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Source of Input Data

» Residential (~15 min. data)

— Yarnell (37 sensors)

— Wolf Creek (4x 356 sensors/building)
— Campbell Creek (3x 144 sensors/bldg.)
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Multiple multi-zone HVAC systems installed

HVAC system A HVAC system B HVAC system C
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Operate HVAC System A

HVAC system A HVAC system B HVAC system C
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Operate HVAC System B

HVAC system A HVAC system B HVAC system C
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Operate HVAC System C

HVAC system A HVAC system B HVAC system C
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FRP2 Sensors

Refrlgerant Temp and Press <Airflow Air Temp And RH
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Measured performance of multiple HVACs

(same building, occupancy, weather)
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Energy Modeling for Generalizing Results
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Visual Analytics for DOE’s Roof Calculator

Multivariate Visualization of Large-Scale Parameter Sweeps

Parallel Coordinates Plots

Time-variant Function Plots

i

Category Charts

Climate Zone Map
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RSC Debug

 Selection of heating outliers

Energy to heat the building

 All have box building type
and in Miami, FL
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From Visual Analytics and Simulations
To Actualized Energy Savings in the Marketplace

CEC & DOE EERE: BTO Industry & Building Owners

u“\ CenTIM.RK

DOE: Office of Science

Engine (AtticSim/DOE-2) debugged
using HPC Science assets enabling
visual analytics on 3x(10)® simulations

CentiMark, the largest nation-wide
roofing contractor (installs 2500

- roofs/mo), is integrating RSC into
e their proposal generating system

25 316 web simulations, 156 feedback, 3+ million runs

‘ Average: ~81 visitors/day

Heating/Cooling
© Hesimg e
B Py
Nt o fmace = -p-
N famace ‘* Innovative Roofing and Flooring Solutions
gocin L N0 ".M-x- iee
at brpecior et N
J (he " °F per Bray
re

AtticSim

Roof Savings Calculator (RSC) \ *
N

web site/service developed
(estimates energy and cost savings - _
" T 77,577 visits came from 112 countries

from roof and attic technologies) o
20+ companies interested

Leveraging HPC & Vis resources to facilitate deployment of building energy efficiency technologies
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EXisting tools for retrofit optimization
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Simulation Engine
DOE-$65M (1995-7?)

EnergyPlus

Development Costs%

Project Development Costs as % of Project Investment
(based on sampling of federal ESPC projects)
50%

3,000+ building survey, 23-97% monthly error
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From Visual Analytics and Simulations
To Actualized Energy Savings in the Marketplace

Titan is the world’s #1
fastest buildings energy
model simulator

500,000+ EnergyPlus
building simulations in
less than an hour

125.1 million U.S.
buildings could be
simulated in 2 weeks

8 million simulations for
DOE ref. buildings
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Autotune
Automatic Calibration of Simulation to Data
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Autotune Calibrates
Building Energy Models

DOE Office of Science DOE-EERE: BTO

. _‘;; SWEaRIVIaaT
p2 i@ ll

Features:

* Calibrate any model to data

 EnergyPlus calibrated in 1 hour (web
service) or 6 hours (laptop)

» Calibrates to the data you have
(monthly utility bills to submetering)

Industry and building owners

Results

ASHRAE
Autotune
-. R G14
equires
Il CVR 15% 1.20%
NVACETEN NMBE 5% 0.35%
Hourly CVR 30% 3.65%
ACEER NMBE 10% 0.35%
Results of 20,000+ Autotune calibrations
(15 types, 47-282 tuned inputs each)

[ Residential  Tuned input avg. ]
home error
Within Hourly — 8%
30%/day (actual Monthly — 15%
use $4.97/day)

15+ organizations interested

Leveraging HPC resources to calibrate models for optimized building efficiency decisions
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Discussion

Oak Ridge National
Laboratory

Joshua New, Ph.D.
newjr@ornl.gov
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