Northwest
'Concrete Masonry Association

June 21,2012 RECEIVED
JUL 09 2012

Ms. Krista Braaksma

Washington State Building Code Council
PO Box 41449

Olympia, WA 98504

Dear Krista,

As promised, | am forwarding the information we developed regarding cost-effectiveness concerns about
the proposed mass wall energy code provisions. We hired TEI mechanical engineers of Renton to model
the energy usage of a typical big-box retail building in the northwest climate. The program used for the
energy simulations was eQuest.

Enclosed you will find a summary sheet I developed for quick evaluation. In addition, the full report from
TEl is included. I am also forwarding a copy of a letter from Les Schwab Tire Centers on this subject. For
their type of building operation, their mechanical engineer reached the same conclusion we did that it is
clearly not cost-effective, as required, to highly insulate the mass walls of many commercial building
types in the moderate climate areas of Washington State. In addition, when looking at the retail building
results for Portland (which is a similar climate to Vancouver, and other Washington cities) lowering the
wall U-value drastically from 0.103 to 0.057 did not save any energy for the building operation. This is
primarily because the space cooling demand increased and illustrates that continually lowering the mass
wall U-factor is not cost-effective and at times doesn’t even save energy while always adding cost.

Please let me know if you have any questions regarding this information,

Regards,

T ——
\Q"‘\

Thomas C. Young, PE
Executive Director

16300 Mill Creek Blvd., #208-C Mill Creek, WA 98012 « Ph(425) 697-5298 * Fax (425)697-2679 * www.nwcma.org



y Northwest Concrete Masonry Association

eQuest Energy Simulation Summary
(Retail Warehouse Building)

Location Wall U-factor/Type Annual Energy Cost  Yearly Savings Payback Period

Seattle 0.264/integral cmu $136,897 Baseline -—--
0.09 /interior insul. $135,919 $978 239 yrs.

Portland 0.264/integral cmu $126,854 Baseline -—--
0.103/interior insul.  $124,829 $2,025 116 yrs.
0.057/masonry cavity $124,896 $1,958 279 yrs.

Spokane 0.255/integral cmu $94,090 Baseline -——-
0.08 /interior insul. $76,332 $17,758 14 yrs.
0.057/masonry cavity $73,949 $20,141 27 yrs.

Notes: CMU U-factors from WSEC Table 10-5B(1). Walls are partial-grouted with cell-fill insulation.
Payback based upon 39,000 sf exterior wall area. Metal-stud/insul/gyp bd interior finish system

cost estimate of $6.00/sf. (for abuse resistant gyp bd add $1.50/sf). Costs from RS Means
Construction Cost Guide and NW Wall/Ceiling Bureau estimates.



Integral Insulated Concrete Masonry Block




i

wus SCHWAB

LES SCHWAB TIRE CENTERS

20900 Cooley Road, Bend, OR 97701
PO Box 5350, Bend, OR 97708
541.416-5162 Office - 541.416.5133 Fax

March 15, 2010

Mr. Shane Sumption, Hearings Officer

State of Oregon

Department of Consumer and Building Services
Building Codes Division

1535 Edgewater St. NW

.0. Box 14470

Salem, Oregon 97309-0404

Subject: Proposed Amendments to the 2010 Oregon Energy Efficiency Specialty Code

Dear Mr. Sumption:

It has come to our attention that certain amendments to the energy code referenced
above, and especially the removal of Exception 2 of the current OSSC, Section 1312.1
of the proposed 2010 Oregon Energy Efficiency Specialty Code will have a significant
impact on the design and construction of our retail tire sales and service facilities
resulting in additional cost but no real energy savings. While we agree with the overall
goal of reducing energy usage, we feel that methods used to attain those goals should
be implemented with consideration for actual energy savings.

Exception 2 pertains to automobile service areas but not to showrooms or retail display
areas. This is an important distinction. Our Les Schwab Tire Centers are constructed
using primarily concrete masonry walls in the service areas. This system is durable and
easy to clean, maintain, and paint — very important factors given the work that occurs in
this area and the traffic. Further, because our service bay doors are constantly being
opened, having concrete masonry walls limits damage due to the constant exposure of
the walls to the elements.

The practical effect of this code revision would be to require us to “fur-out” interior walls
in our service bays. This would add approximately $5.00 to $6.00 in construction costs
per square foot of wall surface area — about $50,000 for a typical Les Schwab Tire
Center. While the interior walls would certainly have more insulation, the wallboard
would be far more susceptible to damage from our work activities and thus result in
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additional maintenance costs. Perhaps of greater significance, however, is that
because our service bay doors are often open, we do not believe there will be any real
energy savings. An engineer computed that, at current energy prices, it will likely take
91 years to recoup that investment.

