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What you'll learn today: (CEU’s)

Understand the five essential building science design principles needed for optimal building comfort
and lowest energy use

Identify locally-specific R-values for walls, roof and floor assemblies already being used in Palo Alto
residential buildings to meet Net Zero and Passive House performance targets

How to effectively work with an energy consultant to optimize performance at the early design
stages

How to integrate new tools for high performance design into your work process
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Today's Agendo

1.00pm 10 Welcome & Introductions

45  New Goals, New Thinking, A New Way of Design
35 Intro to PH/NZE Fundamentals
2.30pm 15 Break

35 What Does ZNE Look like in Palo Alto?
25 Easier energy modeling - demo of new tools
45  Technical Panel - Getting to Zero

10  Next Steps - Resources & Closing
4.40pm 20 Networking




New THINKING
A New Way to Design




What California needs now
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California’s current reality

Household Energy Use in California

A closer look at residential energy consumption

d CAhomes use 31% less than
the U.S. average

All data from EIA’s 2009 Residentiol Energy Consumption Survey
www.eie gov/consumption/residentiol/

« California households use 62 million Btu of energy per home, 31% less than the
U.S5. average. The lower than average site consumption resuits in households
spending 305 less for energy than the U.S, average.

o Average site electricity consumption in California homes is among the lowest in
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CONSUMPTION BY END USE
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3% “ Since California has a milder . .
w‘m zsx. amevnaeraressotve ] € 609 Single family Homes
41% United States, space heating and
air conditioning make up a

6%

relatively small portion of energy

use. In California homes, heating
and cooling combined account

7%
%
on % " for 31% of total energy use.

R Air conditioning I Water heating Il Appliances, electronics, ighting Il Space heating



What that means in PV

Energy use: 18,170 KWh/yr
Assume: 400 kWh/panel
12 kW PV Array
= 45 panels!

72 cells

60 cells

64.5 inches
164 cm

77 inches
196 cm

Min. Required Roof Area = 780 SF
(Assuming 17.3 SF/panel)

39 inches 39 inches
99 ¢cm 99 cm



rnia Environmental Prote
©= Air Resources

TreeMap notes:

= The area of each category Is
proportional to its GHG emissions,

= The color reflects change in
emissions since year 2000: grey for no
change, greener for decrease since

2000, browner for increase since 2000.

User Interaction:
= Hover over a category lo display the

2013 GHG emission estimate in Tg (i.e.

million metric tonne) of CO2 equivalent
and the change since year 2000 (2000
value = index 100 so index=80 means
20% decrease, index=200 means
doubling).

= Left click to drill down into category
details.

= Right click to move up to parent
category.

= Press F11 to view full screen.

Category notes

= These are process-oriented
categeries. They follow the IPCC
categorization to ensure comparability
with international inventories, which ajié
organized in a similar manner.

= CO2 equivalence based on Global
Warming Potental values from IPCC
Fourth Assessment Report

Back to Graphs & Plots

1A3 - Transport

Last reviewed on May 31, 2016
California GHG Inventory for 2014 — by IPCC Category
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LEAD BY EXA PI_E (A COUPLE OF I\/\Y OWN DESIGNS)

oot i, A MY ALAMO PASSIVHAUS



AI_I_ ELECTR'C (INDUCTION COOKTOP & LED'S)
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NOM'NALY THIS IS A PLUS ENERGY HOME...

PROJECT STATS

| Alamo - CA Climate Zone 12

HDD & CDD 2602 1578
Area & TFA 2968 SF 2342 SF
Net Annual Energy Use &
PV 7.5 kW
Gas/Electric Split All Electric

Heat Pump, | Heat Pump
Mech systems HRV WH




COMPARED 10 CODE REQUIREMENTS

ASSEMBLIES (hrit2F/BTU)

CODE REQ’'D AS BUILT
ROOF/CLG: R-38 R-46
WALLS: R-19 R-28

WINDOWS: U-0.57
FLOOR/SLAB: R-0
AIR TIGHTNESS: 3 ACH n50




MY PHPP MODEL s mnsanewy

Treated floor area 217.6 m'
Heating demand 12 kWh/(m?*a)
NO PERFORMANCE GAP! Ry e 10, Wiy
ecif. space cooling demand 7 kWh/(m?a)
Cooling load
3 (> 23.3333333333333 °C)

HEAT 2,596 3 865 849

COOL 1,533 3 511 594

@ '#\

)
: IMAGE credit: Allen Gilliland, One Sky Homes
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BUT P RACT'CALLY THIS HOME STILL NEEDS A UTILITY!

