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Methodology
OVERVIEW:

In order to quantify the annual and Ozone Season Day
(OSD) energy savings due to the implementation of
ASHRAE 90.1-1999 for new commercial construction:

Published analysis from a PNNL
study on the impact of the
implementation of ASHRAE 90.1-
1999 for entire United States was
used.

The energy saving numbers for this
analysis were then mapped to the
published characteristics of new
construction from F.W. Dodge for
Texas.

The commercial DOE-2.1e
simulation model with Houston
weather data was used to obtain the
percentage savings for OSD.
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DODGE PNNL

ANALYSIS PROCEDURE:

Energy use (kBtu/ft?yr)
according to 7 building types using
ASHRAE 90.1-1989 and 1999

Building construction (ft¥yr)
according to 12 building types and 41 counties Classify building types

Published analysis from
PNNL and published new ——

b u i Id i n g C h aracte risti CS Schools, Libraries, and Labs Education
from FW. Dodge were

Stores and Restaurants 78.94% of retail from
d t t th CBEC (1999, 2003) Food
u Se 0 q u an I ) e Dormitories / Hospitals and Other Lodgin
. Health Treatment / Hotels and Motels oing
SaVI n g S fro l I I th e Government Service Buildings /
Miscellaneous Nonresidential
Office

Buildings/Office and Bank

Implementation of ASHRAE

Manufacturing Plants, Warehouses,
Labs / Warehouses (excl. Warehouse
9 O 1 - 1 9 9 9 . manufacturer owned)
. .

ft? of 1999, 2000, 2001, 2002, 2003

PNNL results using ASHRAE 90.1-1989 for each bldg types

Electric (kWh/ft?-yr) Gas (mBtu/ft?-yr)

Assembly 17.87 0.0322
Education 10.35 0.0189 g;lﬁﬁ_lat'e anlntu_al energ|3t/ cons\;tr??tiun Il:))fo7l:)bGuliEIding types using 1989 and 1999
simulation results an rom
[Roe] ALl DR - Electric: KWh/f-yr * ft2
Lodging 12.43 0.0176 - Gas: mBtu/ft?-yr * ft2
Office 14.47 0.0056
Retail 16.59 0.0040
Warehouse 3.03 0.0082 Calculate annual energy savings of 7 building types
- Electric consumption using ASHRAE90.1 1999 - Electric consumption using
ASHRAE90.1 1989
PNNL results using ASHRAE 90.1-1999 - Gas consumption using ASHRAE90.1 1999 - Gas consumption using
Electric (KWh/ft?-yr) Gas (mBtu/ft2-yr) ASHRAE0.1 1989
Assembly 16.18 0.0339
Education 9.17 0.0201 Calculate Ozone Season Day (OSD) energy consumption
Food 29.84 0.0349 Use eCalc to estimate OSD % using 1 office building
Lodging 11.92 0.0159 - Annual electricity energy consumption * OSD %
Office 12.94 0.0063 - Annual gas consumption * OSD %
Retail 13.98 0.0052
ez 20 CHLER Calculate Ozone Season Day (OSD) energy savings
- Electric savings in 1999 - Electric savings in 1989
- Gas savings in 1999 - Gas savings in 1989
Electricity (kwh) Gas (mBtu)
1989 1999 1989 1999
TOTAL (YEAR)(a) 988,405 858,198 331.60 278.80
OZONE SEASON
(07/15 - 09/15) AL Ao S0C8 108 Complete DODGE data
0SD DAILY/(b) 3,167 2,601 0.49 0.16 from 1999 to 2003 ?
OSD % (b/a) 0.32% 0.30% 0.15% 0.06%
Note: Building size is 144 ft * 144 ft, 6-story office building using eCalc 2003
2002
= 2001
2005 2000
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Energy use for 7 building
types for ASHRAE 90.1
1989 and 1999 was
obtained from PNNL.

New building construction
square footage from 1999
to 2003 for 12 building
types was obtained from
F.W. Dodge.

6 building types from F.W.
Dodge were mapped to
the 7 types from PNNL.

“Stores and restaurants”
was divided between
Retail and food for PNNL.

