Code Compliance via
Tools and Resources

Getting Out of the Book and Into the Real World!
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No energy for
ENERGY
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- operation at AHRI Standard 550/590 test conditions of 44°F (7°C) leaving chilled-water temperature and 2.4 gpm/ton evaporator fluid flow and 85°F (29°C) entering condenser water temp
water flow shall have maximum ful-load kWiton (FL) and part-load ratings requirements adjusted using Equations 4-£ and 4-7.

lation 4-6)

lation 4-7)

-----

PL v rating, adjusted for nonstandard conditions.

592 - (LIFT)' - 0.0000346496 IL.’FT}E-!-U.DEE‘IMQE IUFT#:—G.HT‘IQ‘Q (LIFT) +3.9302
E +0934
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E
g vag

1denser leaving fluid temperature ( =l-"-.|

iporator leaving temperature (°F).

es are only applicable for centrifugal chillers meeting all of the following full-load design ranges:

 leaving temperature: 36°F.

1 leaving temperature; 115°F.




What happens
to a code book
that you don’t
understand?




Leaving us with efficiency on
paper only
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Keep it simple
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Don’t tell me
what the code
Says...

Help me do my
job!!!

Mozingo Code Group LLC



We tell them that...

ENERGY CODES ARE
LIFE-SAFETY CODES

The Building Science Proves It!

SHAUNNA MOZINGO CHRISTINE BRINKER
THE MOZINGO CODE GROUP SOUTHWEST ENERGY EFFICIENCY PROJECT



Show Them...

THIS DIAGRAM HIGHLIGHTS
THE PATHS OF FIRE
PROPAGATION THROUGH
IMPROPERLY SEALED WALL

PENETRATIONS. COURTESY OF
IFC
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Don’t just tell them to build
tight, show them why!!!

Look how houses have changed




ransport Mechanism

Air flow basics
Air is a fluid — like water

Two requirements for air flow
- Hole or path
- Driving force = pressure difference

PRESS URE
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Stack effect

assumes calm
conditions {no wind)

@ additional warm air expands, increasing
pressure and pushing household air out
through cracks/gaps

warm
(less dense)
air rises

© air leaving the house creates

negative pressure in the cooler,
lower levels - outdoor air is drawn in
through any cracks or gaps




Vented Crawl Space

Ventilation Air

Ventilated Crawl

Energy Logic, Inc

How we
thought
it worked

Moisture
removed
from house



Vented Crawl Space

How it
really works

Air moving out
high side hole

_____ Y S S

Moisture
transported
into house
&/or attic

Air moving through
— __/ | 3 towsside hole

Energy Logic, Inc



System Effect

Having supply
and return air
not equal or
dominant ( )
leakage on
the d ucts 500 CFM in 1000 CFM out
l l Positive pressure ,\T 4 \T f
Sends vegae
basement e [ s -
negative — ( )
N 500 CFM Leakage




Bulk Water

* Finds path of least resistance
e Generally follows gravity

e Can be drawn upward or sideways
 Capillary action

« Best practice

'Péfl,!ha:&n DA


http://www.buildingscience.com/documents/digests/bsd-103-understanding-basements/2006-10-27.1174029382/image_view_fullscreen

Vapor Diffusion

* Moisture moving directly through a material
* From More to Less

e Vapor pressure pushes water at a microscopic level through

a material

Function of

- Temperature

Relative humidity [

o Mauarwerk

200m=,
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Moisture

One of the main reasons for producing
an airtight building is to protect the
structure against dampness originating
from air leakages.

Photo: passivehousesystems.co.uk







Make sure they know there are options!!

ASHRAE 90.1

IECC

Paths of

COmpliance * Prescriptive
Options-  R-Value Method

, e U, C and F Factor Alternative
Commercial e Component Performance Alternative
e Performance

e Above Code




Options,

People, -
. 1 Prescriptive
OptIOnS ce e R-Value Method

e U-Factor Alternative
e Total UA Alternative

Paths of

Compliance Simulated Performance Alternative
Options-

Repsidential Energy Rating Index

Above Code Options




Did | mention OPTIONS?

