
Introduction to Commercial Building 

Control Strategies and Techniques Control Strategies and Techniques 

for Demand Response

http://drrc.lbl.gov/pubs/59975.pdf

Sponsored by California Energy Commission 
Public Interest Energy Research Program



Presentation OverviewPresentation Overview

• Heating Ventilation and Air Conditioning 
(HVAC) Strategies ( ) g

• Global Temperature Adjustment

• Systemic Adjustments to the Air Distribution and/or • Systemic Adjustments to the Air Distribution and/or 
Cooling Systems.

• Lighting Strategies

• Lessons Learned• Lessons Learned
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Building HVAC Types
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Purpose of DR Strategies Guide

• Help decision makers understand types of DR strategies

• Present typical savings (kW, %, and W/sqft)

• Understand efficiency versus demand response• Understand efficiency versus demand response
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HVAC strategies by building type
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HVAC strategy development -
Decision treeDecision tree

START

Y NY NDDC zone
control?

Y NDDC zone
control?

Y N

Air distribution
System DDC?

Y NAir distribution
System DDC?

Y N Central plant
DDC?

Y NCentral plant
DDC?

Y N

AirZone
control

Central plant
control

Air
distribution

control

Do not try DR
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Comparison of End-Use Strategies
HVAC Lighting Other

dj
us

tm
en

t

s.
 In

cr
ea

se

re
as

e

on m
it pe
rio

d

ig
ht

 d
im

t d
im

st ng ce
ss

 s
he

dGlobal temperature
reset migrating to 

•

B ildi G
lo

ba
l t

em
p.

 a
d

uc
t s

ta
tic

 p
re

s

AT
 In

cr
ea

se

an
 V

FD
 li

m
it

H
W

 te
m

p.
 In

c r

an
 q

ty
. r

ed
uc

ti

re
-c

oo
lin

g

oo
lin

g 
va

lv
e 

li m

oi
le

r l
oc

ko
ut

lo
w

 re
co

ve
ry

xt
en

de
d 

sh
ed

 

om
m

on
 a

re
a 

l

O
ffi

ce
 a

re
a 

lig
ht

ur
n 

of
f l

ig
ht

im
m

ab
le

 b
al

la

i-l
ev

el
 s

w
itc

hi
n

on
-c

rit
ic

al
 p

ro
c

State Energy Code

Building use G D SA Fa C Fa Pr C Bo Sl Ex C O Tu D B i N

ACWD Office, lab X X X X X X X
B of A Office, data center X X X X X
Chabot Museum X X
2530 Arnold Office X X
50 D l Offi X X50 Douglas Office X X
MDF Detention facility X
Echelon Hi-tech office X X X X X X X X
Centerville Junior Highschool X X
Irvington Highschool X X

XGilead 300 Office X
Gilead 342 Office, Lab X X
Gilead 357 Office, Lab X X
IKEA EPaloAlto Furniture retail X
IKEA Emeryville Furniture retail X
IKEA WSacto Furniture retail
Oracle Rocklin Office X X
Safeway Stockton Supermarket X
Solectron Office, Manufacture X X
Svenhard's Bakery X
Sybase Hi-tech office X
Target Antioch Retail X X
Target Bakersfield Retail X X
Target Hayward Retail X X X X
Walmart Fresno Retail X X



Global Temperature Adjustment
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Lighting strategy development -
Decision treeDecision tree

START

Central lighting
control?

Y NCentral lighting
control?

Y N
control?control?

Dimmable
ballast?

Y NDimmable
ballast?

Y N

Bi-level
switching?

Y NBi-level
switching?

Y N

Zone
switching?

Y NZone
switching?

Y NBi-level
infrastructure?

Y NBi-level
infrastructure?

Y N

Zone Do not try DRFixtureContinuous LampStep
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Lessons Learned

• Shed strategies should be designed to minimize • Shed strategies should be designed to minimize 
discomfort, inconvenience, and loss of revenue

• High granularity closed loop control are less likely • High granularity closed loop control are less likely 
to negatively impact building occupants for a given 
demand sheddemand shed

• In addition to HVAC control strategies, lighting and 
misc. loads should be considered for shedsmisc. loads should be considered for sheds

• Beware of rebounds that can occur after a DR 
event and include DR recovery strategies during event and include DR recovery strategies during 
planning
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Another opportunity for customers to understand 
building energy performance: g gy p

Action-oriented Benchmarking 
http://energyiq lbl gov/http://energyiq.lbl.gov/
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Action-oriented Benchmarking: Concepts and Tools, Mills, Mathew, Piette, Bourassa & Brook, 
Energy Engineering, Vol. 105, No. 4


