0 U R G OAL . _ - - o Angelo Nnaji Problem identification, COPD & Asthma Research, Proposal
The London AirGrid’s goal is to establish a comprehensive particulate monitoring and filtering network - starting in the : .
: : . Armand Ober Particulate Research, Acceptability -

London Underground - equipped with the tools to reduce harmful exposure to PM,.s and PMy, particles, protect vulnerable . . . . . M
individuals and to clearly present actionable air quality data to our end-users with full transparency. Brooke Rugyenda Kabajungu Filter system, Product design & illustrations, Costs

Elio Haddad Network concept, Software research & design, Roadmap
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Sina Hailu Product implementation, Trials and Timeline @i MEMORIAL SCHOOL
By deploying a city-scale ‘particulate network’ across enclosed, high-footfall environments, TLA will have a system that detects Collaboration was essential to achieve all that is presented here. OUR REFERENCES
and filters harmful particles in real time, all the while generating thorough datasets which will inform health-conscious decisions.
We want to enable safer travel for those with respiratory conditions, and ultimately support long-term public health resilience. ‘ T I M E L I N E

WHAT IS COPD? WHAT IS ASTH MA? DELIVERING A NEW TYPE OF NETWORK TO MONITOR, DETECT AND FILTER THPERSEBEEéRwOIBI:I D _, 1 Concept Validation & Ethics Scoping

Define the product’s aims: accurate PM,.s/PMo

¢ Chronic Obstructive Pulmonary Disease (COPD) is a e Asthma is a chronic condition where the airways PARTICU LATE MATTER G IVI NG YOU COM Fo RT ON TH E GO detection, commuter guidance, and filter longevity.
progressive lung disease that makes breathing become inflamed and narrow, causing ! . Worldwide Underaround air pollution crisic poses severe public \ Identify ethical, legal, and regulatory boundaries (e.g.
increasingly difficult over time, with symptoms including symptoms like wheezing, coughing, chest [V A | S g | pl £ PM \Fj L . GDPR, MHRA, REC), especially regarding user data and
chronic cough, phlegm production, and shortness of tightness, and difficulty breathing. calth t reat/s. : o . o eh\./es © h z'i/\(/jlj '|cto;|a ||ne rlangg h health claims. Begin drafting language for responsible
DESIGN AND HARDWARE
) V\-/hlle SSAng I-S SIS PHITELRY L o 0 COPD’- exppsure oy and PMlo—com.mon pO||L.JtahtS found at : . Partigles are thinner than in normal city pollution, re;aching deep 2. Early Technical Trials (Non-Clinical)
e orog tabroround Stesiome Sigmcamty comtribtos. dangerously hioh levels In underground stations: into lungs and bloodstreams. These ultra-fine, needle-like Conduct lab-based testing of the detector and filter
to lung damage and accelerates disease progression. FafT trlggetr asthma attacks and worsen particles penetrate deep into lungs and the bloodstream, driving system using kn.own PM2.5/PM1o concentrati.ons.
e For daily commuters in these environments, repeated pEehiiiameh i Up (151 ©F @stianie, COIPID; InSert e[SeRss, Elel CEmesr: EVEILIENE CISRE EEAUIREY, SONSa SAperEhe s
Y . . > rep > UeCietetine CRMITSEES ClEshl NS [ee) « Network ventilation system, based on 19th-century "piston effect" and filter degradation rate to establish baseline
exposure to particulate pollution poses serious health ventilation and concentrated particulate = A USEE, 7 LIRS T .
risks, worsening COPD symptoms and increasing the sollution, people with asthma who commute _ M [¢nfor 03“ ventllatlor.w, is of np use in deep tunnels where a.lr stagnates. P . : . | |
likelihood of hospitalisations and long-term lung reqularly through these spaces face increased e 79% of train h.eat.ls soaked up by .clay walls, forcmg the system to 3. Environmental Simulation Testing
impairment. risks of severe symptoms and respiratory distress. | focus on cooling instead of pollution reduction. Even new simulate London Underground conditions (eg.
mechanical fans (e.qg., Victoria Line) cannot handle PM burdens temperature, humidity, dust concentration) to test
above 300 pg/m?3. device robustness, calibration drift, and how long
0 U R P R O P O SA filters remain effective under heavy use.

Daily exposure is a disaster:
o A daily return journey on the Victoria Line is equivalent to 1.5
cigarettes a day (300+ a year) in terms of particle exposure .
« Central/Piccadilly Line train drivers record 30% higher sick leave
due to respiratory disease.

4. Controlled Usability Study

Test app interface with diverse user groups, especially
individuals with respiratory conditions. Focus on clarity,
interpretability, and user autonomy—can they
understand and act on air quality data confidently?

