PRBAREREBERITSRMIE
i SRy

REF, bE, BREMFT NS RHENERE

GLOBAL CENTRE FOR
CLEAN AIR RESEARCH @ Ciglias
UNIVERSITY OF SURREY

Guildford




{_ GLOBAL CENTRE FOR
CLEAN AIR RESEARCH

UNIVERSITY OF SURREY

Guildford
g Living Lab s'ﬂff:,ﬁﬂ‘ail'i}’,

Prashant Kumar,
Rana Alaa Abbas

§ 7 REFERZLBFETESHFHES DO

(GCARE)

Shi-Jie Cao, Huai-Wen Wu, Chen Ren

BlA R ER
REAXRAFR

(School of Architecture Southeast University)

BEREE (EZFRIRFHES )

Francis Olawale Abulude, Adedeji A. Adelodun, Nasrin Aghamohammadi, Maria

de Fatima Andrade, Araya Asfaw, Kosar Hama Aziz, Dayana M. Agudelo Castane-

da, Shi-Jie Cao, Priyanka deSouza, Ahmed EI-Gendy, Bhola Ram Gurjar, Bertrand
Tchanche Fankam, Sarkawt Hama, Suresh Jain, Konstantinos E. Kakosimos, Anwar Ali

Khan, Mukesh Khare, Ravindra Khaiwal, Sri Harsha Kota, Aonghus McNabola, Lidia
Morawska, Adamson S. Muula, Adelaide Cassia Nardocci, Aiwerasia V. Ngowi, Thiago
Nogueira, Yris Olaya, Khalid Omer, Philip Osano, Pallavi Pant, Priti Parikh, Chen Ren,

Nestor Rojas, Abdus Salam, SM Shiva Nagendra, Huai-Wen Wu

AN
BWEIA

Kumar, P., Abbass, R.A., Abulude, F.O., Adelodun, A.A., Aghamohammadi, N., Andrade, M.F., Asfaw, A., Aziz, K.H.,

Castafieda, D.M.A., Cao, S.J., deSouza, P., EI-Gendy, A., Gurjar, B.R., Fankam, B.T., Hama, S., Jain, S., Kakosimos,
K.E., Khan, A.A., Khare, M., Khaiwal, R., Kota, S., McNabola, A., Morawska, L., Muula, A.S., Nardocci, A.C., Ngowi, A.V.,
Nogueira, T., Olaya, Y., Omer, K., Osano, P., Pant, P., Parikh, P., Rojas, N., Salam, A., Shiva Nagendra, SM., Wu, H.W.,
2022. Mitigating Exposure to Cooking Emissions in Kitchens of Low-Middle Income Countries Homes - Guidance for Home

Occupants, Owners, Builders & Local Councils. pp. 24. https://doi.org/10.6084/m9.figshare.20371944

GLOBAL CENTRE FOR :
CLEAN AR RESEARCH @ Guildford

UNIVERSITY OF SURREY

Living Lab




A&

ERAER : TAESBELEAINMAXNEAZTNZER, ETNEIHRNERERNTRYKE
HENEZSRE(AQ) , EAUNBYETERNRE, MNWEEMSRRBEBATE. THINE.
MBI RENTFRE , AIARIAE S HBER.

BHE AT REEE. REFENDI,

—H|{L8 (CO,) : —MALARBMEMTMBRETENSE , TR AXBRFSY , B
WEEARFEBRE D HHIER. S-ECBKFRABRTE , STRIAAMEX , B 0RE
&

ARNE  HAXFEHNEZHR, ARMNZEESE (WAKMATRZHEF ) . ME (W
HXMARARZE ) MEZ (ORNEREAEXH#THERTR ) -

B EER25F10BKRBBRYER , BHRNIPMosr0e ZEHFHEMNEEHMRSTE , W
A (BB - R SRR B = SR E R ) o

FAERE : £RIERTATNARMHREL AIMRAS, RICBHS (LPG) . #db, 28
MEMFUREL ( MARMAM ) o

RSP - —HEIRERN, BIRAFRESERENPRMB-ERERTEIRINEE.
T8 ERSRMEREN D FER.

BRI AT (AIEABIRERT)

BB, : ATEREAZR (WEE ) PRIEEZSETHEE.

MY ERDTRET 258K ( PM2s ) o AT A THERD | BEBEFRESRARF
giéﬁ}%ﬁ‘ﬁéliﬁilbﬂﬂiﬁﬁﬁo CR-MEERFENESITRY  TEAERI SN REES
ZRRY  EREFETEANSHRN  SESTRBBFEERE.

