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Indoor Air Quolity
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What's in Your Indoor Air?

Chemical reactions
in the air

AHRIRE13%
£ IEECY)

0%

1

EMEEH
5%
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L ERBRY

BEAES2%
16%
Particulate matter (PM) is a complex mix of solid and/or liquid particles suspended in air. These particles can vary in size, N R . .
shape and composition. Exposure to these inhalable particles can affect your health and pollute your indoor environment. KetEEE - £20SHA Technical Manual (OTM) Section lll: Cha pter 2

To learn more, visit www.epa.gov/iag. Indoor Air Quality Investigation
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®m Air Supply Ventilation
@ You can ventilate indoor air with the ventilation lever. The air supply ventilation system using only fresh air.
The up/down and left/right automatic control function varies by model, so refer to the user manual. Any contaminated outdoor air is purified in two stages of indoor unit and outdoor unit. Fresh
If you use a product without ventilation lever, open other windows of your house from time to time for ventilation. air from which bacteria were removed is supplied into the room.

2. Pollen and dust are g 1. Unpleasant odors
. . b | Ay ndoor Indoor
@ Wait! Here are more tips. %% LG3| 4% removed. Unit are decomposed.
Ventilation function
Air Supply Unpleasart Thermal ‘
You can ventilate indoor air by operating the ventilation lever. Filter Od';rs, Catalyst
Pull the ventilation lever forward to ventilate indoor air. Pollen
#
.3
3. Temperature o
Control
Fresh Air
Fresh Air
Indoor Unit Outdoor Unit Outdoor Unit
- *Odor '#Pollen @Dust (R5978)
Closed o
1. Purifying air in the outdoor unit %-+ Daikin3] -

Thermal catalyst containing in the humidifying rotor analyzes unpleasant odor and also

removes exhaust gases (NOx, SOx).
Manganese catalyst used to treat the automotive exhaust gas is adopted for the thermal

> BERIIMRZNESIA - 268 ﬁﬁﬁ%l)\lﬂ&?’i@}%}?”zm °
> BEZS|IAREFZIM R - MIFTRZER - WHNRSIASNRARBEBE(CIERARA
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Duct clamp

Breakable fresh air intake panel
Air volume control damper
Round ducl collar
=g =
Ty =

Outside air introduced
into the AC

-
-

e,f./f"
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\ Extornal louvre

Flexible round duct

Air circulates

e hack to the AC ; = (.
{ AC WITH fresh =
'I air / outside air /4 “z‘:@__ Duct clamp
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S4B O £ F/hE AR o LA 1 22 R(Plumbing vents -

e |
terminating less than 1m above the level of outdoor air intake )
s R o T ETRAER O L FH E P 1 2 R(Plumbing vents ]
terminating at least 1m above the level of outdoor air intake )
MR B A folx fif eIl - BES o -~ M ( Vents, chimneys, and 5
flues from combustion appliances and equipment )
ki o~ R WE - & F £ 3k E ( Garage entry, automobile .
loading area, or drive-in queue ) -
FRERE X F &~ 2P 845 & ik & ( Truck loading area or -
dock, bus parking/idling area ) ’
M5 35 ~ P7il & 4 82 35 ( Driveway, street, or parking place ) B ]
i ZE i L = $ 48 i 85 ( Thoroughfare with high traffic volume ) 7.5
BIR ~ AR & e85 Sh Ui i 0 2 & 3% (Roof, landscaped 350
grade, or other surface directly below intake ) =
MR &R fF R E L@ - iR W #p B ( Garbage storage/pick-up area, S
dumpsters ) y
A ap K X i @, &, 7Kk (Cooling tower intake or basin ) 5 27
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Table 13 Sources and Indoor and Outdoor Concentrations of Selected Indoor Contaminants