A smart, scalable solution for urban air quality—combining advanced monitoring, active filtration, real-time data, and a user-
friendly app to reduce exposure and improve respiratory health.
1. TLA Monitoring & Filtering Unit

e High-precision Beta Attenuation Monitoring (BAM) sensors for real-time detection of fine particles.

e |ntegrated filtration actively removes particulates from the air.

e Modular, wall-mountable, and suitable for stations, platforms, and (in the future) homes.

e Interchange station staff are exposed to 15x higher levels of PM..5 . . . .
e Fully automated and low-maintenance. | p than street-level air. 2k PI|O.t R LT A 0 7 T Quest.lonnalres
2. TLA City Network VHR Grade 4 - « Communities in East London, disproportionately dependent on Recruit a's',a'mple Sif @emUEETS Witim SOIPD) fF @ity
e A di.stributed.system of monitoring/f'ilterin.g units, sicartipg in the London Underground and expanding citywide. Prefilter deep-tube lines, have asthma hospitalisation rates 42% higher vulnelrab!h:]les. One groupp:;zs theTappLianlc;ther )
. Dewf:es contln.uousl.y measure a.nd filter air, upl.oad.mg live datz.a to a central hub. o | than more affluent districts—unveiling systemic environmental travels without a.ccess to . ata. Track self-reporte
e Provides real-time citywide particulate maps, highlights pollution hotspots, and enables quick interventions. ) R injustice symptoms after journeys via short post-commute
3. TLA Companion App roﬁﬂﬁl@xw Ay ' questionnaires.
e Mobile app delivers live air quality data from all TLA network locations. fager& 3 can Eﬁf}ff he 6. Behaviour Impact Analysis
[ ] i T .
INSERS RISES HO)7 PM2.5/PM10 SPlEs wf';f,rgpma’mmt after ajﬁg Run statistical tests to compare symptom trends, route
e 24-hour and historical air quality scores. : - v e . :
: L : Julkiphne : fne feont &f changes, and satisfaction across groups. Assess
e Smart route planning to avoid high-pollution zones. fon exriedciov i, . Intearation brocess: heth g O | d decici g
e Personalised notifications for at-risk users (asthma, COPD, etc.). of foiex r Ly Our ﬁ;*rgfo oﬁi"ﬁ“ﬁgg‘ﬂ ﬁsTGN EFFECT-  enobung air fo C?urfilterps stem.is designed to whether PM data |.n ggnces real-wor ecisions an
e Transparent access to raw data and AQI scores. ﬂﬁf& [nor : eweth flityg ThE, MOV (i —b be (orgtited Y ) 9 health outcomes significantly.
t% rm.ivc dfigﬂiigfaw‘r gﬁ;‘t}}ﬁs}m@ﬂ berwe seamlessly blend into tunnels, e o i v (e .
polang mﬂ;fﬁmy{ | alitd positioned directly before and after - ee ,af: ntegration an .pp < |r.1emen o
FrynTAg R Palies trovg i olatforms Use participant feedback to refine how information is
H Ow D 0 w E M EAS U R E PA R I I ‘ U LA I E S? fters . « Therefore they would not be visible displayed, e.g. route suggestions, alerts, visual cues,
® from the platform, so no damage to prioritising accessibility, minimal anxiety, and user
e The Beta Attenuation Monitor (BAM) is an effective, modern method for aesthetics. preference.
measuring PMa..s & PMjo levels in the air. Cost: 8. Ethical and Regulatory Submission
e |t works by drawing air through a filter that collects particulate matter, then \ \C'ﬂlrtigj « We plan to install filters in a phased Prepare final submission for ethical (REC) and
passing beta radiation (from a source like Promethium-147) through the filter. ® ® N ?ﬁgewg_ rollout strategy, starting with the regulatory (MHRA if applicable) review. Ensure clear
e As more particles accumulate, the rao!|at|on s !ncrea.smgly weakened. m""g{“mm“", Of Aroun - most polluted Central London consent procedures, anonymised data handling, and
(attenuated), and sensors measure this reduction using the exponential B2 B3 duronel. 7% e — platforms no misleading medical claims.
attenuation formula I=10e-puxI=10e-px, where the drop in radiation intensity —_ BES—___ e « Installing a pair of filters per 9. Public L h P ti
reveals the particle mass per unit area. _ . ¥ sleiform i &l 198 Zone | pletfsime . Public Launch Preparation
' ' ' ' Bl (3 - M powds of ftiev . Final adjustments before roll-out: verify forecast
 BAM offers rea.l—tlr.ne, continuous, and .hlghly accurate data W|t.hout the need Asticudoil J Pﬂ%_ MRS res wolld have an initial cost of £2.746 _ - . .
for manual weighing or lab work, maklng it ideal for busy public spaces. @) O ot poIntS o P‘MEC" Ohncl 1 N AHLY s n&_ﬂﬁﬁ. G, S 1R LT s G656 E5E accuracy, device durablllty,.and compll.anc.e. Train |
e |t's automated, low-maintenance, and widely trusted by researchers and g‘;ﬂﬁ“ﬁ wﬁ}sﬁn’i’% Yain. o~ | unfil " PROS million per year, only 0.6% of TFL's support staff. Prepare public communication materials
5 o = . - ! * o o o o o
governments. &k%i%fgﬂ/ » } 1%“51 aﬁg;”j <-—-»-..\-47/ « Integrating into an already well- annual budget for comparison. that emphasise informed choice, not prescriptions.
plovt {o yﬂfﬂfm' I established, well-connected network Acceptance: 10. Long-Term Monitoring and Iteration