EEREF  BERERETHA , EREEREEURES,

BX BEREMNA, IAUNRHRSERIUTEE , HARMBEMENRENEHSRE.

EAZSHR : HAZEA (NEE, PAENER ) WESHE, TR (0PM, PMs

« PMy ) MISHSHRY (M=—FE. FENEXEAILEY ) WEFIRSBEENTESRE
ENETERRE, TNEZSREYWEEABEENTEENRR, HXEEZAZSRE , X
ERMEGRIE (MERDEAR ) RETERIENBEBRES.

BANS  BIEFREFEERE, ERAXWARERBEAE , BEHFATEF., BH5BF, W
Wa, #FYHB/WE, TEHPLENENS,

ERERA  EMGFAARTERSSRUES , IBEERMESHEF.

FRYI(PM) : ZRPESMRSTRN ST,  KNSREHTH (WKL, BESET ) 2
DARRES, HENBENER) , ABETRFEHELN.

ATFEY . FORENAGEERNEARERZES — , TEHRE. HXEENZSRARE.,

GLOBAL CENTRE FOR :
CLEAN AR RESEARCH g Guildford

Living Lab

UNIVERSITY OF SURREY




RAFL0HF AREZAER T ARIAMESFRMB TS ERT. HTHF
iR, 3, RENE, SEENER, BAREIRHRENTE , SRIN
RENZHMIMIEERIES. SHRAIELE, K. BE BO,
R, Sk, BSEEEL. SR, RREE. B ( ZSBRMEBHE ) 2%
MXRAEMERR IR OIER, MR, PR, MEAEEEERR . EXL
BRT , BNRARHUERBETIHERAEZSSRER, ZARBEEAES
BRATRESEMEILEFRHEREROKE,

BERNZSREZISHRARNIE , MRIEMBRE, TIEFE ( MRUE,
). BYRE, FHRE, BRSH, BREMF, wBSKREAURREN
B 40078, REIRAESR (LMIC ) BB RERRERTER T &5RMRE (5
W, AR, B, RR ) BRARAENREIRE  2RREBFRES

EBRARNNEBEERAEASSERBMRSHERERT —RIFH
W, NIRE TRE, ASHREAZSREBESHHRIEITERCT, #XF
Tl Ml FEFARNE 2, BB -EERES T SREMEXNESREXRAE
IR, RFMBFEEFEVRABRRET BB ZMANUENTERTT
#HE A -LZRAFMRRERBTIAE.

FREHRERS , Hlm |, FRTEEMARN KEREF EHTEHERZESRME

FAEBEMEENETET , TEE—HERWHERER. AT APEFHRER

EHMRSETAELSHIME  THRZIMEFRITRIBEFEERNRL, ER , X

6 ) 7 B LA 2 R R EE A BB D AN AR RS, RT3 BUR OB & 3 SRR I E F
X, YIEATHERIEREN TREFESRMREZXEE , flin , £21F

HEF  BIEANNBARREHEEN., X EMEEZERERNIITTHR
SZRRISEEMOARHARNEEER , TEEMNBAR LBREE, Rk, &

iﬁﬂ’ﬂ?&ﬁ%ﬁﬁ%%%%ﬁéﬁ%ﬂ%i FF, BERENtENENZSFES

K& E o

GLOBAL CENTRE FOR -
CLEAN AR RESEARCH @ Guildford

Living Lab

UNIVERSITY OF SURREY




REEEARRGRE
TR R I MR ! 7

ikl

REER RERRTENTRET
j i azez 0\@
SRR alstil RUKE BRTER KETERE BERIt RYER
0006
HENBRER B, RENZIT EEENRE MZESRE RERNER
® e
B H A5 R BeREMER it BRIt ARBFEIMA ERAR

ZERRBR T HEHBHAREREAZTSSRBENRHER. XFRMERE

FRNRERETER T, ZERSE TESRMBRENEINER, £

R BRNZENEMRERAWE. BREMLEENNS T TR
e, MMABBRD>PREANERKERREFNZESI55.

