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Learning Objectives:

*Prioritize among the myriad of options to improve the building envelope
*Lower construction costs with more organized and relevantly detailed
*Design and select details that work for the tradespeople doing the physical

*Demonstrate how building science problems can be solved with design and



In the beginning..

What was our focus 10
years ago?

" Alr sealing - this seemed an impossible

metric!

" thermal bridging - I think the early WUFI

models generated more gquestions than answers!

= How do we install these European windows?

Courtesy JB Clancy, Albert, Righter & Tittmann Architects = is 12” of foam under the slab going to be
enough?

= What about the subcontractors? Will the

cable ocguv blow up mv blower door number?



Today with a renewed and refined

perspective:
What 1s our focus now?

Courtesy JB Clancy, Albert, Righter & Tittmann Architects

Health - Ventilation for Indoor air quality and
health
Comfort - Engineering our HVAC with a focus on

humidity before temperature

Durability - Detailing our assemblies for long
term durability and low maintenance — vapor open
assemblies

Sustainability - healthy low carbon materials

Practicality - we need to simplify this work to

pave the way for the next generation to make a



A familiar formula with a new ratio

Design 2 Build -
This is where 95 - 100% of the . 0-5% of design happens here.
planning and construction This should now be the easy

det ga=s ppen part, but there are too many




Design — These are our guiding
principles

* Simple shapes, follow the dimensions of existing building
products

* Select materials that are familiar to the trades and less
difficult to install, healthy to work with and live with

* HVAC - keep it simple and..
* Design the HVAC into the space
* Engineer the HVAC - this 1is critical

* Provide critical detail drawings

* QOrganize the planset for the people following them in the
field

* Don’t leave crucial decisions to be made 1in the field

* Problem solve with design choices

* Layout locate the water heater, kitchens and bathrooms to
shorten hot water piping runs

* Choose an air barrier system and building shapes that
don’t rely on spray foam

* Balance priorities — air sealing and ventilation trump r-
values



Foundations

Detail the plans for the peopld
that are doing the work to maks
their job easier

* Organize all the information
that the foundation contractor
needs on the same few pages -
not spread out over a 40 page
plan

* List elevations for relevant
points only

* No - top of subfloor
dimensions

* Bottom of footing and top of
foundation are the two main
numbers needed

* Provide diagonals on the
drawings

* Coordinate bolt locations with
floor framing plan

* Put the site elevation benchmark g
on the plan



EPS can be cast i1in place 1n the foundation
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Details are thought through for
efficiency in the field

- wall and floor insulation are the
same thickness and material

- block at bottom is orderedﬁ“fﬁf ——
presized e

- Wall height is layed out so
4’ wide EPS sheet works -
without being ripped-:to-width

- This layout made it possible far- e/ B
2 people to prep this foundation
in a morning R
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Framing — framing 1s framing, this 1s really about ex

Taped sheathing

Air tight drywall
Interior membranes -
intello,

Siga Majrex

Exterior membranes -
Mento, typar/Tyvek,
Self adhered WRBs

Fluid/liquid applied
products

Tapes
Caulks

Aerosols — 1ie.

-

How are we doing this?

Canned spray foam

Liquid gaskets

Silicone gaskets

Rubber gaskets

Sill seal

Spray foam

Cream cheese

Concrete - yes, CoO

Maybe add pictures of the products instead of the details
Don’t use detail drawings to show a concept



Be
fe

fore you start
w questions:

1. Where does the

2.

alr barrier go-?

What needs to be

sealed?

3.

Is 1t intentional?

you need to ask a

Exterior — Sheathing
Interior — membrane or sheetrock
Mid wall - this sounds like torture

Everything that is in alignment and
penetrating through your air barrier

- windows, doors, exterior
plumbing/electrical/hvac penetrations,
etc.

It should be!!! If you are not
designing the air barrier into your
building plans then you will have
problems



ISSUED FOR CONSTRUCTION
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The sheathing 1rc-crr—prma-l_-y 3 for 1!

