Rocky Mountain Green 2015

Ten Bad Decisions You're Making From Energy Analysis




Learning Objectives

* |dentify ten energy model perceptions that may be leading owners and design
teams to make decisions that are not beneficial for their project.

* Discuss potential construction and energy costs associated with these perceptions
as well as energy savings and paybacks.

* Determine project-specific instances where these perceptions may hold true, but
also why generalization is not applicable.



Overview

Introduction

10 Bad Decisions \ - Bad Decision
* The Risk

Closing
* The Takeaway

Questions and Answers




Why Are We Here?
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Why Are We Here?




Bad Decision #1 Comparative Energy Models are used to make singular design
decisions based on comparable terms (apples to apples).

N

Predictive Energy Models are used to predict actual energy
use and/or energy cost.




Comparative Analysis...

* Massing Analysis (all other variables held
constant)

* Window Configuration / Daylighting Analysis
(window to wall ratio held constant)

* Tinted vs. Clear Glass

Typically used to optimize building shape,
orientation and space layout. Good for load
reduction analysis prior to looking at lighting and
mechanical equipment.

Predictive Analysis...
* Budgeting for Utility Bills
* Determining Peak Loads

* Analyzing how spaces will feel with natural
ventilation throughout the year

Typically used after major building components are
set.
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Source: https://www.pinterest.com/RMarchitect/arch-natural-ventilation/




Bad Decision #1

The Takeaway:

Think about...

The DECISIONS you’re trying to make

The INFORMATION you need to make the decisions
Discuss the INPUTS REQUIRED to get accurate results
ASK QUESTIONS about model inputs and results




Comparative Models & Energy Cost

OFTEN EXCLUDED

* Taxes
* Tariffs
* Riders

SOMETIMES EXCLUDED

* Demand Charges

* Ratcheting




| NEED TO SEE SOME MODELING RESULTS FOR OUR
Bad Decision #2 MEETING TOMORROW!

Demand Estimation

The Risk:

Demand Demand Mo. True Demand
Estimation Average per Mo.
Energy Usage (kbtu/sf/yr)  65.95 kbtu/sf ~ 65.95 kbtu/sf 65.95 kbtu/sf
Energy Demand (kbtu/h) 0 737.9 Variable per Mo.
Energy Cost / kWh 12.30¢€ + 20% 12.30¢ 12.30¢
Demand Cost / kW 0 $9.09 $11.75/8.05

Summer/Winter

Overall Energy Costs /sf $0.81 $1.26 $1.25




Bad Decision #2 APPLIED TO A 50,000 SF OFFICE BUILDING

Demand Estimation

Demand Demand Mo. True Demand
Estimation Average per Mo.
Overall Energy Costs /sf $0.81 $1.26 $1.25
Variation From Actual -54.7% +1.2%
Th e g ke away. Overall Energy Cost $37,070 $58,010 $57,340

Tip: Rates are subject to change
between you performing the model
and the building actually being built!




Bad Decision #3

Transfer of Information

ENERGY
MODELER

MECHANICAL
ENGINEER

CONTRACTOR

ELECTRICAL
ENGINEER

IT/DATA




Bad Decision #3

30% 40% 50%

Energy Usage

(kBtu/sf/yr) 65.3 62.1 58.7




Bad Decision #3

The Takeaway:

Glazing %
40% 50%
Shades 67.1 69.6 72.0

No Shades 65.3 62.1 58.7




Bad Decision #4
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HEAT EXCHANGER

COMMERCIAL BUILDINGS

Source: http://business.edf.org/files/2012/05/Cooling_system22.jpg
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Often (almost always) excluded from the model — especially
with comparative analysis.



Bad Decision #4

The Takeaway:




Bad Decision #5

Shading Comparison
No Shading Shading

Building SF 150,000 150,000
Energy Usage kbtu/SF/yr 64.2 61.5
Energy Cost per SF §1.51 $1.46
Upgrades Cost 0 $160,000

INERISE ROI: 20.5 years




Bad Decision #5

No Shades With Shades

The Takeaway: m

No Shading Shading
Building SF 150,000 150,000
Energy Usage kbtu/SF 64.2 61.5
Energy Cost per SF $1.51 $1.46
Upgrades Cost 0 $160,000
Plant Savings Cost 0 $93,300
ROI (years) 0 8.5

Tip: Reduction in Cooling has greater cost
savings than reduction in heating




Bad Decision #6

INTERNAL SPACE TEMPERATURE
DIFFERENTIAL ANALYSIS

66.5°F 70°F 73.5°F
L I
NOT COMFORTABLE NOT

COMFORTABLE COMFORTABLE




Bad Decision #6

The Takeaway:

Thermal Comfort: Thermal comfort is the condition of mind that
expresses satisfaction with the thermal environment and is assessed
by subjective evaluation (ANSI/ASHRAE Standard 55).

