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Zoom Orientation

» Please be sure your full name is
displayed

* Please mute upon joining

» Use "Chat® box to share questions or
comments

yanoverfieldshaw (Me)

m Room G-207 (Host)

* Under "Participant" select "Raise Hand"
to share a question or comment T4 920

verbally vy v ]o o o o o

go slower go faster mare

* The session may be recorded and
posted to 3C-REN's on-demand page.
Feel free to ask questions via the chat
and keep video off if you want to
remain anonymous in the recording.




3C-REN: Tri-County
Regional Energy Network

Three counties working together to improve
energy efficiency in the region

Services for —

Building Professionals: industry events, training,

and energy code compliance support

Households: free and discounted home upgrades

Funded by ratepayer dollars that 3C-REN
returns to the region

3Cs

REN

ENERGY
CODE
CONNECT

BUILDING
PERFORMANCE
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SAN LUIS
OBISPO
COUNTY

SANTA
BARBARA
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‘3C3 ENERGY
REN| SAVINGS




ENERGY
Y CODE
REN CONNECT

= Serves all building professionals

= Three services —
= Energy Code Coach
= Training and Support

= Regional Forums

= Makes the Energy Code easy to follow

Energy Code Coach: Event Registration:
3c-ren.org/codes 3c-ren.org/events

805.781.1201



3C BUILDING
PERFORMANCE
REN| TRAINING

= Serves current and prospective building
professionals

= Expert instruction:
= Technical skills

= Soft skills

= Helps workers to thrive in an evolving
industry

Event Registration:
3c-ren.org/events



3C 1 Ell\(l)llz\f?EGY

REN] SAVINGS

Multifamily (5+ units)
= No cost technical assistance

= Rebates up to $750/apartment plus additional
rebates for specialty measures like heat pumps

Single Family (up to 4 units)
= Sign up to participate!

= Get paid for the metered energy savings of
your customers

Enrollment:

3C-REN.org/contractor-participation




. . 5
Questions about Title 24~ 3Cs

3C-REN offers a free Code Coach Service [R5\ Qv

Online: Call:
3c-ren.org/codes 805.781.1201

L

Energy Code Coaches are local experts who can help answer your Title 24 questions.
Coaches have decades of experience in green building and energy efficiency
improvements. They can provide citations and offer advice for your project to help your

plans and forms earn approval the first time.
o~ IJ.I




CEUs and Upcoming Events

= Continuing Education Units Available
= Contact shuskey@co.slo.ca.us for 2.0 AlA LUs.

= Coming to Your Inbox Soon!

= Slides, Recording, & Survey — Please Take It and Help Us Out!
= Upcoming Courses:

= August 6 - Beyond Energy: Using Passive House Standards To Boost Resilience Of California’s Built Environment

August 8th - Heat Pumps for Heating and Cooling — Part 2: All-Electric Design and Construction Series

August 27t - Introduction to Passive House Trades

September 5t - Passive Design/Build™ Boot Camp — Free info session

September 24t - Building Electrification, Passive House PER & California

September 30t — October 4t — Passive Design/ Build Boot Camp — In Person in San Luis Obispo

= Visit www.3c-ren.org/events for our full catalog of trainings.



mailto:shuskey@co.slo.ca.us
https://www.3c-ren.org/event/passive-house-for-california-code-resilience-iaq-etc/
https://www.3c-ren.org/event/all-electric-in-design-and-construction-series-part-2-ducted-heat-pumps/
https://www.3c-ren.org/event/introduction-to-passive-house-trades-2/
https://www.3c-ren.org/event/passive-design-build-boot-camp-free-info-session/
https://www.3c-ren.org/event/building-electrification-passive-house-per-california/
https://www.3c-ren.org/wp-content/uploads/2024/07/3CREN_DesignBuildBootCamp_Oct-2024-1.pdf
http://www.3c-ren.org/events

Passive House Retrofits
The EnerPHit Standard

’ The
Network
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The Network  Giobal Knowledge. Regional Context. Local Applications
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Your Instructor

Steve Mann

Home Energy Services
Berkeley, CA

Steve Mann, is a California HERS ,LEED AP+
Homes and Green Rater, and a certified Passive
House Consultant, Tradesperson, Trainer, and
building Certifier with the Passive House
Institute.

o ‘O’)
l,) DESIGNER
PASSIVE HOUSE

CerTIFIED [
CERTIFIER | WAV
Passive House Institure accredited DESIGNER TRADESPERSON

Passive House Retrofits

www. passivehousenet work. org



Course Description

Description:

The Passive House Institute developed EnerPHit
certification standards to accommodate the realities of
existing old buildings, where foundations, party lines,
historic preservation, cost, and other factors make a typical
Passive House certification impractical. This course takes a
detailed look at the criteria, the pathways and the potential
exemptions, that drive EnerPHit performance to deliver the
health, efficiency, and resilience results we expect from
Passive House. Through case studies of successful retrofits,
see how toupgrade a building with respect to airtightness,
insulation, thermal bridge reductions, high-performance

windows, and ventilation.

AJA Course #20240123-PHN, 2 LUHSW Credits
PHI: 3 Credits

Passive House Retrofits

Learning Objectives:

1.

Outline reasons why the EnerPHit standard was
developed and implemented to ensure Passive House
health, efficiency and resilience outcomes are achievable.
Describe the two EnerPHit certification methods, the
criteria differences and similarities and how these both
accommodate high -performance outcomes.

Outline the roles of comfort criteria, ventilation
requirements in driving design optimization.

Describe exemptions that may be utilized in when issues
of existing/historic building don’t allow standard
resolution.

Outline the EnerPHit Retrofit Plan program and approach
for long -term step -by-step Passive House renovation
approach

Describe EnerPHit pilot programs OutPHit and apartment
renovation certifications.

Outline real -world EnerPHit solutions from case studies
of masonry and wood frame buildings.

www. passivehousenet work. org



Agenda 4
Part 1: The EnerPHit Standard Part 2: EnerPHit Case Studies
1. Orientation 1. Historic Masonry
2. Passive House and EnerPHit 2 Wood Frame
3. Two EnerPHit Methods 3. Multifamily
4. Window Comfort Criteria
o. Ventilation Part 3: Resources
6. Exemptions
7. Stepwise EnerPHit Retrofit Plan
8. Pilot Programs:

a. OutPHit scales EnerPHit
b. Apartment Certification

Passive House Retrofits www. passivehousenet work. org



The EnerPHit Standard



Passive House Certified Retrofits: EnerPHit

The basic principle
which should be applied
for each structural
intervention in an
existing building is If it
has to be done, it should
be done properly.’

©
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classic
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Passive House Institute




Grocery Store Chain, Garment factory, Academic Building

o
TEnerpHit v

Certified
Retrofit
Passive House Institue

dassic

o
TEnerpHit v

Certified
Retrofit
Passive House Institue

dassic

Passive House Retrofits

JNIVERSITY OF :
Lcl,v\ll\\lh ];R[IB[((}E StudyatCambridge  AbouttheUniversity  Research.at Cambridge Quick links

Cambridge Institute for Sustainability Leadership

Home  About Centres Canopy Education .~ Research .~ WorkWithUs “~ Resources

Entopia Building achieves EnerPHit Classic certification

UNIVERSITY OF
CAMBRIDGE

INSTITUTE FOR
SUSTAINABILITY LEADERSHIP

Related links

About Us

Rewiring Leadership
Rewiring the Economy
People

Patron

Strategic Partners

Submitted by Alice Cronshaw on Tue, 09/08/2022 - 13:55 e
Contact

10 August 2022 - The Entopia Building has been awarded the prestigious EnerPHit Classic certification by the

Passive House Institute, a significant mement feor a project that has transformed a 1930s telephone exchange into Press enquiries

an ultra-efficient office-space meeting the highest possible sustainability standards. O ’

