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2003 Who is kW Engineering?

2icrgy

Services Clients
Investment-grade energy o Ultilities
audits .
Energy efficiency scoping * Government Entities
studies  Corporate Entities

Measurement and verification
(M&V)

ESCO’s




- = ..2003 What will this seminar cover?
-t-L‘ILng

»x No Lighting

¥ No New Construction

v Overview of HVAC Systems & Equipment
v Energy Use in Buildings
v Overview of System Types
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. Typical Energy Use:
~=72003 Large Office Building
-—:;f Jffj'yy Space Heating

Office 2%
Equipment
14%

Space Cooling

Other

13% Fan/Pumps

15%
Water Heating



703 Commercial End Use
~1rgy Intensities for California

Table 21 - Annual Electric End-Use Intensities (kWh per Conditioned Square Foot)

Refrig- Water . Interior

Cooling  Heating Vent T Cooking e Other Total
Office 4.46 7.00 1.47 0.29 0.22 0.36 3.72 3.06 12.84
Restaurants 8.29 2.04 202 .49 2.38 54.21 5.55 2.95 35.62
Retail 3.47 2.24 1.21 1.48 0.17 0.53 5.91 233 13.84
Grocery 5.78 2.92 1.38 27.03 0.49 7.03 7.96 2.95 46.96
Ref. Warchouse 4.17 3.60 0.42 15.14 0.02 0.05 2.66 1.95 22.36
Warchouse 4.06 1.50 0.37 0.62 0.05 0.16 1:99 1.52 6.04
Schools 244 7.20 0.86 0.44 0.69 0a 3.22 0.82 6.82
Colleges 3.55 0.12 1.23 0.36 1.74 0.53 4.48 1.90 10.44
Hospitals 6.20 8.73 2.61 0.62 2.14 1.76 6.00 4.35 21.20

Lodging 3.69 6.89 1.14 0.99 1.46 2.96 ; 10.87
Miscellaneous 5.11 2.01 1.27 0.59 0.30 3.51 3. 12.00

Desert/Mountain 4.41 5.38 1.31 3.01 0.38 : 4.34 15.96
Valley 3.491 4.90 1.24 3.63 0.34 4.33 16.27
Coastal 3.99 232 1.20 173 0.22 371 11.96

Hill 4.69 5.91 1.38 1.50 0.27 4.08 1357

Total 4.34 4.35 1.29 2.03 0.27 4.02 13.64
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- “rgy HeatBalance in Buildings

* Over a long time, the heat entering a building must
equal the heat leaving

« QOver a short time, entering and exiting heat flows are
virtually never balanced:
- If Q;, > Q. Space temperature rises
— If Q;, < Q. Space temperature drops




2003 Cooling and Heating
~gy  |oads

e Internal
— Lighting
— Occupants
— Computer & Equipment

* Envelope
— Solar Gain
— Conduction




—~n3Major HVAC System

149y Components
 Built-up Air Handlers
e Packaged Equipment

o Chillers
e Cooling Towers
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gy Types of Air Handlers

» Single Zone ‘ g
— Controlled by one thermostat i
* Variable Air Volume
— Single flow, variable volume

e Multizone
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/\..2003F|eld |dentification of
©-14I9Y Single Zone Systems

» Controlled by one (1) @g%@ =

thermostat —§ (of —
o Air flow rate is
constant (typically) !
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“Argy VAV Air Handler

 Some method of fan
control

/Azm3Field |dentification of

- VFD

— Inlet vanes

— Varicone

Exterior Zone

e Many Thermostats/Zones

Interior Zone

DAMPER DAMPER
. REHEAT COIL

Interior Zone

Exterior Zone
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;L‘jg%;Multlzone Air Handler
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,é!zomField Identification of
~ergy Multizone Air Handler

 Typically No fan control

» Parallel heating and @2}%}@ —

cooling coils 1 o7 = % Eem——
ousie = — i

e Mixing air dampers at unit

« Multiple ducts leaving fan 5 5|
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Azmijleld |dentification of
~14rgy pDual Duct Air Handler

No fan control

Parallel heating and
cooling colls

Two large ducts at colls
Many thermostats/zones

—1 o

EXh?ruSl -HOT
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5, g Costo
32.°rgy LOW Cost/No-Cost

