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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
[ e i e o e o o i
1
03_Face Assignments: Exposure Type, U-Values, Creating Free $15 8D 1
June 16th 1 1
I Assemblies I
b o o o e e o e e -
04_Face Assignments: Below Grade, Shading Context, Non Free $15 8D
TBD... Thermal Faces
05_Assignments: Thermal Bridge, TFA Surface Free $15 8D
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

3/55

@ oo bidgtyp

Agenda [1 hour] sosionPH R

DesignPH Review

U-Values and Heat Loss

Creating Surface U-Values

Assemblies in DesignPH 2.0

Surface Parameter Assignment in DesignPH 2.0
DesignPH 2.0 Visualization Methods

4/55
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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

NYPH: DesignPH Technical Workshop 3
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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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U-Values and Heat Loss

eionPH B2

How do you calculate the
heat loss of a surface?

Heat LOSSSUrface =Areasurface X U'Valuesurface X AT

(But/hr) (ft2) ( But / ft2-hr-F ) (F)

In order to calculate the transmission heat loss for each surface of a building, we need to:
1. Determine the surface area (ft2)

2. Determine the surface’s U-Value

3. Determine the difference in temperature between inside and outside

NEWYORS bldgtyp

14/55
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U-Values ? [cosionP H

U-Values are a measurement of

Btu/hr-ft>-F

How many Btus flow....

.... Through one square foot of surface
.... Over one hour

.... For each degree (F) of difference

@ e blagtyp

U-Values vs. R-Values |vesignPH IEZ

U-Values are a measure of heat flow through an assembly
( Btu / hr-ft2-F )

R-Values are a measure of an assembly’s resistance to heat flow
(hr-ft2-F / Btu)

U-Value = 1 / R-Value

R-Value = 1 / U-Value

For instance: R-40:: 1/40 = U-Value of 0.025

U-0.025:: 1/0.025 = R-Value of 40

@ oo bidgyyp

NYPH: DesignPH Technical Workshop 8
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Example 1: 4” of XPS Insulation (R-20) sosionP H K7

QT-sun‘ace=Areasun‘ace X U'Valuesurface X AT

Area, .o = 10’ x 30’ = 300 ft2

U-Valuegface = 0.050 Btu/hr-ft2-F
AT=68F-28F =40F

Qr.surface = 300 ft2 x 0.050 Btu/hr-ft2-F x 40 F

Qr.surface = 600 Btu/hr

@ e blagtyp

Example 2: 8” of XPS Insulation (R-40) so=io-PH R

QT-surface=Areasurface X U'Valuesurface x AT

Area, e = 10’ x 30’ =300 ft2

U-Valueg, sace = 0.025 Btu/hr-ft2-F
AT=68F—-28F =40F

Qt.surface = 300 ft2 x 0.025 Btu/hr-ft2-F x 40 F

QT-surface = 300 Btu/hr

@ oo bidgyyp

NYPH: DesignPH Technical Workshop 9
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Example 3: 16” of XPS Insulation (R-80) sosionP H K7

QT-surface=Areasurface X U'Valuesurface X AT

Area, .o = 10’ x 30’ = 300 ft2

U-Valuegsace = 0.0125 Btu/hr-ft2-F
AT=68F-28F =40F

Qr.surface = 300 ft2 x 0.0125 Btu/hr-ft2-F x 40 F

QT-surface = 150 Btu/hr

@ e blagtyp

o=io-PH
300 ft2 Wall Heat Loss at 40 F AT

2500
2000
< Every time the R-Value doubles,
% heat loss reduces by half
~ 1500
3
S
©
[
T 1000
[0]
8
5
w

500

0
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Surface R-Value
@ oo bidgyyp
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L] H P
NY State 2020 ECC: U-Value Requirements
[NY] TABLE C402.1.4
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD® ®
4 5 N
CLIMATE ZONE EXCEPT MARINE AND MARINE 4
Al other Group R All other Group R All other Group R
Roofs
:::\:'L:’;:szy U-0.032 U-0.032 U-0.032 U-0.032 U-0.032 U-0.032
Metal buildings U-0.035 U-0.035 U-0.035 U-0.035 U-0.031 U-0.031
Attic and other U-0.027 U-0.027 U-0.027 U-0.021 U-0.021 U-0.021
Walls, above grade
Mass9 U-0.104 U-0.020 U-0.090 U-0.080 U-0.080 U-0.071
Metal building U-0.052 U-0.052 U-0.052 U-0.052 U-0.052 U-0.052
Metal framed U-0.064 U-0.064 U-0.064 U-0.064 U-0.064 U-0.064 . .
T r—— Different climate zones and
U-0.064 U-0.064 U-0.064 U-0.064 U-0.051 U-0.051 .
other® different assembly types have
Walls, befow grade maximum U-Values that all
Below-grade wall® [ coms | come [ coms [ cois | comng [ coMg i
Floors prOjectS must meet.
Mass? [ voore [ uoora [ w0074 | U064 | U-0064 | U-0.064
Joist/framing | U-0.033 U003 | U-0.033 [ uvoos ] U-0.033 | uooss
Slab-on-grade floors
Unheated slabs F-0.54 F-0.54 F-0.54 F-0.54 F-0.54 F-0.52
eated aiabs! F-0.86 F-0.86 F-0.79 F-0.79 F0.79 F-0.69
064 064 0.64 064 055 055
Opaque doors
Swinging door U-061 U-061 U-037 U-037 U-037 U037
;:::; door <14% U-031 U-031 U-031 U-031 U-031 U-031
@ e blagtyp