DODGE

Methodology

ANALYSIS PROCEDURE:

ESL-HH-06-07-02a

PNNL

Building construction (ft3yr)
according to 12 building types and 41 counties

¥

Classifiy building types

Energy use (kB tu/ft%yr)
according to 7 building types vsing
ASHFRAE 90.1-1989 and 1999

DODGE building type

Armsement, Social and Recreational
Bldgs / Religious Buildings

FNML building type

Schools, Libraries, and Labs

Stores and Restaurants

Donmitories / Hospitals and Other
Health Treatment / Hotels and Motds

Government Service Buildings /
Miscellaneous Nonresidential
Buildings/Office and Bank
Buildings

Manufactuing Plants, Warehouses,
Labs / Warehouses (excl.
manufacturer owned)

> Assernbly
7 FEducation
21.06% of food =/ Retail
W 78.94% of retail from

CBEC (1999, 2003) _7 Food
7 Lodging
'7 Office
7 Warehouse
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Methodology

ANALYSIS PROCEDURE:

« Annual energy consumption
per square foot for the 6
building types was multiplied
by the total new square
footage for both pre-code
and code.

» The savings were then
calculated from the
difference in energy
consumption between pre-
code and code.

PNNL results using ASHRAE 90.1-1989

ESL-HH-06-07-02a

£ of 1999, 2000, 2001, 2002, 2003
for each bldg types

/  —

Calculate annual energy consumption of 7 building types using 1989 and 1999
PNNL simulation results and ff* from DODGE

Electric (kWh/fi2-yr)| Gas (mBiwfi2-yr)
Assernbly 17.87 0.0322
Education 10.35 0.0189
Food 29.50 0.0355
Lodgng 1243 0.0176
Office 14.47 0.0056
Retail 16.59 0.0040
Warehouse 3.03 0.0082

PNNL results using ASHRAE 90.1-1999

¥

yl

- Electric: KWhitlyr * /2

- Gas: mBtuftlyr * /2

Caleulate annual energy savings of 7 building types

- Electric consum ption using ASHRAES0.1 1999 - Electric consumption using
ASHRAED0.1 1989

- (as consumption using ASHRAED0.1 1999 - G as consumption using

F 3

» OSD savings obtained from
using a ratio between the
annual and OSD

Electric (KWhifi2-yr)| Gas (mBiwfz-yr) ASHRAES0.1 1989
A ssembly 16.18 0.0339 =
Education 9.17 0.0201 Calculate Ozone Season Day (OSD) energy consumption
Food 20.34 0.0349| —— Use eCalc to estimate OSD % using 1 office building
Lodging 1192 0.0159 - Annual electticity energy consumption * OSD %
Office 12.94 0.0063 - Annual gas consumption * 03D %
Retail 13.08 0.0052 ¥
Warehouse 520 0.0091 Calculate Ozone Season Day (O5D) energy savings
- Electric savingsin 1999 - Electric savingsin 1989
- Gas savingsin 1999 - Gas savingsin 1989
Electricity (kWh) Gas(mBtu)
1989 1999 1989 1999 l
TOTAL (YEAR)(a) 088,405 858,198 331.60 278.80
OZONE SEABON
(07715 - 09/15) 199,537 163,841 30.63 10.33 Cortplets DODGE data
08D DAILY(h) 3,167 2,601 049 0.16 from 1999 to 2003 7
08D %o (héa) 0.32% 0.30% 0.15% 0.06%
Note: Building size is 144 ft * 144 fi, 6-story office building using eCalc

consumption from a typical
commercial simulation.

* Itis being assumed that the
construction level will
remain the same for 2004
and 2005.

EnerEerS) stems Labor;

2005

Energy savings

i/
/U

Assume 2004 and 2005 annual energy savings |
are equal to 2003 annual energy savings