EnerpHit ™D
Certified
Retrofit
Passive House Institute

www. passivehousenet work. org




Passive House & EnerPHit



Passive House

« Low Operational Energy

« Excellent Occupant Comfort
« Good Indoor Air Quality

« Durable (Low Moisture Risk)
» Resilience

“l am thinking of having the stove removed altogether; it is only in the way.”
Fridtjof Nansen, 1897 regarding the Research Ship Fram

Passive House Retrofits www. passivehousenet work. org



Passive House Certification Criteria 4
I Criteria’ l I Alternative Criteria’ I
Heating s
Heating demand] [kBT U/(ft?yr)] < [ 4.75 I = [
Heating load®| [BTU/(hr.ft?)] < | - | 3.17 I
Cooling
Cooling + dehumidification demand| [kBT U/(ft2yr)] < 4.75 + dehumidification contribution || variable limit value® ||
Cooling load®| [BTU/(hr ft2)] < | - I 3.17 I
Airtightness
| Pressurization test result n50| [1/hr] | | < | | 0.6 |
Renewable Primary Energy (PER)’ Classic Plus Premium
75 kKBTU/(ft?yr)
PER demand®| [KBTUI/(ft2yr)] < 19.02 14.26 9.51 dev*i:ﬁon i critgrria
Renewable energy generation® i compensarion of
(with reference to| [KBTU/(ft?yr)] > - 19.02 38.04 LS rons el by
projected building footprint) o
I#I

Passive House Retrofits www. passivehousenetwork. org



Why not just do Passive House? 4

It is not always possible to achieve the Passive House Standard (new constructions) for refurbishments of existing
buildings, even with adequate funds. For this reason, the PHI has developed the “EnerPHit — Quality -Approved
Energy Retrofit with Passive House Components” Certificate.

Orientation/Siting Air Sealing Thema/ Bridging

Passive House Retrofits www. passivehousenet work. org



Why not just do Passive House?

« Continuous Insulation
 Airtight

« Thermal Bridge Free

« High -Performance Windows

« Mechanical Ventilation with HR




2010 First EnerPHit Pilot Projects

Ca. € 510/n¥ floor area
fnnc. VAT, solar, efc.

After

*Thermal insulation of roof
*Thermal insuiation of wail
“warm windows
+Ventilation with HR
Condensing boiler
«Solar collector system

Passive House Retrofits

www. passivehousenet work. org




Certified Passive House %

Midori Haus: Before and After Passivhaus

&

g

W Before
2005-2006

M Midori Haus
2013-2014

&

Total Energy (Electricity and Gas) in kWh
g

g

Mar  Apr  May Jun  Jul  Aug Sep Ot Nov Dec lan  Feb

http://midorihaus.com/tag/energy-data/

MidoriHaus, Santa Cruz
Essential Habitat

Passive House Retrofits www. passivehousenet work. org


http://midorihaus.com/tag/energy-data/

Consult the Criteria

O
5’25;/.;5 ouse

Institute

Buildings

Passive House — EnerPHit -
PHI Low Energy Building

Version 10c with IP (inch-pound) units
March 2023 | valid with PHPP 10

Compact version + extended version

SARE:
l’.) EnerPHit\”
cantea

Certied

Passive House
,

Retofit
55 v Hoase 0 e Fasive e s
classic e

EnerPHit Standard

2.2.2 EnerPHit criteria for the energy demand method
‘See extended version: »222

Table 3 it oy crif Table 2)
Heating Cooling
Climate Wax_codling +
Zone. | Max. heating
according demand demand
to PHPP
[KBTU(YD) | (kBTUI®Yn)
1 Cooling and dehumidification demand
n 10 be nso=1.0 myforthe

2.2.3 General EnerPHit criteria (irrespective of the method)
‘See extended version: »223

‘Table 4 General EnerPHit criteria (always applicable irrespective of the chosen method)

T e’ TT Mermatve Gre® |
g
s wimatna] 1| [2] [ w0 I
Ranawatie Prmry Encrgy PER Goie | s [ P
— we [ um [ o= p—

e el

P C | e | wme || eseedemimty
propected buiding footpant)|

* Criteria: See footnote 1 of the Passive House crera on Table 1.

g

EnerPHit Standard
* Renewable Primary Energy
Attematively, evidence for the EnerPH Classic Standard can continue {0 be provided by proving complance wih the.
requirement
the folowing formua:

y)- 12
n the formuia mentioned above, f the terms "(Q - 4.75 KBTUI(Y!))" and "Qc - Qe passwe s e e smaller than
Zero, then zero will be adopted as the value.

“PER demand
See footnote 5 of e Passive House crferiaon Table 1.

Classic: (Qu- Qum) + forean + (Qc - Q)+ %
Plus and Premium (@~ + (Qe- Qo) - %

Q< heating demand
Qup: Passive House crterion for the heating demand

P
Qe cooling demand (incl. ehumidficaton)
Passive House crierion for he cooling demand
1 the terms *(Q - Q)" and "(Qc - G, )" are smaller than zero, zero will adopled as the value:
able 1

e Table 1

2.2.4 EnerPHit exemptions
See extended version: 224
If necessary, the heat transfer coefficient limits for the exterior envelope shown in Table 2 may be
exceeded for one or more of the following reasons:
* Legal requirements.
If required by the historical building preservation authorities.
A required measure is not cost-effective due o exceptional circumstances or additional
requirements (see Subsection 3.2.13).
‘The required th urrounding
area.

No companents are available which comply with both the EnerPHit criteria and special,
additional requirements (e.0. ire safety).

“The heat transfer coefficient (Usisses) of windows is increased due o a high thermal
bridge loss coeffcient (psi value) when windows are installed with an offset to the
insulation layer in a wall that has interior insulation.

In the case of interior insulation, thinner insulation s required to avoid damage due to
moisture accumulation.

« For other compeling reasons related to construction.

If any of these resricts the insulation thickness, then the insulation thickness that is still possible
must be installed using a high thermal resistance (R per inch > 5.7 hr.fi2“F/BTU.in) insulation
‘which is cost-effective and, in the case of interior insulation, safe regarding moisture accumulation
Ifthi an

the perimeter of the buiding if cost-effective.

Certification may be refused i the case of very 16)
We therefore recommend early coordination with the Certifer

T
Version 10c (1) 2 of 302023, vak with PHPP Version 10

https.//passivehouse.com/03_certification/02_certification_buildings/08_energy standards/08_energy standards.htm/

Passive House Retrofits

www. passivehousenet work. org



Advanced Classes Available

Passive House Retrofits

OJ
Certified

Passive House

Passive House Institute

OJ
Certified

Passive House

Passive House Institute

(;
Certified

Passive House

Passive House Institute

2
EnerPHit

Certified
Retrofit
Passive House Institute

classic

MORE EFFICIENT, MORE ONSITE RENEWABLES

2
EnerPHi

Certified
Retrofit
Passive House Institute

plus

2
EnerPHit

Certified
Retrofit
Passive House Institute

premium

EnerPHit standard first
introduced by PHI in 2010
Can be reached in one
step, or several steps
If phased, follow an
EnerPHit Retrofit Plan
(ERP)

When PER (primary
energy renewable) has
been reduced by 20%,
first ‘pre -certification’
can be issued by the

certifier

www. passivehousenet work. org



Two EnerPHit Methods



Two Paths to EnerPHit Certification 4

EnerPHit EnerPHi EnerPHit

Certified Certified Certified

Retrofit Retrofit Retrofit

Passive House Institute Passive House Institute Passive House Institute
classic plus premium

Heating Energy
Demand Method

Building Component
Method

General EnerPHit Criteria
Applicable irrespective of which certification method is used

Passive House Retrofits www. passivehousenet work. org



Regardless of Method

= Primary (source) energy limits relaxed to
accommodate additional heating/cooling
demand

- Airtightness is (slightly) relaxed

- Moisture management is carefully

assessed

-> Window thermal comfort is enforced

| Criteria’ ‘ | Alternative Criteria”
Airtightness
Pressurization test result nsg [1/hr] | IT‘ |' 1.0 <« I
bri Renewable Primary Energy (PER)° Classic Plus Premium
rimary (source |
nergy adjusti/ac(i slightly)/ e a > 1902 14.20 991 +4.75 kBTU/(ft?yr)
emand”| [kBTU/(f?yr)] | | < + allowance for larger heating/cooling S lian TaT GRErEL,

demand (compared to Passive House)

