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NYPH 2020 Technical Workshops dosionPH KZH

DesignPH | SketchUp | PHPP | Ventilation

NYPH General PHI
DesignPH 2.0 A Powerful Tool
Members  Admission CEUs
MODULE 01 | BASIC | FOR EVERYONE
M ay 1 gth 01_Workflow: Modeling, Required Tools Free $15 1.0EC
P
02_Solar: Location, Orientation, Axes, Shadow Free $15 1.0€C
June 2nd »

MODULE 02 | ADVANCED | FOR PASSIVE HOUSE DESIGNERS

03_Face Assignments: Exposure Type, U-Values, Creating Free $15 8D
June 16th
Assemblies
04_Face Assignments: Below Grade, Shading Context, Non Free $15 8D
June SOth Thermal Faces
R g iy S —————————— -
July 21st I 05 assignments: Thermal Bridge, TFA Surface Free $15 T80 1
L I T e ) -1
TB D 06_Window: Modeling, Components, Mullions and Reveals Free $15 8D
07_Window: Editing and Adjusting, Curtain Walls, Shading Free $15 8D

MODULE 03 | PROFESSIONAL | FOR ENERGY MODELERS

08_Analysis: Run Simulations, Results Tracker T8D $15 T8D
09_Shading: Analyzing Window Radiation, Trees and Irregular ~ T8D $15 80
Shading

10_PHPP: Exporting .PPP File, Importing .PPP File, Finish off 18D $15 8D

the model in PHPP

@ oo bidgtyp
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Agenda [1 hour] sosionPH R

. DesignPH Review

- Thermal Bridges in DesignPH
- Psi-Values?

. Interior Spaces, TFA

- Room-level Data Management

@ oo bidgyyp
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DesighPH Review

Requirements sosi9nPH K70

What you’ll need:

* A copy of the DesignPH 2.0 plugin

» Sketchup 3-D modeling software

* A copy of the PHPP v.8 or 9 (and Excel)

WA bldgtyp
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https://foursevenfive.com/designph-2-0/

e 2 |

O o @ ° @ BUILD LIKE THE FUTURE DEPENDS ON IT CALL TODAY +1 800-995-6329

HOME / PRODUCTS / DESIGN AND TESTING TOOLS / PHI SOFTWARE (PHPP, DESIGNPH) / DESIGNPH 2.0

PHI

DesignPH 2.0
from $360.00

Type: ‘ Choose Options bl
Quantity El |I|

ADD TO CART

[/ HIGH Search
ﬁ PERFORMANCE Q 9
BUILDING SUPPLY -
'RODUCTS E RESOURCES ABOUT US OSURE BLOG

Available only in Metric at this time. IP version in development

aAEE RSO N NERE TSR AL

7/55

Sketchup

eionPH B2

B SketchUp

8/55
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Sketchup Extensions Manager

e0e jon Manager

Extension Manager Home Manage ° EdM L

=_s % Extension Name Author Enable | Disable
Advanced Camera Tools SketchUp
R >
Signed
designPH 2.0.06 Dave Edwards,
v Signed Harald Malzer, s >
Dragos Arnautu
dPH+ Rooms Ed May, bldgtyp, lic
v A Unsigned Enabled >
. dPH+ Windows Ed May, bldgtyp, lic

Dynamic Components SketchU:

& e : >
Signed

Ruby Code Editor Alexander C. )

I Signed Schreyer,

www.alexschreyer.net

e ML TOSR ————— g SketchUp

Install Extension

-

@ e blagtyp

Start DesignPH Plugin [Each time you run Sketchup] &=z » |

[ JOX ) designPH main

7 |
2.0.06, registered to: ed.may [Unregister 2.0] [Help & Support] [Wiki Manual] [Language: EN [J]

Overview Vent-rHG U-value edior Shading

v Heat balance

& 95 M Transmission heat loss
E w (opague surfaces)
§ 8 M Transmission heat loss
2 80 (thermal bridges)
§ 75 Ventilation heat losses
s W Transmission heat loss
% 60 (windows)
$ 5 Non-useful heat gains
50 M specific ann. heat demand
45 Internal heat gains
40 Solar heat gains
pd gai
30
2
20 15.0
15—
10
5
0

Losses Gains

v Project overview

Q Climate was changed, please re-analyse the model to update the results!
The model has not been analysed!
Climate New York change

Ruildina b Dynlli b

@ oo bidgyyp
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DesignPH Workflow oe=is-PH 7

1) Model Geometry 2) Tag Model Geometry w/ Data 3) Analyze 4) Export

) Ex - SketchUp Pro 2019 i
@ample - SketchUp Pro Entity Info

ece
» xQE® e og /> Erase

Aon-..  OHWL. insubt. ¥V Hide

"

Select >
Area >
. Intersect Faces > |
::igf‘ Xiew| Un-assigned
ign Axes .
/J '/J Reversell 1 Treated Floor Area 100% -
i 'H > Orient Fa.% 1 Treated Floor Area 60.0% 1
e Zoom Sele{ 1 Treated Floor Area 50.0% :

\_—

createan( 1 Treated Floor Area 30.0%
dPH+Roor 7 External Door
dPH+TFA| 8 External Wall - Ambient
{9 External Wall - Ground
Bl /' 10 Roof/Ceiling - Ambient
Run analys' —-—
setfaceas 11 Floor slab / Basement ceiling
1 14 Temperature zone X
Re-draww 18 Partition Wall to Neighbour
Non-thermal

\Z_¥

\\

\
N\

v

\W

.