2015

2012 2018

C406 Additional Efficiency Packages



Energy Use Breakdown,

S/SF

Pumps, $0.01

Fans, 50.13

Cooling, $0.19

-1 > 6 C O m

Heating, $0.32

o

$0.01

Ext Lighting,
$0.05

Interior
—Lighting, $0.23

Water Heating,

2

Energy Savings
Breakdown, S/SF

Show Cooling, $0.13
Them The
MoneySS

©2019 1

Fans, 50.03

Equipment,

$0.00

Pumps, $0.00

Ext Lighting,
$0.04

\ Interior
Lighting, $0.10

Water
Heating, 50.00

Heating, $0.24




Plans
2003 |ECC " e
Verifi Field Verified c Jies? Comments |

Section # Mechanical Rough-In Inspection Value Value Assurmptions

Complies

n] M
HVAC equipment cooling efficiency verified oes Mot
Comphy

Then help them =

oMot
Hiciency:
Efficiency Applicable

Complies

[ ] [ ]
oDoes Mot
502.2.4.4 |
Cutdoor air and exhaust systems have motorized dampers that Comply
[ ] automatically shut when not in use and meet maximum lzakage rates, Nat

[ME4]3 Check gravity dampers where allowed. Observable

ONat
Applicable

oComplies
TiDoes Mot
Comphy
oMot
Observable
oMot
Applicable

Demand control ventilation provided for spaces = 500 ft2 and = 40
people/1000 ft2 occupant density and served by systems with air side
economizer, avto modulating outside air damper control or design
airflow = 3,000 cfm

503.2.5.1

nComplies
oDoes Mot
Air economizers provided where required, meet the requirements for Cormply
design capacity, contral signal, and high-limit shut-off and integrated cMat
503.41 economizer control Observable
[MELZ]1 Mot

50331,

COMPLIANCE

503.4.2 WAV fan motors = = 10 hp to be driven by variable speed drive, have a |OWane axial fan  |oVane axial fan Comphy

ME2]2 wane-axial fan with variable pitch blades, or have controls or devices to miMat
l ] limit fan motor demand. o0ther nOther Observable

Mt
Applicable

Complies
ODeees Mot
Comphy

Mot
Observable
Mt
Applicable

503.2.6
Exhaust air energy recovery on systems = = 5,000 ofm and 70% of design
IME3DIL supply air.

2009 |ECC » Comments |
Complies?

Section i Rough-in Electrical Inspection Assumptions

oComplies
CODees Mot
Comphy
Mot
Observable
cilat
Applicable

505232
Automatic lighting controd to shut off all bullding lighting installed in
[EL1]2 buildings = 5,000 ft2.

oComplies
Does Mot
Conmply
dMot
Observable
Mot
Applicable

505221
Lighting controls installed to unifarmly reduce the lighting load by at | % area in
|EL10iecc]1 least 50%. compliance:

©2019 Mozingo Code Group LLC 28



The Checklist

2009 International Energy Conservation Code Plan Review Checklist -Commercial

Plan Review/Permit #
Project Address

Project Contact Info

Building Type

Compliance Approach

Plan Review Contact Info

Jurisdiction Name/Address

County

‘Substantiating Data

Project Information Sheet

Date
Name Phone
email

Retail/Mercantile Office Edcuation/School
Restaurant/Dining/Fast Food Healthcare Assembly/Religious
Lodging/Hotel/Motel Warehouse/5torage High Rise Residential
Other
New Construction Addition Renovation
Prescriptive UA Trade Off Performance

