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Credit(s) earned on completion of this course 
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Certificates of Completion for both AIA 
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This course is registered with AIA CES for 
continuing professional education. As such, it 
does not include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any material of 
construction or any method or manner of 
handling, using, distributing, or dealing in any 
material or product.
_________________________________________________

Questions related to specific materials, methods, and services will 
be addressed at the conclusion of this presentation.
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Course
Description

Steve Bluestone reports on two related items: 
A three year performance study of an air source heat pump system using hourly measurements (done with Henry 
Gifford and built above his garage) and the design and construction of his new 101 unit high performance rental 
building in NYC utilizing the same technology. Energy consumption, impacts of individual metering, and 
regulatory hurdles will be covered. 

The goal? 

To get tenants to pay for their own heat, have their rents downwardly adjusted by a fair value, and see the 
windows stay closed throughout the winter.



Learning 
Objectives

1. Understand the impact of heating & cooling with heat pumps in large-scale affordable 
housing projects

2. Innovatively navigate regulatory hurdles
3. Understand the impacts of sub-metering
4. Figure out how to get your tenants to keep their windows shut during the winter!

At the end of the course, participants will be able to:



Advances in building envelopes and HVAC equipment enable widespread use of air
source heat pumps by many in the "Net Zero Energy" and "Passive House" movements.
Steve Bluestone will report on two related items: a three year performance study of an
air source heat pump system using hourly measurements (done with Henry Gifford and
built above his garage) and the design and construction of his new 101 unit high
performance rental building in NYC utilizing the same technology. Each apartment has
individual electric metering of each heat pump and will provide minute by minute
consumption data in perpetuity. Electricity sub-metering, who pays for the heat, energy
consumption data and the regulatory hurdles will be covered in this session. In the end,
the goal is to have tenants pay for their own heat, have their rents downwardly
adjusted by a fair value, and ultimately, to see the windows stay closed throughout the
heating season.



open windows during snowstorm





If a tenant in a NYC apartment

is too cold during the heating

season, they often don’t 

consider adding more layers

of clothing. They usually ask

the landlord to turn up the heat.

If the landlord doesn’t respond 

to their satisfaction, 

they are instructed by the city 

to dial 311 in order to file

a complaint.



Heating:

process and system of raising the temperature of 
an enclosed space for the primary purpose of 

ensuring the comfort of the occupants
(per the Encyclopaedia Brittanica)



A thermostat is a component of a control system

which senses the temperature of a system so that

the system’s temperature is maintained near a

desired setpoint. The thermostat does this by 

switching heating or cooling devices on or off, or 

regulating the flow of a heat transfer fluid as needed,

to maintain the correct temperature.

The first electric room thermostat was invented in 1883

by Warren S. Johnson of Wisconsin.

(per Wikipedia)







A very brief 

history of heating..…..



King Arzawa’s palace at 
Beycesutan, Turkey about 1,300 B.C.



Enclosed stoves appear to have been 

Used first by the Chinese about 600 BC.





Firewood delivered via sled Brattleboro Vt. late 1800’s



• “Modern” central heating systems using hot air, 
steam, and hot water were developed in the late 18th

to mid 19th centuries.

• In much of the temperate climate zone, most new 
housing has come with central heating systems 

installed.

• Most of the systems were fueled by coal, oil, or gas.



Coal delivery Washington D.C. 1915



Vintage oil delivery truck



Utility lines (including natural gas) beneath a typical urban street



Natural gas explosion - 8 people dead 

Park Avenue/116th Street, Harlem – March 12, 2014











Leaks from hydronic heating systems caused damages

well into the six figures on some projects.







power output

COP   =     power input

In a very simple electric heater, all of the electricity 

that is input to the heater is converted to heat.  

There is no waste, and the power output (in heat) 

equals the power input (in electricity), 

so the COP equals one.



“A high efficiency heat pump can provide

up to four times as much heat as an

electric heater using the same energy.”

Source:   http://en.wikipedia.org/wiki/Air_source_heat_pumps



New York City Utility Allowance Table



Example A 

Regular market rate building (non-subsidized)

A tenant rents a one bedroom apartment in a building where the heat 

is included in the rent.  The rent in the apartment is $1,000 per 

month. The  tenant is expected to pay $12,000 for the year, and not 

be charged anything additional for heat.

$1,000   x   12 months   =   $12,000   /   year



Example B 

Subsidized rental building

A tenant rents a one bedroom apartment in a subsidized building for 

$1,000 per month, but the units are heated with regular electric 

baseboard heaters and the tenants are responsible for paying for 

their own heat. A public housing authority (PHA) stipulates a specific 

monthly rent decrease (spread out evenly across 12 months) to offset 

the cost of heating the unit in the winter. In NYC, this monthly rent 

reduction would equal $145.

$1,000 / month   - $145 / month = $855 / month

$855   x   12 months   =   $10,260   /   year



Example A: $12.000 / year (includes heat)

Example B: $10,260 / year (heat not included)

$  1,740 / year difference

If the building in example B had 100 apartments in it, the landlord 

would collect $174,000 less in rent per year (but of course also 

wouldn’t have any costs to incur for heating the apartments).



Meeting:  Late 2009

New York City Housing Development Corporation

Lender w/ portfolio in excess of $12 billion 







Coefficient of Performance (COP)

2.45



Meeting:  Late 2009

New York City Housing Development Corporation

Lender w/ portfolio in excess of $12 billion 





 2 nine story, back to back 

high rise towers

 Parking in garage 

under entire site

 101 apartments

 10,000 SF 

retail/commercial space







Benefits derived from building with insulated concrete forms:

- Very strong structure

- Air barrier not needed

- Vapor barrier not needed

- Water barrier not needed

- High STC rating

- Fireproof

- Vermin proof

- Theft proof

- Cleaner construction site

- Little to no thermal bridging

- High “true” R value

- Relatively inexpensive

- Hard (but not impossible) to screw up

















 $27,910 = cost for entire heating season 

(based upon actual invoices for the first half of this winter)

 $     276 = cost to heat an average apt. for one year at Norman Towers

 $     200 = cost to heat an average apt./year in another ICF building 

with typical natural gas fired hydronic heating system

 $     650 = cost to heat an average apt./year in “regular” buildings in our 

portfolio (all in the NYC metropolitan area)

 130,000 kWh = estimated annual space heating load

 33,000 kWh = estimated annual photovoltaic system production



Path to net zero?

 LED’s vs. CFL’s

 More rooftop PV

 Addition of BIPV

 ERV’s

 More insulation

 Higher performance windows

 Solar thermal

 Wind

 Other?

 All of the above?  



Electricity sub-metering





The public service commission expressed a concern

that it is possible that the tenant might be required to pay 

for the heat pump electricity to provide themselves with 

heat in the summer months if after June 1 there was a cold day. 





$ 375 / hour

$13,000 legal

+

$3,000 misc.

filing fees



“The Owner, pursuant to New York State 

Multiple Dwelling Law 79 will be Responsible for the cost of electric 

heating and cooling charges from October 1 Through May 31. 

Residents who may opt to use heating and cooling during 

June 1 Through September 30 

would be responsible for those electric charges.”



Denver, CO Stamford, CT

Utility Allowance Tables (with heat pumps recognized!)

Franklin City, PA



Coefficient of Performance (COP)

2.00





What’s our next challenge?     Water sub-metering. 

Water/sewer charges are twice that of our heating fuel cost annually.



THANK YOU!

Steven Bluestone
The Bluestone Organization

.

sb@bluestoneorg.com Direct: (347) 572-6306


