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Close the Windows!
Changing Occupant Behavior with Heat Pumps and Individual Metering

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.
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Thursday, March 5th, 2015 [10:30 to 12pm]



Credit(s) earned on completion of this course
will be reported to AIA CES or AIA members.
Certificates of Completion for both AIA
members and non-AlA members are available
upon request.

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.
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Learning
Objectives

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

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!



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
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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.

COLD WEATHER HEAT REQUIREMENTS
OCTOBER IST - MAY 3l$'l

TENANTS WITHOUT HEAT SHOULD
CALL 311 (TTY 212-504-4115) OR
FILE A COMPLAINT AT NYC.GOV/3211

OR I'HIIOUGH llYC 3011° Mobile App

M Department of
» . Housing Preserva tion
7 & Deavelopment




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)



.:kadie By Dean Yong

I We SUST eoT IN THE L.AT’ES'T‘ " WINST‘EAD oF SETT'lNG‘IT "ro THE TTESTTNGEN [ WRAP
7, ROOM TEMPERATURE... yr m- [DOLLAR AMOUNTS so' e

i HIGH-TECH THERMOSTAT g

" ®2007 by King Features Syndicate, Inc: World Rights rwefvéd; 5



White,
Rodgers

S50 60 70 80 90
J°|o|.|.|

1




A very brief
history of heating.......

"=-BUT AREN'T YOU WORRIED ABOUT PASSIVE
SMOKE?"




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

T

A Log Furnace

B AirChamber Below Floor
C Floor Support Columns
D Floor Support Tiles

E Finished Floor Of Room
F Tile Fue

Chimney

Flue walls
Flue bed
Flue entry
Kitchen sink

Furnace hole

Butu-mak

Agungi

| F***ING LOVE ROCKET STOVES

Bunumgi Jae-Aqungi WWW.FACEBOOK.COM/ROCKETSTOVESCIENCE




Enclosed stoves appear to have been
Used first by the Chinese about 600 BC.







Firewoo_d qQIivered via sled Brattleboro Vt. late 1800’s




* “Modern” central heating systems using hot air,
steam, and hot water were developed in the late 18t
to mid 19t 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
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Vintage oil delivery truck
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Utility lines (including natural gas) beneath a typical urban street
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Natural gas explosion - 8 people dead
— March 12, 2014

Park Avenue/116%" Street, Harlem
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Leaks from hydronic heating systems caused damages
well into the six figures on some projects.




» Tuesday Workshop - PV and Heat Pumps: An Affordable Net Zero Heating Solution

Tuesday Workshop - PV and Heat Pumps: An Affordable Net
Zero Heating Solution

Tuesday, March 03, 2015

2:00 pm to 5:00 pm

BuildingEnergy 15 Workshops

Waterfront 2







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

Low Income Housing Tax Credit - Rent and Income Limits for New York City for 2013
For all Projects - effective 12/11/2012

For All Buildings Regardless of Placed In Service Date

ontract Contract

Electric Electric
#of
Heat Only Heat Only bedrooms
(Monthly) (Annual)
N 4105 41,260 SRO
S 4105 41,260  Studio
4145 41,740 1
$172 42,064 2
4199 42,388 3
ity ey A o s 5225 52,700 4
T 4252 43,024 5

5252 53,024 6 or more



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
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A B C D E F G H

Date Time Hours Temp Intd8AFF Temp ExteriorN MechSystem Load MechSystem Load D RHir_On_ Off
4172012  0:00:30 67.44 41.56
4172012  0:01:30 67.44 41.56
4172012  0:02:30 67.44 41.56
412012  0:03:30 67.44 41.56
4/1/2012  0:04:30 67.41 41.56 12
4172012  0:05:30 67.44 41.56 23
4172012  0:06:30 67.44 41.55 23
4172012  0:07:30 67.44 41.5 34
412012  0:08:30 67.44 41.45
4/1/2012  0:09:30 67.44 41.45
4/1/2012  0:10:30 67.44 41.45
412012  0:11:30 67.44 41.45
4172012  0:12:30 67.43 41.45
412012 0:13:30 67.41 41.45
4172012  0:14:30 67.44 41.39
4/1/2012  0:15:30 67.52 41.34
4172012  0:16:30 67.65 41.34
4172012  0:17:30 67.77 41.23
4172012  0:18:30 67.96 41.26
412012  0:19:30 68.1 41.33
4/1/2012  0:20:30 68.33 41.33
4172012  0:21:30 68.34 41.3
4172012 0:22:30 63.34 41.23
4172012  0:23:30 68.24 41.2
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Coefficient of Performance (COP)