Energy savings
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HAME DESCRIPTION DEFAULTY STATUS COMMENT
LOADS eSSl -HR-06-0/-0Z2a
bo1 Quick or thermal mode (G or T) Quick (@) Fixed @ simulates the bulding as massiess, T will
include thermal mass
bo2 Location Bastrop (BAS) User Defined 41 counties linked to 9 TRY packed
weather fles according to clmate zone
ho3 Azimuth of bulding (degree) 1] User Defined Orientation of the building
03 Length of building (ft) 122 User Defined
hoS Width of kasiding (ft) 122 User Defined
ho6 Floor to ceding height (1) [] User Defined
07 Door height (1t) 7 Ficed
08 Door widdth (1t & Fixed
THE COMMERCIAL SIMULATION = ot e
10 Floor to floor height (1) 13 User Defined This defines the plenum height in
conjunction with b06
M D E L o 11 Number of floor 3 User Defined
K 12 Perimeter depth (ft) 15 Fixed Used for thermal zoning
b13 Woid
h14 Undierground floor mode No (M) User Defined This allows the user to activate/deactivate
- - - - underground floors
° 6 Story CommerCIaI bUIIdIng Wlth b15 Front wall: Attached to ancther bulding? No (N User Defined These 4 < are used to sftach
b16 Right wall. Attached 1o ancther bulding? No (N User Detined buildngs to the different orientations of the
b17 Back wall. Attached 10 ancther 7 MNo (N User Detined model for the retail scenario
- D18 Left wal Attached to another bullding? No (N User Detined
a 1 44 X 1 44 ft fo Ot r I n t b19 Building type Oftice (0) User Defined Alows the user to switch between Office
. and Retail
b2o Code compliance Code (C) User Defined Allows user to run user defined model or
either of ASHRAE 90.1 1989 or 1999
<0 Roof absorptance 045 User Defined c01 and c03 are used to determine “roof
 Pre-calculated ASHRAE i
02 Roof roughness 1 Fixed This s used to calculate the outside film
- - coefficient for heat transfer calculations,
weighting factors have been e
in
<03 Roof outside emissivity 083 User Defined c01 and c03 are used to determine “rool
Jcolor
u S e d <04 Roof insulation R-value (hr-sq.it-F /Biu) R-15 User Detined
J 05 Wyall absorptance 057 User Defined c05 and cO7 are used to define “wall color™
06 Wad roughnezs 2 Fied Thiz is used to caiculate the outsids film
- . coefficient for heat transfer calculations,
» Area density is taken as 275 e i
in
<07 Wall outside emissivity o3 User Defined c05 and c07 are used to define "wall color™
ft2/ person. = T —
<09 Ground reflectance 024 Fixed This defines the fraction of suniight
refiected from the ground
<10 Void
- - - - i U-Factor of (Btutw.sq.1F) 122 User Defined
« Lighting power density is taken Benos oo e
13 Number of pane of glazing 1 Fixed
<14 Frame absorptance of glazing 07 Fixed
1 3 W/ ft <15 Frame type - ABCDE Alumiruam wio thermal break User Defined Allows user 1o select from S different
. S q . A) frame types
<16 Void
<17 Floor weight (Ib/sq-) 70 User Defined This o medium 3
N user has a choice of kght, medium or heavy
construction
e Houston TMY 2 weather data is R = e
(Exterior insulation, horizontal) (hr-sq ft- values and insulstion depths
FiBtu)
u S e d <19 Siab-on-grade floor R-value (hr-sq ft-F/Btu) 088 Fixed
.
<20 Below-grade wal insulstion R-value (he- R-0(A) User Defined User can choose from 9 insulation R-
=q.f-F/8tu) (Exterior insulation, vertical, values
basement wall = 8 ft)
LA Below-grade wall R-value (concrete wal) 088 Fixed
(he-50 N-F/Btu)
€22 Void
<23 Floor R-veake 167 T Fixed [
c24 Void
25 Ceiling R-value (hr-sq ft-F/Btu) 189 Fixed
€26 Interior wall R-value (hr-sq.f-F/Btu) 201 Fixed
<27 Percent window-front (%) 50 User Defined
28 Percent window -right (%) S User Defined
29 Percent window-back (%) 50 User Defined
<30 Percent window-left (%) 50 User Defined
spo1 void
spo2 woid
spo3 Area per person (f™jperson) for office 275 User Defined
spod Lighting load (WIM2) for office 13 User Defined
sp0s E nt load (WWM2) for office 075 User Detined
28.‘ Area pgr person !n'gr son; for retad Iﬂ User Defined
sp07 Lighting load (WIM2) for retad 19 User Defined
spos Equipment load (WIT2) for retail 025 User Defined
=01 Front Shade (S) User Defined
s Back Shade (N) User Defined
s Left Shade (W) User Defined
Energy Systems Labor?tt?]ry l@_ﬁOOG ! : _— - T e 8
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NAME DESCRIPTION DEFAULT