Renewable energy

P
generation KBTU/(fi2yr
(with reference to [ (yn]

projected building footprint)

v

19.02

38.04

...with compensation of
the above deviation by
different amount of
generation

Passive House Retrofits

Airtightness up from
0.6to 1.0 ACH 50

www. passivehousenet work. org



Airtightness

Winter Heat Loss due to Envelope Air Leakage

13,000

12,000

11,000

10,000

9,000

8,000

7,000

Building Heat Loss (kWh/yr)

Passive House Limit: 0.6 ACH@50

|

EnerPHit Limit: 1.0 ACH@50
NYCECC Limit: 3 ACH@50

3.0 ACH: 3540 kWh/a

Typical Construction

| 10 ACH: 180 kWh/a
0.6 ACH: 708 kWh/a
|

P . N NN . ™Y P RN S MR . hov bty L s S i i

1 2

T 5 B 7 8
Air-Changes / Hour (ACH) @ 50 Pascals

positive and negative pressures

Passive House Retrofits

www. passivehousenetwork. org




e
Mandatory Leak Detection >0.6 ACH 50 4

Only for EnerPHit and PHI Low Energy Buildings, for nsp values between 0.6 1/h and 1.0 1/h and for
pre-certification: extensive leak detection must be carried out during the pressurisation test®.
Individual leakages which may cause structural damage or impair comfort must be identified and
remedied. This must be confirmed in writing” and signed by the person conducting the leak
detection. See also: Additional airtightness criteria and Performing the airtightness test.

| hereby confirm that air infiltration leak detection was carried out at negative pressure. All rooms within the airtight building
envelope were inspected during this process. All points known to be prone to leakage were checked for leaks (including
locations that were difficult to access such as tall ceilings). Any large leakages with a significant share of the total leakages

or affecting thermal comfort were sealed.

Source: Criteria for Buildings, Passive House - EnerPHit - PHI Low Energy Building Version 10c

Passive House Retrofits www. passivehousenet work. org



Moisture Resistance

“...all standard cross sections and connection details must also be planned and executed so that
excessive moisture build-up in the building component can be ruled out with the intended building

”

use.
f _ 9&* 9&
Rs —
91? o 63
99. :  minimum interior surface temperature as per multi-dimensional heat flow calculation [°C]

Ha: outside temperature as per multi-dimensional heat flow calculation [°C]

6 inside temperature as per multi-dimensional heat flow calculation [°C]

Passive House Retrofits

Min.
Climate temperature
factor
zone
fRsi=1.42 hr 2 “F/BTU
I
Arctic 0.80

Cold

Cool-
temperate

www. passivehousenet work. org




e
Moisture Resistance 41

Psi values according to EN ISO 10077 fRsi values according to EN ISO 13788

AS136 U = 0048 Brufh i F)
. i, Z6: 14F Min.
) ) temperature
Climate P
factor
Zone
L AL L) fRsi=1.42 hr.ft>."FIBTU
i
Arctic 0.80
. Cold
U = 0.usE BwhoA'F) Cool-
I
temperate
E I a—
Yore © I:_T Uoby - Uch, = 1:;3::2 - DESB-2281 - DD4B2281 = D011 Bu(hit-F)
Boundary Condrion glerwgh )] F| blEwh e Bcundary Conditon qlenath- ) TF nEwgnatey =i 0
. Eatzim t ez o (LN L) A Exhrix mmbibed [EE] s
] iorernE e [ I 1t o, cond et cm by w000 oA
u aprnis e Lrm B Sprvea ot d s sabe oo

Passive House Retrofits www. passivehousenet work. org



Moisture Resistance

project -specific min fRsi

Smallest temperature factor fggi=0.25 mxw -

Specific building characteristics with reference to the treated floor area

Primary Energy

PER ion of energy
( ) (in relation to projected building kBTU/ftyr) 0.00 2

. Alternative
Treated floor area ft 2051 Criteria criteria Fullfilled?”
Space heating Heating demand kBTU/(ft?yr) 2.99 < 6.34 - Yo
es
Heating load BTU/(hr.ft?) 417 < - -
Space cooling Cooling & dehum. demand kBTU/(ft?yr) 4.74 < 5.07 Yes
Frequency of overheating (> 77 °F) % - < - =
Frequency of excessively high humidity (> 0.012 Ib/lb) % < 10 Yes
test result ngy 1/h s 1.0 Yes
Moisture protection
Smallest temperature factor fzsi=o 25 mxw - - 1 H 0.45 0.31 M -
Thermal comfort All requirements fulflled? - Yes
U-valuq Y hrfieoF/BTU s 5.91
Uvalud” " heft2 FIBTU < 4.98
Uvalu¢™ Y hrftF/BTU < 458
Uvalu_ T hrfteF/BTU < 10.92
(r;oEr;-renewable Primary Energy PE demand KBTU/(ftyr) < ~ ‘:l
PER demand kBTU/(ftyr) 5.35 < 19.02 19.02

| confirm that the values given here have been determined following the PHPP methodology and based on the
characteristic values of the building. The PHPP calculations are attached to this verification.
Task: First name:

Certificate-ID Issued on: City:

Passive House Retrofits

Climate
zone

Min.
temperature
factor

fRsi=1 A2 hrft?.°F/IBTU

I

Arctic

Cold

Cool-
temperate

0.80

www. passivehousenet work. org




fRsi: Interior vs Exterior Insulation 4'

INTERIOR INSULATION EXTERIOR INSULATION

Source: BLDGtyp, llc

Passive House Retrofits www. passivehousenet work. org




fRsi: Interior vs Exterior Insulation %

INTERIOR INSULATION EXTERIOR INSULATION

68.0°F
. 62.0°F
56.0°F
50.0 F
440°F
380°F
320°F
26.0°F
200°F
140°F

|
Osi min= 43.93 F

Osi minm= 63.19
f =0911

Source: BLDGtyp, llc

Passive House Retrofits www. passivehousenet work. org



fRsi: Interior vs Exterior Insulation 4

68.0°F
. 620°F
56.0°F
50.0 F
440°F
380°F
320°F
26.0°F

- Izo.u F
140°F
1

Osimin _=46.72"

Better!

N

Add 1" XPS Insulation

Source: BLDGtyp, llc

Passive House Retrofits www. passivehousenet work. org




Window Comfort Criteria



Window Thermal Comfort

10.4°F

[ ]

High Radiative
Losses to Glass

B 59.0°F ﬂ“/‘\/\

69.0°F

DOUBLE GLAZING = 10°F ASYMMETRY

10.4°F

=
Low Radiative
Losses to Glass
/— 64.4°F o
o 69.0°F
s
e
=

TRIPLE GLAZING = < 5°F ASYMMETRY

PHI threshold values much more conservative than DIN 1946, ISO 7730 and others.
Acts as a proxy for many thermal comfort factors (radiant temperature asymmetry,

air stratification, air movement from convective looping, etc.

Passive House Retrofits

www. passivehousenet work. org



PHI Certification Requirement 4

Minimum Thermal Protection:

“For the arctic to warm-temperate climate zones interior surface
temperatures of the standard cross-sections of walls and ceilings as well as
the average interior surface temperatures of windows may not be more
than 7.6 F [4.2 K] below the operative indoor temperature 71.6 F [22 C].

The ‘operative’ temperature is a simplified
combination temp that results from the air
temp, mean radiant temp and air speed.

...The requirements will be checked in the PHPP with an indoor temperature
of 71.6 F [22 C] and a minimum outdoor temperature taken from the
climate data set for the building's location.”
For PHI certification this is the mean temp

over the coldest 12 hour period for the
building’s climate.