(Travel for London). « There has historically been high Post-launch, continue collecting anonymised data
| e Our three-part system establishes a acceptance and high success rates (opt-in) for effectiveness evaluation and periodic
e (e [ 1) Metallic Casing acr 4 freot 15%!.!". _ robust ecosystem across the TLA for clean air schemes in London, updates. Plan filter replacement cycles and possible
: . : . : : . . : : : A SN N 1 7 i i i
e Describes the movement of air and airborne particles Filters first have an aluminium metallic casing which simply protects the outer MO relecesr el -.l!tig%!!_bjii? network. with .the- ULE.Z scheme,.W|th|99% of hardware/software upgrades based on sustained
inside these tunnels. When the train passes through layer of the filter. 2 - *-".!{?r.,iw%! ﬁ' * Expands on public health datasets to momtormg 3tf$£g§>9ort|ng cleaner usage patterns.
the tunnel it forces air to be congested and built up 2) MVHR Grade 4 ‘\::03‘2'{:&*:;?5;‘&;1 ~ / comparimen i / “,j,iﬁ!‘!ﬁﬂg‘.‘él’ better inform researchers and the NHS. < ERARIER] 6 '
SN e R A ‘B A -} i
in front of it. Acting as a pre-filter, this layer will collect human waste like skin flakes and hair as &‘\“;ﬂ;‘fﬁg confaununs 12f(¥V 4 7 itﬁ%”_‘]ﬁﬁ; * Free, accessible and scalable TLA
* We have decided to place one filter on either side of well as dust particles that are greater than 10 micrometres in size. This refers to o fl7tr —-l'g’.ia’ﬁ%f‘ifq; Companion platform.
the tunnel wall about 7 metres towards the opening the dust particles that can be removed from healthy respiratory systems through I2m i;gi{f'@i !’5‘]{_ A
) . . . . : . : : = U’j ‘(! - | - : CO N S The user can search
of the tunnel as it leads to station platforms. This sneezing for instance will mostly be eliminated by this layer of the filter, however, '~.\i U‘J’) o | z 2head of time for live
ensures we can maximise the collection of PM,s at a it's required as COPD patients and individuals suffering from asthma have ol P‘D"m‘;.“.i 4) Collector e Large initial investment needed to Live location of the user e arlerinG In 2R ares
period of which the movement of air is most weakened respiratory systems, which when exposed to less of these larger sizé’é’faf“"' "FQ!@!!]..!.U’ layer of filter deploy filtering units and detectors. shown and detects when - the integr;\d to pass
predictable and consequently easiest to capture best. particles can potentially cause asthma attacks or COPD exacerbations. N - c aﬂmfﬂ 4 ni.i"ﬁljip.%.'}" (made up of charged o Difficult to plan maintenance in busy entering a station or highly |\ i . I yh or Visit TEis ~lso
Electrostatic Filters 3) lonising layer Uf’:’ff;’ o "‘{!{i.a‘g. | metallic plates) underground stations. copulated area where TLA Partlctlcl)ztD%PI:ﬂonltor o allowsgthem © : i alse
¢ We have focussed on this type of filter as the majority Consisting of fine woven wires charged to a voltage of 13kV and alternating [m(?)(frag!?" faIT BN monitoring services are | s [t o pseein i€
of PM, s particles found in the underground have earthed rods, this layer aims to induce the metallic dust particles that pass 3) lonising layer present. .' Y ) S
. . . . . - . .. . (consisting of woven wires and earthed o there are alternative
metallic properties and are largely composed of iron through this layer with a positive electrostatic charge. This is achieved by the copper rods) . wavs to reach their
in the form of maghemite. Corona discharge that results across the hardware of the fine wires and earthed _ ‘ O S I S Displays the PM,.s score | s?ggl:ir;:fﬁ:;h des%c/ination thout
e Most particles come from the wearing or rods. for the last 24 hours in H L
degradation of train tracks and wheels over time as 4) Collector layer . an easy to read and |Wpregs: WECESome .
well as the braking of the train particularly in the Placed in front of the turbines, this layer will be made up of a series of 20 parallel, EXI:!nAs,iI;rl:zaEngTarsgycjétaRsZthaBe' grce!a-tobu§'FL§ Ha rdwa re Ma [ ntena nce simple manner. Allows [ with a poor PMas score.
form of friction braking. vertical metal plates with a potential difference of 6-7 kV between adjacent plates. needs to keep its focus o the people O’ur initial the user to know the " Shepherd's Bush Live alert svetem for all
e Particles present inside tunnels go on to be picked lonised air dust particles will be drawn to metallic plates and be captured, before : . . , MVHR Filter Replacement - Every 9-14 history of the particulate Y .
. : : . : phases would have involved monitoring and Aluminium Casing (20m) - £65 : . - users when a particular
up by the air due to the Piston Effect of the train the filtered air leaves the system past the extractor fan and through the curved : : . . . . months - £40 per unit levels in that area, giving —
o , , reducing risks of COPD in public spaces; TLA strives | area or underground
inside the tunnel. backside of its structure. ; them a well-rounded Q Search underground stations, busy areas etc.
to make its technology more compact, more cost-