.
. ;
= design
NY State 2020 ECC: U-Value Requirements
[NY] TABLE C402.1.4 en ~
OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHQD®®  J
w-’
4 5 N
CLIMATE ZONE EXCEPT MARINE AND MARINE 4
Al other Group R All other Group R Allother | GroupR
Roofs
Insulation entirely U-0.032 U-0.032 U-0.032 U-0.032 U-0.032 U-0.032
above roof deck
Metal buildings U-0.035 U-0.035 U-0.035 U-0.035 U-0.031 U-0.031 a.
Attic and other U-0.027 U-0.027 U-0.027 U-0.021 U-0.021 U-0.021
T pr—— “Where assembly U-factors, C-factors, and
Mass? U-0.104 U-0.090 U-0.090 U-0.080 U-0.080 U-0.071 F-factors are established in ASHRAE 90.1
Metal building U-0.052 U-0.052 U-0.052 U-0.052 U-0.052 U-0.052 Appendix A, such opaque assembﬁes sha”
Metal framed U-0.064 U-0.064 U-0.064 U-0.064 U-0.064 U-0.064 . i
TS ——— be a compliance alternative where those
U-0.064 U-0.064 U-0.064 U-0.064 U-0.051 U-0.051 . . .
otnere values meet the criteria of this table...”
Walls, below grade
Below-grade wall° | C-0.119 \ C-0.119 | C-0.119 | C-0.119 | C-0.119 | C-0.119 ) L .
Foors We’ll come back to this in a few minutes.
Mass? [ uvoore | w0074 | U-0074 | L0064 | U-0064 |  U-0064
Joist/framing | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033 | U-0.033
Slab-on-grade floors
Unheated slabs F-0.54 F-0.54 F-0.54 F-0.54 F-0.54 F-0.52
, F-0.86 F-0.86 F-0.79 F-0.79 F-0.79 F-0.69
Heated slabs 064 064 0.64 064 055 0.55
Opaque doors
Swinging door U-061 U-061 U-0.37 U-037 U-0.37 U-037
Garage door <14% U-031 U-031 U-031 U-031 U-031 U-031
glazing
@ oo bidgyyp
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NY City 2020 ECC: U-Value Requirements

For NYC, most max. U-Values
are a bit lower (harder to
meet) than the State’s ECC

CLIMATE ZONE EXCEPT MARINE AND MARINE 4 s
All other Group R All other Group R All other | Group R
Roofs
Insulation
entirely above U-0.030 U-0.030 U-0.032 U-0.032 U-0.032 U-0.032
roof deck
Metal buiIdingﬁ}' U-0.035 U-0.035 U-0.035 U-0.035 U-0.031 U-0.031
i r | U-0.020 U-0.020 U-0.027 U-0.021 U-0.021 U-0.021
Walls, above grade
Mass' U-0.099 U-0.086 U-0.090 U-0.080 U-0.080 U-0.071
Metal building U-0.048 U-0.048 U-0.052 U-0.052 U-0.052 U-0.052
Metal framed U-0.061 U-0.061 U-0.064 U-0.064 U-0.064 U-0.064
Wood framed
and other® U-0.061 U-0.061 U-0.064 U-0.064 U-0.051 U-0.051
Walls, below grade
5::%‘”*3’3"9 c-0.119 C-0.092 c-0.119 | C-0.119 | c-0.119 | c-0.119
Floors
Mass” U-0.057 U-0.051 [ U-0074 [ U-0064 | U-0.064 [ U-0.064
Joist/framing [ U-0.033 U-0033 [ U-0033 [ U-0033 | U-0.033 | U-0.033
Slab-on-grade floors
Unheated slabs F-0.52 F-0.52 F-0.54 F-0.54 F-0.54 F-0.52
e F-0.63 F-0.63 F-0.79 F-0.79 F-0.79 F-0.69
Heated slabs 0.64 0.64 064 064 0.55 0.55
[o] doors
Swinging door U-0.50 U-0.50 U-0.37 U-0.37 U-0.37 U-0.37
Garage door
<14% glazin U-0.31 U-0.31 U-0.31 U-0.31 U-0.31 U-0.31