GLOBAL CENTRE FOR -
CLEAN AIR RESEARCH @ Sgi'r%ffarg

UNIVERSITY OF SURREY e




BT XL Z AR H R B BRI
FEAEM  HLEERERENENR
XEEUNFIENSERH, %

FIRY IR A 2 A TE T ST S SRR EHA (Ml
., FF, BREAENS ) AX
RATHREMMRLE, UKXENEX
Iﬁx1,9,16,17,18,19,15,20,21,22,23%%5&J: , ;:r_

LA B SE = S T2 (CArE- | ) |

REEBE =R L& (CArE-Homes)”
MERZESRERERNAREBHX
FRAA(KTP-IAQ)ERRUI B A X # |
£E. P, BRAERFETHEXH
ﬂ#ﬁﬁﬁo

REMPWASHEBRWMES TR
=S AT MARFRL, X P
WAYEE TN AXRRI W™ E
Mz MR, HWELGE
BREIFEBAERREN —FLHR
KF, BRMAGTFESRME. XLEEW
AREERATREFENEMEESH
¥, m—S{cik, BEAY. ELRM%E
BHLEY (WFE ), SHEEA
FAMBHLE (W=VK) , #
AREE A T FERABERUAHNIA
RE

BamE , NEENETHEKAE
RREBBRIERNERETHR. X
TERN (UEE ) ZRREMMEXE

A LR E R P = SIVARRE A =
HAIEEAEE .

GLOBAL CENTRE FOR
CLEAN AIR RESEARCH

UNIVERSITY OF SURREY

ZIEEA=RKERERX (BE. BR
AAMEENN ) BHRTI0MEAE
W10 EAEY. AiEmEL ,
BT 2 #b A9 SKER 1R 2B 0 B WA 2 1
N ATREMELAK e, AHRFEEAME
MBEARRRARN , EXEERERA ,
BRETEESHENEE RS
VERHNHS #HEE. BIFEXE
MEUNERENZSSREELT
TETHB BROEREHERHE,
Rk e BEEICHERNTRAE
EMHEXRE, ZIEETUENSE
Xt HEEMSTERNZEESE,
ZIEEAE R T REE REUE LB
FhiEte , BOBEBEESSRER, It
S\, ZIEmREREH T RERM AR
B, Wt DARMNMBERNHRITT
#hTE 2

HTBRZMAXIERE , XERIURER
LR, ERMHIEX WL ITHE
F. BEME2 , BRERZESRITHRE
BREFSEEMMRSE.

@ Guildford
Living Lab



20

21

22

23

24

25

WHOQO, 2021. Household health and air pollution

Gawande, S., et al., 2020. Indoor air quality and sick building syndrome: are green buildings better than
conventional buildings? Indian Journal of Occupational and Environmental Medicine 24, 30-32.

Kumar, P, et al., 2021. The nexus between in-car aerosol concentrations, ventilation and the risk of respiratory
infection. Environment International 157, 106814.

Balakrishnan, K., et al., 2013. State and national household concentrations of PM, . from solid cook fuel use:
results from measurements and modelling in India for estimation of the global burden of disease.
Environmental Health 12, 1-14.

McCreddin, A. et al., 2013. Personal exposure to air pollution in office workers in Ireland: measurement,
analysis & implications. Toxics: Special issue on Risk Assessment of Environmental Contaminants 1, 60 — 76 .
Han, O, Li, A. and Kosonen, R., 2019. Hood performance and capture efficiency of kitchens: A review.
Building and Environment 161, 106221.

Sidhu, M.K., et al., 2017 Household air pollution from various types of rural kitchens and its exposure
assessment. Science of the Total Environment 586, 419-429.

Sharma, D., Jain, S., 2019. Impact of intervention of biomass cookstove technologies and kitchen
characteristics on indoor air quality and human exposure in rural settings of India. Environmental International,
23:240-255

WHQ, 2019. Database: Cooking fuels and technologies (by specific fuel category)

US EPA, 2019. Indoor Air Quality Tools for Schools: Preventive Maintenance Guide. EPA Indoor Environments
Division, No. EPA 402-K-18-001.

Kumar, P, et al, 2020. Mitigating Exposure to Traffic Pollution In and Around Schools: Guidance for Children,
Schools and Local Communities. pp. 24.

OSHA, 2011. Indoor Air Quality in Commercial and Institutional Buildings. Occupational Safety and Health
Administration U.S. Department of Labor, No. OSHA 3430-04.

IAQM, 2021. Indoor Air Quality Guidance. pp. 69.

Health Canada, 2018. Cooking and Indoor Air Quality. Health Canada, No. 978-0-660-29183-3.

Leary, J, et al, 2021. Battery-supported eCooking: a transformative opportunity for 2.6 billion people who
still cook with biomass. Energy Policy 159, 112619.

