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green hammer

Designed for People. Built for Life.”

Green Hammer 1s
committed to the AIA
2030 commitment
towards 70% or greater

predicted energy use

intensity (pEUI) savings

across their building

portfolio each year.




The Internship Agenda and Goals

e [Expand Upon Integrating Energy Modeling into the Workflow
e  Simplify the Energy Modeling Process

® (reate User-Friendly Guidelines

e (reate Easy-to-Use Comprehensive Databases

® Encourage Use of the Systems and Softwares

® Share Gained Knowledge

e Understand the Results



The WUFI Passive Way
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A retrofit? ventillation, vou name 1it, WUFI bulding

A mixed project? Passive needs it!



The Assembly Database

Name | Ewgi - Wall 248 16a< DPC - 1.5 MW |

Construction data Catalogs: Description
1 -'1 . - ¥ - o v o I T ol s
Thermal resistance [ F/Bu 37.341 40 572 (EN 10 69451 homogencus larers) P L Creating a custom database that works
Matenal [ Layer Col A Thickneass R + + =) Accept thickness from
|firom outside to inside = [Bauhr R°F]  fin]  [he ¢ "F/Bu database f. ll [ (\‘ H . 1
[ . A . — PP P
) P—— 00202 315 12981 ) New Auto-open material or all o I'ecn AImMImers nccdads.
|2 Piywood (usA) -o::uss 0501 1015 & Delete | EJ database when
is Cellulose Fiber (he: o021 EFR 22451 | 2 Copy .
|4 Gypsum Board (US 00942 0492 0435  Winsent ol ® \\- 21“3
Mewnsert
aher v
® Including Green Hammer standards and existing finds
b i [ir - Exchange matenals
> Horizonts Add -
) Mew ) New iSCfmu:d ® Various sizes, insulation types, barrier options, exc,
5 & Delete 145 & Delete
1035 N .G
= e Floors

® Including slab on grade, suspended, basement, exc,

Filling with materiala

145
® Various insulation tvpes, thicknesses, and [inishes.

® Roofs

= =

® [ncluding sloped, flat, ventilated, non ventilated, exc.

1035

® Various insulation tvpes, structures, barrier options, exc.

Status. OK |




The Window Database

Database: Window (Edit)

Name | Unilux - Aluminum Clad Vinyl - Passive House - R 8- Triple P - Fixed

Window data Catalogs: Description

M Uw/Frame factor detailed calculation (obligatory for passive house verification)

Parameters SHGC detailed
Uw -mounted [Btu/hr f¢ *F) 0.13 "‘ddl.:' SHGC
ang
Frame factor [} 0.7527 M -]
Glass U-value (Btuhr f¢ °F] 0.09 o 0 | ) New
Solar energy transmittance hemispherical [-] 04 % Delete
SHGC/Solar energy transmittance (perpendicular) [-] 04 42 Copy
Long wave radiation emissivity (mean glazing/frame) [-] 0.8 (& Insert
New/nsert
after v
Frame parameters (optional for WUFIplus, required for passive house verification)
. : Shown Uw factor
Setting Left Right Top Bottom PR
Frame width [in] 35 35 35 35 standard window
e geometry. it will
Frame U-value [Btu/hr i *F) 0.14 014 0.14 0.14 be calculated witt
i i . 0.012 0.01: 0012 component
Glazing-to-frame psi-value [Btu/hr ft 'F) 0.012 0012 )0 bl
Frame-to-Wall psi-value [Btu/hr ft 'F) 0.02 ) 0 0.02 0.0

Creating a custom database that works

for all of Green Hammers’ needs:

Commonly Found Windows
Different Manufacturers
Various Materials

Various R - Values

Various SHGC

Exc.




Window Data: Fixed to Operable Fixed: R - 7

Uw-Mounted

Frame Factor

Glass U-Value

Solar Energy Transmittance
Hemispherical

SHGC (Perpendicular)

Long Wave Radiation Emissivity

Frame Width

FFrame U-Value

Glazing-to-Frame Psi-Value

Frame-to-Wall Psi-Value

Operable: R -

Uw-Mounted

Frame Factor

Glass U-Value

Solar Energy Transmittance
Hemispherical

SHGC (Perpendicular)

Long Wave Radiation Emissivity

Frame Width

Frame U-Value

Glazing-to-Frame Psi-Value

Zola - uVPC - Thermo - Triple Pane

Frame-to-Wall Psi-Value




Fixed to Operable in Action

Fixed: R - 7

Heating Demand 5.22
Cooling Demand 4.55
Heating Load 3.41
Cooling Load 3.01
Source Energy 9,184

