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Sustainability Measures
Why Its Important: Now & Future

Regionally
Nationally

Planning, Costs & Benefits
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Building Retrofits Offer Signifcant Energy
Savings Within The USA & Often Im_prove

Both IAQ & Comfort /' So
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Why Is This Relevant?

- Reduced Energy Consumption

- Often Improved Comfort & 1AQ

- Long-Term Energy Cost Control

- Existing Buildings Not That Hard To Do

 Good Internal Return on Investment $,
& Good Incentives

Also: There is lots of
Coal & Gas in USA, &
many “costs”
associated with its use.
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Use Reduction = Long-Term Cost Control
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Typical Sustainability Items:

« Low Cost, No Cost : Water & *

Lighting, & Operational PO

 Heating & Cooling Efficiency, — |

DHW =

« Windows / Doors & Attic

(Uncontrolled Air Leakage)

« Ventilation & Humidity Control

« Roof & Attic Insulation

« Basement/ Crawlspace —

« Renewable Energy
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Typical Steps To Significant Energy Reduction

1. Assess Needs / Opportunities, Site & Goals
Optimize Lighting

Optimize Water Use

Minimize Internal Loads (lights, appliances, electronics)
Optimize Domestic Hot Water

Optimize Heating

Optimize Cooling

Optimize Enclosures (Roof, Windows, Doors, Walls,
Basements/Crawlspaces (reduce heat & cooling load)
9. Integrate Renewables to Address Remaining Loads
10.Incorporate: Verification, Feedback, Evaluation

© N O Ok WD

Org. Courtesy THC
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TODAYS AGENDA

1 - Review Low Cost, No Cost
( water use, lighting, operational changes)

2 - HVAC (Boilers, Ventilation, AC)

3 - Addressing Common Complaints
(Discussion Encouraged)

Photos: (Weymouth Commons East,
Proper, Faxon Commons, & Southfield)
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Todays Learning Objective
Assist participants with identifying

“Opportunities” for Sustainability by:

- Review of Low Cost / No Cost 1 hr
- Present HVAC Information 2 hr
- Small Group Activity 1 hr
- Team Reports, Feedback 1 hr

Before & After Quiz
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General Principle:

Some operational items are low cost. However, many
changes to reduce energy use can be costly:

We Always Look For “Value Added”
Opportunities & Rebates

Marginal or
Incremental Cost

of doing It better

10
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1. Low- Cost,
No- Cost Review

11



Water Use

Toilets

Typical Opportunities

Shower Heads
Aerators
Tub Diverters

Leak Repairs

Irrigation Sensors

Irrigation Metering

Cooling Tower

Metering

Copyright 2013 Corcoran Management, all rights reserved 12



Does Replacing

Toilet Fixtures
SAVE WATER?

Courtesy Home
Energy Jan/2012

E;Iluns of Water Per Quarter

YES!
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Figure 1. Mendelsohn water use declined démaﬂﬁally after tollet replacement.

Copyright 2013 Corcoran Management, all rights reserved 13



|
McNamara House, 3.0 GPF to 1.8 GPF ' =o
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Feedback?

e Tollets

Note: a silent
leak of 7,000 gal
a month ?

@ $0.01/gallon
= $840.00/yr
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Feedback?
« Shower Heads

Flow Rate: 1.75 GPM

Copyright 2013 Corcoran Management, all rights reserved 16



Feedback? Acrators

one drip = 3,000 gal a year Flow Rate: .5 GPM
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Feedback" Kitchen Aerators

Flow Rate:
1.5 GPM

one drip = 3,000 gal a year = $30.00
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Feedback‘? Irrigation
Small Leak = 7,000gal/month

Check for:
|+ Soft areas

 Floods
« Keep off buildings
« Grass green enough

 Appropriate coverage

Copyright 2013 Corcoran Management, all rights reserved 19



Feedback? Newest Irriation

Small Leak = /
7,000
gal/month

Copyright 2013 Corcoran Management, all rights reserved 20



Water Efficiency Protocol
ldentify Additional Leaks:

1. Building Exterior
o Sillcocks
o Irrigation

2. Common Areas
o Boiler Room,
o Hallways
o Laundry

3. Cooling Tower Overflow?

Copyright 2013 Corcoran Management, all rights reserved
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Water Efficiency Protocol (cont'd)

ldentify Additional Leaks:
4. Apartments

o Faucets
o Shower
o Diverter

o Flappers

o Portable washers?