Typical Indoor

Typical Outdoor

Contaminant Sources of Indoor Contaminants Concentration Concentration Locations
Carbon monoxide Combustion equipment, engines, faulty heating 0.5 to 5 ppm?® (without gas 2 ppm? Indoor ice rinks, homes, cars, vehicle
systems stoves) repair shops, parking garages
5 to 15 ppm?® (with gas
stoves)
PM, Stoves, fireplaces, cigarettes, condensation of 7 to 10 pg/m32 <10 pg/m3a Homes, offices, cars, public facili-
volatiles, acrosol sprays, cooking ties, bars, restaurants
PM,, Combustion, heating system, cooking 40 to 60 pg/m32 60 pg/m32 Homes, offices, transportation,
restaurants
Organic vapors Combustion, solvents, resin products, pesticides, Different for each VOC* See Table 11 Homes, restaurants, public facilities,
aerosol sprays, cleaning products, building (2 to 5 times outdoor levels) offices, hospitals
materials, paints
Nitrogen dioxide = Combustion, gas stoves, water heaters, gas-fired <8 ppb® (without combustion
dryers, cigarettes, engines appliances)
>15 ppb with combustion 15 ppb? Homes, indoor ice rinks
appliances)
Sulfur dioxide Heating system 20 pg/m3® <20 pg/m3 Mechanical/furnace rooms
3 ppb?
Formaldehyde Insulation, product binders, pressed wood 0.1 to 0.3 ppm? NA Homes, schools, offices
products, carpets
Radon and progeny Building materials, groundwater, soil 1.3 pCi/L? 4 pCi/L* Homes, schools
Carbon dioxide Combustion appliances, humans, pets 600 to 1000 ppm*® 300 to 500 ppm*©
Biological Humans, pets, rodents, insects, plants, fungi, NA NA (lower than Homes, hospitals, schools, offices,
contaminants humidifiers, air conditioners indoor levels) public facilities
Ozone Electric arcing, electronic air cleaners, copiers, 42 ppbd 70 ppb? Airplanes, offices, homes

printers

Sources:
aEPA (2011).
NRC (1981).

€Seppinen et al. (1999) and ASHRAE Standard 62.1, Appendix C.

dWeschler (2000).

NA = not applicable
ppb = parts per 10?
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IRIRE A M BEHE (Environmentally Persistent Free Radicals)

Advection and dissipation

("Ml mediaed - Toxicity of EPFRs

I T ~As summarized in Table 2, EPFRs stabilized by transition
r:-. - -— Oe ™ hyiabas metals exhibited significant cellular oxidative stress and
orgmicmaris CytOtOXicity to human bronchial epithelial cells, which
AT s decreased the cellular antioxidants and then resulted in
E cell death (Balakrishna et al., 2009). Exposure of EPFRs
ws" [ Deposition associated PM to neonatal rats has been shown to cause
—— _ cardiac and pulmonary diseases, such as decreased
pion  cardiac function, increased pulmonary artery pressure and
i L i S “5% airway hyperresponsiveness in. ( BI41/.0BEINEE N FE - i E)

£3% Environmental Pollution Volume 248, May 2019, Pages 320-331 Hf}_*j] ﬂ_ = 5'5[] HFEHB,_L L}-‘—}ir— )
> HIERFFESHEE - IRPM, (MPM, sEPFRY 35 5BKI77%HM98% © (Yang L, Liu G, Zheng M, et al. Highly elevated levels

and particle-size distributions of environmentally persistent free radicals in haze-associated atmosphere. Environ Sci Technol.
2017;51(14):7936-44.)

> BRRKECHIZTERD T ( EE‘WFE%%E%D/‘Ei%ﬁI SHVCE ) VEIRREEEEBREYRRE Lim5|
%R - BRBBBFRKN/ARIEIETIEERN - &2 - EFERRNHNSHEEVERIBEEBRPL - B

BEEBEIFEIRLABEPFR © (Dellinger B, Lomnicki S, Khachatryan L, et al. Formation and stabilization of persistent free radicals.
Proc Combust Inst. 2007;31(1):521-8.)

> EPFREZSEHIRIE LD - WMHEEIEHIN (32.1%) ~ M (27.2%) ~ A (16.8%) ~ LB (11.7%) F1_K

TEREEE (3.4%) - (Wang Y, Li S, Wang M, et al. Source apportionment of environmentally persistent free radicals (EPFRs) in PM, s over
Xi" an. China. Sc/ Total Environ. 2019;689:193-202.) 31
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9/ of our lives More pollution
spent indoors

indoors than
outdoors
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Validation for Isolated Ward

- In order to verify the design within a rather short time, some indices of | :
the ventilation system were tested in parallel including ACH, level of Blower door test
negative pressure, pollutant remove rate. '

- Tested with tracer gas SF6 and revised the testing procedure.
- Validation for one ward could be done in 20 minutes.
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Results of The Validation
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標準風量(CMH)

改良式追蹤氣體法量測換氣量(CMH)