o

Export From
DesignPH.ppp

Assign U-v,
Assign area gro
»w shading

| ® @ @ selecto.. Measurements

@ oo bidgtyp
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.
DeS|gnPH Workflow aesignPH [l
PHPP.V0.6a_EN Tools Q- Search Sheet ©- 3
Home L Insert  Pagelasyot Formulas Data  Review  View Developer share Lo fops « . ” m
- = > poy ..
s S0 ol[As A . %- Q- =
Pasts B I U S [[AL] | =—="F Number Coll edting 33 |Projected building footprint Projected building footprint
p? &)z az (2 3 reated floor
H31 v S | 40 xterior door
A s c o € F 3 [ n “ - Amblent
42 teral wall - Ambient
Import and export of PHPP data sets C.J ten - Ambient
' “ ternal wall - Ambient
4 e - Ambient
2 PHPP-Import 4 ternal wall - Ambient
3. Enty dta o versions ofthe PHPP 8 can b impert o a7 ter - Ambient
¢ L saanen e 3 ot
5 Proced e et e 48 - Ambient
s - 49 ter - Ambient
H 50 - Ambient
51 ternal wall - Ground
12_|Roof_54073 R0o/Celling - Ambient
13__|Roof_54029 } Roof/Ceiling - Ambient
4 orcohumns, movng coe, tc) o oa my 54 14__|Roof_53796. oof/Celling - Ambient
15 In o caso of sxprtng, you havo i chafo expor 55 15__|Roof_54057 Roof Ceiling - Ambient
Export From 17 e wtrct o s et - s 76 [Roof_53843 Rool/Geling - Ambient
18 Incase arors occur, a st wth i erors il appear af 57 17_|Roof_54049_} iling - Ambient
Desigan ppp » s 16 [Roof_54002 Roof/Giling - Ambient
: 2 e | E—— 50 19 [Floor_53920 | Toor slab / Basement cei
n © Fioor 54124 Tor b  Basementco
2 import from VB, 61 | 21 | sssew Toor slab / Basement cei
» 62 [Floor_53822 D Toor siab / Basement coi
& 6 loor_53831 D Toor slab / Basement cei
2 6 urface_S3778. estibule or Vault
30 Thie procedure can ake Up o hlf an ha o process. o =y oot or Veok
h — »_53504
2! 6 urface_54090. [Vestibule or Vaut
R o e 510 Vet orvon
3 q " sage. 68 urface_54116_\ Vestibule or Vault
] e e o ™ ot 69 | || 2 [surface 54099 Vestibule or Vault
» ot rare - n |30 [wail_s4264 N [Building element towards n
= 7 |31 [wail 539708 8__[Building element towards n
) Sheotl  ImportExport | @ Proflesetings | @XL | +
» | @ instuctions | Verfication | Gheck | @ Cimate @ Grow
NEW YORK bld t
12/55 o yp
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Thermal Bridges

In DesignPH 2.0

How do you calculate the
heat loss of a surface?

Heat Losssurface =Areasurface X U'Valuesurface X AT

Describes the j

‘Typical’ assembly

NENSREE  bldgtyp

NYPH: DesignPH Technical Workshop 7
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‘Thermal Bridge’ ? sosionPH K

Any place in the building envelope where the
| | otherwise uniform thermal resistance is significantly
changed due to:

materials with a different thermal conductivity

\1 full or partial penetration of the insulating layers by
and/or a change in thickness of the insulating layers

and/or a difference between internal and external
‘ areas, such as occurs at wall/floor/ceiling junctions.

=

@ = blagyp

‘Thermal Bridge’ ? v

Repeating Thermal Bridges
Included as part of the U-Value

Non-Repeating Thermal Bridges
Included separately from the U-Value

16/55
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NYC DOB Method

e 2 |

NYC DOB: How-to Guide: Supporting Documentation

OPAQUE ENVELOPE ASSEMBLIES
* Minimum R-value

. i oot fioors ’ et don detai no2s

must L pe type z
(6. Rvalues shown in Table GA02.1.3).
icaly, i ) the proposed i

* Maximum U-factor

- Atematvely i ; i no2s

2. inTable C402.1.4). clozi
n the overal ; : 6. Rvalue, Usactor, Cfactor, etc)
5022013, U ¥

also be in accordance with Appendix A.

P
sg— (358 758 210

Area-Weighted Assembly U-factor Calculation for the Unit Wall
Typical 10°-6" floor to floor height (8" slab + 9°-10" wall height)

Assembly U-Factor |Height (in) |UA
Wall Assembly 0.060 118 7.053
Slab Assembly 0.086 8 0.690
Total 126 7.743
Area-Weighted Assembly U-factor (=7.743/126) 0.061
[Code-Allowed Maximum U-Factor [ASHRAE TaDIE 5.5-4)

17/55

@ = bidgtyp

PHPP Method

@ @ . Select objects. Shift to extend select. Drag mouse to select multiple.

“. 01_Townhouse_Start - SketchUp Pro 201

»  OQEB € 99/ 0 HSASCH I P

i I L — are w/
o | N cacorosE
i ol
i ?
I ! | TRTend
wrg —H— ,,: r/w\ BARRIER
| | | €A SUBSLAD
ey VAPPR BARRI£R
Now-MpTaL | ! i To INTELL
FLASHING ﬁ e
i/ \
f | \ ! IS MIL. SUBSLAB
pop - VPO R BARRIER
T Blocks &,
TEn= Beooler o
CoPPER. = R S0 Conc., $LAB
S
oo ———=]
s
= J J———
il ’ Il ‘: =11
= ==
wmazfﬂwﬂu(,\_q ” | —

CMU

Measurements

18/55
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aosianP H

That's What I_Dsi-VaIues are For!

Sketchup .
Osi min_ = 18.06 C V... =
Face 1.=0935 KEC
\_ﬂ Foamglas [R-3.44/in]
A= 0.042 W/(m-K)

30.000

'\ Sketchup

{- PSI

- 0.170:1.717 = 0.066 W/(m-K)

37.760 27.019

30.000

Face

19/55

@ e bisgyp

Draw all the TB Lengths as ‘Edges’ on their own layer

eionPH B2

Entity Info

Layers
[CXC) D
Name ~ Dashes
@ Layer0 I Default 7/
O 00_CAD_Elevs I Default
© 00_CAD_Plans I Default
© 00_CAD_Section_Cross I Default
© 00_CAD_Section_Long B Default
<O 00_CAD_Section_Patio - Default
<O 01_Geometry - Default
<O 01_Shading - Default
<O 01_Shading_Context - Default
® 02_DPH_TB_Lengths B Default
O 02_DPH_TFA I Default
O 03_PHPP_DHW B Default
O 03_PHPP_ERV B Default
O 03_PHPP.Vol I ocfault

Styles

Shadow Settings
Outliner

20/55

@ oo bidgyyp
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Assign Thermal Bridge ‘“Type’ to each edge

ece
o x CHEB € LI /-0

Right-Click

® @ . Select objects. Shift to extend select. Drag mouse to select multiple.

designPH K4
-y o o Pro 2019
et nfo ZPpHO® B RA ®
E 9
rase
Hide Entity Info
Layers.

