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A NATURE-BASED SOLUTION AG;/ / R AIR QUALITY
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With an increasing number of wildfire events occurring year after year in Cal- \x/\g A
ifornia, one of the challenges many cities face today is the exposure to SN . - —— .
smoke produced by fires that spread faster and burn more in’?@ﬁé&yﬁiﬁis “ 4 ' —
heavy smoke comprises gaseous pollutants, water vapor, and pgn’gi\c\ke pollu- ,f%f/ﬂ/?w\l ; - . | |
tion, or particulate matter (PM). Particles generally 2.5 um in dlam&k§r§¥4§gp f/y/ _ 9§ | »
smaller represent the primary pollutant in wildfire smoke and the leading g\f\/f i — NORTH ELEVATION : 1/32" = 1"-0" EAST ELEVATION : 1/32" = 1"-0"
health threat. People at greater risk include those with cardiovascularorre- -~ | ST
spiratory disease, older adults, children 18 years and younger, pregnant a*«;\{/\v/ Wi _—
women, outdoor workers, and those of lower socio-economic status. Ac- Qip £ " - ____ g_;g
cording to the California Air Resources Board (CARB), PM2.5 contributes to W\E
5,400 premature deaths due to cardiopulmonary causes per year, in addition \
to 2.800 hospitalizations for cardiovascular and respiratory diseases and
6,700 emergency room visits for asthma each year. q f : m—
The most common advice during a wildfire smoke event is to remain in- I - 7 s 1IEE ERUELY ¢ ) .
doors. For this to be effective, buildings should have a tightly closed, air-con- | 1 I St g

ditioned space in which the air conditioner recirculates indoor air. According
to the 2021 American housing survey released by the U.S. Census, San Fran-
cisco has become the least air-conditioned metro area in the U.S. The survey
states that about 45% of the 1.8 million housing units have a primary air
conditioning source, compared to a national average of 92%. Of those 45%,
only about 34% of homes are equipped with central air, while 11% use room
air conditioning.

This research aims to provide an alternative nature-based solution to today's SOUTH ELEVATION : 1/32"=1"-0" WEST ELEVATION : 1/32"=1'-0"

conventional HVAC systems. This research will integrate the benefits of phy-
toremediation, a plant's ability to remediate soil, water, and air, with a build-
ing HVAC system to combat poor air quality in the urban environment.
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SIZING OF BIOFILTER

A metric used to indicate the effectiveness of the biofilter in an in-situ application is the air clean-

er effectiveness. Irga, P. J. (2017) This tells us the capacity of the biofilter to serve as a standalone
ventilation system for the main spaces of a hotel. Four air changes per hour will be used to size
the biofilter to serve as a standalone ventilation system for all scenarios. Based on the calculation
of Irga, P. J. 2017 the biofilter in its most effective operational setting would require 0.1872 mod-
ules per m3 to supply a ventilation equivalent of 4 air changes per hour. Assuming all this for
each scenario, throughout this study, the volume of spaces in a hotel and apartment was used to
estimate the biofilter size required to replace mechanical ventilation fully.
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TYPICAL SQUARE FOOTAGE FLOOR PLAN WITH BIOFILTER
1/16"=1-0"
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| RAFT FOUNDATION WITH BASE ISOLATORS

CHLOROPHYTUM COMOSUM

NEPHROLEPIS EXALTATA

SANSEVIERIA TRIFASCIATA

TOTAL CUBIC FEET : 259,758 CUBIC FEET = 7355.5 CUBIC METERS —
(7355.5 CUBIC METERS)(0.1872) = 1376.95 / 4 = 344.24 SQ METERS

344.24 SQ METERS = 3,705.34 SQ FEET OF BIOFILTER

(4466 SQ FT)(9'-0" CEILING HEIGHT) = 40,194 CUBIC FEET

(4466 SQ FT)(9'-0" CEILING HEIGHT) = 40,194 CUBIC FEET

(4466 SQ FT)(9'-0" CEILING HEIGHT) = 40,194 CUBIC FEET

(4466 SQ FT)(9'-0" CEILING HEIGHT) = 40,194 CUBIC FEET

(3666 SQ FT)(9'-0" CEILING HEIGHT) = 32,994 CUBIC FEET
(3666 SQ FT)(9'-0" CEILING HEIGHT) = 32,994 CUBIC FEET

(3666 SQ FT)(9'-0" CEILING HEIGHT) = 32,994 CUBIC FEET
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CLT CONSTRUCTION
FLOORS 2-8

PEDESTRIAN CIRCULATION

CONCRETE PODIUM
FLOOR 1

| STRUCTURE

15/16" FINISH FLOORING

1/16” RUBBER LAYER N
2" CONCRETE SCREED N

2" ACOUSTIC INSULATION

75 LAYER CLT

11-3/8” PLENUM SPACE

5/8" GYPSUM

FLOOR 8 - T
NUMBER OF APARTMENTS: > -

2 BEDROOM:3 1 BEDROOM: 1
STUDIO: 1
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FLOOR 7 -7
NUMBER OF APARTMENTS:

2 BEDROOM:3 1 BEDROOM: 1
STUDIO: 1
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FLOOR 6 -
NUMBER OF APARTMENTS:

2 BEDROOM:3 1 BEDROOM: 1
STUDIO: 1

FLOOR 5
NUMBER OF APARTMENTS:

2 BEDROOM:3 1 BEDROOM: 1
STUDIO: 1
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FLOOR 4
NUMBER OF APARTMENTS:

2 BEDROOM: 3 !
STUDIO: 1 ~

FLOOR 3 S W <
NUMBER OF APARTMENTS: Sy -

2 BEDROOM: 3 !
STUDIO: 1 T
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FLOOR 2 - .
NUMBER OF APARTMENTS: ~ -

2 BEDROOM: 3 /
STUDIO: 1 >
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PREFINISHED

CLT CONSTRUCTION CLT FINS
FLOORS 2-8

=~ —— CONCRETE PODIUM

FLOOR 1

| FACADE

LRALLTRR TR Y

G EL.+ 132-0n

FLOOR 8
NUMBER OF ROOMS:

2BEDS:2  1BED:5
1 BED DELUXE: 1

FLOOR 7
NUMBER OF ROOMS:

2BEDS:2  1BED:5
1 BED DELUXE: 1

FLOOR6
NUMBER OF ROOMS:

2BEDS:2  1BED:5
1 BED DELUXE: 1

FLOOR 5
NUMBER OF ROOMS:

2BEDS:2  1BED:5
1 BED DELUXE: 1

FLOOR 4
NUMBER OF ROOMS:

2BEDS:2  1BED:5
1 BED DELUXE: 1

FLOOR 3
NUMBER OF ROOMS:

2BEDS:2  1BED:5
1 BED DELUXE: 1

FLOOR 2
NUMBER OF ROOMS:

2BEDS:2  1BED:5
1 BED DELUXE: 1

—— (3041 SQ FT)(7 FLOORS) = 21,287 SQFT

(21287 SQ FT)(9'-0" CEILING HEIGHT) = 191,583 CUBIC FEET

TOTAL CUBIC FEET : 191,583 CUBIC FEET = 5425.03 CUBIC METERS
(5425.03 CUBIC METERS)(0.1872) = 1015.956/ 4 = 253.89 SQ METERS

253.89 SQ METERS = 2,732.86 SQ FEET OF BIOFILTER

4,690 SQ FT OF
BIOFILTER PROVIDED

PREFINISHED
CLT FINS

3,888 SQ FT OF
BIOFILTER PROVIDED
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