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Learning Objectives

A Appreciate some of the HVAC challenges
and opportunities with very low-load homes.

A Learn how simple HVAC systems can save
money up-front while providing comfort and
efficiency.

A See examples of how to i and how not to i
Incorporate very simple heating, cooling, and
ventilation systems in efficient homes.
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A Double walls (R-40+)
A Triple-pane windows
A R-50 attic insulation
A R-20 slab insulation
A Air tight
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Very Small Heating Load

Design Heating Load: <12,000 Btu/hr
<10 Btu/ft°h, Design temp: 2 F
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Typical Boiler: Condensing Boiler:

100,000¢ 150,000 Btu/h 16,000- 46,000 Btu/h

Condensing Furnace:
37,700- 58,000 Btu/h
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Combi-System, Radiant Floor
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Item Description
Evacuated tube solar collectors from American Solar Works
Photovoltaic modules powering the solar thermal circulation pump
DC circulating pump and differential temperature controller

Solar thermal storage tank SOLAR
Tankless, propane-fired water heater STORAGE TANK
Potable water circulating pump (for space heating)

Heat exchanger (domestic hot water / radiant floor water)
Anti-sclading valve

Radiant heating control

Radiant mixing valve

Radiant heating circulating pump

Radiant heating manifolds

Summer bypass valve (for solar-only operation)
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Project 2: Wisdom Way Solar Village

Design criterion: MUST save $$ on HVAC!
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Room Heaters

Design Loads 9,500 - 13,000 Btu/h
(design temp 2 F)

Unit Heater Specifications:

Lo: 10,200 Btu/hr
Hi: 16,000 Btu/hr
83% AFUE

Sealed Combustion
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Heating System 1 First Floor
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Heating System T Second Floor

ELECTRIC HEATER RATED FOR
500 — 1500 WATTS
CONNECTED TO TIMER

SWTCH. COORDINATE WITH
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Exhaust-Only Ventilation

Exhaust Ventilation
I Continuous
I Upstairs Bathroom
I 40-60 CFM (varies with
unit)
I 6-10 Watts

I Boosts to high-speed
(80 CFM) for showers,
etc.
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Tracer Gas Testing
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Thermal Comfort Re ¢ 0 s

A Comfort is personal.

A Recommend against day-time thermostat
set back (upstairs recovery)

A Keep bedroom doors open when not
occupied.

A Possible use of small, inexpensive electric
heaters.

A Learn what works best for you.
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Testing & Modeling

Downstairs Temp:|] 70 |[°F
Outdoor Temp:| 20 |[°F
Internal Gains: 0 |Watts

SW BR SE BR NE BR
Doors Closed| 67°F 65°F 63°F

Doors Open| 68°F 67°F 66°F
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Modeling & Internal Gains

Downstairs Temp:|] 70 |[°F
Outdoor Temp:| 20 [°F

——

Internal Gains: Watts

SW BR SE BR NE BR
Doors Closed| 69°F 68°F 65°F

Doors Open| 70°F 69°F 68°F

NESEA BE2011



Modeling & Internal Gains

Downstairs Temp:| 70 |[°F
Outdoor Temp:| 20 [°F

——

Internal Gains: Watts

SW BR SE BR NE BR
Doors Closed| 72°F 70°F 68°F

Doors Open| 72°F 70°F 70°F
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Modeling & Internal Gains

Downstairs Temp:
Outdoor Temp:
Internal Gains:

Doors Closed

Doors Open

70 |°F
°F
120 |Watts

SW BR SE BR NE BR

69°F 67°F

64°F

7/0°F  68°F

67°F

NESEA BE2011



Winter Monitoring (B)

A NO set-back used
A Bedrooms slightly o

Air Temperatures in Home B (2-BR, 2-Story Home)
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Winter Monitoring (D)

A Set-back used

A Bedrooms
definitely cooler

A Not a big deal

A Largest home,
most complex plan

A Aggressive set-
back & set-up

A Oversized heater

Air Temperatures in Home D (4-BR Home)
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Average Gas Use [Therms/day]

Heating Cost

Average Natural Gas Use

A- 2-BR, 1-Story
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Date (Middle of Billing Period)

Gas Used Total Gas

Home Days [Therms] Charges
190 149 $296
182 125 $242
188 187 $354
182 149 $295
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Project 3. Katywil - Colrain, MA

A Similar construction
(Austin Design)

A Design Loads:
~22,000 Btu/h

~10 Btu/ft2hr

Home 1. Mini-split
heat pump

Home 2. Radiant
floors (solar & elec)
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Mini-Split Heat Pumps

|
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FIOOI‘ Plan (Austin Design, Inc.)
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Winter Monitoring

A Upstairs at 63 F
nearly always
(sun and wood
heated further)

A Office heated to
68-70 F when
used
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