oS
*: U.S. Department of Energy

;‘; Energy Efficiency and Renewable Energy

What Does 30% Better than
Standard 90.1-2004 Look Like?

Mark Halverson
Pacific Northwest National Laboratory



L pre s pl e e s e p s e e pl s e e p e e p e e e e e e
EEHHHHHHEHEHEEEEEEEEEEEEEEEEEEEEEEEEE&&&E@&&&&&&&@@&&@ﬁﬁﬁ&@ﬁ%ﬁ&@ﬁw%g%g%w%
ke

0t 551 5515155100551 504 5 515 50 5 5 0 0 0 0 0 0 i e
mmmmmmmmmmmwwwwwwawwwwaawwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww@wwmmmmmmmwwwwwmmggggggwm
2 O R S R R R e e R R B
ﬁmmm&&&aaaﬁﬁﬁﬁwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwmwwwwwwwmﬁwwwwwwmwr
&mmmmﬁ@&@@@&a&wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwgggggggww %“ E

wgggwwwwwwww 6 0 s mi ?awawwz

‘SRS S0 e e 11l 30 30 1l 308 e 30t 3t 3 e i 3t e 3 ey o b Bt ek e apn Bk m s e anns s ps s s e S S L B S R R
T S ER e 1S 5 e 3t e Ll 3. R e 13l i 383013 RS 36 0 8303 3 VIO S B S VS SR BB e R L R B B A L B e B B O R D B e R e wwwwwwwwwwwwwwwwwwwww&mwwwwwga
\ I {‘ \ [EE: (:E;

ggggggggg@gwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
EEEREERELSERELsEREREEEERaEEEREEEEREEEERETEEEREAEEERETEEREIEEREIEEREAEAREAEERRETERRETEEREEEEREREERECERRRRTERR SRR SRR R SRR R T
EEEREEREasEREasEnERaEEERaEEEEEEEERIEEERTEEEETEEEEREEEERTEEERTEEERTEEERERTEEEETEEREEEEREEEEREEEERECEEREREEER TSGR R RSB RS ERE R R
o e e e e e e e e e e e e e e e e
T i

- i S

» Standard 90.1-2010 should be 30% more energy
efficient than Standard 90.1-2004

» What does this mean to you?
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> No one knows YET

» Standard 90.1-2007 provides some savings but it
IS not indicative of what Standard 90.1-2010 may
look like

» Standard 90.1-2010 is still under development

» However, ASHRAE Advanced Energy Design
Guides are available for purchase

» And ASHRAE Standard 189P provides one
possible glimpse
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SHRAE Standard 90.1-2004/2006 IECC
» ASHRAE Standard 90.1-2007

Bl Advanced Buildings Benchmark

S

HRAE Advanced Energy Design Guides for
mall Office and Small Retall

» DOD Prescriptive Requirements that meet new
ederal Standards

» ASHRAE Standard 189P

» We'll look at those In bold font. ’
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» Less than 10%

2006 IECC
« ASHRAE Standard 90.1-2007

About 20%
» NBI Advanced Buildings Benchmark
« ASHRAE Advanced Energy Design Guides for Small
Office and Small Retall
» About 30%

« DOD Prescriptive Requirements that meet new Federal
Standards

« ASHRAE Standard 189P :
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Metal frame windows
Built-Up roof

Two story office >
>

Pittsburgh, > Steel frame walls
>
>

puilding

Pennsylvania (Zone 5) Slab floor

20,000 ft2 Multiple 7.5 ton
2:1 aspectratio (70.7 ft ~ packaged rooftop units
x 141.4 ft) with gas heat

12 ft floor to floor height 3. 555 Water Heater

0% Glazing equally
distributed on all sides
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All requirements shown are mandatory or
prescriptive requirements from standards or codes
or requirements from guidelines

Prescriptive requirements can be traded off using
system performance or whole building tradeoff
methods
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» Standard 90.1-2004
Mandatory
requirements

» Heating Efficiency —
0% E.

» Cooling Efficiency —
10.3 EER

> No Economizer

» SWH Efficiency — 80%
E. minimum

> R-15 clI Roof Insulation

> R-13 + R-3.8 ci wall
Insulation

» No slab insulation
» Window U-0.57
» Window SHGC-0.39

» Lighting Power Density
— 1.0 w/ft2
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Increase in stringency shown in green font
Decreases Iin stringency shown in red font

Measures required or recommended but not
Included In energy savings are in font
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» Standard 90.1-200 > R-20 ci Roof Insulation

Mandatory _
requ”‘ements > R-13 + R-3.8 ci1 wall

» Heating Efficiency — ietion

0% E. » No slab insulation

» Cooling Efficiency — » Window U-0.55
9.9 EER > Window SHGC-0.40

» No Economizer > Lighting Power Density
» SWH Efficiency — 80% — 1.0 wi/ft2

t
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» Standard 90.1-200 » R- 15 cil Roof Insulation

