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Energy Use in Commercial
Buildings, 2003

36%

8% 8%

3%

Source: U.S. Energy Information Administration, 2003
Commercial Building Energy Consumption Survey, Table E1A
(September 2008).
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Figure 5-18: Total HVAC Primary Energy Use Intensity by Region ..., coumen cnsesics o commerc
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Heating Efficiency Terminology
Percent Efficiency
COP z Coefficient of Performance Z Energy out/in
.92 Furnace or Boiler

2.5 Air Source Heat Pump
4.0 Ground Source Heat Pump

HSPF 7 Heating Season Performance Factor 7-9
COP = HSPF *1/3

1 therm = 29.3 kwh (30 for 1%t quick approximation)
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Cooling Efficiency Terminology

EER z Cooling Capacity (btu/hr) /Input watts
SEER 7z Average EER over a season (not regional)

7 to 23
20 uses Y4 the energy of 10

1) SEER *.9=EER
(2) SEER = COP x 3.792
(3) EER =COP x 3.413




Gas Heating efficency
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System Evaluation

1%t goal Z As quickly and cost effectively as possible
determine the operating $ spent on energy intensive
HVAC devices or sub-systems.

2" goal 7 Engineering evaluation - energy efficiency
options to narrow choices

3" goal Z Economic evaluation
4th goal 7 Proper specification and Implementation

Blue Valley Energy




Perfect is the enemy of
good enough
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Source(s) 0-2-0 Source(s) 0-2-0 Source(s)

distribution distribution distribution

controls controls controls ‘
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COutside air
intake

Energy management s,
system X

Pumps for chilled water,
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System Evaluation Phases
Phase 1 7 Utility Bills / Systems Age / Obvious Problems

Rough Economics
Phase 2 7 Measurement
Better Economics
Phase 3 7 Evaluation & Modeling

Final Economics

Phase 4 7 Specification (proper sizing is essential) and
Implementation
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Phase 1 ¢ Heating Sources Simple Scenario

£ Two roof top gas heating units 1980 75%
 Heating and hot water

£ Best possible improvement 75-95%
£ 50000 therms heat 7 july x 12 (6000) DHW

£ Cut 44000 therms to 35200
£ At $.75 therm saves $660o0.

Blue‘Valley En'ergy




5 year gas price
inflation; 0-10%

#$33,000 - $40,000




——Phase 1-3 Hez
Complicated Scenario

Gas for multiple uses: heating, dhw, industrial process.

Many heating units

Measure (log) for overall gas heating use and large units
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Phase 1 - Cooling Systems Simple Scenario

One or two simple AC split units.
Estimate summer cooling energy use.
June Z Sept (subtract May from each month)
If older than 1990 (< SEER 10) it will save 50% to 75% on costs.

If %/ounger than 1990 then get model and make and SEER can be determined for cost
effectiveness.
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Phase 1 - Cooling Systems Medium Scenario

One or two simple AC split units.
Heavy cooling use year around
Directly measure the energy use of the units.




—Phase 1-3 Cooling Sourc

Complicated Scenario

Many units of varying size and operation
Modeling for energy use estimates and resizing.
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evaluations of heating and cooling sources and have
narrowed your focus the next phase will include the
distribution and ventilation systems.

Energy Engineer.

Blue Valley Energy
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Distribution Systems

Air, Water or Steam.
Air

Poor temperature control in spaces
Un-insulated in poorly conditioned spaces
Distance and complexity

Water or steam
Higher temperatures required lower efficiency
Longer distances decreases efficiency
Radiator surfaces decrease efficiency
Poor zoning decreases efficiency
Unnecessary pumping decreases efficiency
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Distribution Systems

e

Generally it is most cost effective to work within the
framework of the type of distribution system already in
place.

Already have a distributed system it may be cost-
effective to combine sources a bit, but to a limited
extent.

With a centralized system sometimes it is cost-
effective to overlay a new distributed system as a
compliment to the centralized system but typically not
as full replacement. by

Blue Valley Energy



Ventilation

Over ventilation or poor ventilation can increase
heating and cooling costs by as much as 50%.