Passive House verification
5 Energy balance heating (annual method)
25
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Where we started










Elevations
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PROJECT STATS

| Sunnyvale - CA Climate Zone 3

HDD/CDD 2643 220
Area/TFA 2000 SF 1560 SF
Net Annual Energy Use &
Production 5,765 kWh/yr none
Gas Cooking,
Gas/Electric Split DHW
1 ton Fujitsu
HP &
Panasonic
Bath Fans,
HVAC systems HRV

S
| &




ASSEMBLIES (nrit2FBTU)
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ROOF/CLG: R-38 ||| R-40
WALLS: R25 [/ R-26

WINDOWS:  U-0.38 (= U-03

FLOOR/SLAB: R-0




MEASURED SAVINGS:

= $499 per year energy cost
= 40% Source Energy

Pre Annual

Retrofit Post Retrofit Savings
Electricity
Space Heating (kWh/yr) 510 718 -208
Space Cooling (kWh/yr) 0 90 -90
Total Electricity (kWh/yr) 5,636 5,765 -129
Natural Gas
Space Heating (therms) 510 0 510
Total Natural Gas (therms) 654 150 504
Source Energy (MMBtu/yr)' 132 78 54
Utility Cost’ $1,473 $974 $499

'Source multipliers of 3.15 for electricity and 1.09 for natural gas based on
BEopt v2.2

*Utility rates for PG&E rate based on averages from actual utility bills of
1.03/Therm and 0.14 /kWh.

Table 9: Annual Site and Source Energy Savings Normalize to TMY3
Source: http://www.nrel.gov/docs/fy150sti/63085.pdf







Breaking Down Net Zero

APPLIANCES

RVE ENERGY

Optimized Passive House/ZE Design
12,000 kWh/yr

HVAC
2,000 HOT WATER/

COOKING

4,000
LIGHTS/ PWYU
. LIGHTS/
0 3,200 SF home (family of 5) LU IEOIEN PLUGS

a 28 PV Panels (6.2 kW)
O 11,100 kWh production

ENERGY
28,000
( 60-70%

(65% Gas in CA)

Source: US EIA & PG&E Source: US DOE/OSH Measured Performance




PROJECT STATS

Cottle - CA Climate Zone 3

HDD/CDD 2335 574
Area/TFA 3200 SF 2776 SF
Net Annual Energy Use &
Production 9356 kWh | 11,100 kWh
PV 6.2 kW

Gas

Cooking,

Solar Hot

Water with
Gas/Electric Split backup

Heat Pump,

NightBreeze

Cooling,

Solar

Thermal Hot




ASSEMBLIES r.fiz.FiBTU)

.24 %
ROOF/CLG: R-38
WALLS: R-25

=

T

WINDOWS: U-0.38

BT Y

U-0.3

FLOOR/SLAB: R-0

R-14




Comparing these homes

EnergyUse®RFloorAreal

200000
180000
16000
140000
12000
100000
8000
6000
4000m
20006
0B

“ EnergyUsel

Floorreal

Alamol@ Av.CAR

Cottle

Sunnyvalel




Passive House &
ASHRAE Std 55 —

Thermal Comfort

Target COMFORT

« for humidity ratios above 0.012:
'3 _SeeSection 5.2.1.2
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i L™ Lower clothing

* Lower metabolic rate
¢ Lower radiant temperature
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NONE of our clients have asked us to lower their energy bills.

OPERATIVE TEMPERATURE (°F)
(% Ory bulb + % MRT for stil air)

100

ALL have asked for better comfort or to eliminate mold.




Build a TEAM
Learn energy modeling




Lessons Learnea

Windows (+ Shading) Matter

Alir sealing gets you half way there

Roof Design and Form factor are HUGE
Drlve your own energy model!

THANK YOUI!