TABLE C402.1.4

OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD""®
4 5

23/55
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Where do U-Values come from?

e 2 |

H o~

Building Codes
Engineering Reference Documents
Numerical Models
2 or 3-D Heat Flow Simulations

25/55

NY State 2020 Energy Conservation Code

eionPH B2

Throughout the code, we can find tables of U-Values (or R-

Values) for various types of assemblies

TABLE C402.1.4.1

EFFECTIVE R-VALUES FOR STEEL STUD WALL ASSEMBLIES

NOMINAL STUD SPACING OF CAVITY R- CORRECTION EFFECTIVE R-
DEPTH FRAMING VALUE FACTOR VALUE(ER)
(inches) (inches) (insulation) (Fo) (Cavity R-Value x F¢)
31 16 13 0.46 5.98
15 0.43 6.45
. 13 0.55 7.15
S 24 15 0.52 7.80

0.37

7.03

26/55
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ASHRAE 90.1 Appendix A so=ionPH K70

Appendix A includes more detailed tables of values which
can be used for various assembly types

Normative Appendix A
Table A3.1-1 Assembly U-Factors for Above-Grade Concrete Walls and Masonry Walls (Continued)

Assembly U-Factors for 8 In.
Medium Weight 115 b/t
Assembly U-Factorsfor Assembly U-Factors for Concrete Block Walls:
8 In. Normal Weight 8 In. Medium Weight Partlally Grouted (Cores
145 Ib/t® Solid 115 Ib/t® Concrete Block | Uninsulated Except Where
Concrete Walls Walls: Solld Grouted Specified)

R-0

Ungrouted Cores
Fllled with Loose-Flil
No Framing Insulation

1 in. Metal Clips at 24 in. on Center Horizontally and 16 in. Vertically

1.0in. R-3.8 U-0.210 U-0.195 U-0.182
R-5.0 U-0.184 U-0.172 U-0.162
R-5.6 U-0.174 U-0.163 U-0.154

27/55 G it bldgtyp

Numerical Calculation (Sometimes) oo=i5-PH 0

Sometimes 90.1 Appendix A allows us to use a simplified
numerical calculation to figure out our own U-Values

A9.2 Required Procedures
Two- or three-dimensional finite difference and finite volume computer models shall be
an acceptable alternative method to calculating the thermal performance values for all
assemblies and constructions listed below. The following procedures shall also be per-
mitted to determine all alternative U-factors, F-factors, and C-factors:

a. Roofs

1. Roofs with insulation entirely above deck: Testing or series calculation method.

2. Metal building roofs: Testing, or for single-layer and double-layer systems,
calculation method in Section A9.4.6.

3. Attic roofs, wood joists: Testing or parallel path calculation method.

4. Attic roofs, steel joists: Testing or parallel path calculation method using the
insulation/framing layer adjustment factors in Table A9.2-1 or modified zone
calculation method.

5. Attic roofs, concrete joists: Testing or parallel path calculation method if con-
crete is solid and uniform, or isothermal planes calculation method if concrete
has hollow sections.

. Other attic roofs and other roofs: Testing or two-dimensional calculation

NEWYORS  bldgtyp

28/55

NYPH: DesignPH Technical Workshop 14



June. 16, 2020

ASHRAE HOF Chapter 25 and 27

Parallel-Path Method:

R (Insulated R (Studs, Plates,
and Headers),

e Element hfE-oF/Btu b fe-°F/Btu
e . 1. Outdoor air film, 15 mph wind 017 017
PTERD L
s 2. Vinyl siding (hollow-backed)
RE 3. Rigid foam insulating sheathing
AND Mo‘g‘i oNDAM! 4 Mineral fiber batt insulation, 3.
HEAT: A‘Rﬁ,‘ssi‘“““‘ e 5. Wood stud, nominal 2 x 4

6. Gypsum wallboard, 0.5 in.
7. Indoor air film, still air

Individual U-factors are reciprocals of the R-value, so U; = 0.053
and U, = 0.097 Btwh-ft®-°F. If the wood framing is accounted for
using the parallel-path flow method, the wall’s U-factor is determined
using Equation (15) from Chapter 23 The fractional area of insulated
cavity is 0.75 and the fractional area of framing members is 0.25.