Glazing<40% | |

Name

Compliance with [ECC|  |Compliance w/ ASHRAE90.1 | |

Phane

email

Mechanical Load Calculations
Duct design
Lighting Plan

Climate Zone

ramnlianra Path dariimantatinn

©2019 Mozingo Code Group LLC 29



Top Items for Energy Code Plan Review

2015 International Enery

Some Other Resources

Conservation Code Checklist-Commercial

Full Energy Code Checklist

HVAC SWH System Compliance
Code
Section Duct & Piping Systems
40323 Duct Insulation [] 4032911 Low pressure duct system ™ . . . i
2015 International Energy Conservation Code Checklist-Commercial
20525 DuctSealing [ 4032902  Medium pressure duct system [ Project Inf tion Sheet
roject Information Sheet
403210 Pipe Insulation [] 4032903  High pressure duct system —
HVAC Equipment Plan Review/Permit # Date
302.1 Design Conditions 4032.1 Load calculations |:|
40322 Equipment sizing 40323 Equipment performance |:| Project Address
Project Name
403231  Water-cooled centrifugal 403232  Positive displacement chilling g
chilling packages ckages
ing packas [:l packag ] Project Contact Info  Name. phone
403241  Temperature/humidity control |:| 4032411  Heat purmp control — email
4032.4.12 Deadband 4032.413  Setpaint overlap [
403242  Off-hour controls 403.2.42.1 Thermostat setback I:l Building Type Retail/Mercantile Office] Education/School
032422 pack and shutd w032423 A . il Restaurant/Dining/Fast Food Healthcare| Assembly/Religious|
. 2.4.2. to setback and shutc .2.4.2 o itic start capabilities
° e s oMt st e I:l Lodging/Hotel/Motel Warehouse/Storage High Rise Residential
403243  Shutoff dampers 4032.44  Zone isolation — Other|
403245  Snow & ice melt contrals 403246  Freeze peotection controls |
403247  Economizer FOD 40325 Hot water boiler outdoor temp New Construction Addition Renovation
setback control l:l
Compliance Approach Prescriptive UA Trade Off Performance
403261 Demand control ventilation 413262  Enclosed parking garage controls 1 P PP P
40327 Energy recovery ventilation 403.2.8 Kitchen exhaust systems :l G‘HZ\'I‘\E <30% G'Eliﬂg <40% :l CD!TIDHEHCE W," ASHRAE 90.1 :[
403211  System commissioning 403.2.12 Alr system design & contrel .
& completion €406 Additional Efficiency Package Option
40332.12.1 Allowable fan floor hp 403.2.12.2  Motor nameplate hp I:l
4032123 Fanefficiency 403.2.13 Outside heating |:| Plan Review Contactinfo Name, Phone
email
403214 Refrigeration equipment 4032158  Walk-in coolers, freezers, refrig-
perormance 4032.16 erated warehouse conlers
Jurisdiction
403217  Refrigerated display cases (.
County, Climate Zone
Economizers
4033.1 Integrated economizer control 403.3.2 Economizer heat system impact Substantiahng Data Mechanical Load Calculations
40333 Air economizer 403.3.4 Water-side economizer L] Duct design
4034 Hydrenic and multiple-1ene HVAC systems controls and equipment ] Lighting Plan
Compliance Path documentation
4035 Refrigeration systems 403.5.1 Refrigeration condensers ] P < ¢ Pert, Alternati 4 ComCheck
ompaonent Perrormance ernative- nee omChec
40352 Compressor systems [:l Performance - need Engineering Analysis
Service Water Heating Prescriptive - Show R values and U values on plan
4042 equipment efficiency [:' 404.2.1 High input rated system Other Please describe
4043 heat traps 4044 piping insulation ]
4045 Heated water supply piping 4046 Circulating & temp maintenance ] Plan & 4 Project C -
an Review ant roject Comments:
4047 Demand recirculation control 404.8 Drain water heat recovery unit ]
40431 Pocls & spas heater 404.9.2 Tifme switches ]
40493 Covers 404.1 Partable spas 1
40411 Commissioning & Requirement |:| ™

©2019 Mozingo Code Group LLC
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How do | fit Energy Code enforcement into
my already busy routine?
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HOW = IMPLEMENTATION PLANS