The subject exception is appropriate due to the nature of the work being performed in
an automobile service bay and because the doors are opened frequently, during which
time all heat is lost. We already insulate the masonry walls and ceiling. Requiring
additional insulation and a different type of interior wall would only add cost to the
building, make operations more difficult, and result in no real energy savings.

For these reasons, we ask that the Building Codes Division not rescind Exception 2.
Yours truly,
Dave S. Husk

Director of Development
Les Schwab Tire Centers




T.E., Inc.

830 North Riverside Drive, Suite 200
Renton, Washington 98057
Phone: 206-241-2012 / FAX: 206-241-3101

August 6, 2009

Northwest Concrete Masonry Association
19109 36" Ave. West, Suite 211

Lynnwood, WA 98036-5767

425-697-5298

Attn: Thomas C. Young

Re: Concrete Masonry Energy Simulation Analysis
Dear Thomas,

Attached to this letter, is the report of our independent energy simulation analysis as
contracted by the Northwest Concrete Masonry Association to be performed. This
report includes the simulation analysis of the following:

e Analysis of Proposed WSEC Nonresidential Maximum U-Value for Mass
Wall, Climate Zone 1 (Specific Location: Seattle, WA)

¢ Analysis of Proposed WSEC Nonresidential Maximum U-Value for Mass
Wall, Climate Zone 2 (Specific Location: Spokane, WA)

¢ Analysis of Proposed OSSC Chapter 13 Nonresidential Maximum U-
Value for Mass Wall, Climate Zone 1 (Specific Location: Portland, OR)

Please review the attached report and if you have questions, please call our office.

Sincerely,

AL

Brian Cawley, P.E.

133ENV_01.doc



“lIF T.E. Inc.

830 N Riverside Dr. Suite 200
Renton, WA 98055
Phone: 206-241-2012 / FAX: 206-241-3101

Building Simulation Executive Summary:

Building simulations were completed for three (3) locations: Seattie, WA; Spokane,
WA, Portland, OR. Simulations were performed using eQuest v3.63, Build 6510.

For Seattle & Spokane, WA

Two (2) simulations were completed for each location for a 152,503 Sq. Ft. Retail
Sales Warehouse. The first simulation was for a building designed to meet the
Technical Advisory Group 2009 Proposal Matrix minimum requirements of the
Washington State Energy Code for a mass wall construction. The second
simulation was the same as the first with exception of the walls, which for the
second simulation was a mass wall with 8" CMU patrtially insulated partially grouted.
The results of the simulation for Spokane showed the 2009 Proposed WSEC
building to save 273,950 kWh or $17,758 per year in energy costs. The results of
the simulation for Seattle showed the 2009 Proposed WSEC building to save
43,698 kWh or $978 per year in energy costs.

For Portland, OR:

Two (2) simulations were completed for a 152,503 Sq. Ft. Retail Sales Warehouse
located in Portland. The first simulation was for a building designed to meet the
Oregon Commercial Energy Conservation Advisory Committee proposed changes
to the minimum requirements of the 2007 Oregon Structural Specialty Code
Chapter 13 for a mass wall construction. The second simulation was the same as
the first with exception of the walls, which for the second simulation was a mass
wall with 8" CMU partially insulated partially grouted 32" OC. The results of the
simulation showed the building meeting the minimum requirements of the proposed
changes to the 2007 Oregon Structural Specialty Code to save 42,225 kWh or
$2,025 per year in energy costs.

133ENV_SUMMARY .doc



“ir T.E. Inc.

830 N Riverside Dr. Suite 200
Renton, WA 98055
Phone: 206-241-2012 / FAX: 206-241-3101

Energy Simulation Results Report:
Introduction:

Three sets of building simulations were completed for the following site locations:
Spokane, WA, Seattle, WA; Portland, OR. The building simulations were
completed using eQuest software which utilizes DOE-2.2 and has been tested in
accordance with ASHRAE Standard 140. The eQuest software simulates a
building’s energy uses based on user defined parameters. These parameters
include but are not limited to heating and cooling design set point temperatures,
minimum outside air, target watts per square foot lighting, occupant density,
building construction, etc.

The specific purpose of the simulations was to examine the exterior walls in a
parametric fashion. More specifically, the purpose was to examine the proposed
code requirements for mass wall insulation values for the State of Washington and
Oregon versus a basic 8" concrete masonry wall which is partially insulated and
partially grouted. The characteristics of the 8" concrete masonry wall used in the
simulation were provided by the Northwest Concrete Masonry Association.

Simulation Configurations:

Each set of simulations completed for each site include two (2) building simulations.
For the Spokane and Seattle sites, the two buildings are configured as follows:
e Building #1 (WSEC Proposed Code Building)

o Designed and configured to meet the proposed requirements for
the next release of the Washington State Energy Code. These
requirements are taken from the June 5, 2009 release of the
Washington State Energy Code Technical Advisory Committee
2009 Proposal Matrix.

o See Appendix A: Building Energy Usage Simulation: Spokane, WA

= Building Summaries
o Code Building: Nonresidential — Retail Warehouse
o See Appendix B: Building Energy Usage Simulation: Seattle, WA
» Building Summaries
¢ Code Building: Nonresidential — Retail Warehouse
e Building #2 (WSEC Proposed Code Building with Current Masonry Wall
Option)

o Designed and configured to meet the proposed requirements for
the next release of the Washington State Energy Code with
exception for the exterior walls. These requirements are taken
from the June 5, 2009 release of the Washington State Energy
Code Technical Advisory Committee 2009 Proposal Matrix.

o See Appendix A: Building Energy Usage Simulation: Spokane, WA

133ENV_SUPPORT_WZD.doc



= Building Summaries
o Proposed Building: Nonresidential — Retail
Warehouse
o See Appendix B: Building Energy Usage Simulation: Seattle, WA
= Building Summaries
e Proposed Building: Nonresidential - Retail
Warehouse

For the Portland site, the two buildings are configured as follows:
e Building #1 (OSSC Proposed Code Building)
o Designed and configured to meet the proposed requirements for
the next release of the Oregon Structural Specialty Code Chapter
13. These requirements are taken from the Oregon Commercial
Energy Conservation Advisory Committee 2009 Proposal Matrix.
o See Appendix C: Building Energy Usage Simulation: Portland, OR
= Building Summaries
¢ Code Building: Nonresidential — Retail Warehouse
e Building #2 (OSSC Proposed Code Building with Current Masonry Wall
Option)
o Designed and configured to meet the proposed requirements for
the next release of the Oregon Structural Specialty Code Chapter
13 with exception for the exterior walls. These requirements are
taken from the Oregon Commercial Energy Conservation Advisory
Committee 2009 Proposal Matrix.
o See Appendix C: Building Energy Usage Simuiation: Portiand, OR
* Building Summaries
e Proposed Building: Nonresidential — Retail
Warehouse

For all of the buildings, the most recent utility rates were taken from the Energy
Information Administration for commercial service. All utility rate application to the
building utility load includes utility biock charges and ratchets that would apply to
their peak load, demand, total service size, and their expected utility provider.

Results:

For the Spokane, WA simulations, the results are as follows:
e Building #1 (WSEC Proposed Code Building)
o Total Energy Consumption: 905,583 kWh
= Yearly Electricity Consumption: 777,550 kWh
* Yearly Natural Gas Consumption: 436,850,000 Btu
o Total Energy Costs: $76,332
e Building #2 (WSEC Proposed Code Building with Current Masonry Wall
Option)
o Total Energy Consumption: 1,179,533 kWh
* Yearly Electricity Consumption: 767,370 kWh_ .,
= Yearly Natural Gas Consumption: 1,406,300, Btu
o Total Energy Costs: $94,090

133ENV_SUPPORT_WZD.doc



For the Seattle, WA simulations, the results are as follows:
e Building #1 (WSEC Proposed Code Building)
o Total Energy Consumption: 866,671 kWh
= Yearly Electricity Consumption: 855,390 kWh
» Yearly Natural Gas Consumption: 38,490,000 Btu
o Total Energy Costs: $135,919
e Building #2 (WSEC Proposed Code Building with Current Masonry Wall
Option)
o Total Energy Consumption: 910,369 kWh
= Yearly Electricity Consumption: 834,290 kWh
» Yearly Natural Gas Consumption: 259,580,000 Btu
o Total Energy Costs: $136,897

For the Portland, OR simulations, the results are as follows:
o Building #1 (OSSC Proposed Code Building)
o Total Energy Consumption: 915,191 kWh
* Yearly Electricity Consumption: 894,400 kWh
= Yearly Natural Gas Consumption: 70,940,000 Btu
o Total Energy Costs: $124,829
o Building #2 (OSSC Proposed Code Building with Current Masonry Wali
Option)
o Total Energy Consumption: 957,417 kWh
= Yearly Electricity Consumption: 876,470 kWh
= Yearly Natural Gas Consumption: 276,190,000 Btu
o Total Energy Costs: $126,854

Conclusion:

The energy cost savings varied by location due to climate characteristics, and
different envelope requirements of the code per climate zone. For all locations:
Building #1 had higher electricity consumption, lower gas consumption, and lower
energy costs for the model year than Building #2. All of the electricity consumption
savings for Building #2 over Building #1 was due to the heat capacity of the CMU
wall during the cooling season without the insulation to hold in the building sensible
loads. And conversely, all of the gas consumption savings for Building #1 over
Building #2 was due to the greater overall wall assembly R-Value for Building #1
during the heating season.
Spokane had the largest difference in energy costs at $17,758 or 18.9% for the
model year. Portland had a difference in energy costs of $2,025 or 1.6% savings
for the model year. Seattle had the smallest difference in energy costs at $978 or
0.71% for the model year.
Overall, at each location the energy savings for Building #1 over Building #2 could
easily be made up through some commonly used building management system
measures with the exception of Spokane. Some of these measures which would
allow Building #2 to out perform Building #1 include, but are not limited to:

e Use of high efficiency HVAC equipment would reduce the cooling energy

usage.

133ENV_SUPPORT_WZD.doc
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» Use of a building manage system with demand control ventilation (operation
of a CO2 sensor & building pressure sensor) would reduce the cooling and
heating energy usage.

» Use of a lighting control system that reduces the light power incrementally by
1/3’s based on daylighting for the large warehouse areas (current code only
requires ability to reduce light power by ¥z based on daylighting).

Attachments:

Appendix A:

Building Energy Usage Simulation: Spokane, WA

NWCMA Code Spokane Adv — Monthly Energy Consumption by Enduse

NWCMA Code Spokane Adv — Monthly Utility Bills — All Rates

NWCMA Proposed CMU Spokane Adv — Monthly Energy Consumption by Enduse
NWCMA Proposed CMU Spokane Adv — Monthly Utility Bills — All Rates

Appendix B:

Building Energy Usage Simulation: Seattle, WA

NWCMA Code Seattle Adv — Monthly Energy Consumption by Enduse

NWCMA Code Seattle Adv — Monthly Utility Bills — All Rates

NWCMA Proposed CMU Seattle Adv — Monthly Energy Consumption by Enduse
NWCMA Proposed CMU Seattle Adv — Monthly Utility Bills — All Rates

Appendix C:

Building Energy Usage Simulation: Portland, OR

NWCMA Code Portland Adv — Monthly Energy Consumption by Enduse

NWCMA Code Portland Adv — Monthly Utility Bills — All Rates

NWCMA Proposed CMU Portiand Adv — Monthly Energy Consumption by Enduse
NWCMA Proposed CMU Portland Adv — Monthly Utility Bills — All Rates

133ENV_SUPPORT_WZD.doc



Code Building: Nonresidential - Rotail Wholesale

o, d

bbbt ¢ ]

idential - Rotail Wholesal

Construction Construction

Type U-Valus [Construdtion Type U-Value IConstruction

Root 0034 |6in Rigid Insulation R-54nch Roof 0034 6m Rigid Insulation R-S/nch

Skytghts' 0 500 [Double Dome Piastic. 1/2* Ar Space. wiCurb. wiThermal Brake Skyhghts' 0 500 Double Dome Plastic, 1/2” Air Space w/Curb, wiThermal Brake
Walls’ 0.080 |8~ CMU Partial ins. Partial Grouted 40OC, R-15 Steel Framing 24~ OC Walis’ 0.265 8" CMU Partial Insulated Partial Grouted 40°0C

Doors 06 |Metal insutated Door. w/Thermal Break Doors 0.6 Metal Insulated Door, w/Thermal Break

_m_ooqm F-0 54 ]6" Slab on Grade, 2 Vertical Pen Insulatk Floors F-054 16" Siab on Grade. 2' Vertical Penmeter Insuiation

"Skylights. SHGC 0 35
*walls Mass Wall Category HC 105

Skylghts SHGC 0 35
*Walls _Mass Wall Category, HC 10 5

HVAC HVAC

Type Ethciency Type Type Efhcency Type

Cooting' EERS7 Packaged DX Rooftop Cooling' EERS7T Packaged DX Rooftop
Heatng' 80% Furnace {In Packaged Rooftop) Heating' B0% Furnace (In Packaged Roaftop)
'Per ASHRAE 82 1-2004: 17,250 CFM Outside Air Required Dunng Hours of Operation 'Par ASHRAE 62 1-2004: 17,280 CFM Qutside Air Required During Hours of Operation
anng Lighting

Area Type wim? Buikiing Percentage Area Type wm? Building Percentage

Retad Wholssale' 15 75% Retail Whoiesale’ 1.5 75%

Storage’ g5 20% Storage' 05 20%

Offices 10 4% Offices 10 4%

Restrooms 0.8 1% Restrooms 0.8 1%

__wanmL ybghung controls imp! ted _On - 172 On - Off 'Simpte daylighting controls imp ted On - 172 On - Oft

Ofce Loads and Profiles Office Loads and Profiles

|Area Type wm? |Bualding Percentag Area Type W' Buiding Percentage

Retal Wholesale 10 75% Retail Wholesale 10 75%

[Storage 10 20% Storage 1.0 20%

Offices 15 4% Offices 15 4%

Restrooms 05 1% Restrooms 05 1%

Energy Summaries

Coda Building: N ial - Rotail Wholesal Proposed Building: N - Rotail Wh

Yearly Electnaty Cc ption’ Yearly Electnaty C ption’

Type Electnc C puon [Units Type Elecinc Consumption [Units

HVAC Coscling 78.100 kWh HVAC Cooling 67,720 kWh

Ventilation Fans 5040 kWh | Ventilabon Fans 5240 kWh

Pumps & Auxihary 260 kWh .W:lauu & Aualiary 260 kWh

Misc Equipment 361 250 kWh Misc Eq 361 250 kWh

Lrghting 332 900 kWh ht 332,900 kWh

Totai 777550 [xWh _.qo.m_ 767.370 kwh

'See atached simulation results NWCMA Code Spokane Adv - Baseline Design Monthly Energy Consumption by Enduse 'See attached simulation results. NWCMA Proposed CMU Spokane Adv - Baseline Design, A y Energy Consumption by Enduse
Yeary Natural Gas Cons ! Yearly Natural Gas C puon'

Type Gas C. p Units Type Gas C. ption —w..gm

HVAC Heating 436 850 000 Btu HVAC Heating 1,406 300 000 Btu

Total 436 850 000 Btu Total 1,406 300.000 _ |Bw

Total 128 033 kWh (1 kWh = 3412 Btu) Total 412 183 kKWh (1 kWh = 3412 Btu)
'See attached smulation results NWCMA Coda Spokane Adv - Baseline Design Monthly Eneray Consumption by Enduse 'See altached 1 results NWCMA Proposed CMU Spok Adv - Baselne Design_Monthly Energy Consumptian by Enduse
Yearly Total Energy C " Yearly Total Energy Cansumption'”

Type Electnc Consumption jUnits Type Electric Consumption {Units

Elacinaty 777 550 kWh Electnaity 787 370 kWh

Natural Gas 128 033 kWh Natural Gas 412 163 kWh

Total 805,583 kWh Total 1,179,633 kWh

Soe allacnes §im

gt results HACHA

Coze Spokane Aoy Egseling Des gn Menthly Eneirgy Consumption by Enduse

'Sese altached s mu

aton rasults NACMA

Proposed CML SpokaneAdy - Baseline Design Monthly Energy Consumption by Enduss

«

Simulzied Energy CCsts (Avisia Simolaied Energy Costs |Aastay

g2ty < 66 €75 30 [~esta WA £ 21 Large Genera sen ca lird.odes Elcck Crarges Elecimity S 55,684 0C jAvista WA E 21 La-ge Ger~eral Senace Inciudes Blezr Charges ]
tatural Gas H 9657 00 {Awsta- o= £ 111 Large General Serwce, Inuhidas Biock Charges Natwal Gas 3 28,406 00 [Awista-WA-G 111 Large General Sernce Includes Black Dharges _
Total S 76,332.00 Total $ 94,080.00

See anacned simulauon results NYWCMAS Code Spokane 25y - Bascline Dus'gn Menthiy Uity Biils - ~ll Rates

'Sas attached smulalicn results HWCMA Froposed CMU Sgokare 2dx - Basoling Design, Montnly Udlity [lts - Al Rates




droject/Run; NWCMA Code Spokane WZD - Baseline Design Run Date/Time: 08/05/09 @ 17:01
Electric Consumption (kWh) I H Gas Consumption (Btu) I
(x00Q} (x000,490)
s 200
60 150-
40 - | 100
|
20 ‘ | 50 I
| 1 .
0 A . Rt 5 - 0- .“ - - -

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

~ Area Lighting rﬁ]
7 Task Lighting 1

Misc. Equipment
Exterior Usage

Electric Consumption (kWh x000)
Jan Feb Mar

Space Cool - 0.00 0.07
Heat Reject. - - - - -
Refrigeration - - - - -
Space Heat - - - - -
HP Supp. - - - - -
Hot Water - - - = =
Vent. Fans 0.25 0.07 0.04 0.07 0.29
Pumps & Aux. 0.04 0.03 0.03 0.03 0.02
Ext. Usage - - - - -
Misc. Equip. 29.07 27.39 31.53 31.37 29.18
Task Lights - - - - -
Area Lights 45.16 37.14 29.84 18.69 12.46
Total 74.51 64.63 61.51 50.99 46.72

sas Consumption (Btu x000,000)
Jan Feb Mar
Space Coo - - - - -
Heat Reject. - - - - .
Refrigeration - - - - -
Space Heat
HP Supp. - - - - -
Hot Water - - - - -
Vent. Fans - - - - -
Pumps & Aux. - - - - -
Ext. Usage - - - - -
Misc. Equip. - - - - -
Task Lights - - - - -
Area Lights - - - - -
Total

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

[']  water Heating

L
B Ht Pump Supp.

Pumps & Aux.
Ventilation Fans

Space Heating
Refrigeration

Jul
24.79

Aug
19.88

Sep

0.68
0.00

31.37 27.61 31.42

10.63 46.48 52.56
54.18 74.22 84.12

Jun

'QUEST 3.63.6510

Monthly Energy Consumption by Enduse

Page 1



Project/Run: NWCMA Code Spokane WZD - Baseline Design Run Date/Time: 08/05/09 @ 17:01

(»000)

0 1= S M Al L S| M L L — oo e s M : | T 2 S = | — 1

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

4]

| Avista-WA-E 21-Large Gen Sv¢ (annual bill: $ 66,675)
B Avista-WA-G 111-Large Gen Svc (annual bill: $ 9,657)

| Total Annual Bill Across All Rates: $ 76,332
i

eQUEST 3.63.6510 Monthly Utility Bills - All Rates Page 1



”r'oject/Run: NWCMA Proposed CMU Spokane WZD - Baseline Deslgn Run Date/Time: 08/05/09 @ 17:03

Electric Consumption (kWh) “ Gas Consumption (Btu) I

(XOO[R)O (xoog(%)g)

80 400 -
60 300
40 200
20 [ 100
| | [
0 . oSS & SR 5 KSR SN 1 KGR SRSt S5 E N SO S | 0- .- 2 4 4
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Area Lighting B Misc. Equipment B Pumps & Aux. L] water Heating B space Heating
Task Lighting Exterior Usage [ Ventilation Fans B At Pump Supp. Refrigeration

lectric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Space Coo - - - 0.12 2.73 9.27 24.89 18.74 10.47 1.50 - - 67.72
Heat Reject. - - - - - - - - - - - - -
Refrigeration - - - - - - - - - - - - -
Space Heat - - - - - - - - - - - - -
HP Supp. - - - - - - - - - - - - -
Hot wWater - - - - - - - - - - - - -
Vent. Fans 0.54 0.29 0.17 0.08 0.18 0.52 1.24 0.99 0.57 0.11 0.22 0.34 5.24
Pumps & Aux. 0.04 0.03 0.03 0.03 0.02 0.00 0.00 0.00 0.01 0.02 0.04 0.04 0.26
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 29.07 27.39 31.53 31.37 29.18 31.37 31.42 30.48 30.07 30.36 27.61 31.42 361.25
Task Lights - - - - - - - - - - - - -
Area Lights 45.16 37.14 29.84 18.69 12.46 10.63 9.12 13.81 22.35 34.67 46.48 52.56 332.90
Total 74.80 64.85 61.57 50.28 44.57 51.79 66.67 64.02 63.48 66.66 74.34 84.35 767.38

ias Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
space Coo - - - - - - - - - - - - -
{eat Reject. - - - - - - - - - - - - -
Refrigeraticn - - - - - - - - - - - - -
3pace Heat 441.6 241.9 148.1 69.1 19.7 - - - - 9.8 190.2 285.9 1,406.3
1P Supp. - - - - - - - - - - - - -

1ot Water - - - - - - - - - - - - -
/ent. Fans - - - - - - - - - - - - -
umps B Aux. - - - - - - - - - - - - -
xt. Usage - - - - - - - - - - - - -
fisc. Equip. - - - - - - - - - - - - -
‘ask Lights - - - - - - - - - - - - -
wrea Lights - - - - - - - “ - - - - -
‘otal 441.6 2419 148.1 69.1 19.7 - “ - = 9.8 190.2 285.9 1,406.3

JUEST 3.63.6510 Monthly Energy Consumption by Enduse Page 1



Project/Run: NWCMA Proposed CMU Spokane WZD - Baseline Design Run Date/Time: 08/05/09 @ 17:03

| Monthly Utility Bills ($)

(»000)
15

I
0 . - . - | oo i L T _— L [ B Al st i x

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Avista-WA-E 21-Large Gen Svc (annual bill: $ 65,684)
Avista-WA-G 111-Large Gen Svc (annual bill: $ 28,406)

| Total Annual Bill Across All Rates: $ 94,090
1"

[

2QUEST 2.63.6510 Monthly Utility Bills - All Rates Page 1



Code Building: Nonresidantia! - Retail Whotesale

o, 4 Ruthd
P

rop 9

i | - Retail Whol

Construchon Construction

Type U-Value [Construcuon [Type U-Value [Construction

Roo! 0034 16in Regpd Insulation R-5/inch {Roof 0034 |6mn Rigid Insulation R-Sfnch

[Shybghts’ 0600 {Double Dome Plastic 1/2” Ar Space wiCurb wiThermal Brake Shylghts'’ 0500 |Double Dome Piastic_1/2” Air Space wiCurb, wThermal Brake
Walls® 0050 |8” CMU Partiai Ins. Partiat Grouted 32°0C, R-11 Steel Framing 24" OC Walls 0264 |8 CMU Partial insutated Partial Grouted 32"0C
Doors 08 [Metal insulated Door w Thermal Break Doors 06 |Metal Insulated Door_ w/Thermal Break
Fioors F 054 |8" Stab on Grade 2 Verical P Insulation Floors F-0 54 |6" Slab on Grade 2" Vertcal Py insulation
'Skybghts SHGC 0 35 Skylights SHGC 0 3¢

“walls Mass Wall Category HC 105 Walls, Mass Wall Category HC 10 §

HVAC HVAC

Type Efficency Type Type Efficency Type

Cooling' EERS7 Pathaged DX Rooftop Cooing' EERS7 Packaged DX Rooftop

Heating' BO% Furnace (in Pach Roohop Heaung' 80% Furmnace (in Pac} Roofop)

'Per ASHRAE 62 1-2004° 17 280 CFM Outside Arr Required Dunng Hours of Operation 'Per ASHRAE 62 12004 17.290 CFM Outuide Axr Required Dunng Hours of Operation
Lighting Lightng

Araa Type W’ Buiding Percentage Area Type wm® |Buitding Percentage

Retail Wholesale’ 15 75% Retall Wholesale' 15 75%

Storage’ 0.5 20% Storage’ 05 20%

Offices 10 4% Oftfices 10 4%

[Restrooms 08 1% [Restrooms 08 1%

['Sumpie daybghting controls impk d On- 1ZOn-Of ['simpte daytighung controls im; ted _On - 1/2 On - Off

Office Loads and Profiles Office Loads and Profiles

Araa Type wm' Building Percentage Area Type wn’ Building Percentage

Retail Wholesale 10 75% Retail Wholesale 10 75%

[Storag 10 20% Storage 10 20%

Otfices 15 4% Offices 15 4%

Restrooms 0s 1% _t {ro 05 1%

Energy Summaries

Code Building: N idential - Retall Wh Prop d Building ial - Retail Wholesale

Yeary £ y C ' Yearly Electnaty Consumption'

Type Elecine Consumpton [Units [Type Electric Cor Unils

HVAC Cooling 77,480 WWh HVAC Cooling 57,830 WWh

Ventiaton Fans 5.030 RWH Ventilation Fans 3580 kWh

[Pumps & Auxiliary 210 KWh [Pumps & Auxiiary 210 kwh

Misc E ent 381.250 kWh _I_nn Equipment 361 250 KWh

Lighting 411.420 hWh Lighting 411,420 kWh

Total 855,390 hWh Total 834 290 kWh

Sea attached simulation results NWCMA Code Seattle Adv - Baseline Design Monthly Energy Consumption by Enduse

See attached simudation results NWCMA Proposed CMU Seatte Adv - B

Design Monthly Energy Consumption by Enduse

Yearly Natural Gas Consump

Yearty Natural Gas Const !

Type Gas Consumption —.F:l.m Type Gas Consumption [Units

HVAC Heating 38 450 DGO Btu HVAC Heating 258 580 000 Btu

Total 38 490 000 |Bus Total 259 580 000 Bty

Total 11,281 kN (1 kwh = 3412 Bru) Total 76.079 [WWn (1 kWh = 3412 Btu)

'Ses attached simuation resuits NWCMA Code Seatile Adv - Baseline Design_Monthly Enesgy C ption by Enduse 'See attached simulation results NWCMA Proposed CMU Seatie Adv - B Design. Monthly Energy Consumpton by Enduse
Yearly Tota Energy Consumption' Yearly Total Energy Consumpuon’

Type Electric Consumptan [Units [Type Eloctric C Units

Electricity 855.390 kWh ﬁaﬂ:a: 834,200 kWh

Natural Gas 11,281 K¥Wh Natural Gas 76,079 kWh

Total 866,671 kWh Total 510,389 kWh

'See attached simuation results HWLMA Code Seare “d. - Easeune Cesign Montty Energy Consumptor by Enduse

"See attached simulancn resuts NVWCMA Proposas LML Searde Adv - Baseine Design, Konttly Energy Consumpten by Enguse

. Smulatea Enargy Costs «~SEI' Sowdated Erergy Cuats FPSE!'
Ciectricity H 134 134 20 (FSE E'ectacty 26 Commercial Indusirizl In-ludes Boch Crarges Eiectricty 3 130 157 70 [PSE Electnsity 26 Commercial Industrial Includes B ock Charges
Hatural Gas 5 1782 00 [PSE Nataa CTas 41 Large horvesie~hal Incudes Blcch Crarges Hatural Gas 3 6 710 0u {PSE Matwa! Gas 41 | arge Norvesidertal Inchiutes Bleck Charges
Total H 135,919.00 Total S 136,897.00

Sed attached sunclazn results HWCHA Code Seattie 2dv - Baselng Dasign. Mcoinly Uliny Biis - All Rates

'See atlached simutaticn esults HWCM= Proposec CMU Seattle Ad. - Basehng Dasign. tdonttly Ulikty B.lis - All Rates




droject/Run.