o AMSAN Az Ao COMMENT
SYSTEM OL=Tr=vo=Uy=UZdad
syl Mode of system Variable ar volume (2) User Defined Uiser can choose from Packaged single
zone, variable air volume or packaged
variable volume system
sy02 Cooling Capacity of cooling system (Biuhr) 1] Fixed DOE-2 is sutosizing the system
sy03 Heating Capacity of hesting system (Btuhr) 0 Fioved DOE-2 is autosizing the system
THE COMMERCIAL SIMULATION S E——— e
for PVAVS and PSZ
sy05 ANNUAL FUEL UTILIZATION EFFICIENCY 08 User Defined
MODEL:
. sy06 *Spare parameter for systems other than 68 User Defined Unused, since heatpump systems are not
WAVSHEATING SEASONAL inchuded inthe officeketal scenario
PERFORMANCE FACTOR (HSPF)
sy07 **Spare parameter for Pilot boht 0 Fixed Unused
- - = sy08 **Snare parameter for Pilat ight 1] Fixed Unused
* A built-up Variable Air Volume oo e o e —
syld Yoid
syl Exterior lighting (kW) | 0 | Fixed |
system was used. o
syl3 Fan control type [Variable frequency drives (1 User Defined Uiser can choose from 4 differert type of
fan control
. syl4 Economizer type None (1) User Defined
sy1§ Economizer drybulb imit (F) (use when 85 Fixed This corresponds to the temperature above
o The type Of the eqUIpment and economizer type(sy14) = dry bul(2)) 'which the outside air dampers return to the
- BB . minimum position
the eﬁICIenCIeS are Chosen by an syl6 User input for numbers of fans Autosized (A) Fixed Autosized by DOE-2
syll Number of Fans ] Fixed equal to the number of floors
. . syl8 Supply fan total pressure (inW.G) 55 Fixed
iterative procedure = o -
' sy20 Return fan total pressure (inW.G) 2 Fixed
sy21 Return fan efficiency 051 Fioved
sy22 Supply motor efficiency 05 Fixed
= 2 = sy23 Return motor efficiency 05 Fixed
e 4 Iterative runs are req uired for oo oo o for D g5 Rioszea () = The 5z oGP g o lors
[per hour per person reguirements of
ASHRAE 901
th e Co d e ru n an d 3 fo r th e p re - sy25 Maximum DHW gallonh-person (maximum 04 Fioeed
hourty, to be used with occupancy
schedule)
code run. P
po1 Chiller type Electric Centritugal (1) Fixed
po2 Number of chillers 1 Fixed
po3 Chillers size (MBtwh) -993 Fixed Chiller is being autosized by DOE-2
pod Condenser type water-cooled (W) Fixed
pos COP 5 User Defined
poé Switch for a chiller sizing Autosized () Fiooed Chiller is being autosized by DOE-2
po7 Cooling tower type QOpen tower (0)
pos Void
po9 Gpmip 382 Fixed Valuee from ASHRAE 90.1 1999 for sl
fan cooling towers
p10 Cooling tower capactty control Two-speed fan (1) Fixed
pit Boiler type Gas fired-hotwater boler (1) User Defined User can choose from gas fired or electric
boders
p12 Number of boilers 1 Fixed
p13 Boiler size (MBtuh) -989 Fiooed Boier is being autosized by DOE-2
pid Boder fuel type Gas (G) Fixed Depends on the value of p10
pi5 Boilers efficiency (B Ec AFUE) (%) 80 User Defined
p16 Switch for a boller sizing Autosized (A) Fixed Boder is being by DOE-2
pi7 Void
pis DHW heater type Gas waler heater (1) User Defined User can choose from gas fired or eleciric
water heaters
pis Number of DHVW healer 1 Fied
p20 DHW size (MBtuih) -399 Fixed [Water hesler is being autosized by DOE-2
p21 DHW fuel type Gas (G) Fixed Depends on the value of p18
p22 DHW heater Efficiency (Et Ec Energy 54 User Defined
factor) (%)
p23 Switch for a DHW heater sizing ALutosized (A) Fixed (Water heater is being autosized by DOE-2
p24 DHW Storage Capactty (gal) 75 Fixed

S b 006
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Results
COMPARISON BETWEEN ASHRAE 90.1-1989 AND 1999: (PNNL, 2002)
Electric (kWh/sf-yr) Gas (mBtu/sf-yr)
1989 1999 Diff. (%) 558 1999 Diff. (%)
Assembly 17.87 16.18 -9.49 0.0322 0.0338 9.24
Education 10.35 i -11.39 0.0188 0.0201 6.31
Food 28.50 28.84 1.16 0.0355 0.0348 -1.72
Lodging 12.43 11.92 -4.11 0.0176 0.0158 -9.48
Office 14.47 12.94 -10.61 0.0056 0.0063 12.66
Retail 16.59 13.98 -15.75 0.0040 0.0052 30.88
Warehouse 3.03 5.20 71.72 0.0082 0.0091 11.23

« Largest savings are obtained from “Education” and “Retail”.
« For “Warehouse” and “Food”, ASHRAE 90.1-1989 was more stringent.

