Passive House
Design -
Airtight
Construction

Peak Demand
Reduction

Principles
+/-
Sharing

Geodistrict
Balanced
Loads
+/-
Balanced
High Seasonal Temperature,
COPs

Cooling

Orientation

Thermal-Bridge
Elimination

Heat
Rejection

Ground

Cooling to Heating ratio = 5/1 Peak. - 13/1 Annual
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