Usembly = (0.75 x 0.053) +(0.25 x 0.097) = 0.064 Biwh-fi2-°F
Russembty =V Ussempty = 15.63 h- - °F/Btu

With the isothermal-planes method, the fractional areas are applied
only to the building layer that contains the studs and cavity-fill insula-
tion. The average R-value for this layer (R,,,) is added to the R-values
of the other components for a total R for the assembly.

e L
s
B Ry IR e g

VINYL SIDING: RIGID FOAM SHEATHING

OUTDOOR AIR FILM

MINERAL FIBER
(15 mph WIND) BATT (351in)
®)
GYPSUM WALLBOARD & 'WOOD STUD
INDOOR AIR FILM (STILL AIR) (NOMINAL 2 x 4 in)
Q) ©

Fig.3 (A) Wall Assembly for Example 3, with Equivalent
Electrical Circuits: (B) Parallel Path and (C) Isothermal Planes

29/55

@ oo bidgtyp

ASHRAE 1D Assembly U-Factor
HOF Chapter 27: 1.1

Layer R/inch Thickness L.ayer
Resistance

OUTDOOR AIR FILM
Rse 0.17 N

Vinyl Siding 124  x 1/2" = 0.62 A LW AED)

/— INDOOR AIR FILM

0.5in. GYPSUM

WALLBOARD
-
6 in. EXPANDED
/_ POLYSTYRENE,
A EXTRUDED

Fig. 1 Structural Insulated Panel Assembly (Example 1)

Bldg Paper 1.00 X 1/16” = 0.06

VAPOR-PERMEABLE
OSB 1.24 X 1/2" = 0.62 FELT

XPS foam 5.00 X 6” = 30
ORIENTED STRAND

Gyp Board 0.90 «x 1/2" = 0.45 HOARD

Rsi 0.74

R-Value = 32.60
U-Value = 0.031

@ oo bidgyyp
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ASHRAE 2D Assembly U-Factor Methods dosionPH KZH
Int.
DRI e .__»___7-_‘_4_A——~_1--_;_,_*_'_-,7_@ %2” Drywall
€& 3-%2" Mineral Wool
5-12” Denspack
€& Cellulose w/ Wd. Stud
Framing 16” o.c. R-Values
Wood Studs: R-1.1/inch
€= 2" Plywood Sheathing
Plywood Sheathing: R-1.3/inch
€— 3 Mineral Wool Denspack Cellulose: R-3.2/inch
Mineral Wool: R-4/inch
Ext.
Drywall: R-0.2/inch
31/55

ASHRAE 2D Assembly U-Factor — Parallel Path so=ignPH R0
R-per-Inch Thickness Tcz:!f?z?;/s;:;e
(hr-ft2-°F/Btu) (inches) PATH 1 PATH 2
R (Int. Wall) 0.74 0.74 Path1  Path2
Drywall 0.2 x 0.5 = 0.1 ot
Mineral Wool 4.0 x 35 = 14 14 C / Y 1
Cellulose 3.2 x 55 = 17.6 - ,\)K/ i\;\/ (/
Wood Stud 1.1 x 55 E - 6.05 e S IIEIISIILSS
Ext. Sheathing 1.3 x 0.5 = 0.65 0.65 X 2
Mineral Wool 4.0 x 3 = 12 12 < 35 g «: g «:
Rse (Ext. Wall) =| o023 0.23 . | :
RpatH= 45.2 337 \)\/\)\/ ( ‘
UpatH= 0.0221 0.0296
Area%=| 90.6% 9.2%
Uneigea | 002+ 0.0028
Usotal 0.0228 (Btu/hr-ft2-°F)
Riotal 43.9(hr-ft2-°F/Btu)
@ oo bidgyyp
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ASHRAE 2D Assembly U-Factor — Isothermal Plane =z » |

NEWYORC bldgtyp

33/55

ASHRAE 2D Assembly U-Factor — Isothermal Plane &=z » |
R-per-Inch Thickness
(hr-ft2-°F/Btu) (inches) R-Value U-Value Area% Uuweighted Usotal R-Value
Rq (Int. Wall) 0.74 0.74
Drywall 0.2 x 0.5 = 0.1 0.1
Mineral Wool 4.0 x 3.5 = 14 14
Cellulose 3.2 x 615 = 17.6 0.057 x 90.6% = 0.0515
+ 0.0670 14.92
Wood Stud 1.1 x 615 = 6.05 0.165 x 9.4% = 0.0155
Ext. Sheathing 1.3 x 0.5 = 0.65 0.65
Mineral Wool 4.0 x 3 = 12 12
Rss (Ext. Wall) 0.23 0.23
R-Value 42,5
U-Value 0.0235
@ oo bidgyyp
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e 2 |

So...

