A Presentation will begin shortly
A Session will be recorded
A All attendees are muted

A Please be aware of Q&A at bottom of screemsk
your questions there

A We will address questions at various points in the
session
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Summer Sustainability Series and Sustainable Buildings recorded webinars
are available through the City of Chula Vista CLEAN website
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What Is Ventilation
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Why Ventilate?

A Human Health

A Productivity & Alertness(CO,)
A Moisture/humidity control

A Odor & Contaminantremoval
A Pressurization

For Occupants




How Much Ventilation is Required? California Code of
Regulations (C.C.R), Title 24

A Building Codes establish minimum required
ventilation rates - y

A Application specific designrequirements
(Labs, Healthcare, Cleanrooms)

A Voluntary High Performancefi Gr e e n 0
standards

2019

CALIFORNIA CODE OF REGULATIONS * TITLE 24, PART 4
5ed 00 form Mechanical Code®




Code Required Ventilation

2019

CALIFORNIA CODE OF REGULATIONS ' TITLE 24, PART 4
Based 0 2018 Uniform Mechanical Code®
tandards Commission

CODE

2019

CALIFORNIA CODE OF REGULATIONS | TITLE 24, PART 6

California Building Standards Commission

‘\IFD

NONRESIDENTIAL, HIGH-RISE RESIDENTIAL HOTEL/MOTEL OCCUPANCIES, AND COVERED PROCESSES —MANDATORY REQUIREMENTS

TABLE 120.1-A—continued
MINIMUM VENTILATION RATES

VENTILATION AIR
TABLE 402.1 (continued)
MINIMUM VENTILATION RATES IN BREATHING ZONE'?
[ASHRAE 62.1: TABLE 6.2.2.1]
PEOPLE OUTDOOR AREA OUTDOOR DEFAULT OCCUPANT
OCCUPANCY CATEGORY* Air Rate Rp Air Rate Ry DENSITY® c:s.s
(ctm/person) (ctm/ft?) (people/1000 %)
Shipping/receiving” 10 0.12 2 2
Sorting, packing, light assembly 7.5 0.12 ¢ 2
Telephone closets — — — 1
Transportation waiting 7.5 0.06 100 1
Warchouses” 10 0.06 2
PUBLIC ASSEMBLY SPACES
Auditorium scating area 5 0.06 150 1
Courtrooms 5 0.06 70 1
Legislative chambers 5 0.06 50 1
Libraries 5 0.12 10 1
Lobbies
Museums (¢ TABLE 403.7
Mo RSHRAE 21 TABLE 6.51
s OCCUPANCY CATEGORY® EXHAUST RATE (ctm/unit) EXHAUST RATE (ctm/ft?) AIR CLASS
Arenas’ - 0.50 1
Art classrooms - 0.70 2
Auto repair rooms’ - 1.50 2
Barber shops 0.50 2
" Bathroom'"? 20/50 2
Beauty and nail salons - 0.60 2
Cells with toilet - 1.00 2
Copy, printing rooms - 0.50 2
Darkrooms - 1.00 2
Educational science laboratories 1.00 2
Janitor closets, trash rooms, recy- 1.00 3
cling
Kitchens ~ commercial 0.70 2
Kitchenettes 0.30 2

OCCUPANCY CATEGORY AMASUTIOOR ARBATER,. |MARBIREORDOE ‘ AIR CLASS I NOTES

Office Buildings

Breakrooms 0.50 0.15 1

Main entry lobbies 0.50 0.15 1 F
Occupiable storage rooms for dry materials 0.15 1

Office space 0.15 1 F
Reception areas 0.15 1 R
Telephone/data entry 0.15 1 F

Miscellaneous Spaces

A Occupant based: CFM/person

A Area based: CFM/sqft




High

Performance Ventilation
CONVENTIONAL

INDOOR ENVIRONMENTAL
QUALITY CONDITIONS
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ENHANCED GREEN

INDOOR ENVIRONMENTAL
QUALITY CONDITIONS

Carbon dioxide levels at

600

parts per million

Ventilation rates at

40 =

cubic feet per minute of outdoor air per
person

Indoqr total volatile
organic compounds

LESS THAN

micrograms/cubic meter



Conventional Non -Residential Ventilation

Mixed Air Supply System
(Ventilation & Cooling)

Building Ventilation Exhaust/Return

——Building Supply



Conventional Non -Residential Ventilation

Building Ventilation Exhaust

Building Ventilation
upply

“UINTEGRAL



Conventional Non -Residential Ventilation

Floor Air Handling Unit

Floor Main Return

Floor Main Supply

“UINTEGRAL



Conventional Non -Residential

S
Cold Primary Air @

Typical Values

(Mixed) Supply Airflow Rate: 0.7571 1.5 cfm/sqft
Ventilation (Outside air) percentage: 15-20%
Ventilation airflow: 0.15-0.2 cfm/sqft