0

20.234981

36.3375

59.9811



Sheet1

		0.31CMM								1.83CMM

		t		ppm		LN(C)				t		ppm		LN(C)						風機CMM				SF6(CMM)		error														風機CMH		SF6(CMH)		error%

		0.0233		489		6.1923624895				0.1853		664		6.4982821495						0				0																0		0		0

		0.0392		447		6.1025585946				0.2033		382		5.9454206086						0.31		6.2647		0.3372496833		0.0879022043														18.6		20.234981		8.79%

		0.055		397		5.9839362807				0.2189		245		5.5012582105						0.61		11.25		0.605625		-0.0071721311														36.6		36.3375		-0.72%

		0.0708		361		5.8888779583				0.2342		159		5.0689042022						0.91		18.57		0.999685		0.0985549451														54.6		59.9811		9.86%

		0.0867		323		5.7776523232				0.2508		99.6		4.6011621646						1.22		19.12		1.0292933333		-0.1563169399														73.2		61.7576		-15.63%

		0.1025		294		5.6835797673				0.2661		62.9		4.1415461637						1.54		24.297		1.3079885		-0.1506568182														92.4		78.47931		-15.07%

		0.1183		264		5.5759491031				0.2817		40.4		3.698829785						1.83		28.2		1.5181		-0.1704371585														109.8		91.086		-17.04%

		0.1342		240		5.4806389233				0.2972		26.5		3.277144733

		0.1503		216		5.3752784077				0.3128		16.8		2.8213788864

		0.1758		185		5.2203558251				0.3292		10.7		2.3702437415

		0.1917		166		5.1119877884				0.34778		6.36		1.8500283774

		0.2078		151		5.0172798368				0.3636		4.14		1.4206957878

		0.2236		136		4.9126548857				0.3789		2.61		0.9593502213

		0.2397		123		4.8121843554				0.3947		1.76		0.5653138091

		0.2558		111		4.7095302013				0.4103		1.1		0.0953101798

		0.2717		100		4.605170186				0.4264		0.734		-0.3092462504

		0.2878		90.7		4.5075573571				0.4422		0.458		-0.7808860949

		0.3039		82.2		4.4091553021				0.4581		0.309		-1.1744140021

		0.32		74.5		4.3107991254				0.4733		0.198		-1.6194882483

		0.3414		64.9		4.1728476237				0.4892		0.142		-1.9519282214

		0.3572		58.3		4.0656020934				0.5053		0.0965		-2.3382122706

		0.3733		53.2		3.9740583963				0.5303		0.0563		-2.8770607438

		0.3894		48.2		3.8753590211				0.5461		0.0412		-3.1893170226

		0.4053		43.5		3.7727609381				0.5619		0.0269		-3.6156289924

		0.4203		39.5		3.6763006719				0.5778		0.0245		-3.7090821614

		0.4375		35.9		3.5807372955				0.5936		0.0211		-3.8584822385

		0.4536		32.3		3.4750672302

		0.4694		29.4		3.3809946743

		0.4853		26.4		3.2733640102

		0.5044		23.6		3.161246712

		0.5206		21.3		3.0587070727

		0.5367		19.4		2.9652730661

		0.5528		17.6		2.867898902

		0.5694		15.7		2.7536607124

		0.5861		14.3		2.6602595373

		0.6022		12.9		2.5572273114

		0.6186		11.7		2.4595888418

		0.6347		10.6		2.3608540011

		0.61CMM

		t		ppm		LN(C)

		0.1019		138		4.9272536852

		0.1181		114		4.7361984484

		0.1342		94.9		4.5528237056

		0.1503		78.5		4.3630986248

		0.175		58.9		4.0758410907

		0.1911		48.8		3.8877303129

		0.2072		40.5		3.7013019741

		0.2233		33.6		3.514526067

		0.2392		27.5		3.3141860047

		0.2553		23		3.1354942159

		0.2714		19		2.9444389792

		0.2878		16		2.7725887222

		0.3047		13.1		2.5726122302

		0.3267		10.2		2.3223877203

		0.3425		8.42		2.1306098283

		0.3586		6.98		1.9430489168

		0.375		5.84		1.7647307968

		0.3911		4.88		1.5851452199

		0.4072		4.03		1.393766376

		0.4233		3.35		1.2089603458

		0.4397		2.79		1.0260415958

		0.4558		2.34		0.8501509294

		0.4722		1.96		0.6729444732

		0.495		1.52		0.4187103349

		0.5119		1.26		0.231111721

		0.5281		1.06		0.0582689081

		0.5442		0.894		-0.1120495038

		0.5603		0.756		-0.2797139028

		0.5764		0.634		-0.4557063245

		0.5925		0.543		-0.610645959

		0.6086		0.457		-0.7830718881

		0.625		0.393		-0.9339456671

		0.6411		0.342		-1.0729445419

		0.91CMM

		t		ppm		LN(C)