Parallel Plane Method gives us a U-Value of 0.0228 Btu/hr-ft>-F
Isothermal Plane Method gives us a U-Value of 0.0235 Btu/hr-ft2-F

Which is right?

Neither. So we take the average of the two methods. This is exactly
what the PHPP is doing in the background

0.0228 + 0.0235 / 2 = 0.02315 Btu/hr-ft>-F

35/55

PHPP / DesignPH Includes Numerical Calculators

eionPH B2

p——— - =
£ B — By s N
PO e FVOH S ey
—
i 02ud 1 § i
e
R =
Adjacent atarior R,
- - - e
B — = =
- - B s B
T e, W P e S

[———r T

Each calculator is used to create an R-Value
‘type’. By default, the PHPP / DesignPH
includes room for up to 82 unique 'types’in a
single project file’s catalog.

36/55
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PHPP Numerical Calculator esionP H Kz

no. Building ipti Interior insulation?
01ud !
Heat transmission resistance [hr.ft2.F/BTU]

Orientation of building element h interior R;

Adjacent to: exterior R,

Area section 1 R per inch Area section 2 { R perinch Area section 3 {{ R per inch Thickness [in]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% | O

X
BTUMrf2.°F R-value: |:|nr.n2fF/BTu

U-value supplement

@ oo bidgtyp

37/55

osionPH 2

Interior insulation?

~ Heat transmission resistance [hr.ftF/BTU]
Orientation of building element: 3-Floor Tl o interior Ry 0.97 5
Adjacent toi2-Ground | “exteriorRe:i  0.00
Area secﬁon 1 Rperinch _Area section 2 (optional) R &k >rinch,_Area section 3 (optional) R per inch Thickness [in]

Orientation of building element: 3-Floor

Adjacent to} 2-Ground b -

Percentage of sec. 1
100% .

U-value supplement; U | cell R-Values M11: enter ‘Floor Slab’ 1.2 |w-rery
cell R-Values M13: select ‘3-Floor’
cell R-Values M14: select ‘2-Ground’

100

@ oo bidgyyp
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e 2 |

Lo Building assembly description Interior insulation?
01ud iFloor Slab o
Heat transmission resistance [hr.ft2.F/BTU]
Orientation of building element; 3-Floor interiorRaf  0.97 i
| ety |
Adjacent to; 2-Ground H exteriorR.:  0.00 :
Area section 1 Rperinch _ Area section 2 (optional) Rperinch Area section 3 (optional) R per inch Thickness [in]
Reinforced Concrete 0.07 4.00
®)
Area section 1 Rperinch  Ar Thickness [in
A P A A A AR AR AR AR s

Reinforced Concrete 0.07

cell R-Values L17: enter ‘Reinforced Concrete’
cell R-Values M17: enter ‘0.07" ©
cell R-Values $17: enter ‘4.00’

10

@ e blagtyp

osionPH 2

L L —— Buliding assembly description Interior insulation?
01ud iFloor Slab P
Heat transmission resistance [hr.f®.F/BTU]
Orientation of building element 3-Floor interior Ry;  0.97
frnrrerererrenreeery prrrereeereeereed
Adjacent to; 2-Ground exteriorR.:  0.00
Area section 1 Rperinch _ Area section 2 (optional Rperinch Area section 3 (optional) R per inch Thickness [in]
Reinforced Concrete 0.07 4.00
XPS Insulation 5.00 6.00
(@)
Area section 1 Rperinch  An Thickness [in]
Reinforced Concrete 0.07 3 4.00 @
XPS Insulation 500 i 6.00 1

cell R-Values L18: enter ‘XPS Insulation’
cell R-Values M18: enter '5.00 t HHFHH T
cell R-Values $18: enter ‘6.00’ R e

100

@ oo bidgyyp
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DesignPH Numerical Calculator so=ionPH K70

Heat balance Vent+HG_| Areas |BRILIILELILY Assemblies | Components | Shading | Export |

(v U-value editor

Assembly ID: 01ud Assembly name Internal insulation? [
Heat transfer resistance, inner surface, rg; (mZKIW): 0.0 Additional U-value (WlmzK) 0.0

Heat transfer resistance, outer surface, rgo (mZK/W): 0.0

1 0.0 0.0
2 0.0 0.0
3 0.0 0.0
4 0.0 0.0
5 0.0 0.0
6 0.0 0.0
7 0.0 0.0
8 0.0 0.0

Surface percentage 1: 100.0 Surface percentage 2: 0.0 Surface percentage 3: 0.0
i . U-value