Select > [CXC) 54
Soften Name N Dashes
Divide ® Layer0 I Default 7/
2o e © 00_CAD_Elevs I oefault

O 00_CAD_Plans I Default

<O 00_CAD_Section_Cross - Default
Create a New dPH+ Room(s) © 00_CAD_Section_Long B Default
dPH+ Room Data » O 00_CAD_Section_Patio I ocfault

O 01_Geometry - Default
dPH+ TFA > © 01_Shading B oefault

<O 01_Shading_Context - Default

® 02_DPH_TB_Lengths m,m--—-—-—--
Insert window / door component O 02_DPH_TFA Il ocfault

H : <O 03_PHPP_DHW - Default

Run analysis on selection S 03.PHPPERY I Dotout

© 03_PHPP.Vol I oefault
Re-draw windows R

Un-assigned

201ud [15 Psi=0.040] eaves_junction
202ud [15 Psi=0.040] mid_floor_junction
203ud [15 Psi=0.040] balcony_junction
204ud [16 Psi=0.040] external_wall_perimeter
205ud [17 Psi=0.040] internal_wall_to_floor

Assign thermal bridge (Edge)

@ = bidgtyp

21/55
H H 1 1)
ser-Determine Si-value 1ypes aesignP H
o0 @ designPH main
e |
2.0.06, registered to: ed.may [Unregister 2.0] [Help & Support] [Wiki Manual] [Language: EN ]
Overview | Results | Heatbalance | Climate | Vent.+IHG
editor [WACEEINIIIEEN Components | Shading | Export
105ud 0
» Assemblies (default A .
[ ( ) 201ud eaves_junction 15
[» Assemblies (user-defined) 202ud mid_floor_ junction 15
203ud balcony_ junction 15
» Assemblies (user-calculated U-values; .
[ ( ) 204ud external wall perimeter 16
[» Assemblies (certified components) ‘ 205ud internal wall_ to_floor 17
+ show less... (hide last 3 rows) 1
v Connections (user-defined) :
101ud o Enter Area Group number [15, 16, 17] . .
102ud ° Enter Area Group number [15, 16, 17] ¥ g
103ud 0 Enter Area Group number [15, 16, 17] 0.04 0.7
104ud o Enter Area Group number [15, 16, 17] 0.04 0.7
105ud ° Enter Area Group number [15, 16, 17] 0.04 0.7
201ud eaves_junction 15 Thermal Bridges Ambient 0.04 0.7
202ud mid_floor_junction 15 Thermal Bridges Ambient 0.04 0.7
203ud balcony junction 15 Thermal Bridges Ambient 0.04 0.7
204ud external wall perimeter 16 Perimeter Thermal Bridges 0.04 0.7
205ud internal_wall_to_floor 17 Thermal Bridges Floor Slab / Basement Ceiling 0.04 0.7
1 show less... (hide last 3 rows) t
@ oo bldgtyp

NYPH:

DesignPH Technical Workshop
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TB in PHPP (Areas Worksheet) sosionPH Iz
Thermal bridge inputs
. . Subtraction User User ined
No. Tmirmﬁ - Group No. Assigned to group m:m x( "T:I‘h | length = "em"' psi value fruozs
[m] [W/(mK)]
1 x ( - =
2 DTL_PERIM_FLOOR_01 16 Perimeter thermal bridges 1 x( 6.01 - = 6.01 -0.077
3 |DTL_SEC_FLOOR 04 15  |Thermal bridges Ambient 1 | x( 601 - )=| 01 0.000
4 DTL_SEC_FLOOR_04 15 Thermal bridges Ambient 1 x ( 6.01 - = 6.01 0.000
5 |DTL_SEC_ROOF_03 15  |Thermal bridges Ambient 1 | x( eo01 B )=| 601 -0.083
6 |DTL_SEC_FLOOR_04 15 | Thermal bridges Ambient 1 | x(| e01 R =[ 601 0.000
7 DTL_SEC_ROOF_04 15 Thermal bridges Ambient 1 X ( 2.52 - = 2.52 -0.066
8 |DTL_PLAN_03 WALL_REAR 15  |Thermal bridges Ambient 1 | x( 1208 |- )=| 1298 0.070
9 DTL_SEC_FLOOR_02-B 15 Thermal bridges Ambient 1 x ( 0.69 - = 0.69 -0.067
10 |DTL_PLAN_05 WALL_REAR 15  |Thermal bridges Ambient 1 | x( a3 - )=| 375 0.065
11 |DTL_SEC_ROOF_04 15 | Thermal bridges Ambient 1| x( 252 |- = 282 -0.066
12 |DTL_SEC_ROOF_05 15 | Thermal bridges Ambient 1 | x( 500 R = 5.00 -0.046
13 DTL_PERIM_FLOOR_03 16 Perimeter thermal bridges 1 x( 3.21 - )= 3.21 0.066
14 DTL_PERIM_FLOOR_03 16 Perimeter thermal bridges 1 x( 3.21 - = 3.21 0.066
15 DTL_SEC_FLOOR_03-B 15 Thermal bridges Ambient 1 x( 3.21 - )= 3.21 0.016
16 |DTL_SEC_FLOOR 03-B 15 |Thermal bridges Ambient 1| x( 321 B = 321 0.016
17 |DTL_SEC_FLOOR_02-C 15 | Thermal bridges Ambient 1 | x(| 252 R =[  2s2 0.018
18 DTL_SEC_FLOOR_02-C 15 Thermal bridges Ambient 1 X ( 2.52 - )= 2.52 0.018
19 DTL_SEC_FLOOR_01-B 15 Thermal bridges Ambient 1 X ( 2.52 - = 2.52 0.015
20 |DTL_SEC_FLOOR_01-B 15  |Thermal bridges Ambient 1 | x( 252 - )=| 252 0.015
21 |DTL_PLAN_06_WALL_REAR 15  |Thermal bridges Ambient 1 | x( 1208 |- =| 1298 0.043
22 DTL_SEC_ROOF_01 15 Thermal bridges Ambient 1 x( 6.24 - = 6.24 -0.103
@ e blagtyp
TB in PHPP (Heating Load Worksheet)
Area U-Value Factor TempDiff 1 TempDiff 2 PT1 PT2
Building assembly mperature zone m? W/(m?K) (e?(h::yms')l") K K w w
External wall - Ambient A 357.4 * 0.223 * 1.00 * 29.9 or 24.4 2386 or 1947
External wall - Ground B * * 1.00 * 7.8 or 7.8 or
Roof/Ceiling - Ambient A 87.6 > 0.110 * 1.00 * 299 or 244 288 or 235
Floor slab / Basement ceiling B 89.3 * 0.223 * 1.00 * 7.8 or 7.8 156 or 156
Suspended Floor A * * 1.00 * 299 or 244 or
A * * 1.00 * 29.9 or 24.4 or
X * * 0.76 * 29.9 or 24.4 or
Windows A 72.5 * 0.859 * 1.00 * 29.9 or 244 1861 or 1519
Exterior door A * * 1.00 * 29.9 or 24.4 or
Exterior TB (length/m) A 185.9 * 0.006 * 1.00 * 29.9 or 24.4 31 or 25
Perimeter TB (length/m) P 31.5 * -0.025 * 1.00 * 7.8 or 7.8 -6 or -6
Ground TB (length/m) B * * 1.00 * 7.8 or 7.8 or
Building element towards neighbour I 193.6 * 0.352 * 1.00 * 3.0 or 3.0 204 or 204
Transmission heat load P, _—
Total 4920 | or [ 4080
@ oo bidgyyp