Passive House Retrofits www. passivehousenet work. org



PHI Certification Requirement

Recomme:l‘dation for Uy, installed Horizontal 0.21 Exterior temperature
Inclined|  0.19 14.0 [
Vertical 0.18 14.0 [°F] User-defined
. Window surf m
Results Ener-PHit 2T D BT i
assessment
| | |
Window i Glazing Uy, U, Heat gains Heat It?ads
fraction per _ Comfort heating cooling
area area . installed : :
window period period
b |
ft? ft? % BTU/r.f°F | BTU/Mrft?°F | Exemption | Exemption KBTU/yr kBTU/yr
Areas Ground S| & Ground Components Windows @& Shading & Ventilation & Addl vent

Passive House Retrofits

For PHI certification this is the mean temp
over the coldest 12 hour period for the
building’s climate.

www. passivehousenet work. org



Maximum U by Climate Zone 4'

w-installed

HIGH QUALITY COMPONENTS... . INSTALLED WELL

U-value
(installe
Climate Zone )

Btu/hr-ft 2-
F

S .
.
3. Cool Temperate (ngA ) + (foAframe) + (w

glass
4. Warm 0.18 U
Temperate : w-installed A

| —

x L

) + (W

spacer spacer mstaII install)

window

7. Very Hot

Passive House Retrofits www. passivehousenet work. org



Maximum U

w-installed

U-value

(installe
Climate Zone )

Btu/hr-ft 2-

2. Cold

3. Cool Temperate

4. Warm —

Temperate

6. Hot

7. Very Hot

Passive House Retrofits

by Climate Zone (and window size)

2! 3! 4!
4
Recommer?dation for Uy, installed Horizontal 0.21 Exterior temperature
Incli 14.0 |
ertical 0.18 14.0 [°F] User-defined
Results Ener-PHit Window surface temperature
assessment
Window Elazing Gl?zmg Uy, U, Heat gains Heat I?ads

area area fraction per installed Comfort heating cooling

window insta period period

ft2 ft2 % BTU/Mr.#2°F | BTU/Mr.f#2°F | Exemption | Exemption kBTU/yr kBTU/yr

8.0 4.4 56% 0.211 0.271 =111 225
12.0 7.8 65% 0.209 0.256 -102 426
16.0 1.1 69% 0.209 0.249 [ ] 94 628

www. passivehousenet work. org




Ventilation



Ventilation System 44

Cascade Ventilation

SUPPLY ZONE =——> TRANSFER ZONE =————> EXTRACT ZONE

BEDROOM HALLWAY

il

H

Openings for - S
transferred air ~~ -’

-

Passive House Retrofits www. passivehousenet work. org



Ventilation System 4

Ventless Appliances Filtered Recirculation

- @ -

Source: Whirlpool

Passive House Retrofits www. passivehousenet work. org



Ventilation System 4-

Retrofit Considerations

=> (Centralized vs decentralized

(per unit/floor)system > Y -
. .. — N .
- Units located inside vs —f ]
outside ALl
= Ductwork run mside vs . | T
. 7 11t 0"t 0 - | | >
outside ,
. e
;; - -
N 7777777 >
/ T -
% 1
7 = =3 "

Passive House Retrofits www. passivehousenet work. org



Two EnerPHit Methods



Two Paths to EnerPHit Certification 4

EnerPHit EnerPHi EnerPHit

Certified Certified Certified

Retrofit Retrofit Retrofit

Passive House Institute Passive House Institute Passive House Institute
classic plus premium

Heating Energy
Demand Method

Building Component
Method

General EnerPHit Criteria
Applicable irrespective of which certification method is used

Passive House Retrofits www. passivehousenet work. org



Two EnerPHit Methods 4

EnerPHit by (Heating) Energy Demand EnerPHit by Building Component

* Performance-based - modeled energy * Prescriptive
demand in PHPP  Based on location-specific minimum

* Very similar to Passive House certification assembly R-value and component U-value
method requirements

* Climate zone-specific annual heating * Whole-building ventilation system
demand target efficiency (275%) enforced

Passive House Retrofits www. passivehousenet work. org



Passive House Climate Zones 4

Arctic

Cold

Cool-Temperate

N

,' Warm-Temperate
i ‘n-
|
“ < Warm
¥
" o
& - Hot

Very Hot

Passive House Retrofits www. passivehousenet work. org



Passive House Climate Zones

Passive House Retrofits

Anchorage, AK

Arctic
Duluth, MN; Kalispell, MT;
Cold
Calgary, Alberta
Chicago, IL; Olympia, WA;
Cool-Temperate
Cleveland, OH; Boston, MA
Portland, OR; Salt Lake City, UT; Kansas
Warm-Temperate
City, MO; Nashville, TN; New York, NY
Oakland, CA; Dallas, TX; Memphis, TN;
Warm
Atlanta, GA; Jacksonville, FL;
Tucson, AZ; San Antonio,
Hot
TX; Miami, FL
Acapulco, Mexico; Palm Springs, CA;
: Very Hot
Phoenix, AZ

www. passivehousenet work. org




e
Two Methods 4

Energy Demand Method Component Method

Heating Cooling Opaque envelope® against... Windows (including exterior doors) Ventilation
Climate Max. heating Max. cooling + ...ground ...ambient air Overall* Glazing® Solar load®
zone. démand dehumidification Climate Insu- Exterior | Interior in- |Exterior Max. Min. Min. hu-
aCCOI'dII'Ig demand zone lation insulation sulaticmz paint3 Max. heat .transfer Solar heat gain SpeCiﬁC solar| heat midity re
to PHPP accordin : : coefficient coefficient load during | reco- covery
[KBTU/(fRyn] | [KBTU/(fyn)] cooreing Min. thermal resistance Cool | (U msate) (SHGO) cooiing | very | %]
- (R-value) colours period rate’
Arctic 11.09
[hr.ft2.°F/BTU] - [BTU/hr.ft2°F] - [kBTU/(ft2yr)] %
Cold i i o
Cool-
temperate equal to
Passive House old Deter- 1 8.9 0.11 0 0.14 U, 00 80%
. mined in
requirement 00 PHPP o
o X - 86 6 0 0.18 0.19 : 6 0 0
project
specific
heating 32
Warm and 11.36 7.57 - 022|023 | 025 - - -
cooling
degree
days
against
ground. 60 %
0 6 e 0.18 0.19 0 d

Passive House Retrofits www. passivehousenet work. org



Energy Demand Method 4

Heating Cooling - - -
Glimate [ "y, coding - Performénce based - modeled energy
zone e 9| dehumidification demand in PHPP
according eman demand 9 . 'I . 'f' .
to PHPP [ ] | kB TUyn)] Very similar to Passive House certification
Arctic 11.09 method

Cold => Climate zone-specific annual heating
Cool- : demand target

temperate equal to
Passive House
requirement,

Passive House Retrofits www. passivehousenet work. org



Component Method

=> Prescriptive

=> Based on location-specific
minimum assembly R-
value and component U-
value requirements