Kumar, P, et al, 2022a. In-kitchen aerosol exposure in twelve cities across the globe.

Environment International 162, 107155.

Kumar, P, et al, 2022b. Ventilation, thermal comfort and health risks in kitchens of twelve global cities.
Journal of Building Engineering 61, 105254.

Azuma, K., et al. 2018. Effects of low-level inhalation exposure to carbon dioxide in indoor environments:

A short review on human health and psychomotor performance. Environment International 121, 51-56.
Jeong, C.H., et al, 2019. Indoor measurements of air pollutants in residential houses in urban and suburban
areas: Indoor versus ambient concentrations. Science of the Total Environment 693, 133446.

Peng, Z. and Jimenez, J.L., 2021. Exhaled CO- as a COVID-19 infection risk proxy for different indoor
environments and activities. Environmental Science & Technology Letters 8, 392—-397.

Kizilcec, V. et al, 2022. Comparing adoption determinants of solar home systems, LPG and electric cooking
for holistic energy services in Sub-Saharan Africa. Environmental Research Communications 4, 072001.
Perros, T. et al., 2022. Behavioural factors that drive stacking with traditional cooking fuels using the COM-B
model. Nature Energy 7, 886—-898

Heal, M.R., et al., 2012. Particles, air quality, policy and health. Chemical Society Reviews 41, 6606-6630.
Pope, D. et al, 2021. Are cleaner cooking solutions clean enough? A systematic review and meta-analysis
of particulate and carbon monoxide concentrations and exposures. Environmental Research Letters

16, 083002.

WHO, 2004. Global Strategy on Healthy Eating, Physical Activity and Health.
https.//www.who.int/publications/i/item/9241592222.

GLOBAL CENTRE FOR i
CLEAN AIR RESEARCH Yot

UNIVERSITY OF SURREY



https://www.who.int/news-room/fact-sheets/detail/household-air-pollution-and-health
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7227732/
https://www.sciencedirect.com/science/article/pii/S0160412021004396?via%3Dihub
https://ehjournal.biomedcentral.com/articles/10.1186/1476-069X-12-77
https://www.mdpi.com/2305-6304/1/1/60
https://www.sciencedirect.com/science/article/abs/pii/S0360132319304317?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048969717300517?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0160412018324772
https://www.who.int/data/gho/data/themes/air-pollution/cooking-fuel-and-technology-database-by-fuel-category
https://www.epa.gov/iaq-schools/indoor-air-quality-tools-schools-preventive-maintenance-guidance-documents
https://zenodo.org/record/3754131#.Y0-_HC8w3ys
https://zenodo.org/record/3754131#.Y0-_HC8w3ys
https://www.osha.gov/sites/default/files/publications/3430indoor-air-quality-sm.pdf
https://iaqm.co.uk/wp-content/uploads/2013/02/iaqm_indoorairquality.pdf
https://www.canada.ca/en/health-canada/services/publications/healthy-living/factsheet-cooking-and-indoor-air-quality.html
https://www.sciencedirect.com/science/article/pii/S0301421521004857?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0160412022000812?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352710222012608?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0160412018312807?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048969719333662?via%3Dihub
https://pubs.acs.org/doi/10.1021/acs.estlett.1c00183
https://iopscience.iop.org/article/10.1088/2515-7620/ac7f23/meta
https://www.nature.com/articles/s41560-022-01074-x?utm_campaign=socialtraffic&amp;utm_medium=social&amp;utm_source=NEtwitter
https://pubs.rsc.org/en/content/articlelanding/2012/CS/c2cs35076a
https://iopscience.iop.org/article/10.1088/1748-9326/ac13ec/meta
https://www.who.int/publications/i/item/9241592222

(T
<

GLOBAL CENTRE FOR :
CLEAN AIR RESEARCH @ S‘V‘;r'gfa’g
UNIVERSITY OF SURREY




EEFEERET RN SR ETENRERN R RIER
LEN, TRXERBRSEEESRAEERNZIES
ENER , NTUBDSRINBRR. flm , BEEER
1EefE, ERERENAEMRIIIAN. FREXER
H;EE%%%H BIREFREMIFVEN /A TR RIE
B |Eo

AR ACEY BB IE 12 HERh E PR R & E SR A HET AR
MUBERFNAARR. XTPERERRFRT Tk
BB REMES tHRESERIERFEILERZTR™
ENRY, MARMNE R, XTFEREAESRNERE
EASRREZEN S, ENERBERENNS
PIMESERZWREMENREBERBREREN
Fit. BEERKRETESRMBNE NSRRI A R 2
REREREM,