Operable: R -

6

Heating Demand 6.39
Cooling Demand 3.27
Heating Load 3.77
Cooling Load 2.53
Source Energy 2089

HEAT FLOW - HEATING PERIOD
Heat gains

Solar: 12,746 kBtu/yr
Inner sources: 7,963 kBtu/yr
Credit of thermal bridges: 0 kBtulyr

Mechanical heating: 8,397 kBtu/yr

Heat losses
Opaque building envelope: 12,386 kBtu/yr
Natural ventilation: 2,343 kBtulyr

Mechanical ventilation: 1,855 kBtu/yr

HEAT FLOW - HEATING PERIOD
Heat gains

Solar: 11,588 kBtu/yr
Inner sources: 8,505 kBtu/yr
Credit of thermal bridges: 0 kBtulyr

Mechanical heating: 10,285 kBtu/yr

Heat losses
Opaque building envelope: 12,442 kBtulyr
Natural ventilation: 2,338 kBtulyr

Mechanical ventilation: 1,851 kBtulyr

Mechanical heating 22 %

Credit of thermal bridges 0 % Solar 48 %

Inner sources 30 %

Machanical ventilation 7 %
Natural ventilation 9 %

"-Opmobumlnv.bpols%

Windows & Doors 40 %

Mechanical hoating 27 %

Creda of thermal bridges 0 %

Inner sources 31 %

Mechanical ventilation 6 %
Natural ventiation 8 %

*-Opaque building envelope 43 %

Windows & Doors 42 %



Window Data: Double to Triple

Fixed: R - 4

Double Pane

Z.ola - uVPC - Classic Clad

Uw-Mounted

Operable: R - 3.8

Uw-Mounted

0.26

Frame Factor

Frame Factor

Glass U-Value

Glass U-Value

Solar Energy Transmittance
Hemispherical

SHGC (Perpendicular)

Solar Energy Transmittance
Hemispherical

Long Wave Radiation Emissivity

SHGC (Perpendicular)

Long Wave Radiation Emissivity

Frame Width

Frame Width

Frame U-Value

Glazing-to-Frame Psi-Value

Frame U-Value

Frame-to-Wall Psi-Value

Glazing-to-Frame Psi-Value

Frame-to-Wall Psi-Value

Triple Pane

Fixed:

Zola - uVPC - Thermo Clad

Uw-Mounted

Operable: R -

Uw-Mounted

Frame Factor

Frame Factor

Glass U-Value

Glass U-Value

Solar Energy Transmittance
Hemispherical

SHGC (Perpendicular)

Solar Energy Transmittance
Hemispherical

Long Wave Radiation Emissivity

SHGC (Perpendicular)

Long Wave Radiation Emissivity

Frame Width

Frame Width

Frame U-Value

Glazing-to-Frame Psi-Value

Frame U-Value

Frame-to-Wall Psi-Value

Glazing-to-Frame Psi-Value

Frame-to-Wall Psi-Value




Double to Triple in Action

Double Pane

Heating Demand 9.06
Cooling Demand 3.98
Heating Load 4.71
Cooling Load 2.98
Source Energy 9,699

Triple Pane

Heating Demand 5.85
Cooling Demand 4.17
Heating Load 3.63
Cooling Load 2.9

Source Energy 9,205

HEAT FLOW - HEATING PERIOD
Heat gains

Solar: 14,230 kBtulyr
Inner sources: 8,548 kBtulyr
Credit of thermal bridges: 0 kBtulyr

Mechanical heating: 14,580 kBtulyr

Heat losses
Opaque building envelope: 12,351 kBtu/yr
Natural ventilation: 2,313 kBtulyr

Mechanical ventilation: 1,831 kBtu/yr

HEAT FLOW - HEATING PERIOD

Heat gains

Solar: 12,587 kBtulyr
Inner sources: 8,143 kBtulyr
Credit of thermal bridges: 0 kBtu/yr

Mechanical heating: 9,418 kBtulyr

Heat losses
Opaque building envelope: 12,367 kBtu/yr
Natural ventilation: 2,338 kBtul/yr

Mechanical ventilation: 1,851 kBtulyr

Mechanical heating 32 %
Solar 42 %

Credit of thermal bridges 0 % -

Inner sources 26 %

Mechanical ventilation 5 %,
Natural ventilation 6 %

.
.- Opaque bullding envelope 34 %

|

"~_4/’

Windows & Doors 54 %

Mechanical heating 24 %

Credit of thermal bridges 0 % -Solar 46 %

Inner sources 30 %

Mechanical ventl 6%

Natural ventilation

’ B Opaque bulding envelope 43 %
\ 1]