=> Whole-building
ventilation system
efficiency (>75%)
enforced

Passive House Retrofits

A

Opaque envelope’ against... Windows (including exterior doors)
Ventilation
...ground ...ambient air Overall* Glazing® Solar load®
; Insu- Exterior | Interior in- [Exterior Max. Min. Min. hu-
C:::Lta lation | insulation | sulation® | paint® | Max. heattransfer | Solar heat gain [specific solar| heat | - di-ty o
accordin - - coefficient coefficient load during | reco- covery
¢ PHPPg Min. thermal resistance Cool (Un/w.instaited) (SHGC) cooling very o
0 (R-value) colours period ate? | TAte
[hr.ft2°F/BTU] - [BTU/hr.ft2.°F] - [kBTU/(ft2yr)] %
7 =
1
old Deter- 8.9 0 0 0.14 0 80%
mined in
00 PHPP a a q
e - 86 6 0 0.18 0 6 0
project
specific
heating 32
Warm and 11.36 7.57 - |0.22]| 0.23 | 0.25 - -
cooling
degree
days
against
ground. 60 °
0 6 e 0.18 0.19 0 d

www. passivehousenet work. org



Component Method in PHPP

Specific building characteristics with reference to the treated floor area

2 Empty feld: d

Alternative
Treated floor area ft* 2051 ) Fullfilled?’
Space heating Heating demand kBTU/(ft?yr) 2.94 < - {
Heating load BTU/(hr.ft?) 3.83 < - - |
Space cooling Cooling & dehum. demand kBTU/(ft2yr) 214 < - -
Frequency of overheating (> 77 °F) % - < - -
Frequency of excessively high humidity (> 0.012 Ib/lb) % 0 < 10 Yes
Airtightness Pressurisation test result ng 1/h < 1.0
Moisture protection
Smallest temperature factor frsi-o 25 mxcw - l: > 045 031 _
Thermal comfort All requirements lulﬁlled?‘ - Yes
Uvalud T hrft°F/BTU < 5.62
Uvalud N hr.ft2°F/BTU s 4.73
Uvalue™  hrftFBTU < 4.33
Uvalu_ " hrftz F/BTU < 10.32
::’o;)-ronowablo Primary Energy PE demand KBTU/(yr) < R :I
Primary Energy onot PER demand kBTUI/(ft?yr) 4.69 s 19.02 19.02 Yes
(PER) o energy . - |
(in relation to projected building kBTUI(ft?yr) 0.00 2 i
EnerPHit (retrofit): Component characteristics
Building envelope to exterior air' (U-value) hr.ft."F/BTU 22.76 < 18.9275471 Yes
Building envelope towards ground (heat loss/-oad)' kBTU/(ftyr) 0.4 < 5.83276847 " Yes
Wall w/int. insulation in contact w/exterior air (U-value) hr.ft2°F/BTU 48.42 < 11.3565283 Yes
Flat roof (SRI) - 32 2 - -
Inclined and vertical extemal surface (SRI) - 32 2 - -
Windows/Entrance doors (Uw,p,installed. BTU/hr.ft2°F 0.14 < 521 Yes
Windows (Uwinstaed)” BTU/hr.f2°F - < 498 Y -
Windows (U nstatied) BTU/r.fE.F - < 458 =
Glazing (g-value) - 0.50 > -0 =
Glazing/sun protection (max. solarload, kBTU/(ft2yr) 73 < - -
Ventilation (effective heat recovery i % 82 2 75 Yes
Ventilation (humidity recovery i % 7 2 - -
" Without windows, doors and external walls with interior insulation

Passive House Retrofits

no heating/cooling demand criteria

new section with prescriptive criteria

www. passivehousenet work. org



Ventilation System Efficiency

System Must be = 75% Efficient

=> Includes H/ERV efficiency
-> Includes H/ERV duct losses

=> Includes exhaust-only
ventilation (dryers, range
hoods, etc.)

Passive House Retrofits

T

= -

r

>

->
->

84% Efficient ERV located in attic (10’ of
ductwork)

Ventless electric heat pump condensing
dryer

Recirculating range hood

Total System Efficiency = 78%

Eligible for EnerPHit by Component Certification

=)
=
]
=

F->

PREHEATER | |81

f>|

& .

|
(]
\

pa—.

A

=

O
- =

-  84% Efficient ERV located in cellar(35’ of
ductwork)

Vented dryer

Exhausting range hood

Total System Efficiency = 71%

Vil

NOT eligible for EnerPHit by Component Certification

www. passivehousenet work. org



Exemptions



Allowable Exemptions

If necessary, the heat transfer coefficient limits for the exterior envelope shown in Table 2 may be
exceeded for one or more of the following reasons:

Legal requirements.

If required by the historical building preservation authorities.

A required measure is not cost-effective due to exceptional circumstances or additional
requirements (see Subsection 3.2.13).

The required insulation level unacceptably restricts the use of the building or surrounding
area.

No components are available which comply with both the EnerPHit criteria and special,
additional requirements (e.g. fire safety).

The heat transfer coefficient (Uw instaled) f Windows is increased due to a high thermal
bridge loss coefficient (psi value) when windows are installed with an offset to the
insulation layer in a wall that has interior insulation.

In the case of interior insulation, thinner insulation is required to avoid damage due to
moisture accumulation.

For other compelling reasons related to construction.

If any of these restricts the insulation thickness, then the insulation thickness that is still possible
must be installed using a high thermal resistance (R per inch = 5.77 hr.ft2.°F/BTU.in) insulation
which is cost-effective and, in the case of interior insulation, safe regarding moisture accumulation.
If this is the case with floor slabs or basement ceilings, additionally install an insulation skirt around
the perimeter of the building if cost-effective.

Certification may be refused in the case of very extensive use of exemptions (see Subsection 3.1.6).

T We therefore recommend early coordination with the Certifier.

Passive House Retrofits

www. passivehousenet work. org



And if the window just can'’t get there? 4

The following exemptions apply to the thermal comfort requirements:

The requirements do not apply for areas which are not adjacent to rooms with
prolonged occupancy. _ _ _ _ _ _ _ _ _ _ _ _ . _
For windows and doors, exceeding the limit value is acceptable if low temperatures I
arising on the inside are compensated by means of heating surfaces under or directly :
next to the window or through air heating directed at the window (see2.4.5.b), or if for |
other reasons, there are no concerns relating to thermal comfort. I

The requirements for the R-values of ceilings in warm to very hot climates will not apply
if the component is largely shaded on the outside.

Alternatively, the thermal comfort criteria will be deemed to have been complied with if
evidence of the comfort conditions is provided according to DIN EN ISO 7730 (2.4.5.a).

Passive House Retrofits www. passivehousenet work. org



And If We Just Can’t Get There? 4

Passive House Retrofits www. passivehousenet work. org



EnerPHit Retrofit Plan



process organisation

implementation

Step by Step!

/’_\“N

online certification platform

EnerPHit
Retrofit

erPHit —

m

]

V) Scheduler
fanoisdauml EnerPHit Retrofit Plan: End-ofterrace Passive House,
Py Retrofit steps:
N Last
| Assemblies al - rirvrierirvd & &
y Render facade 1976 )
] o Facade decoration
= Balconies/Loggias 1976
i Exterior door 1987
' Pitched roof covering 1956
] Flat roof
: Roof weatherings 1987
: - Window 1976
1 Blinds / sun screens 1976
4 B ceiling 2025
i ‘r) Boiler 2015
i EnerPHit v Ventil 2017
¢ s Solar thermal system 2040

Ventilation

2-Windows + y 3-Basement

Ceiling + Roof

planning and QA

EnerPHit
Retrofit
Plan

4-Exterior Wall y
+ Entrance Door

5-HeatPump +

Solar Thermal

Certificate

'Tge rPHIt

Certified

Retrofit

Airtightn_ test: X, Leakage search: (X)

Retrofits

www. passivehouse



2013: 20 pilots looking at step -by-step retrofits 4

EuroPHit Avoid Lock-In of insufficient measures

—_—
(1
™
g %0 .
= Reduction by
E 140
5 factor 1-10
€ 11
5 120
£
g 100
2 e \/ Locked in
o g 80 \
T -
Fassive House ¢ 60
Institute ‘-‘5
© 4 Future proof
72
w
20
25 25
0
urtil 2016 - 2016 - 2028 - 2040 - next 50-100 years -
Existing Bullding Windows + ventilation Basement celing + roof + External wals + Entrance  replacements of heating
PV door sysiem