		0.8003		435		6.0753460311

		0.8183		300		5.7037824747

		0.8397		203		5.313205979

		0.8564		147		4.9904325868

		0.8722		110		4.7004803658

		0.8881		80.9		4.3932138241

		0.9042		60.6		4.1042948931

		0.9197		44.6		3.797733859

		0.9358		33.4		3.5085559

		0.9522		24.7		3.2068032436

		0.9681		18.3		2.9069010598

		0.9842		13.7		2.6173958328

		1.0039		9.51		2.2523438766

		1.02		6.97		1.9416152248

		1.0361		5.25		1.6582280766

		1.0522		3.85		1.3480731483

		1.0683		2.86		1.0508216248

		1.0842		2.18		0.7793248768

		1.1003		1.61		0.476234179

		1.1169		1.2		0.1823215568

		1.1331		0.913		-0.0910193984

		1.1492		0.676		-0.3915622029

		1.1739		0.449		-0.8007323912

		1.19		0.345		-1.064210862

		1.206		0.267		-1.3205066206

		1.2222		0.213		-1.5464631133

		1.2381		0.175		-1.7429693051

		1.2542		0.142		-1.9519282214

		1.2703		0.117		-2.1455813442

		1.2864		0.0987		-2.3156703325

		1.3022		0.0837		-2.4805163015

		1.3181		0.0778		-2.5536138478

		1.3397		0.079		-2.5383074265

		1.3558		0.0595		-2.8217789664

		1.3717		0.0501		-2.9937342709

		1.3878		0.0399		-3.2213789551
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Night Ventilation * Night Purge or Night Flushing
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Night Ventilation * Night Purge or Night Flushing
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Building Flush-Out vs. IAQ Testing

Table 1. Maximum concentration levels, by contaminant and testing method

Maximum
concentration
Maximum (Healthcare ASTM and U.S.

Contaminant concentration only) EPA methods ISO method
Formaldehyde 27 ppb 16.3 ppb ASTM D5197; |ISO 16000-3

EPATO-11 or

EPA

Compendium

Method IP-6
Particulates PM10: 50 20 micrograms [EPA 1SO 7708
(PM10 for all micrograms per per cubic meter |[Compendium
buildings; PM2.5 | cubic meter Method IP-10
for buildings in PM2.5: 15
EPA micrograms per
honattainment cubic meter
areas, or local
equivalent)
Ozone (for 0.075 ppm 0.075 ppm ASTM D5149 - (ISO 13964
buildings in EPA 02
nonattainment
areas)
Total volatile 500 micrograms  [200 micrograms [EPA TO-1, TO- |ISO 16000-8
organic per cubic meter  per cubic meter |15, TO-17, or
compounds EPA
(TVOCs) Compendium

Method IP-1
Target chemicals | CDPH Standard [CDPH Standard ASTM D5197; |ISO 16000-3,
listed in CDPH Method v1.1- Method v1.1- EPA TO-1, TO- [16000-6
Standard Method | 2010, Allowable 2010, Allowable |15, TO-17
v1.1, Table 4-1, | Concentrations, |Concentrations,
except Table 4-1 Table 4-1
formaldehyde
Carbon 9 ppm; nomore |9 ppm; no more |[EPA ISO 4224
monoxide (CO) | than 2 ppm above fhan 2 ppm above|Compendium

outdoor levels

outdoor levels

Method IP-3

EQ CREDIT: INDOOR AIR QUALITY ASSESSMENT

BD&C

1-2 points

This credit applies to

New Construction (1-2 points)

Schools (1-2 points)

Retail (1-2 points)

Data Centers (1-2 points)

Warehouses & Distribution Centers (1-2 points)
Hospitality (1-2 points)

Healthcare (1-2 points)

LEED v4 for BUILDING DESIGN AND CONSTRUCTION

To establish better quality indoor air in the building after construction and during occupancy.