GLOBAL CENTRE FOR
CLEAN AIR RESEARCH

UNIVERSITY OF SURREY

R R IR

’\) Wi
¢ 2, \4
&0 &
v I Jd

’ }) N7
E E805

HE R/ SR RN R AT

Guildford
Living Lab



3. R ARRENEXIERE

EHEROS Y (RIENEE ) AT
FIIELERERNBX , BDMESE
BRMPHNREXR , B TES R

B, ZEREEZRIHER T H RN O~ C
HEMERASH BHZSFEEAR , 1 P *°.
MAE-ZHRERST , HATLHDHISR YA

MAFTHRAR | BREREREK, O -~

WU

REABRERIEREROE -2,
BYTHRERZRKFE , AR ES
NESSROKE, —F(LBkTRA
TERZMS  BRATERAZESERY
HWRRER, BUBELNEANZESHE
S, MR, -SRI _FEIL
%, BTSRRI R 2ER,

GLOBAL CENTRE FOR -
CLEAN AR RESEARCH @ Guildford

Living Lab

UNIVERSITY OF SURREY @




5. THEERNEMHNZ]THRIR

EFRIZ T RS HERNESB RN EMMRORANE e,
B—ITH, EAFEE M. REA. RLBE soo el
F. BUAMEGH, REREM, HEMEER. M L
REFsERE , MERREEBHBXRNEE

M S IR AR YRR M B RF

o O

Q0
BT SRR AR REMIRR, fQI ;TLQ]
B FEERENES  m)LE. | | T | I

ZEAN, A, WRIHHHE R
REEERIIN BRI AR,
REAANETREUERERE
HNHREEREE , NTUBDRET

RS RAHR 0 & \o/ R
VEE | i

GLOBAL CENTRE FOR :
CLEAN AR RESEARCH g Guildford

Living Lab

UNIVERSITY OF SURREY




BEVMNREHAEENESRENE
BEFNE , BINEEE D EEARE
B ( BRRTESBEREELRTH
B ). EREHAER, RREAZE
SREENERE (Hlm=S(chxiEn
) . BRIRE ( BlandiEYL ) .
B, RUEEENRBERLTR (53
RRASHBARE ) , URFIBRIR
THRFF RS R E,

8. ERAXBEF B KRN AR

EAZETRN R RN RN ERE
HEEFNIN—HD , NERHESH
REERESSREENNEE L,
Bl , RTFAREEP AR TES REN
B, BATIE T HEMBE, T
BANGEER, ERNMEEENE

EEFEENIRE AR IFHERR
BRI R,

GLOBAL CENTRE FOR
CLEAN AIR RESEARCH

UNIVERSITY OF SURREY

Q

Guildford
Living Lab




BEANZSFRAFAEDRL (5, B
REAX , EREFENIINE ) . 24 (4
m, BOEREA ) URIESZ&E2E (i,
WEBREM ) NES/ARFEEHREBITET
NTHERBHRNEE , ERREEMRERR
(Bl , RAEANWEEHR , ESHENE
PR EEREBWHEA ) o EES, WEM
BAEUARG T WS RBTHE | BB EX
THRETENERALBRERR T2 EE,

10. EV#H XM ZMAE

S XEE  HERITAR. RENHXKES
A SUBN R 3 4 X B0 B # AT IMES . Bl
m, 5lEEERITHR, RABERBME L
EIEHNEZRBNLFERZAR AN ENO
TREER, BEtKFTUREHER, &
g, A NSNEENANBEENESERE
BMEBIERNING , BOXSRMBERR
R, HEBZEMEEAANNMAREEHEAR
FMREESZLB A ( HIMNRRETITRE ) B
&, MESE# RIAXERESSERS =,

GLOBAL CENTRE FOR g Guildford

CLEAN AIR RESEARCH Living Lab

UNIVERSITY OF SURREY @




EHRHERY

(!

GLOBAL CENTRE FOR :
CLEAN AIR RESEARCH @ Guildford

Living Lab

UNIVERSITY OF SURREY @




49

SHIFRBHRBNRZHNZET
B, HIEMME S AFN
YMERHERENS0% £,

—#fES
FEHE , BHUREEN  BERARBOEES L, THBARERE O BET AT MHORR.