B SHALLOW RETROFITS DEEP RETROFITS

Passive House Retrofits www. passivehousenet work. org



Retrofit Staging/Phasing

l'—'] l'—'] =g

Source: BEEXx, Deep Energy Retrofit Training, 2019

Passive House Retrofits www. passivehousenet work. org



Phasing ’P

Plug Loads ol

Ventilation System ®

Windows ][

Source: BEEX, Deep Energy Retrofit Training, 2019

Passive House Retrofits www. passivehousenet work. org



Phasing 4«

Airtightness
Insulation 1
—
Heating + Cooling I 3¢

Source: BEEX, Deep Energy Retrofit Training, 2019

Passive House Retrofits www. passivehousenet work. org



e
Phasing Retrofits & Energy Savings 4

Energy demand and generation over the retrofit steps

400
@
350 \_/
=
=
q."-‘ 300
é 26 %
= 250 Savings e
=
=
2 200
o 53 %
E Savings
- 150 2
=
o ;
2 100
w N
50 94 % 94 % o
savings) Savings g
.
1-Existing 2-Window + 3-Basement  4-Exterior wall + 5-Heat pump +
ventilation ceiling + roof entrance door solar thermal
= Heating demand = Cooling + dehumidification demand SRenewable primary energy generation

(reference to projected building footprint)

Passive House Retrofits www. passivehousenet work. org



“Pursuing Passive” Scenario Comparisons 4’

800 Total 709

Total 340
Reduction 52%

60% Target

CO2 emission savings 1b/sf

Total 252
Reduction 64%

o
Year 1 Year 10 Year 20 Year 30 Year 40 Year 50
I Existing Building | Phased Retrofit Pursuing Passive
BAU Retrofit I Complete Retrofit

be-exchange.org

Passive House Retrofits www. passivehousenet work. org



EnerPHit Pilot Programs



Whole Building Renovation System Certification 4

-

=1 T mrhl

R

outPHit wants to...
Logirep/ Colbert 70 appartments in

Colombes, France. This building is | ...lower the barriers to the uptake of high quality deep
an EnerPHit Retrofit with prefab +1-H retrofits by pairing prefabrication and streamlined
yriSeilC i Ca T2 | ! processes with the rigour of the EnerPHit Standard for
renovations according to Passive House principles.

Passive House Retrofits www. passivehousenet work. org



Required 4

o

‘l\outPHit

- - Thermal bridge free connection details
- Dummy building test calculation
- Airtightness concept description
8 - Embodied energy information of components
- User manual and inhabitant introduction
- External shading concept description + TBs

Passive House Retrofits www. passivehousenet work. org



Implementation Concepts of Mechanical Ventilation 4

Heat loss co-efficients of facade
implemented installations

B8 - Ventilation rates for smaller and bigger
appartments from 60m%¥h — 240m¥h

K18 - Evaluates the system efficiency based on
maximum distrubution lengths

O000; lllll i

l"ii'“f“"ii” n “ m

Passive House Retrofits www. passivehousenet work. org



Optional 4

i- : / SBS concepts RES systems Maintenance Efficiency design QA services
{J oy, ——

g - Step-by-Step retrofit connection concept

- RES implementation (PV or Solar thermal)
g - Heating and DHW service solutions
B - Maintenance services

- Efficiency design (PHPP calculation) or
- Funding application services
- Quality assurance services and Monitoring

Passive House Retrofits www. passivehousenet work. org



Pilot Projects Wanted

l\outPHit

Passive House Retrofits

Case Studies

Résidence Colbert
Colombes i1

1970 built residential uilding in
the dense centre of Colombes, a
western suburb of Paris.

Urban settlement | housing
colony

5820m?

ProPassif

Finished

Renovation of an
apartment in a multi-
family build

Cholargos =

Multi family dwelling

140m?

Hellenic Passive House Institute
(HPHI)

Planning phase

Housing Parque
Magquinaria de Teruel
orsaren

Apartment house

615m?

VAND

Construction phase

Neotoa

Ossé Ch iron

Urban settlement | housing
colony

260m?

ProPassif

Finished

Collége Paul Eluard

Bonneuil sur Marne i1

School | campus | university
8000m?

PROPASSIF

Planning phase

Single Family House
Renovation, Papagou

Papagou =

Two family house
150m*

HPHI

Construction phase

Renovation of a three ST03-BOZ11 in 5t.
storey building, Johann, Tyrol
Maroussi Tyrol=

Maroussi & Multi family dwelling

Multi family dwelling 559m?

312m? NEUE HEIMAT TIROL
Hellenic Passive House Institute Planning phase
(HPHI)

Planning phase

Adourable Bagnéres, a
semi prefabricated
EnerPHit

Ajena
i b

' Ba; res de Bigorre 1
it er il

Multi family dwelling
Office | administration building 250m*
285m? PROPASSIF
PROPASSIF Construction phase

Construction phase

www. passivehousenet work. org



Apartment Certification Pilot Program: “EnerPHit_partial” 4

The concept:
- The unit under consideration must be completely modernized using Passive House components.
- The rest of the building won't be taken into account in the certification.
- All requirements of the EnerPHit component method in the "Classic” class apply, except airtightness and primary energy.

- Airtightness requirement: gE50 <= 1.0 m3/(hm2) or documentation with proof of detailed airtighness planning and
comprehensive photographic documentation of all relevant details and connections. This applies only to areas adjacent to
outside air or to unconditioned spaces.

- Primary energy demand requirement: if the heating, cooling and DHW systems are for the unit (decentralized), the
EnerPHit criteria applies. If the systems are centralized (or shared with other units) and will not be renovated, the project
can be certified if a variant using a hypothetical future supply system with heat pumps would fulfill the PE/PER
requirement.

- Connections towards adjacent conditioned spaces must be executed in a way that they do not increase the risk of
mould growth in the adjacent apartments and so that, if possible, the insulation layer would be continuous if the
adjacent apartment is renovated in the future.

- The "Plus" and "Premium" classes are not applicable.

Interested? Engage a certifier, who will coordinate with PHI and can give more details, including the draft of the criteria. An official
program depends on the pilot results.

Passive House Retrofits www. passivehousenetwork. org



Part 2: Case Studies



Case Studies

|
LN
1 I Ny
] I o
(] 1 u
] (]
1 L
I ]
i (]
i ]
! ]
] 'S
] |
]
L]

Wood-Framed Concrete Frame & Masonry
(interior & exterior)

Historic Masonry
(interior) (exterior )

www. passivehousenet work. org
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Masonry Case Study



Case Study: Historic Masonry g,

= Buildings often need help
- QGutreno allows structural
iIssues to be addressed

Passive House Retrofits www. passivehousenet work. org



EnerPHit Row House

~ R20

e Floor slabs

< Walls
e Roof

~ R20

R50 -R70

« Windows~u0.14

www. passivehousenet work. org
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The Approach ’P

Interior Air Sealing and Insulation +
PH Windows

ERV + Range Exhaust Heat Pump Heating/Cooling/DHW

o m TN
VR S AT R
5
| GRFY TLBRRC ACHE PR L
W RGN HLER MO 0P
& T B
| 1 AFRL (1 LR OF LAID At — ;
2 MSTHL MR = — ]
5 36011 0 v o Lo T
ke T N R L
A1) LAVER 7 FNSH B e
LT STORE YOOL BT AT
W e comy L
I SERWEE CAT 14 ¥ | ORGEHIL PG @ 1595 ]
ARG AT
" AL 07 DEVSE-PAT BN CRLUGE. gl
/
— Sl w0 Ses @ 1 0 &
MTEH & WNMA 17 GP BETTEN I dEnar LA
WS Wil 41 Dk O U |
e B PG, € Y
: = - >
. oo N
= TP SEGES OF AT RS ] e
B B 7 AT gt | H ) o)
s 7 ] o S0 0 WE P |
il el = ~
T‘—‘W sl S| Fuiwyixln‘ e

ST B PATY WL

ST FRONT/TER WL 3F NOUSE

L J -
-
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Interior Airtightness