Town of Parker 8 Steps to Implementation

Early Code Training

Inclusive Training

Relate Energy Code to Building Science
Energy Ratings

Internal Champion

Phased Roll-Out

Field Inspection

0O N O U A WwWheE

Outreach



A foot in the
door to full
code
compliance

2|
i

CoolClips.com

©2019 Mozingo Code Group LLC 34



www.Colorado.gov/energycodes

©2019 Mozingo Code Group LLC 35



Table 6. Estimated Cost to Consumer of 2018 Code Compliance

Selected Cities Miami, Dallas, Seattle, Chicago Fairbanks
Los Angeles New York
Climate Zones 182 384 5-7 8
Reference Houses 182 1,2,3,&4 3&4 3&4
2018 IRC 2018 IRC Cost Range ($)
Ref it Code Change Chapter Reference High Low High Low High Low High Low :
R-8 Support for headers: revises
(RB229) table for minimum number of wall House:
king studs; now only requires 1 N R602.7.5 (493) (516) 0 (210) 0 (90) 0 (90) openir
. Construction
or 2 for low-wind urban and than 3
suburban conditions.
N A H B R-11 Masonry veneer: adds new
House:
(RB303) provisions for brick tie wall brick v
attachment over foam . R703.8.4 N/R N/R N/R N/R 325 (73) 325 (73) .
. " Covering contini
2 O 1 8 | R C sheathing and direct to 7/16
insulat
sheathing.
E-1 Reduces the maximum e Table House
CO St St u y (RE31)  window U-factor requirement Effi g\:‘ N1102.1.2 N/A N/A 85 74 85 78 85 78 Climat
in Climate Zones 3-8, =iy o 3-8
E-6 Lighting efficiency: increases
(RE127)  the percent of permanently Energ House
installed lighting fixtures that il N1104.1 8 8 8 8 8 8 8 8
L ) Efficiency climate
must contain high-efficacy
lamps from 75% to 90%.
M-1 Duct sealing: eliminates the House:
(RM36) requirement for sealing metal
longitudinal seams of snap- Duct ducts |
M 4. 12 471 4 471 4 471
lock and button-lock types of Systems S L (129) - Ll (348) (471) (348) (471) inside
HVAC ducts located inside condit
conditioned space space
Total to Consumer (485) (637) 93 (599) 70 (548) 70 (548)

Is it cheaper to build to the 2018 IRC?

https://www.nahb.org/nahb-priorities/construction-codes-and-
standards/research.aspx



https://www.nahb.org/nahb-priorities/construction-codes-and-standards/research.aspx

Decoding
the Code —
AKA:
Resources
and Tools

Common

Surveys of other
jurisdictions —

Code Edition and
just questions

various
jurisdictions of
different sizes
and different

Implementation
Plans

Code
Adoption
Assistance

(NAHB cost analysis,
buildingscience.com

’

Buildingcodecollege

Code Books and
other books

How-to

material

MOU between

BB Jurisdictions

and Raters

Mozingo Code Group LLC

Learning from
each other!




Parting words:

Don't tell me what the
code says, tell me how
to make it work: tell me
how to use it! Help me

understand WHY!



Code adoption assistance, code training, research, code development, plan review,
compliance studies, code resources

Presented by:

Shaunna Mozingo

President
The Mozingo Code Group LLC
sdmozingo@shaunnamozingo.com

"™ Mozingo |cobe

GROUP
LLC



mailto:sdmozingo@shaunnamozingo.com

	Code Compliance via Tools and Resources
	So much code, so little time
	So much code, so little time
	So many options
	No energy for ENERGY
	Who was this code written for anyway?
	What happens to a code book that you don’t understand?
	Leaving us with efficiency on paper only
	Keep it simple	
	Don’t tell me what the code says…	
	Slide Number 11
	Slide Number 12
	Look how houses have changed
	Transport Mechanism
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Bulk Water
	Vapor Diffusion
	Slide Number 21
	Moisture
	Slide Number 23
	Paths of compliance Options- Commercial
	Paths of Compliance Options- Residential
	C406 Additional Efficiency Packages
	Slide Number 27
	COMPLIANCE�CHECKLIST
	The Checklist
	Some Other Resources
	How do I fit Energy Code enforcement into my already busy routine?
	This approach:�One small step for man…
	Town of Parker 8 Steps to Implementation
	A foot in the door to full code compliance
	Slide Number 35
	NAHB 2018 IRC cost study
	Decoding the Code – AKA: Resources and Tools
	Parting words:
	Thank you!�

