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Please be courteous to our speakers
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Services

* Investment-grade energy
audits

« Energy efficiency scoping
studies
Measurement and verification

Who is kW Engineering?

Clients

< Utilities

« Government Entities
« Corporate Entities
« ESCO’s
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1rgy What will this seminar cover~
= No Lighting
= No New Construction

v Overview of HVAC Systems & Equipment
v Energy Use in Buildings

,Qﬁ;w Commercial Energy Use
~Ig¥ by Fuel and End Use

Figure 12. Electricity and Natura Gas Consumption by End Use,

1995
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/S’gm;Commercial End Use
< Igy |ntensities for California
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Cooling and Heating
“L.rgy Loads

* Internal
— Lighting
— Occupants
— Computer & Equipment
» Envelope
- Solar Gain

« Single Zone
— Controlled by one thermostat

« Variable Air Volume

— Single flow, variable volume

< rgy Heat Balance in Buildings

* Over a long time, the heat entering a building must
equal the heat leaving
» Over a short time, entering and exiting heat flows are
virtually never balanced:
- If Q;, > Q,, Space temperature rises

—~3Major HVAC System
1 rgy Components
* Built-up Air Handlers
* Packaged Equipment

e Chillers

/Qm i -
150gy mgle Zone Air Handler




_~yp3Field Identification of
©°19Y Single Zone Systems

+ Controlled by one (1) = %o =%
thermostat Y MoE=0=

« Air flow rate is i —
constant icall Gj

Field Identification of
< rgy VAV Air Handler

* Some method of fan

control =1 9 ==
- VFD -:» o] =
— Inlet vanes E= =
- Varicone — —
» Many Thermostats/Zones - N

_ Variable Air Volume
© 19y Air Handler
—F "o =
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_~yp3Field Identification of
~Tg¥ Multizone Air Handler

« Typically No fan control

« Parallel heating and
cooling coils

Mixing air dampers at unit
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i More Multizone
© 19y Actuators

Field Identification of
<19y pual Duct Air Handler

* No fan control

« Parallel heating and
cooling coils

Two large ducts at coils
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« Significant Expense

 Focus on economic
justification

“fsgm-?Dual Duct Air Handler
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~rgy Low-Cost/No-Cost

« AKA
retrocommisioning,
tune us, premium

maintenance

2N Two Components to
3- *‘;,-3%3 Savings

- Potential to generate savings




;’%3 Savings Components

%Single Zone Air Handler
- .IgY Opportunities
* Replace with High
Efficiency Unit

+ Reduce operating | .
hours
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_/Q_ZM;Multizone Air Handler
Igy Opportunities
« Reduce operating hours

* Repair economizer

* Minimize simultaneous
heating and cooling
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Summary of Equipment
<.rgy Efficiencies

« Efficiency: Ratios developed to represent equipment ability
to absorb or generate heat relative to the input energy
required by that equipment

Multi-Point or Field or Local

: VAV Air Handler
< .1g¥ Opportunities

* Reduce operating hours
* Repair economizer
* Reset duct static pressure

* Reset discharge air temp
to optimize e . -

_AmDual Duct Air Handler
~rgy Opportunities

* Reduce operating [ 19 =
hours
 Repair economizer
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;%Large Economizers

A!;mgPackaged Equipment
19y Opportunities

* Replace with High
Efficiency

< Consider incremental cost
when replacing units

Economizer Offsetting
~rgy All Cooling

:‘ Return Air
ExhaustAr —— & O = 10,000 CFM, 75 deg F
)

8,000 CFM

\ 92,000 CFM Cooling Heating

Coil Coil

Outside Air ¢ Discharge Air
&4

’Azm'? Retroflt Economlzer

« Reduce operating hours

e Economizer Reducing
~ - 1g¥ Mechanical Cooling

" Return Air
ExhaustAr = & O <==10000 CFM, 75 deg F
&

10,000 CFM

Cooling Heating
Coil Coil

Outside Air 72 Discharge Air
10,000 CFM, 2 > 10,000 CFM,

,&mEvaporative Cooling -
©T9¥ Oakland




Evaporative Cooling -
~Igy Stockton

Chillers — Driveline
© gy Retrofit

Less efficiency
improvement

Less expensive if
inaccessible location

Consider Downsizing

%Chlllers Primary

19Y Pumping

1oy Chillers

Verify Temperatures

Reduce CW setpoint
(check with manufacturer)

Lockout pumps with chiller
Variable speed CHW

’(azmj'Chlllers Replacement

. Long payback
e Eliminates
refrigerant problems
e If replacement is
needed, very cost-

AmChlllers Variable
~ 19y Primary Pumping




/S’gm;Chillers: Primary-
19y Secondary Pumping

/.-§25H3Pumps, Fans, and
~T9Y Motors

« Reduce operating hours

* Look for closed valves
(pumps)

* Lockouts

3 %Cooling Towers

* Run fans in parallel
(VFDs)

» Reduce condenser

water setpoint where

DlIa o

;‘(%%3 Boilers

* Reduce operating hours
(check w/ colleagues and
manufacturer)

« Lockout pumps

i ;’2%3 Motor Efficiencies

NOMINAL FULL LOAD EFFICIENCIES FOR EPACT AND NEMA PREMIUM '™ MOTORS




if%-?Controls

¢ Check for Overrides
e Twist Timers

¢ Timeclocks —
Programmed correctly?

¢ Programmable

: Reduce Excess Outside
“Luargy Ajr

« Take control of exhaust
fans
— Ex: paint booth ventilation
» Radiant heat where ever

OA is uncontrollable

;%Other Opportunities

« Lighting upgrade ( T8s, Premium T8s, HOT5, etc.)
« Lighting controls
¢ Load Shifting
« Cogeneration
— Recip Engine

;%Time Clock Inside Unit

3 ’%3%3 HVAC Retrofit Process

« Identify Opportunities
— Billing information / Benchmarking
— Walk-through Audit
— Independent Audit
« Rank potential projects based on your criteria

« Conduct analysis & Re-rank projects
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/:"gm,;Benchmarking Resource

1orgy Recommendations

« Review consumption information and benchmark
facilities if possible

» Perform a self adit and/or hire auditor

¢ Collect data on system performance

¢ Runtimes

¢ Motor Loading

¢ CHW & CW flows (get ‘—-f[
help) e

;,f??,gf,’Project Indicators

» Equipment that is 10+ years old

* Any system with the capacity to
simultaneously heat & cool

EEMs and Data
~.Igy Collection

HVAC EEM

Visual

Inspection [ T

Runtime

Power/Current

Good EMS
Candidate?

Economizer
Fan/Pump Runtime
Unit Runtime
Lockouts

X
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X
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Maybe
Maybe
No
Yes
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j:;%’EwContact Information
= j Lifgy

kW ENGINEERING
360 17t Street, Suite 100
Oakland, CA 94612
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