Improved building shell changes ventilation needs.

New ventilation codes and recommendations for
healthier buildings.

Integrated ventilation with heating and cooling can
greatly improve efficiency.

Blue Valley Energy
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Controls

Basic thermostat controls: change out

Good, system controls are normally part of HVAC unit
upgrades. Control fans, pumps, dampers valves.

Source efficient, distribution good, then focus on
controls

$I 160 CAO OI1T A 11 1TOAOIU
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Phase 4 - Specifications

Proper design and sizing.
KISS principle
Realistic energy and $ savings.

I
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Source(s) 0-2-0 Source(s) 0-2-0 Source(s)

distribution distribution distribution

controls controls controls ‘
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Summary

What is the biggest problem, ventilation, heating or
cooling?

Measure, measure, imeasure

The more source units you have the greater focus on
controls, distribution and consolidation rather than just

source replacement.
After you have determined your focus, hire a good energy
engineer

KISS principal.

5-year economic projections viable, beyond that payback
and ROI are tough; it is more energy risk management.
Blue Valley Energy
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Technologies

Heat/Energy Recovery Ventilation
Package Roof Top Unit with Economizer
Boilers

Chillers

Mini-split

Mini-Duct

Solar Thermal

Ground-Source Heat Pumps
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Ventilation

Saves 50% or more energy
over straight ventilation

Stand alone or part of air
heating and cooling
system.

Centralized units or small
individual units.

TYPICAL HRV/ERV SPACEPAK SYSTEM INSTALLATION

RETURN AIR
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2’ (610 mm) min. 2’ (610 mm) min.
recommended recommended

Qutdoors

HRV/ERV by others




aged Rooftop
Units

Increase heating
efficiency by 10-20%

Increase cooling
efficiency by 25 to
50%

Economizer
intelligent ventilation

Heat recovery
ventilator
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Must be looked at as a system.
Lower the temperature.

Separate high and low temp
zones.

Pump only enough and as
long as necessary.

Is 95% real?
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HOT SATURATED

Worth ConSidering for DISCHARGED AIR
large projects 100 tons
or more

Extensive work to
retrofit

Air cooled
Cooling tower,

TOWER WINTER BYPASS

evaporative.
Watercooled (i.e. lake)

ALTERMNATE
LOCATION

SIZE AS REQUI
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_— \\ Mitsubishi Electric’s wide selection of different indoor unit styles allows you to choose the styles
\ - - e and size that meets your requirements for layout and design.
VIini-Split Systems
%

D e Si gn e d fO r Wi s e o e e (e
Com.meloraal %
applications.

Shared outdoor
units with multiple

PMFY (1-way)
Ceiling-recess sette

. . Ceiling-conceal ucted Low Profile
Ceiling-concealed Ducted Medium Static
1 I I O O r l I I I 1 S eiling-concealed Ducted Alternate High Static

Refrigerant

Run linesets not
ducts

Individual room
control

Now lower temp

Heating Area Cooling Area




Viini Ducts
Distribution System

Replace or
supplement existing

Very modular system
Fits in tight spaces,

ducting less than
the space of standard

Works with any
heat/cool source,
chiller, ASHP, GSPH,
AC, Boilers




Solar Thermal

Good for institutions
with constant large
hot water demand.

Source vs use
mismatch

Not stand-alone.
Must be integrated
with other systems
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_Ground-Source Heat Pumps

The earth beneath your property absorbs and stores a tremendous amount
of heat year around.

.
Residential Geothermal System BlueSky
(Heating Mode) Energy Solurions 9

AHighest efficiency
technology

Adeating and cooling i
ductwork
Avery flexible technology ﬂ e et svstem_l

temperatures

Mistributed units or
centralized units

A ower maintenance e g 2 L

Geothermal hot air
or hot water unit
-

Relatively warm
ground

Ground loop absorbs
heat from warm earth
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