« AKA
retrocommisioning,
tune-ups, premium

maintenance

IS on 1dentifvino




2003 capi -
majgy Capital Projects
o Significant Expense
* Focus on economic

justification _.
e Third party financing A=




M Two Components to
- 2%5 savings
=gy

- Potential to generate savings




<2003 Savings Components
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,4,2003 Summary of Equipment
~rorgy 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
Equipment Type Single Point Efficiency “Seasonal” Efficiency

Efficiency
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~ 19y Opportunities

e Replace with High
Efficiency Unit

e Reduce operating

—F "o
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“~p3Single Zone Air Handler
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/AzmijAV Air Handler

~ gy Opportunities

Reduce operating hours
Repair economizer
Reset duct static pressure

Reset discharge air temp
to optimize
— Simultaneous heating &

Exterior Zone

N 3
Y



f\;\ﬂ,zmj»Multizone_ Air Handler
~ gy Opportunities

e Reduce operating hours

Al

* Repair economizer @2]%@ e

e Minimize simultaneous ~§ (/= % S

OOOOO

heating and cooling

— Lockouts =5 5




/\..2003Dual Duct Air Handler
© gy Opportunities

* Reduce operating @2}@#@ ==

nours —1
i © =

* Repair economizer

e Minimize
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- “rqy Large Economizers




~2003 Packaged Equipment

~1rgy Opportunities
P

* Replace with High
Efficiency

e Consider incremental cost
when replacing units

» Reduce operating hours
* Repair/retrofit economizer




/3 o3 Economizer Offsetting
ﬁgrgy All Cooling

Return Air
< ~—-110,000 CFM, 75 deg F

Exhaust Air <:

8,000 CFM

Cooling Heating
Coil Coil

Outside Air Discharge Air
8,000 CFM, ~— - 10,000 CFM




/3 003 Economizer Reducing
Ingy Mechanical Cooling

Return Air

O < ~—-110,000 CFM, 75 deg F

Cooling Heating
Coil Coil

Exhaust Air @

10,000 CFM

Outside Air
10,000 CFM,

Discharge Air
10,000 CFM,







‘\?2003Evaporative Cooling -
~-0Argy Oakland

Source: Typical Meteorolgoical Year, derived from US NOAL's NCDC ThY detazets.
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vaporative Cooling
tockton

Stockton CEC Weather Data
Source: CEC Climate Zone datasets.
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—~2003 Chi
Zirgy Chillers

Verify Temperatures

 Reduce CW setpoint
(check with manufacturer)

e Lockout pumps with chiller
 Variable speed CHW
pumping




@2003Chiller_s — Driveline
- T9Y Retrofit

o Less efficiency
Improvement

o  Less expensive if
Inaccessible location

e  Consider Downsizing
Recent Example:




2003 Chillers -
gy Chillers - Replacement

 Long payback

 Eliminates
refrigerant problems

e |freplacementis
needed, very cost-
effective




geiéizwc:hiuers: Primary
~1Argy Pumping




) 003Chi|lers: Variable

© gy Primary Pumping




/3 03 Chillers: Primary-
Ingy Secondary Pumping

SCHW
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21°rgy Cooling Towers

e Run fans in parallel
(VFDs)

* Reduce condenser
water setpoint where
practical

e |nstall water-side

.......
e
....
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—~2003Boi
~rgy Bollers

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

e Lockout pumps

e Regular cleaning,
combustion testing




:;gzmj,Pumps, Fans, and
~o0ergy Motors

Reduce operating hours

ook for closed valves
(pumps)

* Lockouts

VFD’s




—2003 Motor Efficiencies
EHE 1)

NOMINAL FULL LOAD EFFICIENCIES FOR EPACT AND NEMA PREMIUM™ MOTORS

Covered Equipment: 1-200 horsepower NEMA design A and B, three phase, low voltage, general purpose motors
ODP and TEFC, 1200, 1800, and 3600 RPM

Initiative Web Page: www.ceel.orglind/motrs/motrs-main.php3
Motor Decisions Matter Web Page: www.motorsmatter.org
For more information, contact: llene Mason, 617-589-3949 ext 223, e-mail: imason@ceel.org