Windows & Doors 42 %



Window Data: Unilux: Wood to EcoWindows: Vinyl

Unilux

Unilux - Wood - Meister - ‘Iriple Pane

EcoWindows

EcoWindows - Vinyl - Iglo Energy

Classic - Triple Pane

Window Data

Fixed: R - 6.5

Operable: R - 6

Uw-Mounted

0.16

Frame Factor

Glass U-Valie

Solar Energy Transmittance
Hemispherical

SHGC (Perpendicular)

Long Wave Radiation Emissivity

Frame Width

Frame U-Value

Glazing-to-Frame Psi-Value

Frame-to-Wall Psi-Value

Window Data

Fixed: R - 6.5

Operable: R - 6

Uw-Mounted

0.16

017

Frame Factor

0.7692

Glass U-Value

0.09

Solar Energy Transmittance
Hemispherical

0.17

SHGC (Perpendicular)

Long Wave Radiation Emissivity

Frame Width

Frame U-Value

Glazing-to-Frame Psi-Value

Frame-to-Wall Psi-Value

windows.com/products

ps//undlux-

rweecowds comiproductsiwindows/vinyl




Wood

Heating Demand 441
Cooling Demand 7.64
Heating Load 3.32
Cooling Load 4.12
Source Energy 92,751

Vinyl

Heating Demand 7.68
Cooling Demand 1.65
Heating Load 4.06
Cooling Load 1.72
Source Energy 8,931

Wood to Vinyl in Action

HEAT FLOW - HEATING PERIOD
Heat gains

Solar: 13,660 kBtulyr
Inner sources: 7,027 kBtulyr
Credit of thermal bridges: 0 kBtulyr

Mechanical heating: 7,099 kBtu/yr

Heat losses
Opaque building envelope: 11,334 kBtulyr
Natural ventilation: 2,174 kBtulyr

Mechanical ventilation: 1,721 kBtulyr

HEAT FLOW - HEATING PERIOD
Heat gains

Solar: 8,802 kBtulyr
Inner sources: 9,279 kBtulyr
Credit of thermal bridges: 0 kBtufyr
Mechanical heating: 12,369 kBtulyr

Heat losses
Opaque building envelope: 12,441 kBtu/yr
Natural ventilation: 2,337 kBtulyr

Mechanical ventilation: 1,851 kBtufyr

Mechanical heating 21 %
Credit of thermal bridges 0 %
Solar 52 %
Inner sources 27 %

Mechanical veniilation 7 %
Natural ventlation 8 %

=Opague building envelope 43 %

Windows & Doors 42 %

Mechanical heating 35 %

.sm-r 3%

Inner sources 33 %

Credit of thermal bridges 0 %

Mechanical ventiation 6
vern

Natural tilation 8 %

-Opaque building envelope 43 %

Windows & Doors 42 %



A Retrofit: After the Remodel

Type: Residential

Status: Under Construction

Net - Volume: 13,522.3 ft*

Floor Area: 1847.2 {t?

Envelope Area: 2.866 {t*



The Results

Original Updated Updated Updated Windows, | Windows,
Data Type Data Windows Walls Roof Walls, & | Walls, Roof,

Roof & Systems
Heating Demand 33.86 20.87 31.41 32.92 17.63 9.76
Cooling Demand 0.69 1.49 0.66 0.66 1.51 2.15
Heating Load 15.09 11.77 14.43 14.85 10.88 4.66
Cooling Load 0.85 1.77 0.88 0.83 177/ 1299
Source Energy 12,288 10,243 11,171 12,124 9,702 7311
Site Energy 54.19 40.44 S1%51 53.15 36.93 19.29




A Retrofit: Before the Remodel

Type: Residential
Status: In Planning
Net - Volume: 25,870.4 ft*

Floor Area: 3,822.5 ft?

Envelope Area: 2.103 ft?




The Results

Original Updated Updated Updated Windows, | Windows,
Data Type Data Windows Walls Roof Walls, & | Walls, Roof,
Roof & Systems
Heating Demand 74.59 66.52 58.29 58.46 34.28 17.9
Cooling Demand 1.02 0.85 0.72 0.63 0.27 2.35
Heating Load 27.57 2537 23.22 23.32 16.76 5.76
Cooling Load 0 0 0 0 0 0.27
Source Energy 60,130 55,006 49,778 49,887 34,527 18,634
Site Energy 87.09 78.77 70.29 70.46 45.54 11.88




Understanding the Results

e Explore Energy Modeling as a Team
e Utlize the Tools Available
e Share Gained Knowledge

e (Continue to Revise



Thank You!