— VAN

RABAREE pes

CERTFERESE (MRREAE) - ERREERERA I,
R O BRER

REFAIET B BRBR T LR EER RN,
RO EEE RS 8.
RO REARRRERD KR - B REET IR RN = S BB RTRRSRRE,
B FUESE |, MBS ( _
ﬁ%ﬁ?ﬁﬁ;&;?_;ﬁ;ﬁggg CBRERSHERES | BesEERIEN RN,
ARREM.
CERERRT | \EEEATS5EE
PRESREERE.

EREANZSFRNRERNFAOEXAR , BAXAK
EBRAANEREY  BUERAL BN YSRNZIT
SEF, WRLE,

GLOBAL CENTRE FOR :
CLEAN AIR RESEARCH g Guildford

Living Lab

UNIVERSITY OF SURREY @




N

HEIINETRIBEESSR. E
[ ]

—MRIEE
EETENHRENRENES  BEASERSR.

ZEEMENRENEDRENEERERY  FARERDE SRR, RE, RENRISR
YERtE, MERRRRENFL.
< NREEASERNBIRES

. =
BABNEE ﬂ@l

EERTRE - NREXRKBEEGSRARRRENRIARX , 10
RUJREm 2 R ATAT

GLOBAL CENTRE FOR
CLEAN AIR RESEARCH o

UNIVERSITY OF SURREY

REHIEY], XLIZZ TR DB
WEE, AENAKERMWEIT
V]IS

Guildford

Living Lab




SRBMEEL , BAXR Q
SABALERS(LP)RITE
E G A AR I P44

000

BITRIIML  EBERE O
AR R mS A B RERIT
TEN—FHRSERDT

Ei‘l\z—l«}{to
@
NS
—REL

FEREBENRIINRE , MR BBSMNRAS , AAKKBREERNEZSSRURE,

LB EN RATREAF A AR EH 4 P AR ER < RATERN, EEFNRE , BSEKAR
A UBERERE RFHBREE, RAFEARER T ROTIEIRE.

- REEASFSIHNFL  MEEEHENR

o

« TR A REER W LA 3K 28 S8 6 R R B A
Kkt

HEHE CHEERE ORI TEE ( MAPAERIRE
BABNEE n@n HERRAC FEE ( 4 )
« W B EMRAL, BRI
WNREEEAEEMIEE (MRASEE ) B " )
£, REGREEERANF RS,

GLOBAL CENTRE FOR :
CLEAN AR RESEARCH g Guildford

Living Lab

UNIVERSITY OF SURREY




= HEEN ° o
*ﬁ %12#4 0 c02 o

TS ERERIEDWERF
HABEATEFRETR
THERS S, XtBMT
BENCOXE, SEEH
NE—AHL , FARZA
N TFHEENN=ZEHAKFE
ESH7%E L,

—ER
EXERRET  FSERENEF NRZERE , ANTIRD 5575 RMER N2 R BER R - = R LBAT,

_ 7
BRENEE ﬂgh

LTRSS A ( RRRLS T A K HARE, Bl BREEERAZOEE

)L ) EE A A m, MRTENE | HEES BAENLE, EA, FR

BE. RENEARERER , LLE REHTHBE N OBSE
AR A (K VBE.

- EERBEKHAREE B ARG ELENAR s

R AT

GLOBAL CENTRE FOR :
CLEAN AIR RESEARCH @ Guildford

UNIVERSITY OF SURREY

Living Lab




[¢]
O‘ ‘O
[¢]

O
N LR &
of oY%

HERZALBKFEY
'
Q) \
—iRER

1000 ppmE} 2= F B9 40 B f
REEN15 yg m3et , #He
BEFEAN =SB KT, HREBIAETENRNREES HEBRER.

N RERFEAEIE,

BABARE
i

c RECFRENEE, Y-FLEIRER cHEAXRREZFCHR, —SCBRAMBRYE NS E
TARFRER , REBEFIERZSEN. HIE,
o« ZEFRISNEE, BEEFEERITN BEREEEEERNENRE,
R HASRIRE = R HERBRLY o
o« ZE—GFBRENZ |, LMEEXE XK
REBEER,

< BB R AR E RN EA. RE
EEESINANES (&6, A6, 4
&) BERNTESEFRITFES.
AN E T EHE.
cREBEXEATSREENRBEN B IER,

RBHBUEFEZAERRE-SME. —SILHRN
TR B 2R

EAESREENNRS WSt XEAENZE

SRE.