o Heating system leaks

Copyright 2013 Corcoran Management, all rights reserved 22



Lighting Opportunities

+ Controls

« Compact
Fluorescent

it

- T-8’s, LED
« Qutdoor

 Disposal

Copyright 2013 Corcoran Management, all rights reserved 23



Lighting Operating Costs

« Cost of lamps very /
low compared to

Electricity to
operate lighting

« Lighting is
30-50%"7 of BlLamps
Building's Electric mLabor
Cost O Electricity

Copyright 2013 Corcoran Management, all rights reserved



Light Source Color Summary

uniform appearance in an area often matters

CRI CCT (°K)
Natural daylight 100 5000° — 8500°
Mercury vapor 20 - 50 4000° — 6000°
Metal halide 65 - 93 2900° — 6500°
Fluorescent 50 - 96 3000° — 8000°
Incandescent 100 2500° — 3000°
Induction 80 2700° — 5000°
Standard HPS 22 2200°
LED Varies Varies
Low pressure sodium -44 1700°

Copyright 2013 Corcoran Management, all rights reserved
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Lighting Technology

Fixtures Controls

Copyright 2013 Corcoran Management, all rights reserved
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Lighting Practices:

* Meet designed light levels & quality goals:
know what you need & how it will be used

 Efficiently produce & deliver that light:

use the most efficient equipment

« Automatically control the operation of that light:

use light only When & Where needed

* Always Collect & Dispose / Recycle Properly

Copyright 2013 Corcoran Management, all rights reserved
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Lighting Controls

help take the human element out of the picture
(“forgot to turn off the lights...”)

*Occupancy (motion) sensors
Photo sensors, Timers ?
-Combination switches [
Bi-Level Ballast T-8's
Daylight harvesting?
Daylight dimming?

Copyright 2013 Corcoran Management, aII' rigts rservd

Use Only

Proven Very
Reliable
Controls

28




CFL Compact Fluorescent Lamps

Cost? True Life ?
Success &
Fallures?

Copyright 2013 Corcoran Management, all rights reserved 29



Unvented

Vented
at top

Note: A CFL’s life
IS shortened
Inside a closed up
Indoor fixture
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High Performance T8 Systems:
“Super 18" lamp, ballast, & control

Copyright 2013 Corcoran Management, all rights reserved
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Retrofit Updated
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34
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Hallway Appearance Is Important

Copyright 2013 Corcoran Management, all rights reserved



IS every
other
fixture
OK?

T-12 to T-8,
1 fixture off
/0% savings

Copyright 2013 Corcoran Management, all rights reserved
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High Performance T8 Systems:

Combination:

m high-lumen, extended life lamps
m reduced wattage electronic ballast

15-20% more efficient than standard T8 systems

Savings 40% replacing 34-w T12’s

Copyright 2013 Corcoran Management, all rights reserved
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It IS Important to use the same
lamps within each apartment.
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What is inside the fixture?

Copyright 2013 Corcoran Management, all rights reserved 40



How much light Is needed?

Leaving out bulbs = savings
Consider safety & aesthetics
when reducing light levels.

Copyright 2013 Corcoran Management, all rights reserved 41



Discuss use of Incandescent
lamps
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Outdoor Lighting

Use appropriate light sources.

Avoid glare — use cutoff
fixtures.

Put light only where needed.

Use automatic controls.

Avoid exterior conduit for
aesthetic reasons.

Copyright 2013 Corcoran Management, all rights reserved 43



Outdoor Lighting cont'd

Use automatic controls.

K D T s

Consider LED Units. e

Carefully select LED units for
proper spread.

Mission: lights off during
daylight.
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Operational

 Clean Drier Hoses for
safety &performance

 (Frequency?)
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Other Operational Items:

 Seasonal Schedule Updates for all timers

 Purchase with energy saving features:

Computers & Copiers

 Purchase Only Energy Star Appliances

Copyright 2013 Corcoran Management, all rights reserved
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Questions?

Other non-HVAC topics?

Break

47



2. HVAC

“No energy efficiency measures,
equipment changes or upgrades
should be made without
Consulting the Director of
Maintenance Operations & the
Energy Efficiency Manager”.