Intent

Requirements

NC, ScHooLS, RETAIL, DATA CENTERS, WAREHOUSES & DISTRIBUTION CENTERS, HOSPITALITY, HEALTHCARE
Select one of the following two options, to be implemented after construction ends and the building has
been completely cleaned. All interior finishes, such as millwork, doors, paint, carpet, acoustic tiles, and
movable furnishings (e.g., workstations, partitions), must be installed, and major VOC punch list items
must be finished. The options cannot be combined.

Option 1. Flush-Out (1 point)

Path 1. Before Occupancy

Install new filtration media and perform a building flush-out by supplying a total air volume of 14,000 cubic
feet of outdoor air per square foot (4 267 140 liters of outdoor air per square meter) of gross floor area
while maintaining an internal temperature of at least 60°F {15°C) and no higher than 80°F (27°C) and
relative humidity no higher than 60%.

OR

Path 2. During Occupancy

If occupancy is desired before the flush-out is completed, the space may be occupied only after delivery

of a minimum of 3,500 cubic feet of outdoor air per square foot (1 066 260 liters of outdoor air per square
meter) of gross floor area while maintaining an internal temperature of at least 60°F (15°C) and no higher 61
than 80°F (27°C) and relative humidity no higher than 60%..
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Scenario 1 (Branch Without VAV):
Reception 1 - Crowded (Too Warm)
Reception 2 — Not crowded (Too Cold)

1- Zone: a space or group of spaces with similar
heating/cooling requirements

Scenario
1

{SCPHJ'IO
2

Scenario 2 (Branch With VAV): )
Reception 3 —Crowded (Pleasant) BRI
Reception 4 — Not crowded https://airmasteremirates.com/

variable-spoed drive Large low-pressure https://airfixture.com/
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ultraviolet germicidal

irradiation (UVGI) of drip pans and cooling
coils within ventilation systems

(Kowalski et al. 2000, Kowalski et a/, 2001)
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UVGI %4

/I =

BS EN 1SO 15858:2016

BSI Standards Publication

UV-C Devices — Safety
information — Permissible
human exposure (ISO

15858:2016)

bsi.

First edition
2019-07

Method of evaluating the UV dose to
airborne microorganisms transiting
in-duct ultraviolet germicidal
irradiation devices

Méthode d'évaluation de la dose d'UV pour les microorganismes

en suspension dans l'air transitant par des dispositifs d'irradiation
germicide aux ultraviolets raccordés

Reference number
AN 1S0 15714:2019(E)

ISO
h v

©1S0 2019
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Figure 7. Comparison of collection efficiency and particle size for
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Fresh-Air Air Cleaners

IREIRES | IRERTE _

IEC 63086

IEC 63086

IEC 63086

IEC 63086

IEC 63086

IEC 63086

IEC 63086

Household and similar electrical air
cleaning appliances - Methods for
measuring the performance - Part 1:

General requirements

Part 2-1: Particular requirements for
determination of reduction of particles

Part 2-2: Particular requirements for
determination of chemical gas reduction

Part 2-3: Particular requirements for
determination of reduction of
microbiological agents

Part 2-5: Particular requirements for
measurement of performance change
with particle loading

Part 2-6: Particular requirements for fresh-
air air cleaners

Part 3-X: Measurement of electrical power
for air cleaners

PASEa = pEcT
MEERIE 2
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BEREGR
https://www.yankodesign.com/2021/03/08/this-window-
air-purifier-blows-fresh-aromatic-air-indoors-for-a-clean-
healthy-home/
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PM Sensors
Sensor Make | Est. Cost - . . - Summary
Pollutant(s) Field R2 Lab R2 Field MAE (pg/m3) Lab MAE (pg/m?)
Image (Model) (USD) Report
Aeroqual $5,000 PM, 5 0.66 to 0.81 0.99 2.9t05.1 3.0 to 13.3 Fen
o (AQY-R) (723 KB)
= Aeroqual
(R R $3,000 PDF
% PM 0.84 to 0.87 0.99 28.8 to 36.0
I (AQY v0.5) 2.5 0 0 (1,178 KB)
Discontinued
== PM 0.76 to 0.81 0.99 4.21t05.3 5.4to 15.1 e
ol Aeroqual $4,000 =2 i ' e e (674 KB)
- (AQY v1.0)
PMy 0.56 to 0.68 35.4 to 38.8
Aeroqual $1.490 PM; s : 0.46 to 0.67 0.99 4.4t06.2 119to 324 PDF
(S500-PM) ' PMp ' 0.15t00.24 13.5t0 18.0 (702 KB)
AethLabs BC
6,500 0.79 to 0.94
(microreth) | ¥ | (BackGabon) | 0P
PMyo . 0.79t0 0.89 42to05.3
Airly $1,000 PM,.5 | 0.83t00.89 45t05.0
| | PMy 0.34 to 0.37 19.3 t0 19.7
(2018 Model) $249 PMs s | 0.84 to 0.85 0.99 441t05.3 6.1t0 6.6 (771 KB)
PMy0 0.12 t0 0.13 - 16.4 t0 19.2