» “Retall” has the most severe natural gas consumption penalty.

S b 006
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Presenter
Presentation Notes
The example is for a six story 122 x 122 office building in Houston, Texas.


Assembly Education Retail Food LOdgg]EHHO | 02 Warehouse
a

Counties thousands sq.ft
R e S I t S BASTROP, TX 0 272 13 4 0 45 0
U BEXAR, TX 394 3230 2145 572 1533 840 1092
BRAZORIA, TX 149 462 206 55 2 144 138
CALDWELL, TX 0 46 i\ 0 0 0 0
COMPARISON CHAMBERS, TX 4 0 2 1 0 15 0
COLLIN, TX 509 1003 1160 309 1752 741 619
BETWEEN ASHRAE COMAL, TX 5 31 28 8 43 16 57
_ DALLAS, TX 1398 2363 2191 584 605 2343 3936
90.1-1989 AND 1999: DENTON, TX 318 1729 547 146 809 878 2190
EL PASO, TX 353 816 377 101 286 437 754
(FW Dodge, 2003) ELLIS, TX 39 60 12 3 40 50 476
FORT BEND, TX 299 96 621 166 181 434 362
5 o i GALVESTON, TX 136 337 240 64 269 138 25
Education COMPIriSes crece 14 0 195 52 131 40 44
GUADALUPE, TX 42 469 89 24 0 87 30
22% of the total new HARDIN, TX 21 0 135 36 0 0 0
. HARRIS, TX 1452 4316 3353 895 2265 4284 5571
construction. HARRISON, TX 24 0 121 32 0 0 19
HAYS, TX 94 140 41 11 11 16 40
0 HENDERSON, TX 0 0 126 34 0 5 0
More than 22% of the [o°° - : 2 ) : . :
total new construction HuNT. Tx 2 K3 Y D 2 &Y 20
iy _ JEFFERSON, TX 49 121 463 123 636 83 43
is in Harris County JOHNSON, TX 1 93 107 29 0 1 0
KAUFMAN, TX 42 351 0 0 0 11 590
LIBERTY, TX 1 161 6 2 30 15 0
Dallas/ Fort Worth MONTGOMERY, TX 248 1443 1177 314 192 377 o
. 0. NUECES, TX 314 59 350 93 773 74 600
area comprises of 40% orance, 7 17 257 1 0 0 13 2
PARKER, TX 17 97 5 1 106 0 0
of the total new ROCKWALL, TX 0 425 3 1 0 38 200
. RUSK, TX 0 0 0 0 0 0 0
construction SAN PATRICIO, TX 10 4 0 0 0 8 0
SMITH, TX 99 113 247 66 115 32 g
“ ” TARRANT, TX 954 1964 1780 475 980 3224 1828
Warehouse” is also TRAVIS, TX 229 244 1593 425 669 812 305
more than 20% of the  upshur. 7x 30 0 0 0 0 0 0
) VICTORIA, TX 4 17 132 35 2 20 0
total new construction watLer, tx 107 52 0 0 0 0 914
WILLIAMSON, TX 191 758 646 172 119 183 30
WILSON, TX 0 26 0 0 0 il 0
Total 7669 21704 18130 4836 11550 15440 20153
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Presenter
Presentation Notes
The example is for a six story 122 x 122 office building in Houston, Texas.
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Results Assembly Education

COMPARISON Retail Food

BETWEEN ASHRAE 90.11
1989 AND 1999: (Annual
Electricity)

» “Retail” accounts for
more than 41% of the
total savings.

e “Education” save 22%
of the total energy
reduction.

« Harris county accounts
for more than 10% of
the total annual savings.

e “Food” incurs a penalty
of 1,657 MWh/year.
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Presenter
Presentation Notes
The example is for a six story 122 x 122 office building in Houston, Texas.
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Results Lodging Office

COMPARISON Warehouse

BETWEEN ASHRAE 90.1-

1989 AND 1999: (Annual
Electricity)

» “Office” accounts for B e

more than 41% of the 7_ o o B
total savings.

o “WWarehouse” incurs a

penalty of 43,770 - g
MWh/year. —
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Presenter
Presentation Notes
The example is for a six story 122 x 122 office building in Houston, Texas.