Bronwyn Barry, CPHD

Passive House BB

“ na hn www.passivehousecal.org
"w"’“‘”” www.naphnetwork.org






Regional Groups Working
ﬁgﬁflﬂh,&(\&onhnental Neitwork

PASSIVEHOUSE maison

Passive paSSI\/e
el PHo CANADA québec

NYPH vermont __

P>

NEW YORK — ity &
PASSIVE HOUSE passive house

PASSIVE HOUSE ROCKY MOUNTAINS

.....
PASSIVE HOUSE ASSOCIATION

llllllll onal

O
in support of professionals working with the Q
international Passive House Standard smsiive e PASSNE HOUSE oA

Institute




2017 NAPHN CONFERENCE &
EXPO

Attend the Conference

North American
Passive House
Network

www.naphnconference.com




US CO2 Emissions

Buildings 44.6%
(2358 MMT C0,¢)

Industry 21.1%
(1116 MMT C0,¢)

Transportation 34.3%
(1816 MMTCO.¢)

U.S. CO, Emissions by Sector

Source: ©2013 2030, Inc. / Architecture 2030. All Rights Reserved.
Data Source: U.S. Energy Information Administration (2012).




“The state and nation must be
aggressive about setting goals,
such as having zero-nef-energy

residential buildings by 2020 and
commercial buildings by 2030.”

-Gov. Jerry Brown
2012




“Big Bold"™ goals for ZNE in

California
2020 100% ZNE residential new construction
2030 100% ZNE commercial new construction

50% INE reftrofits of existing buildings







The Basics

Passive House 101




The Basics

Passive House 101




19th Century

Albert, Righter & Titman Architects
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Passive House In 90 seconds

Click to open video



https://player.vimeo.com/video/74294955

Passive House Myths

e |t's only for single-family homes.

 Airtight buildings have bad air quality.

* You can't open the windows in a PH building.

» PH buildings are blocky and ugly.

* You don't need mechanical systems in PH buildings.

» CA energy code is so strict!l We don’'t need PH.

e PH is overkill for mild California climate.




Passive House Myths
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What Do We Want From Qur
Buildingse

use less energy
be more comfortable

be healthier

be more resilient




Use Less Energy

o 3070 ol D70

reduction in heating & cooling reduction in total energy usage.

450
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63 row houses 41 low energy houses 27 low energy P:i:‘::’nf:ﬁt 32 passive houses
in Heidelberg (Bj. 1962) Niedernhausen 1991 | |houses, Hessia | | den 1907 Kronsberg 1998




Be More Comfortable

More comfortable with steady
surface temperature on all
surfaces and no drafts

Quiet even in a noisy city




Be Healthier

Cleaner and fresher air. Inside air
Is completely exchanged with
filtered outside.

No mold or moisture problems
thanks to reduced thermal
bridging and superior ventilation.

Healthier homes, healthier people
with fewer respiratory illnesses and
relief for asthma sufferers.




Be More Resilient

Living Room Temperature & Humidity
During January 2014 "Arctic Vortex"

90 - - 90 .
@ |ndoor Temp —— Ambient Temp ess==|ndoor Rel Hum N
80 - - 80 .
- 70 ;
70 A '
[ - 60
60 - “--Heat
turned on - 50
50 1 - 40
&
40 - - 30 |
- 20
30 -
- 10
20 A
-0
10 A . 10

o+——-tt-t-t-t++—+—+——+ -20 -
1/4/14 1/5/14 1/6/14  1/7/14 1/8/14  1/9/14 1/10/14 1/11/14 1/12/14 1/13/14 -

Cramer Silkworth, Baukraft Engineering, Brooklyn, NY



SUPPORTS P\I_NI_WABLI—S

Path to Net-Zero Buildings & more.
Allows switching to all electric
buildings.

More even utility demand profile.
Primary Energy Renewable (PER)
Calculation optimizes building
energy use for 100% renewable
grid.




INTEGRATE

D METHO

Five Key Principles:

5 « High Efficiency

Heat Recovery " g2
Ventilation

D

rtightness '“’
q_l&!

e High-Performance
Windows/Doors

-

DOLOGY

1 « Climate Specific
Insulation

2 e Thermal Bridge
Free Connections




1. CONTINUOUS INSULATION

Insulation levels are
climate dependent.

(Think of temperature
rated sleeping bags.)

Surrounding enclosed space like a parka.




2. NO THERMAL BRIDGES

Prevents:

« Condensation &
moisture damages

 Thermal discomfort

« Energy losses

Not included in
traditional energy
models.

Eliminate and calculate: lowers risks and increases predictability.