NYPH:
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Psi-Values?

Where do Psi-Values come from? so=io-PH R
1. Building Codes

2. Engineering Reference Documents

3. Pre-Certified Construction Systems

4. 2 or 3-D Heat Flow Simulations

LI5S bldgtyp

NYPH: DesignPH Technical Workshop 13
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Building Code (NYC ECC2020)

e 2 |

C402.6.3 Linear thermal bridges. Construction documents shall include the following
documentation in tabular format for linear thermal bridges listed in Table C402.6:

1. Linear thermal bridge type.
2. Aggregate length of each type of linear thermal bridge.

3. Relevant detail in the construction documents showing a cross-section through the
thermal bridge.

4. WY-value for each thermal bridge from Table C402.6.

Exception: Where linear thermal bridges have been tested or modeled using methods
approved by the department, alternate values may be used.

TABLE C402.6
AVERAGE THERMAL TRANSMITTANCE FOR UNMITIGATED
LINEAR THERMAL BRIDGES ,
TYPE OF THERMAL BRIDGE [Bt"’u;i“'r’[“f‘:. A

Balcony 0.50

Floor Slab 0.44
Fenestration Perimeter Transition® 0.32
Parapet 0.42

Shelf Angle 0.41

a.  Psi-values are derived from the BC Hydro Building Envelope Thermal Bridging Guide Version 1.2 -
September 2018, and are based on poor performing details.

b.  Fenestration Perimeter Transition is the thermal bridge between any fenestration frame and the typical wall,
roof or floor assembly it abuts or is mounted within.

@ NEW YORK
PASSIVE HOUSE

27/55

bldgtyp

PHI Catalog

eionPH B2

Thermal Bridges Catalogue

Passive House Institute Passive House

Institute

https://passipedia.org/basics/building_physics_-_basics/thermal_bridges/thermal_bridges_catalogue

Insulation (A= 0.035 W/(mK))
Toa=-10°C Internal Render (A= 0.70 W/(mK))

Rua= 0.08 (m'K)/W

Tws20°C
Ra=0.13 (m'K)/W

W values [W/(mK)]

External Render (A= 0.87 W/(mK)

Glue (A= 0.87 W/(mK))

Brick Wall (A= 0.42 W/(mK))

Concrete Slab (A= 2.1 W/{mK))

Impact Sound Insulation (A= 0.04 W/(mK)
Sereed (A= 1.05 W/(mK))

=== A=0.025 W/(mK)

— 4 =0.035 W/(MK)

...... A=0.045 W/(mK)

0.10 Parquet (A= 0.13 W/(mK)
Flanking insulation Glue (A= 0.7 W/(mK))
nking insulatior e -
0.00 Tiles (A= 1 W/(mK))

25 S0 75 100 125 150 175 200 225 250 275 300 325 350 375 400

Insulation Thickness [mm]

W-value graph Detail drawing — Heat flow analysis

Frr
1 nsc
e

x5

@ NEW YORK
PASSIVE HOUSE

28/55
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ISO 14683 cesronPH K

Lightweight wall
| - Wall I:l (including lightweight Insulating D Slab/pillar = Window frame
masonry and timber layer
INTERNATIONAL 150 frame walls)
STANDARD 14683
—_— floors
Thermal bridges in building
construction — Linear thermal
transmittance — Simplified methods
and default values
- L < = SR
AT R e \
N
GF2 ¥.=060 GF3 ¥.=0,55 GF4 ¥, = 0,50
Wy =075 Wo=0,70 Wy =0,65
=075 w;=0,70 =065

GF6  W.=045 GF7  We=-0,05 GF8  ¥.=0,05
Yo =060 ¥o1=0,10 ¥o1= 0,20
¥i=0,60 ¥i=0,10 ¥=020

@ e blagtyp

BC Hydro Online Guide

Building Envelope

Found 10 of 426 available details

Thermal Bridging Guide

Search by location:

[T L -

~» 7 i wich

Bonyoro
powersmart

https://betb.ca/

‘Wood-Framed Roof Wood-Framed Roof Wood-Framed Roof
Intersection with Wood- Intersection with Wood- Intersection with Masonry
frame wall with Insulation at frame wall with Insulation at Firewall

Search by minimum thermal Ceiling Roof Sheathing

performance:

3 detail scenarios 3 detail scenarios # 1detail scenario
Wood-Framed and Timber Wood-Framed and Timber #  Wood-Framed and Timber
M Roof-to-Wall Transition M Roof-to-Wall Transition M Roof-to-Wall Transition

I Linear transmittance Linear transmittance Linear transmittance 1
b 1844 Wimk -value range $-value range Y-value 1
0033 10 0.061 W/ 00670 0.187 W/ K mk 1

performance

At periormance o Mitigated performance |

BChydro m:
Dowersmart MORRISON HERSHFIELD

@ e bidgtyp
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PHI Pre-Certified Construction Systems so=ionPH K70
il lels
EWICO01
Ext.w.-inner corner
W [W//mK] 0.026
fRSi=0,25 m2KIW 0.98
EWECO01
Ext.w.-outer corner
wW/mK] | -0.054
fRsi=0,25 m?K/IW 088
EWIW01
Ext.w.-internal wall iy Floor plan
W [W//mK] 0.000
fRsi=0,25 m?K/IW 096
@ e blagtyp