Copyright 2013 Corcoran Management, all rights reserved 48



“Hot” Water Heatin

Range 140 - 190 F

Copyright 2013, Corcoran Management, all rights reserved
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Hot Water Bollers

Higher Mass, Non-Condensing
Maintain it,

keep It efficient!
. "h' - ‘ ’ . W

50

Copyright 2013, Corcoran Management, all rights reserved



“Hot” Water Heating Range 1407-1907? F

« )

BURNER
ON

t OFF

EMERGENCY
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Domestic/Potable Water From Bollers
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Dedicated Unit for Domestic/Potable Water
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CONVENTIONAL BOILER TECHNOLOGY
Non-condensing construction

Courtesy
Viessman

Fin tube boiler Cast-iron sectional boiler

54
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CONVENTIONAL BOILER HEAT FLOW

Fuel input = 100 %

Sensible heat i
= 89.8%

Latent Heat
10.2 %

Fluegasloss= 3to5 %

Up chimney
Up chimney

Boiler stand-by and

Latent Heat jacket loss = 3to 5 %

Heat Loss
= 10.2 %
/ efficec of \ |nt0 )
Y 4 conventional \ mechanical
Boilers
Foom
| - 80% }
‘ , Courtesy
\\ v y Viessman
s’
) »7 Useful heat
VIESMANN o5 energy



Readily Available Conventional Controls

S8600Mm Continuoys Retry

@
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can maffunction f | —— -
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P o~ g
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Zone Valves Are Serviceable

Do not leave on “manual”

-2

Wby,

S
i
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Atmospherically
Vented
Non-Condensing

Boiler room needs
make-up air supply for
the boiler combustion
& the chimney for safe

operation.

—————>

58
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It IS Important to make sure that the
boiler room venting is not blocked.

i
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Keep vegetation away from air intakes.

Locate sensor on
NE side of buildin

Copyright 2013, Corcoran Management, all rights reserved



Atmospheric systems typically have
fixed single speed pumps;
onsider VFD Pump when replacing.

s N s
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s
»
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(g Lo (HEELIa s
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Maintenance procedures should be
followed.

BUILDING
MOTORSERALNO.  ——
E

SERVICE RECORD
DATE

SIGNATUR
FEBRUARY {k'/
M/

‘,&;“\_ ER
BN e i
B St T, o o J o

A

62
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—————>

Atmospherically
Vented
Non-Condensing

being phased out

Copyright 2013, Corcoran Management, all rights reserved
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For Some of the
Newer Boiler
Installations

Atmospherically
Vented \\
Non-Condensing

Is being used

AR,
i

Copyright 2013, Corcoran Manag‘e‘ment, all rights reserved
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Combustion Tune-up

* “Tune-up” requires gas sampling
. gases sampled: CO,, O,, CO
& Stack Temperature Evaluation

» Stack temperatures as an
iIndicator

. high stack temperature?
. low stack temperatures?

Copyright 2013, Corcoran Management, all rights reserved
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Combustion Efficiency

Table 2
Combustion Efficiency Table for Natural Gas

Courtesy BOC

- Combustion Efficiency

Excess | % |% Flue Gas Temperature Less Combustion Alr Temperature, Deg. F
At 10, [CO. | 170 180 190 200 210 220 230 240 250 260 270 280 280 300
00 |00 |11.8] 863 861 859 857 855 853 851 849 847 84)5 842 B840 838 836
22 |05 {115 863 86.1 859 856 854 852 850 84.8 846 84)4 841 839 837 85
45 |10 | 112 862 860 858 856 853 851 849 847 845 842 840 838 836 834
89 |15 /110 861 859 857 855 852 850 848 84.6 844 841 839 837 835 832
95 |20 1107] 861 858 856 B854 852 849 847 845 842 84/0 838 836 833 83.1
: 4| 860 857 855 853 851 848 846 844 841 8319 837 834 832 830
859 857 854 852 850 847 845 842 84.0 835 833 830 828
858 856 853 851 848 846 844 841 830 834 834 831 829 86
o o T8 TG B oL 0 e R e ats 83.2 83.0 827 85
856 854 851 848 84.6 843 841 838 836 833831 828 826 83
855 852 B850 847 845 842 839 837 834 832 829 826 824 82.1