ZEHIIRE ¢ hitps://www.agmd.gov/
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Sensor Make
(Model)

28

- )
: Technologies
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~$5,000

Gas-Phase Sensors

Type

UV absorption
(FEM Method)

Electrochem

Metal Oxide

Electrochem

Electrochem

Electrochem |
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0.75 t0 0.81
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0.39to 0.56

0.84 t0 0.87

0.53t0 0.58

0.0

055t00.60 |

0.78 t0 0.93

0.24 10 0.32
0.86 to 0.88

*Lab R2

0.99

0.99

0.99

0.91

0.87

0.89

0.98

0.99

0.98

“Field MAE

(ppb)

2810 3.1

3.0t04.8

794101251

11.4t025.7

13.31t021.6

276.0 to
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72108.0
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| 38910420 |
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| 481059

“Lab MAE
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873810
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Wi-FiRouter Wattage

Eﬁ%
BS A0 BRI 28
Internet of Things (loT)-

Hours Per Year Run

8,760 hours
8,760 hours
8,760 hours

8,760 hours

WL EEAERER - SHI—BRS—

=SN=)Y

BERIZRIR © https://www.plantower.com/

PMS9003M ‘ _ ~

BB E Typ: 5.0 Min:4.5 Max:5.5 REF (V)
FEHE TAFERR <100 5*100=500mW=0.5W =L (mA)
0 BtHE R S SHLERIR <10 5*10=50mW=0.05W ER (mA)
0 THHRREE - -
0 SCATIRR S e FUEEOB Y L<0.8 @3.3 H>2.7@3.3 REF (V)
0 & NAFHRRIE 0.3um TRRESEE ~10~+60 BEE (°C)
0 S35, ﬁ@%ﬁﬁﬁﬁ AT S

3 oy ~99% \ Z:Dt

DEEG, 75 122K, EATESteg | oo | 0-99% (FRAER)

Standby Mode Requirements:

Yearly K Wh Of Electricity ENERGY STAR
The following Standby Mode Requirements are based on measurements from the Federal Test Procedure Standby-Passive Mode Test as well as the series of

43.8kWh additional Standby-Active Mode tests outlined in ANSI/CTA-2037-C: Determination of Television Set Power Consumption, that are designed to measure standby
power in a more typical network environment (e.g., multicast traffic on the network).

87.6 kWh

131.4 KWh « Standby-Passive Mode Power (Pstanppy-passive), @S measured per Section 7.3.2 Standby-Passive Mode of the Federal Test Procedure, shall be less than or

equalto 0.5 W.
175.2kWh

= For TVs capable of network connectivity, Standby-Active Mode Power (Pstanpsy-acTive), @s measured per ANSI/CTA-2037-C, shall be less than or equal to
1.0 W.

IGBERE °
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(48 (Al+1oT) EEEloTH TP EAAI -

=

74



(a) (b)

(a) First pattern of users, Al, and smart homes; (b) second pattern of users, Al, and smart
homes.

ERIZKIR . Review on the Application of Artificial Intelligence in Smart Homes
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Global electricity demand from data centres, Al, and cryptocurrencies, 2019-2026 > 120205 - FEEREE (IDC) H
HIEEm  RBERE - PhIEER

= 1200
1000 - BECEINEIKENEHERILY% -
800 e #:__ . > ABSGKAI (ERcER ) BINEUE

600 L Ll BHE - REEERSEBRT

400 Y ey BRIER R ENE RERE

- mEiEE -

200
> WABREL - WXHFEXE -
D L] 1 L L] L] L] L] L}
2019 2020 2021 2022 2023 2024 2025 2026 .
HOW Thetenelrgl}llkccﬁsumptlon of data
Low case — — Base case — = High case Eﬁélwgt‘)g is 1%
|IEA. CC BY 4.0. SR—— ‘ _

request.