The Pencll Rule

Thermal-bridge-free
designing

=

W<0.006 Btu/(hr.ft.’F)

Source: PHI, Author: JS




LINEAR THERMAL BRIDGES (PSl
VALUE)

- GAE OVER 1 SATTENS

VAROR RETARDER MEASRANE

7'-----------

Dt STUL FRAMING. TYP
DENSE MK =106

CONC FLOOR SLAD
THERMALLY SOLATED FROM
FOSO WAL

| S——




3. INTEGRATED WINDOWS &
DOORS

e Performance
criteria are climate
dependent

Ii “-
-i._ll. I

Must maintain enclosure continuity of airtightness and insulation.




SAMPLE PHI WINDOW FRAME
CFERTIFICATFE

. "
Certificate Or WG Pt
Certified Passive House Component 4283 Darmstadt
for cool, temperate climates; vahcs untl 31.12.2014 GERMANY
Categary Window Frame
Manufacturer: Munster Joinery
LackaCross,freland | B ||
Product name: Passiv Aluclad T&T 17 e~
- Ss
PR ~\
This certificate was awarded based Pig Passive House S
on the following criteria: /’ Efficiency Class
’
Given a Ucog value of 0123 BTUMNW I F and & size of
4B.425 inch by 58 268 inch . . . ore
4 This Passive House Institute certificate

Uw = 0434 BTUWhef'F < 0.941 BTUIrROF

is based on a U-value for glass of 0.12
Btu/hr ft2F

Taking into scoount the instailation based thermal bridges and
pravided that the instalation is, with regard to the thermal bridges,
equal o betier Man shown In the data sheet, the window meets
the followeng critenon,

Uw,estated < 0.150 BTU/hrft'.F

saaege It is possible to get glass with an even
P L2 T

S Lo SR L L lower U-value - for example 0.10

oot Teoe Toos] o™ Btu/hr 2 £, which would further

*Spacars of lower thermal quaity, especially those made of alu-
mirium, lead 1o significantly higher tharmal losses and lower
temparature factors.

improve the rating of this window

For lurthes irformation, pleass see (he data shest

CERTIFIED
COMPONENT

www.passivehouse.com Passtvr Hose institute




WINDOW INSTALL POSITION

2N

T; = 59.1°F
W, sian = 0.006 Btu/hr-Lf-F

Tsi = 58.9°F

W, sian = 0.011 Btu/hr-Lf-F T, = 59.3°F

¥, sian = 0.071 Btu/hr-Lf-F

T, = 58.9°F

T; = 59.0°F T, = 59.2°F
Wistan = 0.010 Btu/hr-Lf-F

Winstan = 0.010 Btu/hr-Lf-F -y, =0.118 Btu/hr-Lf-F

Uy -instalieg = 0-151 Btu/hr-ft2-F Uy -installeq = 0-148 Btu/hr-ft2-F Uy-instaliea = 0-215 Btu/hr-fi2-F
(Rw-insfulled =6.62 hl’-ﬂz-F/BfU) (Rw-inslalled =6.76 hl’-ffz-F/BfU) (RW-insiaIIed =4.65 hl’-ﬂz-F/BfU)

To determine the final energy balance impact of moving the installed position, the shading
effect of the setback and the resultant solar gains must also be taken into account

Passipedia.org



THERMAL CONTINUITY =
COMFORT

Typical: Double-Glazing Passive House: Triple-Glazing

Discomfort Comfort

Even temperatures allows removal of perimeter mechanical systems.



BUILDING ON PASSIVE ELEMENTS

Compactness: Allows for more even glazing and lower insulation levels.



SHADING (PER WINDOW)]




4. CONTINUOUS AIRTIGHTNESS

Tested airfightness
limit of 0.6 ACHS0

Airtightness is a driving force of performance.




THE "RED LINE™ TEST

Airtightness:
0.6 ACH @ 50 Pa
One continuous air-tight layer:




VERIFICATION:

Negative Pressure Test

Positive Pressure Test




WHY DO WE BUILD AIRTIGHT?

Prevention of condensation in the construction

« Prevention of drafts

« Prevention of cold floors in the ground floor

* Preventing air pollution of the room air

« Securing the sound insulation of building components

« Securing the operation and effectiveness of the ventilation system

« Securing the insulation effect of the external building components

« Reduction of ventilation heat losses




5. VENTILATION

Characteristics:

« High efficiency
heat recovery

« Balanced

« Distributed

« Continuous

Low flow rates

Controlled high indoor air quality possible using very little energy.