Man_datory > R-13 + R-7.5 ci wa
requirements insulation

» Heating Efficiency — > No slab insulation

0%
e > Window U-0.55
» Cooling Efficiency — .
» Window SHGC-0.40

11.2EER > Lighting Power Densit
» Economizer Required r ?L.O V?/ftz 4

» SWH Efficiency — 80%

t

11



b 1 b b B e e e e

e
0 0 0 R L R 0 B S K R
prEE e e e e e e e e
ETIEIER ER EE  e  E R e R R e e
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBngg
an
S
S

=
DEDERREREN
mmwwmgmmﬁmﬁ

0 R B R NN BN
B
g
g

0 R N B R NN BN
Era

=
£
i
=
b

¢

SR RN EH R
SERHICH ERH GRS R R

e
wuwgwmmmgﬁ%%%ﬁﬁﬁﬁ%%ﬁﬁﬁﬁ%%@

B R

P i
BBBBBBBBBBEBEmnmm@BBBB
S -

guirements

» Standard 90.1-1999
(not 2004) Mandatory
requirements

» Heating Efficiency —
0% E_

» Cooling Efficiency —
IREER/11.4 IPLV

» Economizer Required

» SWH Efficiency — 90%

t
» PLUS See Next Slide

R-20 cI Roof Insulation

R-13 + R-7.5 cI wall
Insulation

No slab insulation
Window U-0.42
Window SHGC-0.46

Lighting Power Density
— 0.9 wift2

YV V V
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» Required overhang for » Required outdoor air

S, E, W with PF=0.5 motorized dampers
» Required window » Required CO2 demand
Orientation controlled ventilation

» Required daylighting » Lower duct friction rate
and occupancy controls y. b cts in interior space

» Required room surface More SWH pipe
reflectance insulation

13
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» Standard 90.1-2004 > R-25 ci Roof Insulation

Mandatory > R-13 + R-10.0 ci wall
requirements insulation

» Heating Efficiency — R-10 for 24” slab
1% E insulation
» Cooling Efficiency — Window U-0 45

1.2 EER :
Window SHGC-0.35

e Requirec » Lighting Power Densit
» SWH Efficiency —80%  _ %_9 vx?/ftz 4

t
» PLUS See Next Slide “
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'Required window overhangs for

S, E, W with PF=0.5
Required window orientation
Continuous air barrier
Required daylighting and
occupancy controls

Required room surface
reflectance

Required cool roof

Onsite renewable energy power
system for 2% of load (1% if
design has high efficiency HVAC
equipment)

Energy metering

VV VYV VYV

A\

Required outdoor air motorized
dampers

Demand controlled ventilation
Lowered fan power limitation
Higher level of duct sealing
More duct insulation

More SWH pipe insulation

Energy Star equipment and
appliances

Higher motor and transformer
efficiency

SWH consumption reduction and
heat recovery

Demand limiting or load shifting
system
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Improvements

» Instead of having each standard, code, or guide on
one or more slides, put them all on one slide

» One additional slide covers the additional
requirements of the AEDG-Small Office and
ASHRAE Standard 189P
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90.1-2004 2006 IECC 90.1-2007 AEDG-Small 189P
Office
Mandatory 90.1-2004 90.1-2004 90.1-20047 90.1-1999 90.1-2004
Heating 80% E, 80% E, 80% E, 80% E,
Efficiency
Cooling 10.3 EER 9.9 EER
Efficiency
Economizer NR NR
SWH 80% E; 80% E; 80% E, 80% E,
Efficiency
Roof R-15 ci R-15 ci
Insulation
Wall _ R-13 + R-13 + R-13 + R-13 + R-13 +
Insulation R-3.8 ci R-3.8 ci Ci Ci R-10.0 ci
Slab NR NR NR NR
Insulation
Window 0.57
U-Factor
Window 0.39 0.40 0.40 0.46
SHGC
LPD 1.0 WIit? 1.0 WIit? 1.0 WIit?




Standard 189P
Everything from AEDG-Small Office and

» Continuous air barrier
» Required cool roof
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» Energy Star equipment

load shift

INSu

Ipe

imiting or

iciency

heat recovery
» Onsite renewable energy power

system
» Energy metering
system

eff

» Demand controlled ventilation

» Higher motor and transformer

» SWH consumption reduction and
» Higher level of duct sealing

» Lowered fan power |
» More duct insulation
» More SWH p

» Demand |

Ion

Ing and
IS
red outdoor air
lati

INSu

jor space

ipe

ter

1

d CO2 demand
d room surface

d window

ire
ire
IN

quire
reflectance

qu

Orientation
» Required daylight
controlled ventilation

occupancy contro
motorized dampers
» Lower duct friction rate

W with PF=0.5
> Re
» Requ
» Requ
> Re
» Ducts
» More SWH p
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» Standard 90.1-2007 is still being finalized and
envelope requirements could change

» Standard 189P is under public review and any
requirements could change

» Standard 90.1-2010 is still under development and
no requirements are final
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SHRAE Standard 90.1-2010 no later than
ecember 2010

OE Determination no later than December 2
012 IECC in January 2012

» EPAct Deadline for State Adoption no later than
ecember 2013
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» Are you ready to adopt a new commercial building
energy standard that is 30% better?

» Are you ready to enforce a new commercial
building energy standard that is 30% better?

» What do you need from DOE to make your
answers to the first two questions “yes”?
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