Calculate Your Own aosionPH K

10.842 1 1
v, = - 0.093-1.337 - 0.254:1.264 =1-0.083 W/(m'K) I
e 30.000 1 1
| —— !
NW/(mK)] e
o3
az%
0720 00
008 020
a7 00
- Yo 0%0
Boundary Condition qW/m] ®[C] R{(m"Kyw] & ome asp
B i, ol 10000 0010 oo w0
= oo b 004 030
W Smmaryhado secton oo a0 00
@ oo bidgyyp
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User-Determined Psi-Values

oo PH A

o0 @ designPH main
designPH
2.0.06, registered to: ed.may [Unregister 2.0] [Help & Support] [Wiki Manual [Language: &N [J]

Overview | Results | Heatbalance | Climate | Vent.+IHG

editor WACEEIGIJIEEN Components | Shading | Export

[> Assemblies (default)

[> Assemblies (user-defined)

[» Assemblies (user-calculated U-values)

— e/ e/

[> Assemblies (certified components)

v Connections (user-defined) Fe=—————==
Connection desc. . NO. psi_value (W/mK) -_rsi

101ud 0 Enter Area Group number [15, 16, 17] 1 0.04 I o
102ud o Enter Area Group number [15, 16, 17] 1 0.04 I o
103ud 0 Enter Area Group number [15, 16, 17] 1 0.04 I o
104ud o Enter Area Group number [15, 16, 17] 1 0.04 | Y
105ud o Enter Area Group number [15, 16, 17] 1 0.04 1 o,
201ud ecaves_junction 15 Thermal Bridges Ambient : 0.08 1 o
202ud aid_floor junction 15 Thermal Bridges Ambient | 0.08 :f—
203ud balcony_junction 15 Thermal Bridges Ambient 1 0.04 1 .7
204ud ‘external wall perimeter 16 Perimeter Thermal Bridges 1 0.04 1 0.7
205ud internal wall_to_floor 17 Thermal Bridges Floor Slab / Basement Ceiling 1 0.04 1 0.7

1 show less... (hide last 3 rows) t T o o

Wherever they come
from, enter the Psi-Value
for each here

33/55

- bldgtyp

Interior Space: TFA

NYPH: DesignPH Technical Workshop
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Treated Floor Area For Residential

e 2 |

Taken into account at 100%

Only floor areas of rooms within the thermal envelope are included in the TFA.

* The floor area may be ascertained from the unfinished dimensions of the building.

The following can be taken into account for the floor area:
Floor-to-ceiling window reveals with a depth of more than 0.43 ft
Plinth, skirting boards, built-in furniture, bathtubs

Areas under staircases only if enclosed such as WC or store (depending on the height, see below) - Stair heads and landings, see sketch next slide

Living areas where long + Auxiliary Rooms outside of dwellings /

periods of time are spent apartments or in basements

Washrooms, storage rooms etc. » Access areas outside of dwellings or .

within dwellings in basements™ .

Access areas within dwellings ©
* In detached houses auxiliary rooms and
access areas are taken into account with o

60% if they are located on floors in which
less than 50 % of the floor area consists of .
living areas, e.g. in the basement

Taken into account at 60% Taken into account at 0%

Flights of stairs with more than 3
steps

Elevator shafts Shafts/chimneys > 4”
Pillars/room-high facework > 4”

Void (void over room with double
height)

Door and floor-to-ceiling window
recesses (depth up to 0.43 ft)
Rooms outside of the thermal
envelope

35/55

@ oo bidgtyp

Treated Floor Area

eionPH B2

7.8.1 Example: Auxiliary rooms/access areas in detached houses

A B

Building services

- Living area more than half of entire floor

D Adjoining rooms + traffic areas: 100% TFA

- Living area less than half of entire floor

- Adjoining rooms + traffic areas: 60% TFA

36/55

@ oo bidgyyp
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e 2 |

And then it gets even more complicated for multi-family,
commercial, etc...... so check the PHPP manual for details.

@ e blagtyp

.
['FA Surface Assignment esionP H 8
@ [ ] . 02_Townhouse_Surfaces - SketchUp Pro 2019
- - - s 2 »
» « QEHB € L 99/ CH-SASCHILIRABGZLHORRRA &
\ \ 1 I [
N | | I~ Entity Info
| | Layers
I | ®0 >
: ! Name ~ Dashes
® Layer0 I Default 7/
© 00_CAD_Elevs B ocfault
® 00_CAD_Plans B ocfault
O 00_CAD_Section_Cross - Default
<O  00_CAD_Section_Long -Default
<O 00_CAD_Section_Patio -Default
<O 01_Geometry -Default
© 01_Shading B oefault
O 01_Shading_Context -Default
® 02_DPH_TB_Lengths N---—---
® 02_DPH_TFA B Default
O 03_PHPP_DHW I Default
O 03_PHPP_ERV B Dcfault
© 03_PHPP.Vol B ocfault
4
Styles.
Shadow Settings
Outliner
@ @ . Select objects. Shift to extend select. Drag mouse to select multiple. Measurements
@ oo bidgyyp

NYPH: DesignPH Technical Workshop 19



July. 21, 2020

TFA Surface Assignment so=15-PH [

Entity Info

YY) . FErase

» « CEB € { ¢ /- C-H-& Hide (o ® QR4 ®

Entity Info
Layers

Select »
Area >
Intersect Faces »
Align View

Align Axes

Reverse Faces

Right-Click « Orient Faces

Zoom Selection

~ Dashes

I Default /
D_Elevs - Default
AD_Plans I ocfault
D_Section_Cross - Default
—SE— E——

Un-assigned

0 Projected building footprint
v 1 Treated Floor Area 100%
1 Treated Floor Area 60.0%
1 Treated Floor Area 50.0%
1 Treated Floor Area 30.0%
Insert window / door component 8 External Wall - Ambient
Run analysis on selection 9 External Wall - Ground
L 10 Roof/Ceiling - Ambient
11 Floor slab / Basement ceiling
14 Temperature zone X
Assign U-value (Face) > 18 Partition Wall to Neighbour
Assign area group (Face) Non-thermal

Create a New dPH+ Room(s)
dPH+ Room Data »
dPH+ TFA >

Re-draw windows

(@ @ @ Select objects. Shift to extend select. Drag mouse to select multiple.