Thickness (cm): Py Error %: NaN
(W/m?K): -.---

@ oo bidgtyp

41/55

eionPH B2

TYPE IP UNITS CONVERSION METRIC UNITS

Conductivity (k) Btu / hr-ft-F x 1731 = W/mk
U-Value Btu / hr-ft>-F x 5.678 = W/m?2-K
Resistivity (R/inch) hr-ft>-F / Btu-in X 6.933 = mk/W
R-Value hr-ft2-F / Btu x 0.176 = m2-k / W

The metric system is the tool of the devil!l My car gets forty
rods to the hogshead and that's the way I likes it.
- Abraham ‘Grandpa’ Simpson

Note: 1 hogshead = 79 US gallons

@ oo bidgyyp
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e 2 |

'v U-value editor

Assembly ID: 01ud Assembly name my Example Floor Internal insulation? —
Heat transfer resistance, inner surface, r; (M2K/W): 0.0 Additional U-value (W/m?K) o.0

Heat transfer resistance, outer surface, rg, (m2K/W): 0.0

1 Concrete Slab 2.06 0.0 0.0 101.6
2 XPS Insulation 0.029 0.0 0.0 152.4
3 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0
a 0.0 0.0
Surface percentage 1: 100.0 Surface percentage 2: .0

Thickness U-value

(cm): 254 | WIm2K): | 5.678 + 0.189 = R-30.04 hr-ft>-F/Btu  Emror

0.189

43/55 6 PSS nose bldgtyp

Numerical Calculation Limits ao=i5-P H K70
Assembly no. Building assembly description Interior insulation?
[ 01ud My Steel Stud Wall 1] Y
Heat transmission resistance [hr.ft2.F/BTU]
Orientation of building element 2-Wall Y interior Ry, !
Adjacent to'__1 -Outdoor alr} exterior R,
Area section 1 R perinch  Area section 2 (optional) R per inch Area section 3 (optional) R per inch Thickness [in]
Wood Sj i 1.00 o= === == - - - - - - - - =1 0.50
i 3.40 !steel stud 0.0004 |! 5.50
Gypsum Board L I ! e I ——— = 0.50
Fm—————————— -
1 ||Error R-value possibly >10% |}
Percentage of sec. 1 Percentage of sec. 2 of sec. 3 Total I_ Pt - - .I
98% 20% | | 650 |n
U-value supplement| Sotumeseor R-value: @ hr.f€.°F/BTU
@ oo bidgyyp
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2 or 3-D Simulation |vesignPH Kz

: For many assembly types (steel stud walls, complex
— o 3 assemblies) we will not be allowed to use a numerical
‘ calculation. We can then turn to 2D simulations in
order to establish our clear field assembly U-Value.

i 3 1.833

i - ———22 ___ _ 0.0752 W/(m"K) = 0.0132 Btu/(h-ft"-F
N — - ’I' ,v. g - | § quA—B 30000.0813 0 0 5 /(m ) 0 0 3 tU/( t )

||

1|

&
A
®,,=1.833W/m
32.00
Material AW/(mK)] e

Air layer, unventilated, horizontal, thickness: 40 mm 0222

Air layer, unventilated, upwards, thickness: 40 mm 0.250
"y 2, P 2 Cellulose (Dens -3.7/in] 0.040 0.900
Boundary Condition q{w/m‘] ®['C] R[(m"-K)yW] € GWB (Typ) (R0 0170 0900
M Extorior, normal -10.000 0040 = (Typ) [R-1.2/n) 0.119 0,900
B interior, heat flux, upwards 20.000 0.100 Polylso w Metal Fasteners [R-5.7/in] 0.026 0.900
M symmetryModel section 0.000 M Wood, Coniferous (Softwood) [R-1.03/in] 0.140 0.900

@ e blagtyp

Material Information Sources vesignP H 2

1ISO 6946 / 1SO 10211
BR 443

Material Datasheets

ASHRAE HOF (Chapter 33) Commm— =

Normative Appendix A

i
!

o K 0N~

Concrete at R-0.0625/in. 2 013
ASHRAE 90.1 A dix A : =
. ppendix . o
8 05
10 063
12 075
Gypsum board 05 045
0625 056
Metal Deck 0
Roofing, built-up 0375 033
Soil at R-0.104/in. 12 125
Stoel, Mild 1 0.0031807
Stucco 075 008
Wood panels, 7/16 in. 0438 062
Wood subfioor 075 094
Wood. 2 x 4 at R-1.25/in. 35 438