Notes: Includes traditional data centres, dedicated Al data centres, and cryptocurrency consumption; excludes demand
from data transmission networks. The base case scenario has been used in the overall forecast in this report. Low and high

case scenarios reflect the uncertainties in the pace of deployment and efficiency gains amid future technological coz emisions of cOZ emisions e
de‘u"E|ﬂP ments., the Isrlfe?nety Sending an g

Sources: Joule (2023), de Vries, The growing energy footprint of Al; CCRI Indices (carbon-ratings.com); The Guardian, 28-63 gr e 1-5 tons
Use of Al to reduce data centre energy use; Motors in data centres; The Royal Society, The future of computing beyond CO?2 di CO2
Moore's Law; Ireland Central Statistics Office, Data Centres electricity consumption 2022; and Danish Energy Agency, (5:%92" 78

Denmark’s energy and climate outlook 2018. https://www.iea.org/
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BERHIR

https://www.independent.co.uk/climate-change/news/beware-china-

s-antismog-tower-and-other-plans-to-pull-pollution-from-the-air-
a8179061.html

All of these, and indeed the purifying tower, are
underpinned by at least some plausible science. A
tower that filters the air no doubt will take tiny harmful
particles out of the air, titanium oxide paints do react
with NOx, and trees do act as sinks for air pollution.
However, the more important but often neglected
question is whether the effects really make a useful
difference.

In 2016, the British Government reported on the
possible effectiveness of using paints as a sink for NOx
in London . ...... Therefore, the report said, hardly any
beneficial effect would be seen, even if totally
implausible amounts of London were covered in white
paint. ( Bl AR @B myCEE BRI AR AR )

Treat with particular caution any study that claims a
brief local intervention that led to attributable
reductions in pollution. There is often a strong social
and political desire to "see an effect” , but the reality
can be disappointing and evidence often inconclusive.
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BERIAR ¢ https://airfiltration.mann-hummel.com/en/products/outdoor-air-purifiers.html
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Whetner in its PUre rorm or mixea witn otner cnemicals, oZone can pe narmrul to neaitrn.

When inhaled, ozone can damage the lungs. Relatively low amounts of ozone can cause chest
pain, coughing, shortness of breath and, throat irritation. It may also worsen chronic respiratory
diseases such as asthma as well as compromise the ability of the body to fight respiratory

infections. _Ezbﬁﬁ%ﬁﬂﬂ ’ EUEEE%
SH= = =% oo ==z
Some studies show that ozone concentrations produced by ozone generators can exceed = ﬁ E’J “ﬁ HH E: F §g QE EE =

/= a8 ok 4735
health standards even when one follows manufacturer’s instructions. QE E,‘J E Fi= r_ ﬂ—"’ E-I. 215 E@{E
T
L . ERITRE
Many factors affect ozone concentrations including the amount of ozone produced by the
machine(s), the size of the indoor space, the amount of material in the room with which ozone
reacts, the outdoor ozone concentration, and the amount of ventilation. These factors make it

difficult to control the ozone concentration in all circumstances. }Eﬁﬂ,‘J*:l'%:ﬁF%HH , E

. . apn . . N 733 /= T N
Avan:bl: saentmf: ewdenc:.l- sf'mu;: th?'t, t.Jt concer::.mﬂ'm;s thatldo n;:t (-.:xceed public health K E ;.5 /) \ 13] 95* _E E’J p=—}
standards, ozone is generally ineffective in controlling indoor air pollution. F___- -F

ﬁLL I% n\\lﬁﬁ*ﬁ

i ivei g e
The concentration of ozone would have to greatly exceed health standards to be effective in Eg ﬁiu = W 7‘:/’5#
removing most indoor air contaminants. In the process of reacting with chemicals indoors,
ozone can produce other chemicals that themselves can be irritating and corrosive.
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Most of the pollution removal occurred in rural areas, while most of the
health impacts and values were within urban areas. However, the
magnitude and value of the effects of trees and forests on air quality and

human health across the United States remains unknown.
BRZRIR © https://www.nightearth.com/ ERIZRIR © https://doi.org/10.1016/j.envpol.2014.05.028
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