BALANCED VENTILATION:
Sthdtootn o e 65tk e i e s

ductwork as possible but still provide air flow through the entire building:

In the transfer zone — not supplying, not == ™= ~s
extracting — just ‘passing through’ Y

v
SUPPLY ZONE = TRANSFER ZONE =3 EXTRACT ZONE

BEDROOM HALLWAY BATHROOM

Openings for 4
transferred air N emm?




H/ERV

Outdoor air intake:
fresh air into unit

Exhaust:
post-recovery air
to outside

-)

(7

Extract air:
stale air from
baths/kitchens/stores

Supply air:
fresh air into living rooms,
offices, classrooms




& OPTIMIZE PASSIVE HEAT GAINS

Daylight Lighting & Mechanical Systems



NEAR PASSIVE BALANCE.....

Optimized
thermal

enclosure

+
Optimized
passive heat

gains

+
Optimized
ventilation

We still typically need active space conditioning systems...just much smaller systems.




THEN ADD HEATING &
oo ]I N CHR—

/5% reduction %
in equipment
sizing

« 90% usage
reduction

o Efficient
distribution

« Often all
electric

Typical to pull distribution to core of building.




HEATING DISTRIBUTION

STRg

Passive House Academy

HYDRONIC RADIATOR

Passive House Academy

RECIRCULATING AIR

ELECTRIC RESISTANCE
(Will probably exceed Primary Energy threshold)



HEAT PUMP HEATING +

cooling, for many types of buildings.
They do not GENERATE heat, but
instead use the refrigeration cycle to
MOVE (pump) heat.

+  Very efficient

*  Multiple /Variable capacities
+ Single and multi-zone

+  Can dehumidify

* Usually run on electricity

Outdoor Unit Indoor Unit




Aesthetically more integrated,
however more expensive and
slightly less efficient

+  Celling mounted air handler for
heating and cooling system

«  Note flow and return
connections to external
compressor

+ Condensate drain also required

« Ducted system for distributing
heated or cold air

« Don't confuse this with an
HRV/ERV- this air handler simply
re-circulates indoor air




EFFICIENT SYSTEMS & SMART
SYSTEI\/\S

Efficient lighting
Efficient
appliances

« Simplify, simplify,
simplify...

Solar thermal

High efficiency
water heater

Smart systems should enhance performance, not compensate for poor performance.




INSULATION OF FITTINGS

‘ i ! Fittings covered by insulating mouldings.
. : ‘ Prefabricated insulating mouldings are available by now.

Not like this: uninsulated pumjps

Not like this: uninsulated
storage tank connections




QUALITY ASSURANCE

Tools enabling predictability:

Certified | Energy Model
Professionals: |7 consuimanr Design Tool
CERTIFIED [ & Manual:
P A(S: (S)II\YSEUT ?}\JPSJ % %DESPERSON
cge blzidiscspl! Cerlified * .~ *
Cerhfled. HEUI‘IE fﬂiw‘ iﬂ # #J li'nJ i B ildin s lp ’
Components: & Jadj e 84 viidings.  Les
ﬂhﬁ;ﬁﬁ%ﬁ#&%
TIRVE 30070 o e o :
Reference Global ©
Materials: m E.ﬁ‘ésié LE,E.PJU:& Research: SQ .
P assive House

Institute

www.passivehouse.com
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SO START MAKING PASSIVE
HOUSE BUILDINGS

It's just the beginning.

Find out more: www.naphnetwork.org
Register for conference: www.naphconference.com

Register for training: www.naphnetwork.org/training/

Contact Us at NAPHN: Contact Us at LOCAL ORG:
Phone: 929-376-8537 Phone: 123-456-7891
Email: info@naphnetwork.org Email: info@localorg.org
Address: Address:
NAPHN, 450 Lexington Avenue, ACRONYM, Street, Room, City, ST
#3717, New York, NY 10163-3717 12345-1234

Thank you.
L
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Intro to Zero Net Energy (and Beyond)
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Site & Population Density
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Location

Site Geographic




limate Data Comparison
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TEAM:: ..