Passive House Retrofits www. passivehousenet work. org



Interior Airtightness

Passive House Retrofits www. passivehousenet work. org



e
Interior Airtightness

Passive House Retrofits www. passivehousenet work. org



Interior Insulation 4

Exterior 4 Exg. Stone Facing

| ﬁ % Exg. Brick @all

Interior | -~ New Insulation

Source: bldgtyp, lic

Passive House Retrofits www. passivehousenet work. org



Interior Insulation

Source: Kevin Brennan

Passive House Retrofits www. passivehousenet work. org



Window Installations

T —
Y ]
“=1B.54 Wim
R 1000.00 hd 40000
& i 18.545 9.555
Yoo =—-Ub - —— = ——— - 0.296-1.000 - = 0.004 Wi(m-K)
© AT ' AT 30000 30.000
Boundary Condition gq(wim] ®[Cl R{im-Kyw] € 40000
I Exterior, nomal -10.000 0040
Intesior, nonmai, hortzontal 20,000 0.1%
SymmetryModal secion 0.0
Material AWKm-K)] €
Alr| urnentiaed, hartzontal, Tickness: 40 mm oz
W B ) [R-0.24n] 0720 050
[F-3.7m] 0040 0500
[ EPOM (emylens propyiene dene 0250 Q.90
) 0170 0.900
Mortar - Portiand Cement-Lime 0.431 050
B PuC, Nexible (PVC-P) 40% softener 0140 0.500 $,,= 9.6 Wim
Panel 0035 090
l Paucod (1) 1.2 019 05m
e 0350
Softwood SO0, typical consinuction timber 0130 0500
Stucco [R0.240] 0722 050
Wd Stud, Caluicse, 16in OC [R-2.93n] 0.04% 0900
I wood, Confferous (Softwood) [F-1.03r] 0.140 0500
B XP3, [R5.0m] omes gg
Drvertled a cay o
* Simpited approach

Passive House Retrofits
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Window Installations

Passive

House

Retrofits

we showed LPC
the 3 5/8" reveal,
so I'm not sure if 2"
rigid is possible--
maybe Lubo can
work it out?

[BE 3 SIDED,
JOPEN FOR ||
AT

HOLD WINDOW FRAME 1" FROM
FACE BRICK FOR RIGID INSULATION

Non metallic flashing

BOTTOM LEFT
INSTALL OVER
TERPROOFING AT STILL

“PROCLIMA PROFILE™ TAPE AT AL ————
WINDOW/EXTERIOR DOOR CONNECTIONS D

CAULKING COMPATIBLE W/ FLASHNG

BRICKMOULD (AT WOOD WINDOW LOCATIONS ONLY)
& THEN CAULK AGAIN

FABRIC FLASHING POLYKEN

N

Non matalic
PARTELL 'SLOWERPROOF"
LIQUD APPLICATION - NEW STEEL LNTEL
DENSE_PACKED CELLULOSE — I
- X i1/ -
~{— exsmng 8 NE HEAD
PLYWOOD AR BARRIER H—
PLYWOOD BOX FOR 'WOOD BLOCKING AT CORNERS OF WINDOW,
RECESSED SHADE I LLED WITH 2" RIGD_FOAM NSULATION
% Vi
E‘o’w‘c‘i".f“m"“ HOLD WINDOW FRAME 1 FROM
TRV TR 4 Bk ok ot Notrtel FACE BRIOK FOR RGD INSULATON
SEAMS IN AIR MEMERANE £ - | - CAULKING CONPATIBLE W/ FLASHING
. / _/'! v | Is this necessaryl/is there
INOTE: PLYWOOD SUBFRAME T0 R %% | | room for this?
PLYNOOD SUB FRAE £
GREAT STUFF WINDOW & DOOR (R ——— 1 T NEW WO0D BRICKMOULD (AT %00
EQUAL) ALL SIDE OF SUBFRAME \ H 7 . WINDOWS ONLY), THEN CAULK AGAN
b5 —t

1

N FABRC FLASHING POLYKEN SHADOWLASTIC
| BUTYL TAPE (OR EQUAL) ENBEDOED IN

| CAULKING AS DESCRIED ABOVE

/ PARTELL 'BLOWERPROGF"

-
i\

/

7
/

I

o —

PLAN

/2 WINDOW INSTALL DETAIL

BUTYL TAPE (OR EQUAL) EMBEDOED IN
CAULKING

ADJUSTABLE FASTENERS, TRUTH

[Nan met:

— 6" MIN.

i
. Q U\g

SPACE FILLED Wy 'GREAT STU

WIN. & DOOR' SPRAY FOMM (OR |

QU NSTAL ATER WRDOW I
Piyw

N
1]
—

“PROCLIMA PROFILE" TAPE AT ALL
WINDOW/EXTERIOR DOOR CONNECTIONS

|
v SPACE FILLED W/ 'GREAT STUFF WINDOW
DOOR" SPRAY FOAM (OR EQUAL)

NEW TRPLE GLAZED WNDOW REFER TO

WINDOW ORDER FOR SPEC

FABRC FLASHING RETURN UP

SUB FRANE MIN. 6"

NOTE: CAN USE FLEX-FLASHING BY

WR GRACE (OR EQUAL) TO MAKE

UP SUB FRAME

NON-METALLIC FLASHING PAN, SIFE-BULT

USING EXTOSEAL ENCORS OR' SIMILAR. PROVIDE

END DAMS, BACK DAM AND FRONT LIP.

CAULK WINDOW TRIN, LEAVE OPEN

AT WEEP HOLES T0 ALLOW FOR
CRAINAGE

WOOD BLOCKING AT CORNERS OF WINDOW,
ILLED WITH 2* RIGID FOAN INSULATION

WOOD BLOCKING AT BOTTOM CORNER,
CENTER, AND TOP CORNER OF WINDOW

LEAVE GAP 1" OFF MASONRY

DENSE PACKED CELLULOSE

INSULATION

!Qx 13'S RUN HORIZONTALLY

16* 0.

PARTELL 'GLOVERPROOF"
LIQUID APPLICATION

| John - can armatherm
‘ alone replace this?

1 T

1" GAP MIN.

SR

:
_’imsnnmwmzmmm

SECTION

512/ NT.S.

www. passivehousenetwork. org



Ready for the Next 100 Years
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i
W fREses
LT PP P L T
. x e

Park PI. Brooklyn -~ - 8tSt. Brooklyn
Fabrica 718 Architects Red Top Architects
ZeroEnergy Design: PH Engineering Baukraft Engineering

88th st. Manhattan
Baxt | Ingui Architects
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Wood Frame Case Study



Case Study: Wood -framed Retrofit

- Historic wood -framed building (ca 1915)in Northern
New Jersey (Climate Zone 5A)

Passive House Retrofits www. passivehousenet work. org



Owner’s Brief

Reasons for Renovating

* Provide additional conditioned living space.

* Improve indoor air quality, thermal comfort,
and acoustic isolation inside the house.

* Drastically reduce energy usage and carbon
footprint, taking into account embodied
carbon in products and procedures.

¢ Reduce exterior maintenance while
protecting house from moisture, insects, etc.

* Provide back-up power during outage.

All this while maintaining charm of 107 year
old house.
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The Approach

Exterior Air Barrier + Insulation
+ High-performance Windows
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Heat Pump Heating/Cooling/DHW
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Above Grade Air Sealing + Insulation
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Window Installation

EXG. SHEATHING
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EXG. WD. FRAMING

AIRSEAL TAPE FROM
WINDOW FRAME TO
AIR/WATER BARRIER

AIRSEAL TAPE FROM
WINDOW FRAME TO
AIRIWATER BARRIER

BACK DAM

TRIM AS DESIRED ——————
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Heat Pump Heating and Cooling

Design Conditions

Three stories over conditioned basement L“ﬁg',;;,(_mmg%ﬁm_ Us

~3,800 sf e

Peak Heating Load: 23,100 Btu/h
Peak Cooling Load: 18,700 Btu/h
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Before and After
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Multifamily Case Study



Ken Soble Tower 4

ERA Architects

18 story, (58,000 SF TFA) 146 unit social housing. Builtin 1967. City Housing Hamilton, Ontario
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Form
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Typical Walls: R43

s — -U
INTERIOR |

St (16 STEEL TRACK

rqumi::

EXTERIOR

. 89580
T Level 03 BB

- MEMERANE FLASHING

-~ _———— BACKERADD AND SEALANT
o o INTERMITTENT
— DREINAGE OFENINGS

DuROCK PUCCS NC -
Non combustible Rainscreen EIFS
used on the Ken Soble Tower
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Windows

Fiberglass Angle Steel Angle

Description of Window
Frame Manufacturer

Window Name

Frame U-Value (Uf)

Glass Description

Glazing u-value (Ug)

g-value of glass

Cascadia Windows Ltd.