Total air changes per hour (ACH): 4-6

Outside Air ACH: ~1

o o o T I

INTEGRAL
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Filtration

MERV Rating = Minimum Efficiency Reporting Value

Microparticle

.3-1.0 micron (um)

Performace Rating
Perfmmlaﬂnte Rating | Particles sized 1.0 to | Particles sized 3 to 10

3.0 microns (um)

Performace Rating

microns (um)

“UINTEGRAL

<20% Less than 50% 85% or Better
10 < 20% 50% - 64% 85% or Better
1 < 20% 65% - 79% 85% or Better
12 <20% 80% - 90% 90% or Better

« Better

Commercial
Buildings

- Hospital Labs

« Better
Residential

Common Filter Types

« Bag Filters
« Pleated Filters
« Box Filters

Lead Dust, Flour,
Auto/Welding Fumes

Types of Particles

Previous Code Requirement
(2016 & earlier)

Current Code Requirement
(2019 in effect since Jan 1, 2020)

2019 CalGreen (Title 24, Part 11, 5.504.5.3)

In mechanically ventilated buildings, provide
regularly occupied areas of the building with air
filtration media for outside and return air that
provides a Minimum Efficiency Reporting Value
(MERYV) of 13.

ARgAnE
oA




Challenges with Ventilation

A Energy use (fan power & heating/cooling)

A Space (ductwork, shafts, mechanical equipment)
A Cost (first cost & operation)

A Effectiveness

I— — Areaswith HighPotentialof
) J pollutantaccumulation



Alternate Ventilation Strategy JdDisplacement

J/\lf ’/\" Outside Air Intake ~

i Air Handling Unit by

EZ Displacement
0 & ,..-\,— . Diffusers
g S V é“ v éw -

Occuplec Zone Exhibits

Radiant in Slab Heating

Induced Ai
Thermal Plume

“UINTEGRAL



Alternate Ventilation

Chilled Beams

“UINTEGRAL

Strategy 0 Dedicated Outside Air System
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(DOAS)
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DOAS
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(Typical)

Chilled Beams
(Typical)

a Purﬁp
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Alternate Ventilation Strategy o0 Natural Ventilation

A Operable windows, louvers

: L / /
A Cooling & ventilation " AL g L
RS SENEar. Y i i
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Adapting ventilation In response to COVID.
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Scientific understanding of COVID Is evolving.
We are not medical doctors or epidemiologists.

I ERa—,. .




and COVID-19

Ventilation

Q/}Z
o,

droplet nuclei

infected person

inspired by Francesco Franchimon viaREHVA

droplets
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Ventilation and COVID-19

Existing Buildings:
- In-person audit ofexisting systems

- Validate system operation & control
sequences

- Tailor solutions to fit systems and
usage
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New Buildings:

- Natural ventilation & Outdoor spaces
- Re-consider system types andzoning
- CFDfor spaces in new buildings

INTEGRAL




City of Chula Vista
Sustainability Series

Questions?

Calina Ferraro, PE
Principal, San Diego
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Residential
_Ventilation
In California
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CALIFORNIA CODEfor
RESIDENTIALVENTILATION

2019 Building Energy Efficiency Standards:
4.6 Indoor Air Quality and Mechanical Ventilation

The 2019 EnergyStandardsinclude requirements for mandatory mechanical
ventilation intended to improveindoor ai r qual ity (I AQ) 1In
systems that provide outside air to the occupiable spaceof a dwelling.

As specified by AL50.0(0), single-family detached dwelling units, and multifamily
attached dwelling units must meet the requirements of ASHRAE Standard 62.2-
2016



https://energycodeace.com/site/custom/public/reference-ace-2019/Documents/section1500mandatoryfeaturesanddevices.htm#orequirementsforventilationandindoorairquality.htm

ASHRAEG62.2 0 2016

(American Societyof Heating, Refrigeration,and Air
Conditioning Engineers)

1) CFM= (0.03 x FloorArea) + (7.5 x (Number of Bedrooms + 1)

example: (0.03x 3,000sqft.) + (7.5x (3-bedrooms +1))= 120 CFM
90 + (7.5x4)
90 + 30
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T h e r® aeged to fear, \
your CFIRIs here! .u.