-Structural
alr barrler -nail base for siding
(don’t try to tape less expensive 0SB, it won’t stick —alr barrier 15

without a primer)



This 1s
also

why :
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Connect the walls to the
] ier

UPPER SOFFIT &/12

LOWER SOFFIT 3/12
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The last detail 1n action — 1t
-|-| OO K
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DG-700 Pressure & Flow Gauge
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Foundation insulation - Glavel 1f we can get 1t in t:
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Dense pack cellulose or wood fiber 1s our standard




TYPICAL EXTERIOR WALL SECTION
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Prelimin HVA ' with ructural p.

return air register in 2nd floor wall
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return air

duct to second floor






Enerqy modeling is i i
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Ventlilation 1s the most 1mportant feature of our home
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—Lp Exhaust air out
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Make up air system
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Grill to provide
Air volume for
Water heater
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Detalls — elevations and layout 1s
done 1n autocad
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All siding is spaced off the WRB with provision for d:




Natural materials are less expensive and last longer when they are installed prope:



Two other options for rainscre
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Cedar vent battens by DCI products
Behind vertical board and batten
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Detailing penetrations

Flashing these penetrations 1is extremely important stuff
for long term durability
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Charlestown, Rhode
Island
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Annual Heating Consumption

Charlestown, RI - 1,797
sqgrt.

RI SBC
Minimum

As-Built

94%

reduction
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HEATING (1,797 sqft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50,300 72,700,000 77,000,000
Slab Ri10U, 27
Walls R21
Windows u.35,
Ceiling R38
Alirtight 5.00 ACH,,
ness
Ductwork 8% (outside) TOTAL consumption
Hot 95% instant
103,900,000
Heating 963 furnace
Ventilat Bath fan
Applianc | Energy Star .

esS




HEATING (1,797 sqft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50, 300 72,700,000 77,000,000
43,900 55,800,000 59,300,000
Slab R10U, 27 | w— R20U a11,
Walls R21 R15P
Windows u.35,
Ceiling R38
Alrtight 5.00 ACH,,
ness
Ductwork 8% (outside)
Hot 95% instant
Heating 96% furnace HORZAY Consuiptilon
Ventilat Bath fan SV PO
Applianc | Energy Star 86, 900, 00046

esS




HEATING (1,797 sqft)

Design Load (kBtu/hr) Annual Load (Btu/yr) Annual Consumption (Btu/yr)
50,300 72,700,000 77,000,000
40,100 46,100,000 49,100,000
Slab R10U, 27 | w— R20U a11,
Walls R2] | e R43 dbl stud
Windows u.35,
Ceiling R38
Airtight 5.00 ACH,, ' R NS
ness L
Ductwork 8% (outside)
Hot 95% instant
Heating 96% furnace HORZNY Consuiption
Ventilat Bath fan L0, 200,000
Applianc | Energy Star 76, 800, OOQ7

esS



HEATING (1,797 sqft)

Design Load (kBtu/hr) Annual Load (Btu/yr) Annual Consumption (Btu/yr)
50,300 72,700,000 77,000,000
36,800 33,300,000 35,600,000

=

Slab R10U, 27 | w— R20U a11,

Walls R2] | =—— R43 dbl stud

Windows U.35, | w—— u.17,

Ceiling R38 SHGC. 54

Alrtight 5.00 ACH,,

ness

Ductwork 8% (outside)

Hot 95% instant

Heating 96% furnace HORZNY Consuiption
Ventilat Bath fan L0520, 000
Applianc | Energy Star 65,300, OOQ8

esS



HEATING (1,797 sqft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50, 300 72,700,000 77,000,000
35,500 29,400,000 31,500,000
Slab R10U, 27 | w— R20U a11,
Walls R2] | e R43 dbl stud
Windows U.35, | w—— u.17,
Ceiling R38 | em—r R93
Alrtight 5.00 ACH,,
ness
Ductwork 8% (outside)
Hot 95% instant
Heating 96% furnace MRS Consnptien
Ventilat Bath fan L0, 200,000
Applianc | Energy Star 61 / 300, 00049