_ - Collector Plate ClI ina - E 2.3 ) station in London has
effective, more accessible, and more bespoke to its Corona Discharge Wiring + Rods - £150 prestel Mo Leeng m EYELY SEo(pe SO pRIed (o JUst been identified to have a
' ’ months - V-Tuf HEPA Extractor + staff a single score for that - I L —— o )
end-users. ‘ 8 et g dangerously high level of

Underground Station. Sensitive grou
NOw EXPANDING TLA MVHR Grade 4 Pre-Filters - £40 Oil Retreatment - After cleaning - £100 aay. i av i e o

should avoid and use the route planner. PM-.s. This also sends a
Our current focus now is to deploy our particulate Our future aspiration is to have an all-in-one filtering per litre CURRERT LOCATION PM2.5 SCORE push notification to all

detection and filtering network across all London e I 10 pEope of LOReon to [Befisr and monitoring unit which can be installed directly © Shepherds Bush, London Low companion app users.

Underground stations and areas. This will allow us to Sl S el =7 e TSIt i e on the wall of a patient’s home. Residential areas Oil-Coated Collector Plates - £140 Plate Charge Maintenance - Daily - For those wanting more Last Updated Now
integrate our product into an infrastructure that is every day. TLA can eXPa”d beyond the L where PM2.5 and PM1o may be dense, this TLA unit £30/day information about the PM o el ) We use the most recent
already well-connected and established. We look to Undergrgund by deploying weather-proof will be able to learn and adapt to the home, levels in the area, TLA shows | | PM..s data readings
analyse the improvements across these contained detectors in densely populated areas across g generating reports and responding to the Axial Fans (Systemair AW 350EC x2) - £762 Thermoelectric Fan Operation - Dally - trerm e rew CEtE or i (ug/ﬁﬂ and map them to
areas, develop thorough datasets, and to mitigate or thg el Ir.1d|V|duaIs vulnerable to , et £ environment in a way tailored for the patient. £160/day PMo, .and a!so the AQI score. -y, B e a discrete 1-10 scale using
control as many issues as possible that arise as a result conditions like COPD and asthma will : Lt 280 Calilsriien & Beia Usk By doing this we prevent too T L — established UK DEFRA
. . . ‘ i ion- ifi , _ _ _ o . alibration ata Upkeep - :
of the harmful particulates present in these stations. k;eneﬂ‘rt\from richer, |9C8t|0h ?FEGACWC tha | P By doing this, TLA feels more secure in helping Thermoelectric Tiles (10m section) - £75 £300/year much abstraction of data, e categories - these are
This foundational rollout will not only validate our ¢ Loug %ur companion app. LA can alert | ~ COPD or asthma vulnerable patients across all areas and ensure as much SIS Bish Scontrsl) Undorground based on the daily mean
% ; : them when certain routes or areas pose . : : i i L i e :
> system’s effectlyengss but also pave th'e way for broader Hiaher risks. and enabling smarter Eafer of their lives, ultimately hoping to promote comfort BAM Monitor (MetOne BAM-1020) - £6,000 Operational Cost (per unit): ~£196/day transparency as po§S|bIe with B et concentration for
- applications in other urban environments. 9 ! I d ! — for in every space they encounter. the data we monitor and Holland Park Underground Station historical data, latest 24
i journey planning. Total per Unit - £7,232 store. & Equipped with our particulate filter hour running mean for

the current day.