O
PASSIVE HOUSE

39/55

Low Ceiling Height Areas oe=is-PH 7

The following applies for all

rooms/partial areas:

* For areas where the clear ceiling
height is between 3.28 ft [1m] and
6.56 ft [2m], the TFA of these
areas is reduced by 50%

* Areas with a clear ceiling height of
less than 3.28 ft [1m] are not
taken into account

100% TFA

50% TFA

@ oo bidgyyp

NYPH: DesignPH Technical Workshop
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.
['FA Surface Assignment sesionPH 2l
[ BON ) . 02_Townhouse_Surfaces - SketchUp Pro 2019
&
» « QBB € {9 /0 HSASPCHIR PRI ZPLPHDREBRY &
Entity Info
Layers
[CXC) >
Name ~ Dashes
@ Layer0 I Default 7/
© 00_CAD_Elevs B Default
<O 00_CAD_Plans
O 00_CAD_Section_Cross
<O 00_CAD_Section_Long
<O 00_CAD_Section_Patio
<O 01_Geometry
<O 01_Shading
<O 01_Shading_Context
@ 02_DPH_TB_Lengths
100% ® 02_DPH_TFA
© 03_PHPP_DHW B Dcfault
O 03_PHPP_ERV Il oefault
© 03_PHPP.Vol B Default
4
Styles
Shadow Settings
Outliner
® @ . Select objects. Shift to extend select. Drag mouse to select multiple. Measurements
@ e blagtyp

TFA Surface Assignment sosis-PH K

“. 02_Townhouse_Surfaces - SketchUp Pro 2019

o0 e
» K QEBE € (| S /- C-H- S FHSPCHFIT B G ZLHORE QA
\ N

&

(RN Ny y7ave N NN\
\ N i Entity Info
\ Layers
. \ § ®o >
Name ~ Dashes
® Layer0 [ oefault 7l =]
O 00_CAD_Elevs I Default —
© 00_CAD_Plans I Default
O  00_CAD_Section_Cross B Default ﬂ
@& 00_CAD_Section_Long Default
O 00_CAD_Section_Patio Default ]
O 01_Geometry I Default !
© 01_Shading I Default /
<O 01_Shading_Context - Default /
@& 02_DPH_TB_Lengths
@ 02_DPH_TFA
O 03_PHPP_DHW
<O 03_PHPP_ERV
O 03_PHPP.Vol B Default
—_
4
Styles by
Shadow Settings. \

Outliner

@ @ . Select objects. Shift to extend select. Drag mouse to select multiple. Measurements

@ oo bidgyyp
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Vn50 ao=ionPH [

Ventilation data

Hollis N i School / Climate: Boston / TFA: 9058 ft* / Heating: 1.7 kBTU/(ft?yr) / Cooling: 3.47 kBTU/(fttyr) / PER: 7.97 kBTU/(ft?yr)

Treated floor area Area ft2 9058 (‘Areas’ worksheet)

Room height h ft 8.20 8.20 b

Volume of ventilated space (Area*h) = Vy ft* 74293 (Worksheet ‘Annual heating’)
Ventilation type

Please select +1-Balanced PH ventilation with HR

Infiltration air change rate

Wind p ion coefficients e and f
Several One
Coefficient e for wind protection class side side
No protection ¥ 0.10 0.03
Moderate protection 0.07 0.02
High protection 0.04 0.01
C f 15 20
For annual demand: For heating load:
Wind protection coefficient, e 0.10 0.25 L
A e S~
7 i N ~
Wind protection coefficient, f 15 15 'I Netair voh::: for press: Vaso \\
\ 1
Air change rate at press. test Nso 1/hr 0.30 0.30 \\ 121,871 |ﬂ~‘ 7/
~ ’/
Semmee ="
NEW YORK
43/55 a PASSIVE HOUSE b |dgtyp

Vv or Vn50 ? esionP H I

Vhso: Net Internal Volume
In the EN13829 standard, the internal air volume is _ R ——
given as follows:

The internal volume, Viso, is the volume of air inside \ f e f v
the measured building or part of building. The internal |
volume is calculated by multiplying the net floor area
with the actual net ceiling height. The volume of
furniture is not subtracted.

\ 7/

S

%“‘

V,: ‘Ventilated’ Volume

For residential buildings, in order to better compare
the different air exchange rates in dwellings, multiply
the TFA by a standard 8.2-ft to calculate the
Ventilated Volume. For Non-residential buildings, use
the actual ceiling height.

NEW XSRS bldgtyp

44 /55
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designPH main

2.0.06, registered to: ed.may [Unregister 2.0] [Help & Support] [Wiki Manual] [Language: En [J]

Overview | Results | Heatbalance | Climate |RYyi®glzle]
editor | Assemblies | Components | Shading | Export

Ventilation & Internal Heat Gains - inputs

v Ventilation heat losses
Select ventilation type 1 - Balanced PH ventilation i B—-— —

Select ventilation unit' 97ud - [75.0%] Def)mfm minimum HR \\ B
4 Y
I 1
\ U
97ud 1 2.5 N 4500 R4 0.6 0.07 15.0
-

~~.~—-..-----’—’
2.50 0.00 0.00 4500.00 0.60 0.07 15.00

0.00 0.00 0 0.75

v Internal heat gains
Building type Dweliing ™

@ e blagtyp

Spreadsheet Method sesignPH B

4
Total Unit | Total Unit | Total Unit | Total Unit | Total Unit | Total Unit
Space: TFA Volume | Supply Rate | Supply Rate | Extract Rate | Extract Rate T°'A“'::""
5 [m?% [m*] [cfm] [m*h] [m*/h] [m*/h]
6 Unit 200 [South - Lower Level] 144.2 126 214 126 214 0.41
Mo = === === =gGilng |~ TEA~ | . [Supply Air | Supply Air | Extract Air | Extract Air