3

Owners: Kate “K_ramer & Sven Th(;a-éeri"
Design: Arkin Tilt Architects 23
PH Consultant: Dan Johnson
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Owners: Magic Learning C
ign: (A'kong List of Colla
ultant: Allen Gilliland,
aker, Luke Morton
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TEAM:
Owners: Sally-Ann Rudd & Ronjon Nag
Design: Fergus Garber Young

PH Consultant: Pearl Renaker
Contractor: Pete Moffat Construction
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TEAM:

Owners: Siena Shaw &
Brian Rubin

Design & Construction:
Dimension Style

PH Consultant: owners
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TEAM:

Owners: Stuart Bernstein
Design: Fergus Garber Young

Architects
PH Consultant: Integral Impact Inc.
ContracCtem.Smith Hyder Construction
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The Size Factor?

Treated Floor Area (ft2) Large
(500m?)
OXFORD ST |
STANFORD ST
- Normal
e (200m?)
FIELD/CHIARELLO
——|
POE STREET
CLARUM OFFICE
MIGHTY HOUSE Tiny
(25m?)
BERNSTEIN
0 1000 2000 3000 4000 5000




Certification Metrics

Annual Heat Demand (kwh/m2yr)

OXFORD ST
STANFORD ST
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BERNSTEIN

0.00 5.00 10.00 15.00 20.00

Primary Energy Value (kwh/m2yr)
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Heating Load (w/m2)
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Airtightness (ACH n50)
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observations

= Assemblies for all these projects had very
similar U-values, despite size variation

= 2 certified via Heat Load criteria (surprising!)

= Showed PH allowed remarkable design &
modeling flexibility

Non PH-related observations:

= None of these projects have an attached garage




y - "“ ‘5.2'-
| T Ay [

nks Toall for sharin

I




PASSIVE HOUSE TOOLS &
TARGETS
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PASSIVE HOUSE ENERGY

| EFANMNEDCHID

A passive House
Institute

» 100% Energy + Comfort

= place
= Water
= Heakh & Happiness
* Energy
= Matenals
LIVING
BUILDING
CHALLENGE

= Equity

= Beguty
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PASSIVE HOUSE TARGETS

Heating/Cooling 15 kWh/m?2yr
Demand: or 4.75 kBTU/hr.ft2

or
Peak Heat Load: 10 \W/m?2

or 3.2 BTU/hr.ft?

$) Air-tightness: Ns, < 0.6 ACH
Passive House

Institute

Total Primary Energy: (PER SLIDING SCALE)

git-Andraw-Wichler—

Cooling Limits
adjusted for
Humid Climates:

City kBTU/ft2.yr
Madrid 4,75
Melbourne 4.75
Beijing 6.02
Seaoul 6.02
Austin 6.97
Shanghai 7.6
Miami_ 16.5




THREE CERTIFICATION LEVELS

Energy Supply from Renewable Resources

A
g Pronilum Final Energy Demand at the Building
=4
Primary Energy Renewable PEF
-
75 \ ,
-7 ‘ 1
Renewable energy T 65 ‘
generation g 80 ‘
, = § 55
2 | |
£ 50 Premium i
S ¢ :
: —
= 35 [ |
g 20 \ J
B %5 X — ‘
® 20 = —
Passive House 13 ?5 Plus - wt }
5 10 |
8 5 Classic -
= 7 ———— . &
Renewable primary 0 5 10 15 20 25
energy dema?d PER demand [KBTU/(fsx"yr)]
[kWhger/(m?p4"a)] —8— Passive House Premium +— Passive House Plus

Passive Hob&e_ #— Passive House Classic ~o—PHI Low Energy Bulding
o “ - Cumm‘d
© Passive House Institute \\\

INCENTIVIZES:

Total Demand Reduction & Peak Load Shifting

Fuel switching to all-electric with heat pumps

Regional renewable grid efficiencies

Allows local and off-site renewable credits

Seasonal storage of renewables at utility scale

Urban density & equitable renewable credit for all buildings

G A N

SOURCE: https://passipedia.org/certification/passive_house_categories/per#the_per_sustainability_assessment
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Passive House

Passive House Insiiiute

[

Passive Hous

)

Passive House

Passive House Institute

T

7 Certified

Passive House

Passive Kouse Insiizule

Increased Efficiency + Renewable Generation on Site or Nearby




THE ENERGY MODEL: PHPF

What is PHPP?