CERTIFICATE OF COMPLIANCE

. CF1R-PRF-01E
Project Name: EPB Residence Revised

Calculation Date/Time: 2020-08-12T15:55:46-07:00 (Page 11 of 12)

Calculation Description: Title 24 Analysis Input File Name: EPBrev.ribd19x

IAQ (INDOOR AIR QUALITY) FANS

(@ T = TS s e S

3 ; IAQ Recovery Effectiveness -
Dwelling Unit IAQ CFM IAQ Watts/CFM 1AQ Fan Type IAQ Recovery Effectiveness (%) | SREIAQ Recovery Effectiveness

- SRE

PROJECT NOTES
Energy Pro uses Ashrae for HVAC design.,

Revised roof areas with the R-22 min and po




ASHRAE options for Continuous
Mechanical Ventilation

AExhaustOnly, er-Supply-Only:
A2-Speed BathFansfor Exhaust Only Ventilation

ARequireslInfiltration through building envelope, or alternatively supply
arf rom opad it v

ABalanced Ventilation
AHeat RecoveryVentilators (HRV) orEnergy RecoverVentilators (ERV)
A Allows for elimination of bath fans & laundry fan




EXHAUST-ONLY VENTILATION
with 2 -Speed Bath Fans




EXHAUST-ONLY VENTILATION
with 2-Speed
Bath Fans
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EXHAUST-ONLY VENTILATION
with 2-Speed Bath Fans

PROS:
Alnexpensive strategyto meet code
AGenerally worksOK,i tbét®r than nothing!

CONS:
ANoisy (motors ramp up speed to achieverequired airflow)

AFangrilles require constant cleaning

ASu c ki n ga idaHréugh ghe building envelope (uncontrolled
Infiltration)

ADoesndt pr ovi drear asivé€ asbalanced ventilation
does.



EXHAUST-ONLY VENTILATION
with 2-Speed Bath Fans

Addressinguncontrolled infiltration: 0 P a siIsn |v # tprevide
control for supply-air locations.

CONS:
A Max 18 CFMairflow and thus requires

severallocations.
A Where tolocate to dump unconditioned air?

A Minimal filtration, but filters still require
frequent cleaningin order to provide
adequate airflow.




EXHAUST-ONLY VENTILATION
with 2 -Speed Bath Fans




That was then, this 1Isn o weé

ACalifornia istrying to move us awayfrom lousy exhaustonly ventilation and
towards balanced ventilation (using H R Vd@nd E R V asswgll,as encouraging us
to build tighter building envelopes.

AAs of January1, 2020the T24 Energy Modeling is providing a significant credits
for 1) incorporating H R Vdnd E R Viriics projects, and 2) making buildings
more airtight.

AAND the Energy Modeling provides a much bigger credit by incorporating
BOTHH RV / E RMakiag buildings more airtight (providing aos uper bu
In credits.)

Building Sciencel01:0 Bu i | dVerfilatg it g h 1



HRV&dERV O s .
OPTIMUMVENTILATIONSTRATEG¥FORIAQ

Balanced ventilation that
exhaustso s t ail apdo
provides fresh, filtered 1
supply air directly from i
outdoors.




HRVOS ERV®dD S

Heat RecoverVentilator (Sensible Heat Exchange Only) oEnergy
RecoveryVentilator (both Sensible and LatentHeat Exchange.)

Can be either aDedicated Stand-Alone HRV/ERVSystem,or it can
be incorporated into the forced-air system.




HRYV incorporated into forced -air
system

Qutside Stale air coming from different areas of the
house e bathroom, kitchen)

* Unit air flow should be belanced while HRV is on "High” spaed and fur-

nace biower is ruming Forced Air

Furnace




HRYV incorporated into forced -air
system

PROS:
ARelativelyinexpensive and quick to install

CONS:

AUsesthe return(s) for exhaust, and therefore as controlled as
a dedicated, stand-alone system which exhaustsonly from
O w eareasand suppliesonlyto o | | vareasg O

ANot asbalanced as adedicated, stand-alone system which
has adjustable ports to provide airflow suitable to spaces.




Dedicated, Stand-Alone ERV




Dedicated, Stand-Alone ERV




Dedicated, Stand-Alone HRV
Low-Costo P a i H R Mgystems

L 2,8525q.ft SFRrequiring
59 cfm, with 3 x Pairs
providing 60 cfm

15-20 CFMPer Pair

1,200sq.ft ADU
requiring 34.5cfm,
with 2 x Pairs
providing 40 cfm




Dedicated, Stand-Alone ERV

PROS:

A Providesthe bees kneesfor optimum indoor air quality, exhausting airwe
want to exhaust and bringing fresh, filtered air to where we need it most.

A Provides excellent distribution of fresh air throughout a structure.

CONS:

ACanbe e x p e n Dt thené&gain what is the value of healthy air?

AWhole-House Systems arecomplex to install, hard to find installers who
know how to do it properly.

ARequiresadequate spacesfor equipment to be housed.

ALow-Costo P a i HrRev&ystemsstill require bath and laundry fans,which
would in turn require an integrated make-up air system (adding more $$3$)




Grateful Clients

Youd o nkaaw whaty o u 0 v e
gottil i tgone




