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USING GOTOWEBINAR
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Open and close 

your control 

panel

Choose audio 

mode

Enter your 

audio pin

Type questions in 
the “questions” 

box

Questions will be 

taken at the end of 

the presentation.



REGISTER FOR UPCOMING 
TRAININGS

 Thursday, Sept 13, 2018, 12pm: 

Effective Ventilation Strategies| REGISTER

 Thursday, Sept 27, 2018, 12pm: 

Planning for Energy Efficiency Upgrades|REGISTER
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SIGN UP
for the monthly newsletter to 

stay updated on future 
trainings and useful info!

https://attendee.gotowebinar.com/register/3131004887851487491
https://attendee.gotowebinar.com/register/7036144734535968003


AGENDA

 Energy Modeling: 
What? Why? Who? When?

 OR-MEP Modeling Requirements

 Workflow Efficiency: 
Tips & Tricks

 Model QA: 
Troubleshooting & Interpreting 
Model Results



ENERGY MODELING BASICS
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Computer simulation models of building systems to estimate 
energy savings and explore energy efficient design options.WHAT?

A design tool to optimize energy savings and cost effectiveness. 

Used for code compliance, certification programs, tax credits, 
and incentive programs. 

WHY?

Architects, HVAC engineers, energy consultants, etc.WHO?

Start energy modeling as early as possible! 

Refine as the design progresses (…integrated design).
WHEN?



MODELING PROCESS

Step 1
• Create baseline model (EB: existing conditions; NC: code)

Step 2
• Develop list of proposed energy efficiency measures

Step 3
• Create proposed design model

Step 4
• Calculate and analyze energy savings

Step 5

• Repeat Steps 2-4 until desired energy performance is achieved; adjust 
baseline model if needed



OR-MEP & ENERGY 
MODELING

 Program Pathways

 Modeling Requirements

 Technical Review Process



PROGRAM PATHWAYS
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 Existing multifamily and new multifamily both have 
three paths, suited for varying scopes of work

 Incentives escalate to reward more comprehensive 
design strategies

PROGRAM PATHWAYS

PATH 2: 

BUNDLED

Are you planning to go beyond 
basic improvements?

PATH 3: 

WHOLE BUILDING

Are you looking to boost your 
incentive and efficiency?

Select two or more measures 
from a menu.

PATH 1: 

MENU

Are you looking to improve a 
few elements of your property?

Choose a bundle package for 
additional savings.

Maximize savings through a 
whole building approach.



WHOLE BUILDING PATH

EXISTING BUILDING

 Three incentive tiers based 
on percent savings over 
existing conditions

 Requires whole building 
audit and energy 
modeling

NEW CONSTRUCTION

 Three incentive tiers based 
on percent savings over 
code baseline

 Requires energy modeling
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Tier Savings Threshold Incentive

Tier 1 ≥ 20% kWh savings compared to 
existing conditions (EB) or code baseline (NC)

$0.80 / 
kWh saved

Tier 2 ≥ 25% kWh savings compared to 
existing conditions (EB) or code baseline (NC)

$0.90 / 
kWh saved

Tier 3 ≥ 30% kWh savings compared to 
existing conditions (EB) or code baseline (NC)

$1.00 / 
kWh saved



MODELING REQUIREMENTS

EXISTING BUILDING

 Requires whole building 
audit and energy 
modeling

 Baseline: existing 
conditions

NEW CONSTRUCTION

 Requires energy modeling

 Baseline: code

• Low-Rise (3 stories or less) 
follow Oregon Residential 
Specialty Code

• Mid- and High-Rise (4+ stories) 
follow Oregon Energy Efficiency 
Specialty Code
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EnergyPro

TREAT

DOE-2 HAP

REM/Rate REM/Design TRACE

eQUEST

Approved Energy Modeling Tools:



TECHNICAL REVIEW PROCESS

11

PROJECT TEAM

Submit enrollment 

package:

 Program application

 Proof of utility provider

 Proof of affordability

 W-9 Tax Form

TIMELINE

1 to 4 weeks

PROJECT TEAM

Submit proposed work 

scope documents:

 Energy Efficiency Plan

 Specification sheets

 Construction drawings 

(if applicable)

 Photos (EB only)

 Energy model (Whole 

Building Path only)

TIMELINE

4 to 16 weeks

PROJECT TEAM

 Receive Incentive 

Reservation letter

TIMELINE

1 to 2 weeks

PROJECT TEAM

 Coordinate with 

contractor(s) during 

installation

 Complete construction 

within:

o 18 months (EB) 

o 36 months (NC) of 

enrollment or date 

listed on Incentive 

Reservation letter.

TIMELINE

3 to 60 weeks (EB)

12 to 132 weeks (NC)

PROJECT TEAM

Submit completion 

documents:

 Photos

 Measure Verification 

form

 Invoices (EB only)

 Updated Energy 

Efficiency Plan (if 

applicable)

TIMELINE

2 to 6 weeks

PROJECT TEAM

 Submit Incentive 

Request form

TIMELINE

4 to 10 weeks



PROGRAM DOCUMENTS
ENERGY EFFICIENCY PLAN

12



GOALS OF TECHNICAL REVIEW 

 Determine if project is eligible for funding

 Verify estimated modeled savings

 Identify significant issues

 Limit number of revisions

 Standardize the process

Support energy consultants to be 
model experts.
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HOW TO BUILD QUALITY MODELS?

Gain 
thorough 

knowledge 
of your 

simulation 
tool. This will 

take time!

Understand 
technologies 

and 
components 

being 
modeled.

Establish 
internal 

model QA 
process. 

Use 
estimation 
techniques 

to verify 
results.

Allow 
sufficient 
time for 
model 

validation & 
trouble-

shooting.

Submit a 
quality 

model for 
Technical 
Review. 



MODELING TIPS & TRICKS

 Workflow Efficiency

 Model QA



WORKFLOW EFFICIENCY
Interactive Measure Runs
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In order for the model to calculate 
interactive measure savings, each 
parametric run must be based on 

the previous parametric run. 

Detailed Mode – Parametric Runs (eQuest):

Save time 
modeling 

various design 
options.



WORKFLOW EFFICIENCY
Interactive Measure Runs
Verify Measure Model Inputs: 
Using the grid view of eQuest Parametric run tool as shown, verify that only the 
inputs identified in the submittal vary between the Baseline and Proposed model.

Baseline lighting power 
densities (LPD)

LPDs in Proposed design set 
by Common Area Lighting 
parametric run.



WORKFLOW EFFICIENCY
Interactive Measure Runs
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Wizard Mode – EEM Run Wizard (eQuest):



WORKFLOW EFFICIENCY
Standardize Inputs
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Global Parameters (eQuest):



WORKFLOW EFFICIENCY
Standardize Inputs
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Libraries (REM/Rate):

Create library of 
components (wall, roof, 
windows, heating 
systems, etc.) for 
baseline code 
requirements and typical 
proposed measures.



MODEL QA

Gain 
thorough 

knowledge 
of your 

simulation 
tool. This will 

take time!

Understand 
technologies 

and 
components 

being 
modeled

Establish 
internal 

model QA 
process. 

Use 
estimation 
techniques 

to verify 
results

Allow 
sufficient 
time for 
model 

validation & 
trouble-
shooting

Submit a 
quality 

model for 
Technical 
Review. 



MODEL QA
Model Output Reports
Evaluate General Quality of Simulation:
Number of hours outside of throttling range

Per ASHRAE 90.1 – 2010 Appendix G, 
this percent must not exceed 3.4, or 

300 hours per year.



Use the two columns circled to 
identify which zones in your 

model are under-heated 
and/or under-cooled. 

Evaluate General Quality of Simulation:
Correct/prevent hours outside of throttling range

MODEL QA
Model Output Reports



MODEL QA
Model Output Reports
Evaluate General Quality of Simulation:
Use the “SS-F Zone Demand Summary” report to check during which time of year 
the unmet loads occur. 



MODEL QA
Model Output Reports

Is the square footage 
reported in EEP within 

range of modeled square 
footage? (~10%)

Evaluate General Quality of Simulation:
Check the square footage



MODEL QA
Verify Measure Savings

Gain 
thorough 

knowledge 
of your 

simulation 
tool. This will 

take time!

Understand 
technologies 

and 
components 

being 
modeled

Establish 
internal 

model QA 
process. 

Use 
estimation 
techniques 

to verify 
results

Allow 
sufficient 
time for 
model 

validation & 
trouble-
shooting

Submit a 
quality 

model for 
Technical 
Review. 



MODEL QA
Verify Measure Savings

[OR-MEP] The proposed in-unit lighting savings is higher than what 
we would expect for a multifamily building. Please investigate 
possible causes of this discrepancy. 