» A numerical steady-state energy modeling spreadsheet

Uses monthly climate data to quickly calculate detailed gains and
losses for low-energy buildings
Purpose built for low-energy buildings and Passive-House style buildings

Excel spreadsheet based and low-cost
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ENERGY BALANCE

Qy=Q;+Qy—[nx(Qs+ Q]

—— i — — e e . e e e

kBtu / year

|
|
|
|
|
. . |
Transmission | Heating System
|
|
|
|
|

Internal Gains
Ventilation
Solar Gains
[

Heat Losses Heat Gains




PHPP ROADMAP

Building

Verification

Areas
(TFA, Exterior
Surfaces, TBs)

Annual Heat
Demand (Annual

and Monthly
Method)

X

Climate Data

Components

Shading

Final protocol
worksheet for
ventilation systems
(external)

Cooling Units

yes
Requirements

Mechanical Systems

5 » DHWH+Distribution [«

A
Solar-DHW

met?

Summer

Summer
Ventilation

I

: Electricity

v

5 Compact Aux Electricity
E Boiler > PE Value

District Heat

Heating Load
(for Passive Houses
only)

yes

Requirements
met?

PE-
Requirements

no




GEOMEIRY INPUT WITH
DFSICGGNPH (SKFTCHIIP)

Cimate: NY,New York
Q25 KWinjmTyr

TFA 250 m {user-Oefined)
FHLF 133

Source: Building-Type LLC, Passive House Consultants. Howie House. 2015

- XaNal

designPH main

- PH

Most Balance |  Arens

1.0, registored o edwinmay [Unregister]

[v

Update window options Redraw windows

| Uvaioe

Annual Heat D‘mlnd

| Cimate

¥ Annual Hoat Demand
Total hest | Troated | Ann.Meat | Specific Ann. Heat
Total free heat | Utilisation
losses Floor Area | Demand Domand, Q_h
(W) [ON0s (WNVG) | factor | Tin | owve) (ewhim'aj
12753 67 6634 95 098 250,48 6242 48 2492
¥ Transmission hoat )
Total Heat Av. Ann. Tranamission

Arma
Group
North
Windows
East
Windows
4 | Sosn | 1779 | 180 |0S50| 039 | 55760 | 95843 | 782
Windows
5 Wes: | 2365 | 1492 |050| 038 | 20080 | 3155 | 525
Windows
& | Morzontal | 0.00 000 0.00 0.00
Windows
| | |81ys | s229 | | | | 438405 | 175
¥ Internal heat gain
Trested Flooe|  internal heat m m inernaihest | QI
Arsa (m") | gain rate (Wim) | ZEC0 Tava) | O%n (xWhva)
29048 2.10 178630 428 2%0% | ags |




ONLINE GUIDE TO

This. s the o samwvmunsatees  method
Satwees the Certfier and the Desgner

Whert yau Fzwe giwrw comnmTis regarsing
the sttt (o exampie Jest Desjpres
Cartier, | chached your wpltats and | rmade
sanments In the Yantistes sesion, Mewe
S ch T s e tharm Inthe Disbegun Bar aoet
chck on “Subet ! |m the bortam uf the gags|

The Desgner will receiee & nooBotien emed
sisstalring 1he mressage = 1he Distegas Sar
Raeg I mind thee any sthes sodMostions o
smmnents madi 2w Cheelilst Wil st
suomiticsly sent & mallidatin W MW
Dusgnnr. ThY happans aoly whan pos weitnn w
e Dissiogue Sar and CSCx "Sutumit] ™.

The Progruss Aur

Thts uffers o genersl vzl ouetvive of e 3o

The Intarective Ovche

THY & the pow whewm you 5an ushas
Hotiemamy, avd make cesrnerti on whmitted
sz U e ishrution subesittad Sy the
Designes / Cortifler & noc compliete o crret /
Upto-date, you can witty & comtmant s / o
Apkamd 3 new Gocument

Airtight building envelope

An excetiont level of Srtghnness of the buldng
ermveiope i casentiy for low esengy corump.
tion, thermal comfort snd ateuctursl indagrity,
therefore arightness must e werified by
medrs of & meassrement [krown 6 the
Blower-Door-Test). for certificaton, & com-
Petad tevt report signed Sy the tester It to be
wbmited (a5 » scan) which groves camglance
wih the limitvakee.