NWCMA Code Seattle WZD - Baseline Design

Run Date/Time: 07/17/09 @ 11:20

Electric Consumption (kWh) I

ﬂ Gas Consumption (Btu) I

(x00Q) (x009,900)
80 - 30
40 ok 0
20 I! 10
i ___J'_M_,_L_ JL A R

_ Area Lighting [
"% Task Lighting l

Electric Consumption (kWh x000)
Jan Feb Mar
Space Coo 0.18 0.53 1.42
Heat Reject. - - -
Refrigeration - - -
Space Heat - - -
HP Supp. - - -
Hot Water - - -
Vent. Fans 0.12 0.14
Pumps & Aux. 0.04 0.03
Ext. Usage - - -
Misc. Equip. 29.07 27.39
Task Lights - - -
Area Lights 56.22 43.53
Total 85.63 71.62

3as Consumption (Btu x000,000)

Jan Feb
Space Coo - - -
Heat Reject. - - -
Refrigeration - - -
Space Heat
HP Supp. - - -
Hot Water - - -
Vent. Fans - - -
Pumps & Aux. - - -
Ext. Usage - - -
Misc. Equip. - - -
Task Lights - - -
Area Lights - - -
Total

lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Misc. Equipment
Exterior Usage &=

Apr

[ Pumps & Aux.
Ventilation Fans

Jul Aug

16.50

0.63
0.00 - -

31.37

14.50
57.23

Jun Jul

.—_.F. - —

[ water Heating
M Ht Pump Supp.

Oct
7.19

Sep
13.09

Er Space Heating
Refrigeration

31.42

59.71
91.72

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

'‘QUEST 3.63.6510

Monthly Energy Consumption by Enduse

Page 1



Jroject/Run: .NWCMA Code Seattie WZD - Baseline Design Run Date/Time: 07/17/09 @ 11:20

[I Monthly Utility Bills ($) I

14 - EOEEE F——

(x000)
15

13 P
12 ' ' '
. |

10 |

0 - L - i . - L -+ - d— 4 ' - - il -
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

r

PSE Elec 26 Com/Ind Lrg Demand (annual bill: $ 134,134)
B PSE Gas 41 Lrg NRes (>500 therm) (annual bill: $ 1,785)

Total Annual Bill Across All Rates: $ 135,919

'‘QUEST 3.63.6510 Monthly Utility Bllis - All Rates Page 1



Prb-ect/Run, NWCMA Proposed CMU Seattle WZD - Baseline Design

Run Date/Time: 07/17/09 @ 11:21

Electric Consumption (kWh)

(x00Q),
80 -
60 -
40

20

Area Lighting
77 Task Lighting

| Y L s % SO - A

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

S S W NS TR N

SR U SO it S |
T

B Misc. Equipment
Exterior Usage

Electric Consumption (kWh x000)

Space Cool
Heat Reject.
Refrigeration
Space Heat
HP Supp.
Hot Water
Vent. Fans
Pumps & Aux.
Ext. Usage
Misc. EqQuip.
Task Lights
Area Lights
Total

Jan

0.13
0.04

29.07

56.22
85.44

Feb
0.03

0.04
0.03

27.39

43.53
71.01

Mar
0.32

0.07
0.03

31.53

36.69
68.65

Gas Consumption (Btu x000,000)

Space Coo
Heat Reject.
Refrigeration
Space Heat
HP Supp.
Hot Water
Vent. Fans
Pumps & Aux.
Ext. Usage
Misc. Equip.
Task Lights
Area Lights
Total

Jan

102.75

102.75

Feb

24.50

24.50

Mar

42.80

42.80

0.07
0.02

31.37

25.68
57.95

17.92

I Gas Consumption (Btu) I

(x009500)

&l |

Jun

100

80

60
40

p lll |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

0

Pumps & Aux. [0 water Heating E Space Heating

Ventilation Fans M Ht Pump Supp. ~ 1 Refrigeration

Jul Aug Sep Oct Nov Dec Total
14.36 14.46 10.48 4.40 0.50 0.04 57.83

- = = - 22.35 49.25 259.58

QUEST 3.63.6510

Monthly Energy Consumption by Enduse Page 1



Project/Run: NWCMA Proposed CMU Seattle WZD - Baseline Design Run Date/Time: 07/17/09 @ 11:21

: ntl Utilill -. -

e w—
10 - | ] Eo ' |
9 - - . L | |
e [ | |
8 - = | ; | | l |
! | | | | _
7 + | | ‘ i { | ! |
I | |
6 w® ' ' - I |
i | |
5 [ | ' '
[ | 5
F H :
- | | |
) | | | 1 |
| |
| | |
| | | |
Jan Apr May Jun Jul Aug Sep Oct

PSE Elec 26 Com/Ind Lrg Demand (annual bill: $ 130,187)
B PsSE Gas 41 Lrg NRes (>500 therm) (annual bill: $ 6,710)

Total Annual Bill Across All Rates: $ 136,897

|

QUEST 2.63.6510 Monthly Utility Bills - All Rates Page 1