PREDICTED MEAN VOTE (PMV) ANALYSIS

80% 90% 100%

NOT SATISFIED
SATISFIED



Bad Decision #7
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Tip: IECC 2012 requires automatic daylight controls for spaces
with greater than 30% WWR




Bad Decision #7

The Takeaway:

It’s not the quantity of glass that optimizes daylight.

It’s strategic placement and thoughtful glass type selection.

* Keep windows close to interior surfaces
* Separate view windows from daylight windows
* Visible Transmittance recommendation of 28-35%




Bad Decision #8

VAV systems are often modeled & operated incorrectly.

Pinching down VAV boxes can bring ventilation rates down
well below code requirement.

Energy savings may be realized, but occupants are not getting
the required ventilation air.




Bad Decision #8

Input Required == Minimum Zone Flow
Program Default = 30%

Do you know how this is actually modeled?

The Takeaway:

TABLE G3.1.1B Baseline Systam Descriptions.

System No. System Type Fan Conirol Cooling Type Heating Tvpe
1. FTAC Packaged terminal air conditioner Constant volume Direct expamnsion Hot-water fossil fuel boiler
2. FTHP Packaged terminal heat pump Constant volume Dircet expansion Electric heat pump
3 PSZ-AC Packaged rooftop air conditioner Canstant volume Direct expansion Fossil fuel fumace
4. PRE-HP Packaged rooftop heat pump Constant volume Direct expansion Electric heat pump
5. VAV
wﬂwl i Packaged rooftop VAV with reheat VAW Direct expansion Hot-water fossil fuel boiler
B VAV
= Packaged rooftop VAV with reheat VAV Direct expansion Electric resistance
ke Packaged roofiop VAV with reh vav Chilled Hot-water fossil fue] boiler
o ' wi eat waler t-water fossi

BOWAN 3 = =
with PFF B VAV with reheat VAV Chilled water Electric resistance




Bad Decision #9
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Bad Decision #9

What is Actually
Happening...
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Bad Decision #9

What is Actually
Happening...




Bad Decision #9

Hrs Hours 0 - 24 All months
Dec Jan 1.4k
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Hot stress | °F <23 23-32 32-41 41-50 50-59 59-68 68-77 77-86 86-95 >95

In our climate, it’s less than 60°F for 65% of the year,
and less than 50°F for 50% of the year




Bad Decision #10

Massing Studies

= 4

East

South

Stretched South

Thermal Template

.SPAI:E: Conference/ Meeting/ Multipurpose
[ ]sPACE: Corridar/ Transition

[lsPACE: Library - Reading area

[]sPACE: Office - Enclosed

.SPACE: Restrooms

Bl sPACE: vestibule




Massing Studies

Bad Decision #10

Total kbtu/sf/yr




Bad Decision #10

It’s not something separate to think about, it’s another
constraint to add to the designer’s list.

IT Requirements Grading and Water Runoff
View Corridors Orientation

The Ta keaway: User Group Needs Thermal Comfort
Access and Entry Soils Conditions
Circulation Program Requirements
Codes & Zoning MEP Systems
Uses Materiality
Daylight Form

Energy Usage & Cost Acoustics




BONUS Bad
Decision

“15 USA_CO_Denverlntl AP.725650_TMY3.cpw - Elements ‘ ‘

I h | : File Edit Tools View Window Help
e I S k . Site Name: Denver Intl Ap
.

Latitude [degrees] 30.83 Longitude [degrees]: -104.65
Time Zone: -7 Elevation [ff] 5413.39

Tools:‘ Offset H Scale H MNormalize || Normalize By Month | VariablestoHoldConstant|

DateTime Dry Bulb Wet Bulb Atmospheric Relative Dew Point Global Solar Normal Solar
Temperature [F] Temperature [F] [atm] lidity % Il [BTUMt2] [BTUIR2]

1995/01/01 @ 00:00:00 -04 -0.97 083 -344

. 1995/01/01 @ 01:00:00 212 14 0.82 -142
T h e Ta ke a Wa y 5 1995/01/01 @ 02:00:00 4.46 376 0.82 133
1995/01/01 @ 03:00:00 6.08 558 0.82 4.03
1995/01/01 @ 04:00:00 86 783 0.82 5.62
1995/01/01 @ 05:00:00 12.02 1127 082 947
1995/01/01 @ 06:00:00 1454 1345 082 11.02 0
1995/01/01 @ 07:00:00 1814 16.75 14.08 313
1995/01/01 @ 08:00:00 21.38 19.66 16.76 291
1995/01/01 @ 09:00:00 28.04 24.44 19.27 L 38
1995/01/01 @ 10:00:00 3452 284 194 38
1995/01/01 @ 11:00:00 37.04 2032 17.86 1029

1995/01/01 @ 12:00:00 39.92 3033 15.84 16.11 v

Columns: [ Add ] | Remaove | | Mave Left | ‘ Iove Right Units: 1 51 (&) IP
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Final Remarks

Great Opportunities




Mandy Redfield, PE, LEED AP BD+C
Miles Dake, EIT, Assoc. AlA, LEED AP BD+C