Line # F":” :,:I‘:'; R":’“ G PR c""":::‘"' Modq'!‘: Utilization | '8 : Fiow Rate | FlowRaia || Flow Rate | FlowRais. || Room ACH
: 1| ) | RARRL LRl | pa m] ofem | k| efml | mm
8 1 2 | 200 | 220 Living Room | 332 21.0 6.40 100% 332 1 0.0
9 2 2 200 73 Powder Room | 34 9.0 2.74 100% 34 : 25 42 46
10 3 2 200 22 Dinning Room : 28.3 9.0 2.74 100% 28.3 1 101 172 22
1 4 2 200 222 Kitchen | 26.5 9.0 274 100% 265 1 60 102 14
12 5 2 200 22 Vestibule 1, 4.8 9.0 274 100% 48 - 00
13 6 2 200 224 Master Bedroom : 18.7 9.0 2.74 100% 18.7 514 1 25 42 0.8
14 7 2 200 225 Master Bath 1 12.7 9.0 2.74 100% 12.7 34.8 ! 26 44 1.3
15 8 2 200 226 wic 1110 9.0 274 100% 110 Y- 15 2 08
16 9 2 200 - Entry H 5.5 2.0 2.74 100% 5.5 15.1 1 0.0
17 10 e e e Sl 0 o 0 i i} SE S  n  fe m o 0.0

a Unit Max a Unit Max a Unit Max q Unit Max

Name | Manufacturer FCU Model # c::;"n' Cooling Hmdw Heating c:l'l"w Cooling "::"",:g Heating ‘[':'::;’ ‘::,';I']' ﬁ:‘f-"f
28 B [Btu/h] P [Btu/h] nan w] nan w
29 | Fcuzsa | Daikin FXMQ12PBVJU 7,426 10,201 5,654 13,512 2,176 2,990 1,657 3,960 450 765 3539
30 | Fcuzsz  Daikin FXMQ15PBVIU 9,889 12,729 9,582 16,514 2,898 3731 2,808 4,840 560 951 3740

Heating | Cooli Heatin Cooll

Name | Manufacturer Condensor Model Ei‘,‘m "3,';; c.paellgy c.paerl?y =4 LiLte C.paellgy cap.cr;; Refrigerant =D
31 [Btu/Wh] [Btu/Wh] [Btu/h] [Btu/h) wiw] wiw] ™ ™ [%]
32 cu2s Daikin RXTQ4STAVJU 9 9 49,500 45,500 28 26 14,507 13,335 R410A 14-100
2

Building Data HP Data Print - TFA Print - Volume Print - Ventilation +

@ oo bidgyyp
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Room Data Tool [Not Part of DesignPH]

e 2 |

[ o ] Component Options "
Room_543_BEDROOM

Unit / Zone |4

Floor Level (05

Room Number 543

Room Name \BEDROOM

Room Supply Air (m3/h) (39.08

Room Extract Air (m3/h) 0.0

Units (IP/SI)

Avg. Ceiling Height (m) 3.2

Total Floor Area (m2) (16.53

Room TFA (m2) |16.53

Avg. TFA Factor 1.0

Volume (m3) |52.91

Vented Vol. (m3) El.‘n

47/55

Set up the room’s geometry, TFA and dictionary

eionPH B2

eo0e Untitled - SketchUp Pro 2019 (20 days left in TRIAL)

NG /T HSBEOELT BB 2P

Create a New DPH+ Room(s)

@ @ @ select objects. Shift to extend sele...

Set TFA-100
Set TFA-60
Set TFA-50
Set TFA-30
Set TFA-O

Clear TFA Attrb.

® Untitled - SketchUp Pro 2019 (20 days left in TRIAL)

Entity Info
rase

Select >
Are >
Make Component.

Make Group

Intersect Faces >

Flip Along >
Soften/Smooth Edges
Zoom Selection

Insert window / door component

DPH+ Room Data
DPH+ TFA

() @ @ Select objects. Shift to extend sele...

o |
NG/ T HSASCHIT OB P

48/55

NYPH: DesignPH Technical Workshop
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Attributes: User Determined

e 2 |

g s

Untitled - SketchUp Pro 2019 (20 days left in TRIAL)

H-¢P+CHOI 2B & 2L

Unit / Zone

Floor Level

Room Number |-«-

Room Name |—

Room Supply Air (cfm) |—

Room Extract Air (cfm) |-—

HP AHU | —

HP Qutdoor Unit |—

H/ERV Unit |—

@ (@ @ select objects. Shift to extend sele...

[ece

Options

Room

Room Supply Air (cfm)
Room Extract Air (cfm)

HP AHU

HP Outdoor Unit

49/55

NEW YORK
PASSIVE HOUSE

bldgtyp

Attributes: Determined by Geometry

| 1
Component Options

(@0 e®

Entity Info
Erase
Hide

Unit / Zone |1

Lock
Floor Level |Cellar
Edit Component
Room Number (001 )
Room Name | Mechanical Room Explode

Raom Supply Ar (cfm) |0

Room Extract Air (cfm) |24 Reload...
Save As...

3D Warehouse

Change Axes

Intersect Faces

Flip Along
Soften/Smooth Edges
Zoom Selection

_ \
Calc DPH+ Room(s) Data

Set Room(s) Floor Level
Set Room(s) Zone / Unit

Insert window / door component
Create a New DPH+ Room(s)
DPH+ Room Data »
DPH+ TFA >
Dynamic Components »
50/55

Remove DPH Attributes From Selected

-

Room_001_Mechanical Room

Unit / Zone |1
Floor Level

Cellar

Room Number (001

Room Name

Room Supply Air (cfm) |0
= ~R0OW, Extrack Air o 2 e e .
Units (IP/SI) :

Avg. Celling Height (ft) (8.2 ]
Total Floor Area (ft2) [269.1 !
Room TFA (f2) [269.1 !
1

1

1

1

1

1

Mechanical Room

Avg. TFA Factor [1.0
Volume (f3) (220717

NYPH: DesignPH Technical Workshop
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Using the Data: In Application Visuals

e 2 |

eoe % 190622 - SketchUp Pro 2019
G /O H-SHPOCHLTPBPZLPHOSERR OB ]

Ason-North-outine JESNISEL Ason-South _ Shading South 1 _ Shading North 1__ Orthe-Sectiont

TFAPlan - Zone 2 _Ortho-Plans

Supply Air Zone
I Extract Air Zone

@ (@® @ select objects. Shift to extend select. Drag mouse to select multiple. Measurements.

Color the scene based on...