66
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COMPARING OLD & NEW BOILER TECHNOLOGY

100
90
Constant
© %0 temperature
= e boiler
> 60
.é 50 Up to 85% ?
= a0 efficient?
® 30
o
—
5 2
S 10
o
0
0 10 20 30 40 50 60 70 80 90 100
Boiler capacity in % Flue gas \(/?OUfteSy
Heat Standby essman
.utilized losses
VIESMANN 67 energy



Use Outdoor Temperature
Boiler Water Reset

Water temperature at

lowest temperature

that meets both

a) the manufacturers
requirements &

b) the heating
requirements of the

Properly

buildin
J locate
140 ? return Non-Condensing USA boilers sensor

104 ? return Non-Condensing German boilers

68
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HYDRONIC WATER TEMPERATURE CONTROL

T

S5 boilers must
T . be kept hot
O I -
o
S 8 - 140
|_
C B EEELLELEEEELL B L O R E LN T LI LT OF
o o \600 Natural gas
=51 9
= Boiler water
o 5 temperature
S modulated
m
1 1 1 1 1 1 1 1 Org
+ 65 + 50 32 + 14 -4 °F Courtesy
Outside Temperature ASHRAE
69
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Insulate pipes runs as much
as possible

70
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Chemical Treatment qf o

ler
Water is Desirable g8 8o 0

WAL Al

71
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Normal Boiler Maintenance

Soot & scale reduce heat transfer rates

Includes:

* regular inspections

* record keeping (insurance inspections)
 accurate water treatment

 clean heat exchanging surfaces

* preventive maintenance

 Water treatment

Copyright 2013, Corcoran Management, all rights reserved
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Medium Temperature
Water Heating
(the gold mine)

Condensing Boilers

Range 1207-1607 F



CONDENSING BOILER HEAT FLOW

Fuel input = 100 %

|<
Sensible heat |!
= 89.8%

Seasonal
efficiency of
conventional

boilers
= 82%+

»
V|

Latent Heat
10.2 %

Latent Heat

Heat Loss < 2 % Flue gasloss< 1 %

Boiler stand-by
and jacket loss< 1%

efficienc
condensing
boilers=

\
‘ Courtesy
]

Viessman

96%

N * ’,' Useful heat

 F
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Modern Boller Roo Retofi:

Condensing boilers =
Variable speed pumps =
Heat exchangers  §;;%
Buffer tank |,
Blocked off outside air
Service expertise needed ..~, '
& contracted for 3
Critical maintenance

needed - e
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Modern Boiler Rooms Retrofits contd:

Computer controlled
Natural gas & air goes in, |[NATURAL GAS
Hot water is produced,
Warm moist air & acidic

condensate water leaves

Copyright 2013, Corcoran Management, all rights reserved



pH VALUES OF VARIOUS FLUIDS  veceman

27N

S
/7 \
Fluegas A Typical household
I condensate \| sewage
—p
: I Ol Gas |
'01“2345;6789101112
N /PH-Value |
Acidic N Basic
\~ ;l
~
IO 1 2 3 4 5 6 4 8 9 10 11 12
I | _
Battery acid | Vinegar Clean rain Talo
Gastric acid water water
Ammonia
Lemon - o Lake
jUice Rain Distilled W ater
water water
(neutral)
VIESMANN 77 energy



Condensing Hot Water
Bollers "

78
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Condensing Hot Water B O llers
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Condensing HOt Water
Boilers

A company iIs under
contract to service &
maintain

Unit Is computer
controlled, will tell
you when it is not

working well

Copyright 2013, Corcoran Management, all rights reserved
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Aerco Condensing Hot Water
“Modulating”

Boilers

FLAME PROUEHN
i1 35am 2728713

15to 1 turn
down ratio

- 100%
- 50%

-

-

-

Rl

-

-

- 0%

“efficiency
Improves at
part load”

81
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under the cover of a condensing
boiler, “lots of redundancy”

82
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Variable Speed Pumps
‘commissioned by contractor”
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Variable Frequency Drives
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Figure—Part Load Performance of Variable Flow Devices
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Domestic Hot Water Heat Exchanger
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Domestic Hot Water Heat
Exchanger Controller

temperature over
controller temp
boiler
water
temp
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AIr separators are still needed.

-
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Large outside air openings for
condensing bollers rooms are no
longer needed.