The JCTEAINESS DEBWEMEE MUt be per
forreed i actoedance win EN 13829 (Methed

Vaolume calculstion

The ar volume Yy withn the Awated Bullsieg
enveinze whldh is 10 Be wsed for caulating the
g @Y Meakage e Shouid be detesmined sep-
arately for mach room, The cakuation must be
clearly decumened in the regort and should
cormepond 1= the viue ectered in the WP
The total air volume within the Desmal oove-
fope should be tatan inte accours (ncluding

I A =k enset of ipecid

woiume sccording to EN 13529 muat be waed for

1he sy-value, In di from the
norms, one series of measurements sach for
Poskive preswure AND for negative pressure

How does the Platform work?
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Sukding, the dimessions as ot completion
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beor sopiedl Volumes abowe suspended ceit
inge o NOT cmuet towards the air volume. Thin
is Prespoctive of whether e collng Fready ax.
578, s atrnightly conmected it the wak, of by
various holes n 1t (Tacoussic celing”]. The ree
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Figare 1 The vobyme of winchinn reveals, doors st
DASSALES #0€ 1T Taber IHL0 B00ReRt i The Viburne
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Free to download!

http://passiv.de/downloads/03_b
vilding_certification_guide.pdf




DETAILS ON HOW TO CERTIFY

Example plans

Site plan ( y ' - R

Neighbouring buildings including their height and dis-
tance to the propased bulding must be representedon |
thee site phan If they shade the bulding Show

topagraphy If passitle.
|
[ Angle af deviation from North }
o
/ -
r ™\ 7 4 133
Neighbouring vegetation or / and any I 1. Fasde Cadding panel — Sark grey
other elements which shade the buid- 2 NuO73
Ing. Includling hesght and type of vege- Elevation 2. 2240 revm wosd pare tagace ale-
tation |e.g. conferous or decikduous| B m‘m’_”
\ J Show outside a outgoing sir vents, g types, pebpiy sk A
MMMJ 4. Tiembver/Abstrireum Wiedow frames - [(000 e
Graphic identification of the bulding dack grey WWTI0
wrwelepe Intended for cortification 4 Mahe sure to show dearly and 1o name any non-
hested adiacent rooms accordingly

Saw.

1:200
Angle vf de Make sure to naee ol wrfaces and
See page 26 for acceptable file formats from Nerth windows uiing the sare coding Both 10oaeatd (ndt
and general requirements 206° on the drawings and in the PHPP
Correct rep: of wally, win- ]
dows, and doors |

Make sure to show thearly the wall surfaces in

line for semi-buried walls
ale
150 See page 26 fur acceptable
o e farmats and genersi
Graphic identilication une urternsd dmensions

1300 ey of the thermal envelode




CLOSE OUT DOCUMENTS

« HVAC & electrical penetrations

« Airtightness test results

- Thermography — If conducted

* Photographs taken during sequence inspections — walls, air sealing,

insulation,

- HVAC Data sheets w/
efficiency % and H/ERV
commissioning

« Signed Passive House
Declaration on PHPP .

 Building user manual \\

Specific buliding characteristics with reference to the treated floor area The PUPP has not been filled completely: # is not valid as verfication
e Anernative -
Toutpd foorarom 2180 (Criterla criens fullfiiled?
Space heating Heatng demand ASTUN A%y 1.87 . 1oam
! es
Heatng oad STU A &%) 3.29 3 i . n y
e I
.................................... —
Space cooling Coolng & detwm demand KBTUAR%yr) 4.22 -
Cooing oad STUN N &) 3.44 y
Frequancy of overseating (> 77 'F) % - 3 . -
Froguancy sxcessively high hematy (~ 0092 bt % 14 10 yes
Nonroewatie PIENATY ERSTD e gumand iTurey [ 1454 304  yes |
—

PER Gemand kSTUNByr) 7.14

Primary Lnergy Genaration 0f renewasie
Renewable (PER) energy (n relation 10 gro- ABTUN %) 0.00
jected buidng footerint area)

* Emony s Diva missing Mo requesment

Mfirm Mat the valies given herein have bees determined folowing fe PRPF mettodolbgy and based oo the characterssc
.n.\ar the Bulding The PHPP calculations are aftached to tis venfication
& Tosk _Frstzame _Sumame

Passive Nouse Classic?

ﬁH

~y
-~ L g
~~.——_———




CONGRATULATIONS!

With the methodology you have made a Passive House.

-

I

....but it's important to remember,



Define your Target!

Anything is Possible.