Universal Window ( Fiberglass Frame with Tri-Seal Super
Spacer)

0.88 W/(m2K) (Operable)

0.81 W/(m2K) (Fixed)

Argon Filled

6 mm Low-E Cardinal 270 |

11 mm spacer |

6 mm Cardinal 180 |

11 mm spacer |

6 mm Low-E Cardinal i89

0.72 W/(m2K) and 0.70 W/(m2K) depending on orientation

0.38 and 0.50 depending on orientation

Passive House Retrofits

Psi- Vialue (W/mK) |Heating Demand
(kWh/m?)

Window Sill Detail - Steel Angle 0114

Window Sill Detail - Fiberglass 0.086 016
Angle

HEEL DIMENSION (HD)

ROUGH_OPENING (RO)
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Ground: R1.5 & Roof R43

84500_y
Level 07 BAGF T

Passive House Retrofits

© ERA Architects

The existing foundation and
floor was left untouched in
the retrofit. 152 mm thick
XPS  perimeter insulation
was added to the exterior of
the foundation, from the
ground slab to the footings
of the building.

Thermal bridge studies were
done to ensure the surface
temperature in the
residential spaces would
stay above the minimum
Frsi values.

4
|

PROPOSED ROOF ASSEMBLIES - INVERTED ROOF

© pErEmmE

© ERA Architects

The installed roof was an inverted roof with
400 mm (16") of rigid polystyrene
insulation. A fluid applied membrane was
applied to create a new air barrier, and all
penetrations (drains, roof anchors, etc)
were addressed in the thermal bridges.

R VALUE: 43.02

ABOVE

* RIVERSTONE GRAVEL BALLAST

+ FILTER FABRIC

* 400mm (4 LAYERS OF 100mm) EXTRUDED
POLYSTYRENE RIGID INSULATION

» FLUID-APPLIED POLYURETHANE ROOF
MEMBRANE

+ EXISTING CONCRETE SLAB AND STRUCTURE

* EXISTING PLASTER CEILING

BELOW
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Quality Control: Mock -Ups & Blower Door Testing: 0.2 ACH 50! 7}
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Ventilation: units / common areas / trash chute 4'

Effective Heat

Recovery
. . . . Ventilation Unit Electrical Efficiency Efficiency
Cooking: electric with filtered Swegon - GOLD RX 50 0.45 84%

: H Swegon - GOLD RX 50 0.45 84%
recw_cul_atlon hood & general PH Swegon - GOLD RX 12 040 oa
ventilation. Zehnder ComfoAir Q600 ST ERV 0.22 78%

. . Zehnder - ComfoAir160 ERV, ComfoD160 ERV, ComfoD150 ERV 0.33 80%
CIOthes Dryers' eleC CondenSIng RenewAire EV Premium L 0.52 58%

ventless.
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Heating & Cooling 4

ol S Cooling Strategy
G 1. PH envelope
d, > 2. Low solar heat gain glazing
g f | . . .
: 3. interior shading
N QL\ ktt’ 4. ceiling fans
W 5. central tempered ventilation
air

decentralized VAV boost per
unit controls

=)
©
»

| Space Heating Strategy: centralized heat pump tempered
/| ventilation air with elec resistance boost at each unit.

DHW: condensing gas boilers with drain water heat recovery at
all showers/baths
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Finished Product

Passive House Retrofits www. passivehousenet work. org



Next Steps



EnerPHit Next Steps

- Use the PHPP as a design tool

- Start working with a certifier early in the
process

- Leverage your community

Passive House Retrofits

| Version10 &

PASSIVE HOUSE
CERTIFIER

Pawive Howse Institute accredited
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EnerPHit

* Resilient

« Excellent Occupant Comfort
« Good Indoor Air Quality

* Durable (Low Moisture Risk)
* Low Operational Energy

The basic principle which should be applied for
each structural intervention in an existing building
is ‘if it has to be done, it should be done
properly.’

-Wolfgang Feist

Passive House Retrofits

Annual Heating and Cooling Energy Demand

kWh / yr

m,:m.:mcmcm
2 g & 8 & & &8 £
. 8 8 & 8§ 8 8 8§ B8 ¢

Code Minimum

As-Drawn EnerPHit by EnerPHit Passive
ouse

I Heat Demand
P Total Cooling Demand
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EnerPHit Resources



EnerPHit Resources

Websites Videos Links

R L N

(7] PASSIPEDIA
k2 g,

o s R $4€ passive House Database s & e Websites o o
S ‘ .- 8 ST ehttps://passipedia.org/certification/en
i erphit
EnerPHit - the Passive House Certificate for retrofits e e | 4D eepunay grpnit .
.. — % bading o Consoucion e E : > ehttps://passivehouse-database.org/
RETROFI ehtips://passivehouseaccelerator.com
— 1 ehttps://passivehousenetwork.org/vid

eo-library/#renovation

Publications

ehttps://passivehousenetwork.org/wp-
content/uploads/2023/11/03_building
criteria_ip_en-PHI.pdf
ehttps://be-
exchange.org/lowcarbonmultifamily-
main/
ehttps://be-exchange.org/report/hpd-
1197-decarbonization-roadmap/
ehttps:/greenbuildingunited.org/news
HOUSE CONFERENCE 2054 room97/it-s-here-the-passive-
T e rowhouse-manual
. ol ehttps://475.supply/products/smart-
PASSIVE : ; . g o enclosure-system-download
ROWHOUSE peat Rt N | i ' ehttps://www.ribabooks.com/enerphit-
MANUAL a-step-by-step-quide-to-low-energy-
retrofit 9781859468197

Masonry ood Frame
etrofit etrofit ENERPHIT

Conference
ehttps://passivhaustagung.de/en/
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https://passipedia.org/certification/enerphit
https://passipedia.org/certification/enerphit
https://passivehouse-database.org/
https://passivehouseaccelerator.com/
https://passivehousenetwork.org/video-library/#renovation
https://passivehousenetwork.org/video-library/#renovation
https://passivehousenetwork.org/wp-content/uploads/2023/11/03_building_criteria_ip_en-PHI.pdf
https://passivehousenetwork.org/wp-content/uploads/2023/11/03_building_criteria_ip_en-PHI.pdf
https://passivehousenetwork.org/wp-content/uploads/2023/11/03_building_criteria_ip_en-PHI.pdf
https://be-exchange.org/lowcarbonmultifamily-main/
https://be-exchange.org/lowcarbonmultifamily-main/
https://be-exchange.org/lowcarbonmultifamily-main/
https://be-exchange.org/report/hpd-ll97-decarbonization-roadmap/
https://be-exchange.org/report/hpd-ll97-decarbonization-roadmap/
https://greenbuildingunited.org/newsroom97/it-s-here-the-passive-rowhouse-manual
https://greenbuildingunited.org/newsroom97/it-s-here-the-passive-rowhouse-manual
https://greenbuildingunited.org/newsroom97/it-s-here-the-passive-rowhouse-manual
https://475.supply/products/smart-enclosure-system-download
https://475.supply/products/smart-enclosure-system-download
https://www.ribabooks.com/enerphit-a-step-by-step-guide-to-low-energy-retrofit_9781859468197
https://www.ribabooks.com/enerphit-a-step-by-step-guide-to-low-energy-retrofit_9781859468197
https://www.ribabooks.com/enerphit-a-step-by-step-guide-to-low-energy-retrofit_9781859468197
https://passivhaustagung.de/en/

Thank you!

For more info:
3c-ren.org

For questions:
info@3c-ren.org

3C

REN

TRI-COUNTY REGIONAL ENERGY NETWORK
SAN LUIS OBISPO - SANTA BARBARA - VENTURA
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