GLOBAL CENTRE FOR :
CLEAN AR RESEARCH g Guildford

Living Lab

UNIVERSITY OF SURREY @




SKERIEIRHOE

S
]
o-
&

RBREE (>45m3 ) = J.1°1l°° [o)
StHmEELNARERE

(<15m?) IR T £930% ,

BAREETY3ME. REE

RERNEEEEFNTRITH

BT 8. *
B 4% O
. o(‘o . .ﬁ c©:
7o
—RELE

BT MEERET BZER) , SHARBEER SRR = EILk.

- REBREABEZANET. - BEEBEARYEFASHALE
WAREROES , B, ZHRE
- MBEE T DEEEA  WRERRN | SR e o BRR

ZEGER  AREBLDBERE, -
- e s AUEBE - FEBHRES
s ERERITHIIE. BisE  HPYEFEERNES
RE.
c AEFNERL FREFE R I A
B, HX R B U E E &
P— @ EFRRER,
B
@
s AMEENFEERITEANBRER , RRITESHRICIRAE
s B AR,
. Fﬁﬁﬁ%ﬁf&ﬁﬁﬂ'ﬂ'ﬂﬁ?\ [THIFRA , NTREBRMHES

o

FRERLRREREECNUE  NIRBESERER.

GLOBAL CENTRE FOR -
CLEAN AR RESEARCH @ Guildford

Living Lab

UNIVERSITY OF SURREY




SSEREIRH#T

SEEFIIH B RBEXAE
e, 18 P8 s RAL A AR5 )
BT B UARERERHFE
R R BER D265,

_—

—RER
TP HBARALA VB 7 DU B 4 7 2 B AR 4 o 0 R A3 £

BABAEE
h
- WETRE , EEEREREEN. - NEBEREMHEVREEMIZE (B HME
& R
CEREBEFNNELZERBRVIESEXE, )
R BRI IRE , AT BRABDR

c ERREMH AR LT ERT ZHEOER
T, RESRNEE B ZAREEENIEAT
BRES , MEEBRBENEZE SR,

CERTIEFHENEREEES  UEEREERT
ERE.

- ERSEFFERMBERYL , UBRESRETT.

RESEME  UXTREZAEREZITREER
KU EEMHIER.

EFERAZENEREN , NERENL ERERE
BRI AR ENE,

GLOBAL CENTRE FOR i
CLEANARRESEARCH ~ (g8g) Suftdford

UNIVERSITY OF SURREY @




AFENREFTFNREES
REE, HrnENTLUEY
BRERZBRANMBLEELE
20%-40% R EHREFE,

—iRER

REBBBERANPERAERNEEREBFIFEEEHRE. HnF = EIRIMF S (ASHRAE)FRERH>40%
, BE>23°C). HEAMAREFERM T LUBEEEZIENERRANRSEE.

REBRBARMPERAER
WEEREBFFEEEMH

®. #IANZRAIRMZS

(ASHRAE)#I 47 #(RH>40% ,
BE>23°C), HENMREE
FAM A LUBT 7 IR 65 A 4
SN RRE,

BEENEE O

-

RERESEBELHENE
R, MiZRIHEESRERN
BRARYEFHWERE , BT
ERAESE , NTIREEFH
REERM,

GLOBAL CENTRE FOR
CLEAN AIR RESEARCH

UNIVERSITY OF SURREY

Q

2 37 (R 1t 1R B O B SRR T IR AT
B, ANHEREFRELAR
FENEEM,

Guildford
Living Lab




KEREIRH#I

ERESEHREREITE]

BLERAF BRI T54% L )
H_EtIEE, —
L )
(- )
(- )
(- )
—f&ES

ERENBPNZRAEREIETFE , AAEBBRNEEEAN =SLHBKT,

e
BABAEE O
EXRSAFOERT , T8 CWARE | EIEL TR S W R R ERE
R A R BB . BEAER, RBRHESE,

c RECOIREE RBFHER S T RIH
&, RAGNIBETT  RHRE
FrRERENENERERE.