How to Proceed:

Your 
Response

Verify Measure Savings

Verify affected end 
uses

Verify savings profile

Verify magnitude of 
savings

Special Cases Present?

May justify why 
your building is out 

of line with the 
average building in 

the pipeline

OR-MEP Support

Contact OR-MEP for 
assistance AFTER 
you’ve completed 
your investigation



MODEL QA
Verify Measure Savings

2. Select 
this report

1. Click Results View

Example: Common Area Lighting 

(in the screenshot gray bar) 

reduces lighting and cooling and 

increases heating consumption 

relative to the Baseline run (blue 

bar). Fan and power pump is 

usually also affected, but to a 

smaller degree. 

Review Affected End Use(s):
Evaluate affected end uses and savings (annual energy by end use report)



MODEL QA
Verify Measure Savings
Verify Savings Profile*: 

Measure Type
Heating kWh 
Savings

Cooling kWh 
Savings

Non-Heating 
/ Cooling 
kWh Savings

Insulation –
Walls

Positive Positive -

Insulation –
Roof/Attic

Positive Positive -

Windows Positive Positive -

Refrigerators -
ENERGY STAR

Negative Positive Positive

Dishwashers –
ENERGY STAR

Negative Positive Positive

Washing 
Machines –
ENERGY STAR

Negative Positive Positive

Lighting – LED Negative Positive Positive

PTHP / DHP Positive Positive -

Ventilation Fans - - Positive

Does installing higher 
efficiency lighting:

Save heating kWh? NO!
Save cooling kWh? YES!
Save non-heating/cooling kWh? YES!

*For electric-heated apartment building



You have an in-unit lighting measure. 
Calculate the total non-heating/cooling kWh savings from the watt 
reduction between the baseline and proposed multiplied by the SF and 
hours/day schedule.

Baseline LPD:  0.7 W/SF

Proposed LPD: 0.65 W/SF

Total Sq Ft of Apartments = 7,372

(0.7 w/sf – 0.65 w/sf) * 7,372 Sqft * 2.34 hrs/day * 365 days/yr ÷ 1000W/kW = 

314.8 kWh/yr [Non-Heating/Cooling] savings

Apartment Runtimes: 2.34 Hrs/Day

MODEL QA
Verify Measure Savings
Develop Simple Estimation Techniques:



Non-heating/cooling kWh will decrease by 
314.8 kWh/yr.

Cooling kWh will decrease due to lower 
internal heat gain. Typical Cooling kWh savings 
is 15-30% of Non-Cooling kWh savings.

Heating kWH will increase because the lower 
internal heat gain has to be compensated for 
by the space heating system.

MODEL QA
Verify Measure Savings



MODEL QA
Verify Measure Savings
Verify Magnitude of Savings:
Looking at the distribution of electric % savings among measures is another way to 
review model results.



MODEL QA
Verify Measure Savings

[OR-MEP] The proposed in-unit lighting savings is higher than what 
we would expect for a multifamily building. Please investigate 
possible causes of this discrepancy. 

How to Proceed:

Your 
Response

Verify Measure Savings

Verify affected end 
uses

Verify savings profile

Verify magnitude of 
savings

Special Cases Present?

May justify why 
your building is out 

of line with the 
average building in 

the pipeline

OR-MEP Support

Contact OR-MEP for 
assistance AFTER 
you’ve completed 
your investigation



MODEL QA
Verify Measure Savings

Special Cases:

Very Small Apartments <400 sf • Baseline and proposed appliance and DHW end 
uses will be higher than average (more appliances 
and low flow fixtures per sf)

• Appliances and DHW contribution to overall savings 
percentage may be higher than average

• Baseline and proposed heating and cooling could be 
affected due to higher allowances for apartment 
ventilation per sf



RESOURCES

•Contact OR-MEP for further assistance on your project.

OR-MEP Support

•eQUEST, REM/Rate 

Modeling Software Tutorials and Reference

•Department of Energy: https://www.energy.gov/eere/buildings/building-energy-
modeling-0

•ENERGY STAR Multifamily (Quality Control Checklist): 
https://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_mfhr_guidance

Online Resources

https://www.energy.gov/eere/buildings/building-energy-modeling-0
https://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_mfhr_guidance


QUESTION 

BREAK



THANK YOU FOR 
ATTENDING

Oregon Housing and Community 
Services Multifamily Energy Program

www.oregonmultifamilyenergy.com

Mekha Abraham

mabraham@trcsolutions.com

http://www.multifamilyenergy.com/
mailto:mabraham@trcsolutions.com