D o ' 91
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Blocked off outside air louvers with
dedu:ated outside air duct to b0|lers.
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Stainless exhaust ducted through the
old chimney, all the way to outdoors.
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Buildings may still have zone valves.

94
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Recent upgrade, not condensing, with
boiler temperature reset control.
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Hot Water Mixing Valve
(needs service every 6 months)

Copyright 2013, Corcoran Management, all rights reserved

o -

97



Distributed Heating & Cooling
Systems

98
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In this project
each unit has:

« Small self-contained
condensing boiler &
domestic water unit with
expansion tank &
mixing valve

« Acid neutralizer

e Condensate drain

« Split AC unit mounted in
the outer wall

99
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Polaris Unit Condensing Boller
ot @3 IGNITER

QPERATING =¥ -~ =

Setat 120
or higher
minimum
setting for
occupant
comfort,
maximum
of 140.

CAUTION

CREASES THE RISK OF SCALD
ORE CHANGING T 7
EMPERAT
EE |“STRUOT|0N MANUAL. unssoaszg
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Inside 4 Pipe Unit:
« Heating Coil i

 Hot water pump
 Blower

« Controls

« DXcoll

« Air filter

* Drain pan
« Qverflow indicator

- Condensate pump? £

Copyright 2013, Corcoran Management, all rights reserved
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Individual Water Metering
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Occupant Controlled

ﬂg‘hﬂﬂ Etote, i 5 %)

{ERMOSTATS

Each apartment home has a

programmable thermostat. This

lets you adjust the temperature
affer you have gone fo sleep an

when you are awady from your

home saving energy without
thinking about it.

104
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aintenance Will Be Important
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Operable Windows

NTILATIO

Building The Commons with as

many windows as possible allows you
to ventilate your home using natural
air as opposed to air pumped in from
a mechanical system. In the kitchens
that are too far from windows we
added a range hood fan that vents

to the outside, taking cooking

odors out of the building.

:COMMONS

H\;HU\NI
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Occupancy Controlled Fan
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So why switch to
far more
complicated
condensing
bolilers &
furnaces?
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EFFICIENCY INCREASES DUE TO gy
FLUE GAS CONDENSATION s

Combines the following:

1.Latent heat gain from condensate
2.Lower flue gas loss

3.Much lower radiant standby losses

Courtesy
Viessman

Vi EEMAN N Copyright 2012 TBS, RPM, FMC, all rights reserved 109 e n e rg y
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When do
condensing
boilers actually
condense?



RETURN WATER TEMPERATURE

p

|‘q

llllllllllllllIlIl
|
Courtesy

Boiler return water temperature Viessman

determines condensing operation

VIEEMANN iz zZlenergy
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SIMPLIFIED CONDENSING BOILER OPERATION

98 _

96

Dew Point
/ of Natural Gas

X
2. 94
&) [
c [
QL 92 o
9 =
D 90 .
9 -
o 88 .
< |
o
© 86 - _ A
g Condensing = Non-Condensing
> mode . mode
y®) 84 _
o EEE— >
= -
n 82 -
- Courtesy
80 i | | ] | 1
60 80 100 120 140 160 180 200 Viessman
Boiler return water temp °F
VIEEMANN s Zlenergy
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TYPICAL WATER TEMPERATURE REQUIREMENTS:

High temperature:

> Finned tube baseboard 140 - 190 °F
> Air heat fancoils 140 - 180 °F
> Pool/spa heat exchangers 160 - 180 °F
> DHW production 150 - 190 °F

Medium temperature:
> Cast iron radiators 100 - 140 °F

e [ [ -ql

= Low mass radiant floor

ie: wood joist floors 100 -150 °F
Low temperature:

> High mass radiant floor

ie: concrete floors 80 -120 °F
2 Snow melting systems 80 - e =
120 OF | b o o o O [eXe
Courtesy Viessman 114 _—
VIESMANN energy
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CONDENSING / NON CONDENSING RATIO