Open Drip-Proof (ODP) Totally Enclosed Fan-Cooled (TEFC)
1200 RFMs. 1800 RFM= JE00 RPMs 1200 RPMs 1800 RPMs 3600 RPMs
EPACT NEMA EPACT NEMA EPACT NEMA EPACT NEMA EPACT NEMA EPACT NEMA
Efficiency PREMILM Efficiency PREMIUM Efficiency PREMIUM Efficiency PREMIUM | Efficiency PREMIUM | Efficiency PREMIUM

HP Standard* Efficiency" Standard® Efficiency™ Standard* Efficiency™ | HP Standard* | Efficiency” | Standard* Efficiency" | Standard* | Efficiency”
1 a0 B2.5 825 85.5 MR 7 1 50 g82.5 B2.5 BE.5 78.5 7
1.5 24 8i.5 24 £6.5 225 24 1.5 B5.5 ar.5 a4 8E.5 BLE 24

2 B5.5 B7.5 24 86.5 24 855 2 BB.5 8.5 a4 BA.5 84 B5.5
3 8.5 a8.5 88.5 88.5 24 855 3 B7.5 89.5 B7.5 BG.5 B5.5 BA.5
5 B7.5 89.5 g87.5 £0.5 255 265 5 7.8 89.5 B7.5 BA.5 g7E 5B.5
7.5 BE.5 o0.2 285 a ars 285 75 5oE 91 Ba.5 B1.7 BaE 50.5
10 80.2 1.7 28.5 21.7 as5 20.5 10 5DE o1 89.5 B1.7 BBE 80.2
15 80.2 81.7 21 a3 205 20.2 15 a0.2 91.7 g1 624 an.2 g1
20 ) 624 o 23 890.2 21 20 an.2 oy a1 a2 an.2 g1
25 iy g2 9.7 23.8 91 91.7 25 a7 a2 624 gae a1 a1.7
30 02.4 82.6 024 2419 91 91.7 30 291.7 oz 024 82.6 o1 o1.7
AD a3 0.1 23 o1 91.7 oz4 40 o 24 a2 841 @1.7 p2s
50 e g1 23 245 0z.4 23 50 o2 24 93 048 oz g3
&0 k] B4.5 035 a5 o] 235 60 a3.e 4.5 g5 as a2 B3.8
75 83.6 042 4.1 a5 oz 3.5 75 228 24.5 04.1 084 o2 83.6
100 04.1 8g 4.1 254 oz 3.5 100 a4 o5 84.5 084 B2E !
125 g4.1 o] 045 054 838 241 125 o841 o5 84.5 084 o048 ]

0g .4 25 25.8 95.8 B5.8
0&4 25.8 05.5 0E.2
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e Check for Overrides
e Twist Timers

e Timeclocks -
Programmed correctly?

e Programmable
Thermostats — proper
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rgy Time Clock Inside Unit




f,zmj»Reduce Excess Outside
=gy Air

e Take control of exhaust
fans

— EX: paint booth ventilation

e Radiant heat where ever
OA is uncontrollable
— Warehouses




2003 ynit Heater in Garage
Efjfj'gy U _
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Vﬂjg?bther Opportunities

o Lighting upgrade ( T8s, Premium T8s, HOT5, etc.)
 Lighting controls
e Load Shifting

« Cogeneration
— Recip Engine
— Microturbine
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- gy HVAC Retrofit Process

 ldentify 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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003 pro -
. ‘rqy Project Indicators

e Equipment that is 10+ years old

* Any system with the capacity to
simultaneously heat & cool

e Pneumatic Controls (look for air hoses)




003 -
Crqy Recommendations

* Review consumption information and benchmark
facilities if possible

e Perform a self-audit and/or hire auditor

e Collect data on system performance
 Prioritize opportunities (capital vs. no-cost)




e

LLirgy Collection

3 EEMs and Data

HVAC EEM Visual Measurements Good EMS
Inspection | Temperature | Runtime |Power/Current| Candidate?
Economizer X X Maybe
Fan/Pump Runtime X X Maybe
Unit Runtime X X X No
Lockouts X X Yes
Deck Temperature Reset X Yes
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=g

rgy

Runtimes
Motor Loading

CHW & CW flows (get
help)

OAT, RAT, MAT, SAT

Data Collection
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‘~;?~>;-2003Contact Information
<=-aqy

KW ENGINEERING

360 17t Street, Suite 100
Oakland, CA 94612
tel: (510) 834-6420 —©

focus on energy