GLOBAL CENTRE FOR :
CLEAN AR RESEARCH g Guildford

Living Lab

UNIVERSITY OF SURREY




< o000,

RIENEASHRE (B
SR ) | XARSH
TRBEBRE,

R

¢0937

—RER

S EAEE G RIERBRFL , BB RMBNER. XATUEE HES FRBHEERENERENF
MR E SRR,

R B RRBER. « BIEAME AR B 5 SRR B AT R |

BRABERBLESRMBERXE,
CEIMELNENNE  NIEHER |, 5

- WINEERBRBNFENER,

- E@INEERFRZENEAREDZIEEL AIRERARERR  EHETHE,
REERFEATAERTEENEXZIIR
REGEEI,
= 0\
BABNEE ngn

« BIMRICE RS SHRE A LT R,
« REESEREERIIREMRZAEENEMRENZER,

GLOBAL CENTRE FOR -
CLEAN AR RESEARCH g Guildford

Living Lab

UNIVERSITY OF SURREY




B

RINBFEERER SRR ETZEES (GCRF ) . NERCEBI#IASAP-Delhi ( NE/P016510/1 ) . & &I ( NE/
X002799/1 ) . EPSRC#BIHIINHALE ( EP/T003189/1 ) 5% COTRACE/SAMHE ( EP/W001411/1 ) FIRECLAIM
Network Plus ( EP/W034034/1 ) T B ¥ CArE-Cities, CArE-HomesFIKTP-IAQM B # % #.

R EAT SRR ( RFRBIRFHES) )

« Francis Olawale Abuludef@+ , EEHEF X BEH AT , B ARIL
- Adedeji A. Adelodunt8+ , BEBB T A% | [ER , B AT

» Nasrin Aghamohammadif* , BRIL A , BRFEL

* Maria de Fatima Andrade##% , ZRZ K¥ , Bf

* Araya Asfaw, 8+ , Hili MU K% |, SREBRLT T

* Kosar Hama AziztE =+ , ARG EARF , R FE/RETE X
+ Dayana M. Agudelo Castafieda#(#% , Wit K% , Lt
cEHAKE  FEAFE, R

* Priyanka DeSouzaf@+ , IFRZAFRHIR , ZE

» Ahmed EI-Gendy##& , FZXE K , KK

* Bhola Ram Gurjar##% , @/REBE T % , (IE

* Ravindra Khaiwal##% , E¥# & SMRMIBERERN , HE

« Konstantinos E. Kakosimos# % , FEBREMRIKF , FER
* Suresh Jain# ¥ , IEBRI %K , HE

« Anwar Ali Khan , EDEREBRFREE , ME

- Sri Harsha Kotat#i+ , FIEE T3k , E

» Aonghus McNabola##% , #HEM=—% , BR=

» Lidia Morawska#(#% , BT 2B T A%  BRAFT

» Adamson S. Muula##% , DERNZERE | G4

+ Adelaide Cassia Nardocci##% , 2T X% , EA

« Aiwerasia V. Ngowitf* , BRRLUEFZESKENFERSE | HREETL
« Thiago Nogueira##% , ZRF K% | BA

* Yris Olaya#(#% , FHLTEIAFZEMSI K , FLT

* Khalid Omer##% , AKX SR AF , EREHEMX , FHR

* Philip Osanof@+ , Hif@ S /REFREMERT , AFE , 5L

* Pallavi Panti@+ , @ERMNMZEFT , XE

* Priti Parikh##% , € BAF 2R , KE

* Nestor Rojasf@ =+ , BHMELLTE T KAFEEMD K , FHELET

* Abdus Salam# % , FF K% , ZMAE

» SM Shiva Nagendra##% , BENEE T ¥ |, E

RTFEH

AEENBTEENARMNZE, ER—ERREPIE, IFEUARFTERANEL , BF—ERRMNSEHE
BIHLA, BAUMEL, REETAISNBURNEZANZRNPRIN, BRABUNTRERREE , BEfH
FHERTLE, BEERZRTELETAOETIFUAE , AUNPEHAR LS, FHit , BNORUNERA
—RE., NISHER , MAERNEAEAERNNE. BENEOHES , FUE K NAEMZSTE T #HX—

.

GLOBAL CENTRE FOR
CLEAN AIR RESEARCH

UNIVERSITY OF SURREY

Q

Guildford
Living Lab



Bx &

Prashant Kumarki2
SEREEE S O(GCARE) BIA = 1F
HEFEE A

UNIVERSITY OF \ ks N Matural
REY Environment
ges i Research Counc

=
GLOBAL CENTRE FOR Redesrth
527 CLEAN AIR RESEARCH

UNIVERSITY OF SURREY ﬂ IO m‘d
ﬁ‘uinr:n P el

Guildford A1 Institute for .
2 Living Lab (o) Sustainability Eretand.

surrey.ac.uk/gcare

EH'R:.?.EI [E13

O i

@AirPollSurrey @pk_shishodia @GuildfordLL @reclaim_network

p.kumar@surrey.ac.uk
T: +44 (0)1483 682762