2.45



Meeting: Late 2009
New York City Housing Development Corporation
Lender w/ portfolio in excess of $12 billion




Low Income Housing Tax Credit - Rent and Income Limits for New York City for 2013
For all Projects - effective 12/11/2012

For All Buildings Regardless of Placed In Service Date

For 2013 Effective 12/04/2012 Electric

2013 Maximum Rent by Apt. Size 2013 Maximum Rent by Apt Size .
0% of 40% 0% of 50% Resistance Heat Pump
Max Max Max Max Max Max
Gross  Confract Contract Gross Contract Contract Heat D I1|"{ Heat DI‘II'{

Tenant  Tenant Tenant Pa Ava. HH o Tenant Tenant Tenant
Size -

5

3

45

&

7.5

Fays No Pays — -
Utilies  Elegrnc oo = Slediic
B2  §546 $530
845  §587 $571
774 5714 $608
803 SE16 $700
97 SO18 $000

1100 §$1,008 $080

Pays Mo Pays Pays Gas - 5%
Litilitias Electric & Electric S 105 542
752 Fooe $680 i % 30,100

806 Fr48 §732 1.5 §F 32,250
LT Foo7 =N § 38,700 $ 105 542

1116 $1,038 $1.022 A §F 44675

i s 31aee 5 3 55000 $145 $58
$172 $69

HPD LIHTC Utility Allowances
[Utility allowances gensrally change sach Cictober. Thess i geres wans sffective Ociobar 1, 201 5199 580

Gas Hot  Gas Heat il Hot  _OQil heat & . i 3225 $90

Gas heat Water and & Gas : Ol Hot
Zas Electric _Gas & Electric anly Oby Hot Water Water
§18 556 E T 530 22 361 588 5252 5101
318 556 572 538 322 361 589
$16 $52 $74 351 520 580 5128 $252 Sl[}l
$18 580 ¥76 550 $34 503 §153
$17 577 Fo4 587 $38 $106 5178
18 §ra Wy 575 3 e 3203
10 Fo2 111 24 i 13 3220
F18 582 5111 584 47 F131 5220

HOTE: HPD poats the rent and Incoms Bmits 32 & courtesy. However, It 1= tha owner's responsibity bo use
the commact iIncoms Bmit and to not ehangs mors than the masirmum sllowsd by the tax credit program.




o oo — = 2 nine story, back to back
high rise towers

» Parking in garage
under entire site

PROJECT #1451.00

STOREFRONT
PARTITION TYPes

DOB - 3.9.2012

161ST STREET MIXED-USE INCLUSIONARY B = 101 apartments
HOUSING DEVELOPMENT

DOB FILING
MARCH 9, 2012

= 10,000 SF

OWNER: EXPEDITOR: ARCHITECTS STRUCTURAL ENGINEER: MEP ENGINEERS:
3 E “Al, LL WILLIAM VITACCO GF55 PARTNERS MURRAY ENGINEERING, PC RODKIN CARDINALE N — . .
193-04 HARDING EXPY, ASSOCIATES LTD. 19 WEST 21ST STREET 307 SEVENTH AVENUE #1001 CONSULTING ENGINEERS ; retal |/CO m m e rCIal S ace
FRESH MEADOWS, NY 11365 299 BROADWAY 5TH FL. NEW YORK, NY 10010 NEW YORK, NY 10001 214 WEST 29TH STREET, SUITE 601 / —
T.347.572.6326 NEW YORK, NY 10007 T.212.352.3099 T.212.741.1102 NEW YORK, NY 10001
F. 34.572.6327 T. 212.791.4578 F.212.352.3098 F.212.741.1104 T.212.239.1892 A-000.00
F.212.517.0637 DAVID E. GROSS F.212.239.6412
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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
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$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?