Results
COMPARISON

BETWEEN ASHRAE 90.1;

1989 AND 1999:
(MBtu/year)

» Natural Gas
consumption goes up
for all categories
except for “Food” and
“Lodging”

This increase in gas
consumption in most
cases is caused by
the reduction in
lighting power density
(LPD) in 90.1-1999
and better glazing.

EnerEerS) sete s Labor;

ESL-HH-06-07-02a

....................................................................................................................................................
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Presenter
Presentation Notes
The example is for a six story 122 x 122 office building in Houston, Texas.
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Results

NOXx emissions reduction - e
calculations:

US-EPA 2007 25% annual —
and OSD eGRID tool is used =

Annual NOx Emissions Reductions i : : =

(Commercial Buildings)

1200

ions (Tons

Reducti

Issions

0OSD NOx Em

6.00 f---qhf -

400 -~ f---------

200 f0--$0--------

Mor-attainment and Affected Counties " Other Corties
000 ===l o o o o o woi o fomn

000 JLLILA..; : | Ll &

[=
g
=
g
d

-2.00

[ Dt T= k= W = e = Qi) = QoF = = o LN ) = = C
mmmmammmsem.mmm%%MMmememWa%mﬂ.m@lmmmbuwmeMmem.mm.emmwmmmemmamm.o.mm%umemmhmmkemaammbemm
ELOGEmERBERGE EceEsm,msnmmrbeSeonmSr.mﬂamuoH anmonukﬂoisiaﬂmommmannkm ECEnoE mmCmYmN.a

FOSRCEEL ZuNSETI0 CRECTnhy LEios s BT g C e GO HETL I gL 00 GOS8 EZ0OET VoS TaE E

TEYom-SEEBLROET ST LESRIVRES uwmmNHmWU BECSUSST fnoo FomacRE Fe0EE Dy GEeEaT-C7 R
SYErEE £ o 288 of o T § 2 B 5 ELHEE TTO & oF m%% goR E o
z 20 o TaT= =} T = w O T 2

_ @ Commercial Buildings O Natural Gas
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Presenter
Presentation Notes
The example is for a six story 122 x 122 office building in Houston, Texas.


American

Electric Power - Lower Colorado
West Brownsville River San Antonio South Texas Tex@s-Ne\ Total Nox Total Nox
(ERCOT)  NOX Reductions Austin NOx Reductions  Public Utils ~ NOx Reductions »=§= —.mu —,m iAW .w - NOx Reduttions  Electiic Codgf2'= fibx Reductions Texas funicipal exi vg&m @u_rxa&i_—ilﬁu@lON P2a
Area County IPCA (Ibs) Energy/PCA (Ibs) BoardiPCA (Ibs) I A l (Ibs) INCIPCA, (bs)  Power[poollPCA (1bs) cdlpca (bs)  TXUElectricPCA (bs) (Ibs) (Tons)
Brazoria 0.008831132 0 0010890729 0 0006522185 0 0003944232 29; 0 O = 1P 1omersi. @ 0 ofossirrs 0| olleizrasst 0 000816387 0 0
Chambers 0021762222 0 0026955801 0 0016072371 0 0009076193 B 0 0fosseaais 1518588 0 0015818592 0 0
Fort Bend 0070431234 0 0087230726 0 0052016606 0 0020374182 2P+ 1 o uarikler? 0 o 0| ofsrzrerar 0 0051195276 0 0
Houston-  Galveston 0033856739 0 0041710519 0 0025004711 0 0015351589 0 oMo . wwm 1 0024143087 0o o _ _ _ T _ 7751219 0 0032836887 0 0
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Presentation Notes
The example is for a six story 122 x 122 office building in Houston, Texas.
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Summary

« Procedures developed to the energy savings achieved due to the
iImplementation of IECC 2000/2001 for commercial construction
In the 41 non-attainment and affected counties in Texas.

— eCALC developed under EPA funding
* Linked with EPA eGRID to calculate emissions reduction.

» Residential, commercial and renewable simulation models with
measured weather data from 1999 to 2003 available.

— Planning under way for the verification of the commercial
simulation model with measured data and calibrated simulation

— TCEQ is considering submitting EE/RE as part of State SIP

 Other states investigating Texas EE/RE procedures.
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Future Work

« Development of simulation models for the 6 commercial
building types based on the F.W. Dodge characteristics.

 Extend the analysis for all ERCOT area (194 counties).

e Use of the measured weather data from the 17 weather
stations.

« Make the simulation models compatible with at least 5
most common commercial HVAC system.
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QUESTIONS?
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