ASHRAE weather data for Boston, MApesign temperature

°1F76_‘ Condensation range y Boston: + 7°F With
| 27205 Boiler
158 2258 hr Supply 160°™
36.5% \ Reset
S 140 - Return 140°F |
g 135 1675 hr Dew point temp,l (— e —
8 ., L1497 hr| 27% : J
£ D4.3% NG R
= L
S 104 — P N —— Ashrae
© w eather data,
- 627 h : hours of
5 86— ' ' occurrence:
5 10% || 124 frs 11 hrs Sept - May
2 2%
n 72 v 0.2%
+68  +54 +41  +28 + 14 0 13 of
% A ~ - Courtesy
/ S 0 Viessman
‘ 91 \ Non-cgr{(c)lensin
Condensing / 9
. ’
= SS———ev 115 arav
VIEZMANN energy
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CONDENSING BOILER TECHNOLOGY

Construction requirements of
condensing boiler technology

Courtesy
Viessman

VIESMANN Ho energy



CONDENSATE NEUTRALIZATION

= Neutralization unit

» Filled with granular
neutralizing material

pH 7-8
Courtesy
To floor drain, or condensate Viessman
pump
VIEEMANN 117 energy

S Copyright 2013 Corcoran Management, all rights reserved



Summary:
Condensing Hot Water Bollers

— Work best with Return Water of 140 F Max.

— Desirable to have Low Temperature Heat
Distribution Components or oversize colls,
radiators, or radiant floor

— Must be control by water temperature (boiler reset)

— Produce Nitric and or Sulfuric Acid liquids In
combustion condensate

— Lowers Carbon Footprint

118
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Hot Air Heating
Range 907-1407 F



Furnace Types

Fuels: Natural Gas or LP gas

Annual Fuel Utilization Efficiency-AFUE
Standing pilot efficiency Limits AFUE eff. To 70%

Newer furnaces standard AFUE 80%

*High efficiency 92% or higher

120
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Distributed Common Area Systems:
multiple condensing furnaces

121
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Furnace Maintenance

AlIr filters (Minimum MERYV 8, pleated)

Burner Inspections & Adjustments

V-belts (Belt Tension)

 Clean furnace cabinet

Inspect Heat Exchanger

122
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Reminder:

Other Boiler Room
Operational Items

123
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Safety Equipment May Need
Periodic Testing & Maintenance
During Annual Inspections

124
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Boiler rooms are not storage areas .
w W*~
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Boiler rooms are not storage areas .

126
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Know if you have asbestos.
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Common Areas: Controls
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Other Common Area Contols

129
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Season Covers Needed In Winter
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Air Sealing
Insulation
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Attic Insulation
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Infrared Image of Air Leakage into Attic

Courtesy Turner Building Science & Design, LLC
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Window Air Leakage
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High Efficiency
Cooling & Drying



Summer Air = Condensation? = Mold, the
cold earth makes concrete act like a big chilled plate

137
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AC: Refrigerant Cycle illustration

EXPENSIoNNVaIE
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Ailr Cooled Equipment Types
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Machine Efficiency Variables

Compressor Design:
The lower the friction In
the compressor, the
higher the efficiency

‘Running The Machine

. 1t Hermeti ipr in
as Designed: Within the T ompressor
Optlmal temperature range Photo courtesyégl;I(\j/li(:it(i)(re]rirrlgR’Gifg?ggeratlon and Air

for optimal efficiency.
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Cooling EER = 25+?

Frictionless Compressors = Ultra High Efficiency
Chillers, Unloadable to 5-20% With Full Efficiency

www.turbocor.com
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Chilled Water Systems

Compressors
*Evaporator
Temperature controls

Chilled Water Distribution

‘Terminal devices

142
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Small Mini-Split Ductless Systems

Uses e
a heat
move “

ectricity via
oump to

neat” in or

out of a building.

No Ducts
No Outside Air

Very Efficient

Courtesy Mitsubishi |

143
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All Chillers should be under contract
for malntenance
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Building Cooling Optimizing:
—Light Colored Roof

—Solar Shading Glass, Film or Blinds
—Maximize Internal Equipment Efficiency

— Lights, motors, power supplies, copies, printers, process heat exhaust

—Tight Shell To Reduce Moisture Load
—VAV/Critical Zoning During Peak Loads

—Latent Energy Recovery of Exhaust Alr
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Summary

Successfully implemented sustainabillity
measures reduce demands on the
planet’s resources, provide for long
term cost control, and often improve
tenant comfort.
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Thank you

Quiz & Evaluation



Thank you again

Questions?

Contact: John Corcoran