Parameter v TFA i
Ventilation Flow

HP OU
HP AHU '
H/ERV Unit

| None F

51/55

bldgtyp

° NEW YORK
PASSIVE HOUSE

Using the Data: PHPP

oionPH

Draw Camera Tools [CNTSE Help

“|  Minimize %M

&9 e Zoom

2 Ortho-Plans _Axon-Nort

Model Info oxl
Entity Info =

Materials o%C
Components
V Styles

v Layers
Outliner
v Scenes

Show Fonts ®T

\

Shadows
Fog
Match Photo

a—
N\

Create a New DPH+ Room(s)
Calc Room(s) Data

Soften Edges
Instructor

i~

3D Warehouse
Extension Warehouse
Extension Manager

Set Room(s) Floor Level
Set Room Zone / Unit
Remove DPH Attributes From Selected

Hide Dialogs

—3

Ruby Console
Attribute Inspector
Ruby Console+

\_\

Room Data Quick View

Ruby Code Editor »
designPH »
“ e » Output All Room Data
designPH+ = Output Room Data for Addn'l Vent
Component Options -
Component Attributes SI /1P Units
Bring Al to Front

v 25th Street Model - SketchUp Pro 2019 (20 days left in TRIAL)

52/55

@ NEW YORK
PASSIVE HOUSE

bldgtyp
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-
n 5
design
Using the Data: PHPP
o6 RoomData.csv Open with Microsoft Excel i)
SKP-PID  Zone Floor Room Nunf{ Amount Room Name Allocation to Vent Area (m2) Vv Reference Helght (m) V-Sup (m3/h) V-Eta
351594 0-COMMERCIAL 0-CELLAR 000 1 0-COMMERCIAL_FL-0-CELLAR _ 000-STAIR 1 0.0 0.0 0.0 0.0
351596 0-COMMERCIAL 0-CELLAR 000 1 0-COMMERCIAL_FL-0-CELLAR _ 000-FIRE PASSAGE 1 16.4 25 0.0 0.0
351590 0-COMMERCIAL 0-CELLAR 000 1 0-COMMERCIAL_FL-0-CELLAR _ 000-STORAGE 1 4.08 25 0.0 0.0
aescos Lo commeencsis Lo coiaan P . o ceaiseneal_o o ce i an_aan eine ceate . == .. P P P a
I
-d b
\ ’
\N 7
N
Amount Room name Allocation to Area | Clear height [Room vol. Volume flow per room Air chn
a ventilation unit A h Axh Vsue Vera Vrrans per roc
(No.) m? m m? mh m*h m*h n
0 0-COMMERCIAL_FL-0-CELLAR_ 000-STAIR 1 0.0 0.00 0 0 0
0 0-COMMERCIAL_FL-0-CELLAR_ 000-FIRE PASSAGE 1 16.4 2.50 0 0 0
0 0-COMMERCIAL_FL-0-CELLAR_ 000-STORAGE 1 4.1 2.50 0 0 0
0 0-COMMERCIAL_FL-0-CELLAR_ 000-FIRE STAIR 1 0.0 0.00 0 0 0
0 0-COMMERCIAL_FL-0-CELLAR_ C03-MECH ROOM / STOR 1 14.6 2.50 0 127 0
0 0-COMMERCIAL_FL-0-CELLAR_ C04-ELEV. MACHINE ROOM 1 0.0 0.00 0 255 0
0 0-COMMERCIAL_FL-0-CELLAR_ C07-WC 1 2.8 2.50 0 127 o
0 0-COMMERCIAL_FL-0-CELLAR_ C08-COMMUNITY FACILITY 1 67.8 2.50 85 0 0
0 0-COMMERCIAL_FL-0-CELLAR_ C10-MECH CLOSET 1 2.6 2.50 0 0 o
0 0-COMMERCIAL_FL-01_ 100-VESTIBULE 1 0.0 0.00 0 0
0 0-COMMERCIAL_FL-01_ 101-CELLAR ACCESS 1 0.0 0.00 0 0 0
0 0-COMMERCIAL_FL-01_106-WC 1 0.0 0.00 0 127 0
0 0-COMMERCIAL_FL-01_ 107-COMMUNITY FACILITY 1 91.6 2.50 136 0 0
0 1-RES-COMMON_FL-0-CELLAR_ 000-ELEV 2 0.0 0.00 0 0 0
) BES AAMMAAN 1 A A1 AD  AnA LAT WAV - ia aEn IR o n a
omponents | Windows | Shading @ Ventilation @ Annualheating @ Heating = @ Heatingload | SummVent | Cooling @ Coolingunits @ Coolingload @
NEW YORK
. @ MRl bldgtyp

Using the Data: Sketchup Layout so=io-PH R

eo0e .. TFA Plans- CELLAR

b/ 7-B-0 8B I

Room: <DynamicComponent(3roomnum)>-<DynamicComponent(4roomname)>
TFA: <DynamicComponent( g)> m2
Vn50: <Dynam|cComponent(vn

Clg Height: <DynamicComponent(ay elg
V-Sup: <DynamicComponent( §ypp > m3/h
V-Extr: <DynamicComponent(6extra l.')> m3/h X
\
\

)> m3

|

_Room. C03-MECH ROOM / STOR... H}V\

\_

=TT
N

3.797 m $1.067m *

- Room: CO3-MECH ROOM / STOR

1

1 TFA: 14.57 m2 Room: CO6A-TRASH RM

1 Vn50: 61.07 m3 TFA: 1.45 m2

i Clg Height: 2.51 m Vn50: 3.64 m3

I V-Sup: 0 m3/h Clg Height: 2.51 m
4. V-Sup: 0 m3/h

V-Extr: 0 m3/h

@ oo bidgyyp
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ML:-o-PHE
i) e Bl
: =1
: e Bﬂ ” : —,éf‘ T ] 1 el —— o
A - \J Sy |
7 = . TFA: 2.36 m2 (Factor: 1) ) F 7 G > Vsup: 0mn | Veta: 0 m3/h ! 1]
1 . ’ Sl —(E] =1
Ty ; s 1 s — T—’—Hw
PR e [ >
=== L oEael, 1|f N
‘ ‘ R ] | N
= I U — 1 N -1 M N EES LA O )
| == = r =7 | =
York St. Townhouse | JCUest . archtects Diagtyp, e Coreuen: v | [Taea | [Towm | o s ke
— 257 1/2 York St. L
ey ity Hoboken, N3 67030 Sraokiyn, W 11238 contra | [SSRAY [ nooee | Plan 1 - First Floor
RK
- i bldgtyp
] |
http://www.bldgtyp.com/resources.html
* PHPP Visualizer (Sketchup Plugin)
* PHPP Room Data Manager (Sketchup Plugin)
@ oo bidgyyp
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] |

Passive House 2020 - Choose Your Future: A Virtual Conference, Every Wed 1-4pm EST, June 24 - July 29

*Register for our annual online conference, Passive House 2020 - Choose Your Future

House 2020
CHOOSE YOUR

FUTURE

[VIRTUAL CONFERENCE]
#PH2020 b5eions

57/55

@ e bisgyp
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