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NEED

* 50% of floor space and 94% of buildings are < 50,000 ft2

« Custom energy analysis for small buildings with simple HVAC

systems can be costly compared to savings

* There Is a need to analyze both retrofits and high efficiency new
buildings with simple inputs

* Prescriptive approaches may have diminishing returns and do not

directly achieve performance targets

* Performance approach allows flexibility, accounts for integrated

design, and achieves greater savings

SOLUTION

Simple Building Calculator

» Web-based tool for small and simple commercial buildings

» (Generates quick, interactive energy estimates of efficiency

measures.

* Needs simple inputs of most impactful building components.

* Provides quick scenario comparisons

* Helps explore options to reach a performance target

SBC FEATURES

Input Parameters:

* Envelope
* |nternal Load

* Occupancy
Controls

« HVAC

Building Types:
« Office

 Retall

Outputs:
« Site energy

e Source energy

 Energy cost

e Carbon emissions

Climate Zones:

Sensitivity
Analysis

Model
Specification

Regression

Development

Model
Development
& Validation

Web-tool |
Development;

. Simple Bullding Calculate
Project Inf
lew Scenario
. Provect Mames o [ sie £w
Standand
e 2A (hot, humid) -
ASHRAE 90,1 2019
Buiildlireg Typee
] i e HUAC
xxxxxxxxx Packaged WAV with electric re A5H
design
lirmate ;
: IR W B B3
e 4 (mixed, maritime
b ) Floor frea: S
50000
SRR m et |
. 0 0.05
° suparctc - - l
Blectridty fate , BT S
Flaor F-Factor (Btu/h-ftF) El - " : &
01063 hh 0.261 072 | Legen d
—
Matural Ges Rate: )
Electricity Gene
0se Ehenm Wall U-Factr (Btu/h-fta-F) [ s | exterior equipment, refrigeration, generatars.
o017 0459 lectricity HYAC Ausd
Blertridity Can non Emisslons: - S poce Cooling: Inch
1.4 Ib CoZeWh Electricity space heating:
Wind tor (Btu/h-#2-F) nput
e ml Maturad Gas space heat
Matural Gas Carbon Emissions: [E] 1.02
1 Ib Code/dWh
Blectricity Source Corversion Facto: | ] | Wmdewskee ml
009 .82 Hecticty | Natral
o kol ®) Gas
pace Space
Matural Gas Sowrce Conuersion Faclor: Envelope Lesksge (cmA2@75p3) IH:EI:EEZJ GGGGGG Aulliary | o ling Heatin deati
10 b e 0.025 2 732 403
S 2 483
B Reof U-factor (Buu/h-Fii-F) El -
Contin e 0.03 I S Bl I
or
Scena riu Enﬂ 5 hut Sensitivity Diagram Scenario Report
F Performarce Metre
ensilivity Analys
- ERN: .85 FRV:
Mame: New Scenario __ mmmmmm
[=] durr seenana u: 40000
Floor Arez 0000 () I — =
[ [recoes]
" . - FanCtrd
Building Typo: OfficeMedium L
FFFFFFF = Compare wit
l:l[=r| wr
Lhimake Jone: 8 Lpo: 051] LD " ——
=]
ELL: 3726 (kBtw/Ti2-yean) [Elscs 0 37.26 Site EUI
| URsef 053
Status: acthve o 12
5 cak: 125 saae [ emign |
Teme: 2022 0T Q8TIT: 3T 18654 | Owindons o5 37.26 ASHRAE 90.1
‘2l = Uwall: 0282 mani
[estab: 0.542
I
Btu/ft2) 40 (kBtu/ft2) a5 (kBtufft2) 50 (kBtu/ft2) I Soure akdowm
B G=nessl (ERBnaMI)
. ., 32.33
Heatirg {Hectricty] kBt R
B Hcoatng {Mobual Gas] (eSS
493
B o [Efny i) s

e Scenario comparison e

 Energy code
comparison

U.S. DEPARTMENT OF

ENERGY

BATTELLE

Electrichy) [kBowiid)
160.9%

il iy R

E31%

ool [RET,'T)
209

Scenarlos

PNNL is operated by Battelle for the U.S. Department of Energy

11/29/2022 | PNNL-SA-174893

METHODOLOGY

l. Sensitivity Analysis — to identify
prominent energy impact parameters for
specific building types
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Il. Model Specification — building energy
simulation to capture individual and
Interactive energy impacts — Latin
hypercube sampling algorithm- 3000
simulations.

lll. Regression Development multi-
variate polynomial regression coefficient
sets for each combination of climate
zone, building type, HVAC system type.

Yy
= [o + 2.31?51 + Baxy + BmXm + Bi1X%
+ Boox5 + BumXm + Bi12X1X2 + BmnXmXn

V. Model Development & Validation
feature selection and training

ENtot

= ELcool + ELaux
+ ELgen + ELheat
+ NGheat

V. Web-tool Development integration of
regression model and front-end web
architecture
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