46 /55
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Assigning Surfaces

in DesignPH 2.0

Surface Assembly Type

Entity Info
Erase v Un-assigned
Hide 01ud [U=0.25] Wall Type A
! | 02ud [U=0.26] Wall Type B
03ud [U=0.17] Wall Type C
Explode 04ud [U=0.35] Wall Type D
Select > | 05ud [U=0.18] Cellar Floor (XPS)
Area | 2 06ud [U=0.11] Roof
Make Component... 07ud [U=0.22] Cellar Floor (EPS)
Make Group 83ud [U=0.15] PH External wall
84ud [U=0.15] PH Roof
Intersect Faces » | 85ud [U=0.25] PH Floor
Reverse Faces 86ud [U=0.25] PH Basement wall
Flip A|°ng » 87ud [U=0.25] Partition wall to neighbour

88ud [U=0.15] Wall to zone X

89ud [U=0.50] PH External Door

93ud [U=1.44] Extg-Honeycomb (perforated) brick 24cm
94ud [U=1.64] Extg-Solid Brick 38cm

Zoom Selection

Create a New dPH+ Room(s)

dPH+ Room Data > | 95ud [U=1.80] Extg-Half timbered 18cm

dPH+ TFA > 96ud [U=1.23] Extg-Honeycomb (perforated) brick 30cm
|| 97ud [U=1.30] Extg-Precast concrete

Convert face to window component 98ud [U=0.99] Extg-Wooden joist ceiling

Insert window / door component 99ud [U=1.23] Extg-Basement ceiling

1160cs02 [U=0.09] Izodom 2000 Polska z. 0. 0. - Izodom Co

Run analysis on selection 1070cs02 [U=0.08] pro Passivhausfenster GmbH - smartshe|

Set face as ground plane 0782cs03 [U=0.12] ABC - ABC-TM-pGBS-1
Update window frame / glazing types 0373cs03 [U=0.11] a-hus - A-Hus PASSIVE HOUSE SYSTEM|
Re-draw windows 0703cs03 [U=0.12] Alpha-Beton - PAMAflex Passivhaus-Det

0384cs03 [U=0.12] Beattie - Beattie Passiv Holzbausystem
0923¢s03 [U=0.15] Build Smart NA - Build Smart
0903cs03 [U=0.14] Coillte - MEDITE SMARTPLY PROPASSIV

Modify window reveal depth

Assign U-value (Multiple faces) >
Assign area group (Multiple faces) >
Analyse window shading

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

48755 PASSIVE HOUSE
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Assembly Catalog oe=is-PH 7

v Un-assigned

02ud [U=0.26] Wall Type B

03ud [U=0.17] Wall Type C

04ud [U=0.35] Wall Type D

05ud [U=0.18] Cellar Floor (XPS)

06ud [U=0.11] Roof
User-Determined 07ud [U=0.22] Cellar Floor (EPS)

. 83ud [U=0.15] PH External wall
Assemblies \_j 84ud [U=0.15] PH Roof
85ud [U=0.25] PH Floor
86ud [U=0.25] PH Basement wall
87ud [U=0.25] Partition wall to neighbour
88ud [U=0.15] Wall to zone X
89ud [U=0.50] PH External Door
93ud [U=1.44] Extg-Honeycomb (perforated) brick 24cm
94ud [U=1.64] Extg-Solid Brick 38cm
95ud [U=1.80] Extg-Half timbered 18cm
96ud [U=1.23] Extg-Honeycomb (perforated) brick 30cm
97ud [U=1.30] Extg-Precast concrete
98ud [U=0.99] Extg-Wooden joist ceiling
99ud [U=1.23] Extg-Basement ceiling
1160cs02 [U=0.09] Izodom 2000 Polska z. 0. o. - Izodom Co
1070cs02 [U=0.08] pro Passivhausfenster GmbH - smartshe|
e 0782¢s03 [U=0.12] ABC - ABC-TM-pGBS-1
Pre-Certified 0373cs03 [U=0.11] a-hus - A-Hus PASSIVE HOUSE SYSTEM
H 0703cs03 [U=0.12] Alpha-Beton - PAMAflex Passivhaus-Det

ASSEmblIES \j 0384cs03 [U=0.12] Beattie - Beattie Passiv Holzbausystem
0923c¢s03 [U=0.15] Build Smart NA - Build Smart
0903cs03 [U=0.14] Coillte - MEDITE SMARTPLY PROPASSIV

49755 PRSaNE0mE bldgtyp

User-Determined Assemblies? [@esionP H [zl

[ JON ) designPH main

designPH 4
2.0.06, registered to: ed.may [Unregister 2.0] [Help & Support] [Wiki Manual] [Language: EN ]