esS




HEATING

(1,797 sqgft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50, 300 72,700,000 77,000,000
24,300 22,200,000 23,800,000
Slab R10U, 27 | w— R20U a11,
Walls R2] | e R43 dbl stud
Windows U.35, | w—— u.17,
Ceiling R38 | em—r R93
Airtight 5.00 ACH;,| =— 0.30 ACHg,
ness
Ductwork 8% (outside)
Hot 95% instant
Heating 96% furnace MRS Consnptien
Ventilat Bath fan L0S, 200, 900
Applianc | Energy Star 53, 400, 00050

esS




HEATING

(1,797 sqgft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50, 300 72,700,000 77,000,000
12,500 17,800,000 18,900,000
Slab R10U, 27 | w— R20U a11,
Walls R2] | =—— R43 dbl stud
Windows U.35, | w—— u.17,
Ceiling R38 | em—r R93
Airtight 5.00 ACH;,| =— 0.30 ACHg,
ness
Ductwork 8% (outside) | w— inside
Hot 95% instant
Heating 96% furnace MRS Consnptien
Ventilat Bath fan L0S, 200, 900
Applianc | Energy Star 4 7, 800, 00051

esS




HEATING (1,797 sqft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50,300 72,700,000 77,000,000
12,500 19,500,000 20,600,000

Slab RIOU, 27 | =t R20U al1, —
Walls R2] | =—— R43 dbl stud
Windows U.35, | w—— u.17,
Ceiling R38 | em— R93
Airtight 5.00 ACH;,| =— 0.30 ACHg,
ness
Ductwork 8% (outside) | w— inside
Hot 95% Instant | el HPHW +
Heating 96% furnace distrib MRS Consnptien
Ventilat Bath fan L0S, 200, 900
Applianc | Energy Star 41 / 300, OOQ2

esS




HEATING (1,797 sqft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50, 300 72,700,000 77,000,000
12,500 19,500,000 6,700,000
Slab R10U, 27 | w— R20U a11,
Walls R2] | =—— R43 dbl stud
Windows U.35, | w—— u.17,
Ceiling R38 | em—r R93
Airtight 5.00 ACH;,| =— 0.30 ACHg,
ness
Ductwork 8% (outside) | w— inside
Hot 95% Instant | el HPHW +
Heating 96% fUrnNace | =—— ASHP MRS Consnptien
Ventilat Bath fan L0S, 200, 900
Applianc | Energy Star 26, 300, 00053

esS




Fquipment Efficiencies

Annual Load

Coanciimntionn

72.7

77.0

Annual Load

Coanciimnt+ionn

— MMBtu/yr———— MMBtu/yr————

90%

AFUE gas

furnace

15.4

15..2? MMBtu/yr

MMB U YT

AHRI Efficiency Ratings
SEER (SEER2) / HSPF (HSPF2) /| EER (EER2)
COPat47°F/17°F [4‘44!'3.3

COP = ratio of useful
heating or cooling provided
to energy required




HEATING (1,797 sqft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50, 300 72,700,000 77,000,000
10,000 15,400,000 5,200,000
Slab RI10U, 2/ | w——m— R20U a11,
Walls R2] | =—— R43 dbl stud
Windows U.35, | w—— u.17,
Ceiling R38 | em—r R93
Airtight 5.00 ACH;,| =— 0.30 ACHg,
ness
Ductwork 8% (outside) | w— inside
Hot 95% Instant | el HPHW +
Heating 96% fUrnNace | =—— ASHP MRS Consnptien
Ventilat Bath fan | = ERV 103,900,000
Applianc | Energy Star 25, 1 00, OOQ5

esS




HEATING (1,797 sqft)

Design Load (kBtu/hr)

Annual Load (Btu/yr)

Annual Consumption (Btu/yr)

50, 300 72,700,000 77,000,000
10,000 15,400,000 5,200,000

Slab R10U, 27 | w— R20U a11,
Walls R2] | —— R43 dbl stud T v
Windows U.35, | w—— Uu.17, car
Ceiling R38 | em— R93 -
Airtight 5.00 ACH;,| =— 0.30 ACHg,
ness
Ductwork 8% (outside) | w— inside
Hot 95% Instant | el HPHW +
Heating 96% fUrnNace | =—— ASHP TOTAL consumption
Ventilat Bath 1an | el ERV 103,200,000
Applianc | Energy Star | e HP dryer 24, 1 00, 00056

esS
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