= |ED’s vs. CFL’s

= More rooftop PV

= Addition of BIPV

= ERV’s

= More insulation

= Higher performance windows
= Solar thermal

= Wind

= QOther?

= All of the above?



Electricity sub-metering

MC-5c Dimensions
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NEWYORK | Public Service
Commission

Electric Natural Gas Steam Telecommunications  Water Search A—E Index Help

STATE OF

OPPORTUNITY.

HOME

Electric Submetering Documents

Case 11-M-0710 - In the Matter of Reviewing and Amending the Electric Submetering Regulations, 16 NYCRR Part 96..

On December 18, 2012, the New York State Public Service Commission adopted a resclution to amend 16 NYCRR (Public Service Law) Part 96, the Residential
Electric Submetering regulaticns. The submetering regulations have been updated to reflect changes in Commission pelicy, the changes in the energy market, new

technologies to promote energy efficiency, and additional consumer pelicies that have been implemented since 1338, when the submetering regulations were |ast
revised.

The amendments affect how submeterers sell electricity and afford consumer protections to submetered residents in a residential building (including condominiums,
cooperatives and rental buildings). Several of the new submetering requirements relate to the initial application process a submeterer must follow prier te providing
submetered electricity, while cthers apply to existing submetered buildings.

Commission's Memorandum and Resolution (181kb PDF)
MYCRR Part 96 - Residential Submetering Regulations (213kb PDF)
Utility Contacts - Electric Submetering (17kb PDF)
Submeter Service Provider Contact Information (45kb PDF)
HEFPA Compliance Guide for Submeter Service Providers (61kb PDF)
Home Energy Fair Practices Act (HEFPA) Note: Submeter service providers are required to comply with the Public Service Law and all applicable Commission
rules and regulations. Under the Public Service Law, residential consumer protections are, for the most part, found in Article 2, Sections 30 through 53, which is
identified generically as the Home Energy Practices Act or HEFPA. With the enactment of Public Service Law Section 53 in 2003, the Commissicn was
authcrized to enforce the same HEFPA protections for submetered residential customers as exist for their direct metered utility counterparts. A submeter service
provider must look to HEFPA and its implementing regulations, 16 NY CRR Parts 11 and 12 to ensure that its residential submetered tenants are protected in

r ontor { { orer or oo proy ; opn HEFEA je for g il oplicahility to oo i




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.
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TENANTS WITHOUT HEAT SHOULD
C€ALL 311 (TTY 212-504-4115) OR
FILE A COMPLAINT AT NYC.GOV/311
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" HARRIS BEACH

ATTORNEYS AT LAW

People

John T. McManus

Member

Profile

News + Publications

member of the

Environment:

As part of the Energy and Telecor

various

chients on

oOn Ccompany
1 a dispute with

$ 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.”

for heat used

uky 31,2013

MER POLICY




Utility Allowance Tables (with heat pumps recognized!)

Denver, CO Stamford, CT Franklin City, PA

SIN 0
SECTION § DE P{l\l MENT UTILITY AL l)\\ \\Ll s¢ CHEDULE 5 r ant.| i U.5. Department of Housing
FOR THE DENVER METRO AREA - JANUARY |, " ; N - and Urban Development

Allowances for U.3. Department of Housing
. Tenant-Furnished Utilities d Urban Development
NERGY USE . AL and Other Services Offcs of Pusic s inian Housg

Funmn City Housing Authorit
ey o B

Actual Family Allowances Tc

wer (W/Out Septic) 2
wver (With Septic)

wer (W/Out \fpnc- 2
e1 (With Septic) 11

Trash Collection (Where Applicable)

Fair Ma| and
Effective Janu

Bedroom Size:
Voucher:




Coefficient of Performance (COP)
2.00

Locality: Unit Type: (1-2 Exposed Walls) Date:
Stamford, CT Apartment, High Rise 3/M1/2014

Monthly Dollar Allowances; Number of Bedrooms

Utility or Service m

Heating a. Natural Gas
b1. Electric
b2. Heat Pump ﬂ
c. Qil E;
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What's our next challenge”?  \Water sub-metering.

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

Steven Bluestone

The Bluestone Organization

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