Heat balance Vent+HG | Areas [TV LLoqg| Assembiies | Components | Shading

v U-value editor

Assembly ID: 01ud Assembly name My New Wall Assembly Internal insulation?
Heat transfer resistance, inner surface, rg; (m2K/W): 0.13 Additional U-value (W/m?2K) 0.0
Heat transfer resistance, outer surface, rgo (mzKNV): 0.04

1 Stucco 0.24 0.0 0.0 20.0
2 Insulation 0.04 | 0.0 0.0 200.0
3 Masonry 2.3 0.0 0.0 200.0
4 0.0 0.0
5 0.0 0.0
6 0.0 0.0
7 0.0 0.0
8 0.0 0.0
Surface percentage 1: 100.0 Surface percentage 2: 0.0 Surface percentage 3: 0.0
U-value
Thickness (cm): . .
oo ™| (WIm?K): Error %: 0.000

0.187

@ oo bidgyyp
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Just like PHPP, build them one layer at a time. dosionPH KZH

1 Stucco 0.24 20.0
2 Insulation 200.0
3 Masonry 2.3 200.0
a - 0.0

U-value
Thickness (cm): (WlmzK):

42.0
0.187

@ e blagtyp

Or just calculate in 2D Simulation oo=15-PH [0

v U-value editor
Assembly ID: 01ud Assembly name wall Type A Internal insulation?
Heat transfer resistance, inner surface, rs; (m2K/W): 0.0 Additional U-value (W/m2K) 0.0
Heat transfer resistance, outer surface, rso (M2KW): 0.0
____________ o &
b e oan | oo 1 o 1
[0 o e - 0.0 0.0 [
13 0.0 AN 0.0 o0 4 00
14 0.0 SN 0.0 o0/ 0.0 1
I's 0.0 SN 0.0 00 1 0.0
HE 0.0 N, 0.0 0o [ 0.0 p!
17 0.0 \\ 0.0 0.0y 0.0
| 8 0.0 \s\ 0.0 ool 0.0
! Surface percentage 1: 100.0 Surface perdaptage 2: 0.0 Surface patcentage 3 0.0 H
N -
U-value Oy ¥ \ H
i gt
; (I'r;‘l;k?ggz (Wim2K): rror %: 0.000 7 1
1 0299 Moy ’ 1 @
1 < 1 @
I N, 7 1
1 AN / 1
] N, ! 1
1 ~ / 1
~ 7 812.80
2 i)
U_,. = 0.249 W/(m"K)
1 From Flixo 0.249 1000.0
2 oo on
U-value

Thickness (WlmzK):
0.249

(cm): 100.0

@ oo bidgyyp
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Assembly Catalog

WALLTYPE: B

0,632 Wi

#1280

L - OZEWIm'K)

AWK ¢

awim) € Rim“ KW ¢

YORKST. TOWNNOUSE | Thermal idging Catalog | Aug. 2019

L)

1

==

53/55

NEW YORK

PASSIVE HOUSE

bldgtyp

Assembly U-Values

*.01_Townhouse_Start - SketchUp Pro 2019

» x CEE e 2 © g /
¥ |

Overview Results

Heat balance
L[l Assemblies | Components

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

designPH main

e B
Unvalue

Vent.+IHG

54/55

[> U-value editor
( -
v Assemblies (user-calculated U-values)
i
I 1
1 01ud Wall Type A 1.00 0.25 :
: 02ud Wall Type B 1.00 0.26 :
. 03ud Wall Type C 1.00 0.17 I
1
: 04ud Wall Type D 1.00 0.35 1
: 05ud Cellar Floor (XPS) 1.00 0.18 :
1 06ud Roof 1.00 0.1 :
I 07ud Cellar Floor (EPS) 1.00 0.22 1
08ud New assembly 0.00
@ ® @ select objects. Shift to extend select. Drag mouse 09ud New assembly 0.00
NEW YORK

bldgtyp

PASSIVE HOUSE

NYPH: DesignPH Technical Workshop
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+orPH [
[ ] [ ] . 02_Townhouse_Surfaces - SketchUp Pro 2019
» « GEE € { o9/ C-HSASPCHIR EB P Z LTI RA &
e |
2
=
8
|3 Render by
4« Component ID
bd
b
b
o
<
% =L
)
@ @ . Select objects. Shift to extend select. Drag mouse to select multiple. Measuremen ts
@ e blagtyp

Surface Component ID (Assembly) Types oe=i-PH

‘Roof’ ‘Wall Type D’

‘Wall Type C’

‘Wall Type C’

‘Wall Type A’ ‘Cellar FIoorJ
(XPS)’

@ 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
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