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ABSTRACT

Thisstudywascarriedouttoinvestigatetheopportunitiesofimprovingthermalperformanceby
focusingonenvelopeeffectsof abuilding located inLondon.Firstly, throughabroad literature
reviewofthepreviousconductedcasestudies,aninvestigationofallthebuildingenvelopeaspects
andparametersinfluencingthethermalperformanceofthebuildingwasconductedtoprovidecritical
informationofthermalperformanceoftheenvelopecomponentswithintheUKbuildings.Then,onsite
measurementswerecarriedouttoobtainthebuilding’sbasecaseheatingloadusingthestandard
CIBSEGUIDEA2017heatloadcalculationmethodology.Neglectingthermalbridgingintheheating
calculationshowed8%reductioninthebuilding’stotalheatingload.Also,17%reductioninenergy
consumptionandCO2emissionswasachievedbyapplyingpolyurethane-foamandpolystyrene-boards
ascavityandexternalwallinsulations,respectively.Moreover,theeffectofapplyingbothinsulation
intheenergyconsumption,CO2emissions,costandpaybackperiodanalysiswasanalysed.
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INTROdUCTION

Inthispapertheassessmentofopportunitiestoimproveenvelopeperformanceandtoprovidethermal
comfortforacasestudybuildinglocatedinLondon,wouldbecarriedoutusingmanualcalculation
methodprovidedbyCIBSEGUIDEA2017.Thebuildingcomprises25(1-bedroom)studioflats
builtin1970.

The doctrine of environmental sustainability assessments is based on reducing the energy
consumptionandcarbondioxideemissions;reducingthegrowthofenvironmentalemissions(Farsi,
etal.,2017;Hosseinian_far,etal.,2010).Oneofthemostdisturbingproblemswithwhichallthe
countriesaroundtheworldarestrugglingistheglobalwarmingwhichisaconsequenceofclimate
changeandtheCO2emittedmostlybyhumanactivitiesandpurposes.AlmostalltheemittedCO2in
theenvironmentcomesfromtheenergyconsumptionbytheindustries,transportationandhousings.



International Journal of Strategic Engineering
Volume 4 • Issue 1 • January-June 2021

2

InordertodecreasethegreenhousegasandCO2emissions,theUKgovernmenthasdecidedtoreduce
60%ofthecarbondioxideemissionsby2050asofthelevelsinyear1990(Hosseinian-Far,etal.,2017).

However,therearestillsomeunclearpointsleftaboutthedifferentdivisions’involvementand
thefinancialinstrumentsofreducingCO2emissionsfromtheatmosphereafter2020.Thebuilding
sectorhashadaconsiderablecontributionin0.7%ofthetotalenergyconsumptionreductionfrom
142,174(ktoe)to141,175(ktoe)intheUKin2017(ECUK,2018).Moreover,since1970,thedomestic
sectorhasfollowedthetransportationdivisionintermsoftheconsumedenergyby28%.Inthispaper,
themainfocuswillbeonoptimizingthermalcomfortandtheenergyconsumptionofthecasestudy
buildingbytakingtheenvelopeinfluenceintoconsideration.Comparedwiththeothercountriesaround
theworld,theUKhasalmosttheoldestbuildingstock.Duetoanabsenceofbuildingstandardsin
thepast,nowadayshousingsectorisoneofthemostinsufficientenergyconsumerdivisions.This
problemmeansalmost45%ofthetotalCO2emissionswithintheUKisresultedfromthebuildings
(Hosseinian-Far,etal.,2017;Daneshkhah,etal.,2017;Government,2018;HMGovernment,2010).
Ahugeamountofstudieshavebeencarriedoutduringthelastdecades,especiallyafterapplying
buildingregulationsince1970,toinvestigatetheamountofenergyconsumedinthebuildings.The
envelopeassessmenthasbeenconsideredasavaluabletooltosaveenergyinbuildings.Thispaper
investigatestheeffectsoftheenvelopeintheenergyconsumptionofacasestudybuildingbytaking
twoimportantfactorsofthermaltransmittance(U-Value)andadmittance(Y-Valueorthermalbridging)
intoaccountthroughloadcalculationsvalidatedbyCIBSEguides.HousingsectorintheUKhave
ahighpotentialforapplicationofenergyefficiencyimprovements.Theenergyconsumptionofthe
UKhousingin1997hasbeenreducedby4569(ktoe)andreached40,116(ktoe)in2017(ECUK,
2018).Thehighpotentialoftheenergysavinginthebuildingsectorhasbeenshownbyprevious
studies.Although,therehasbeenasignificantimprovementimplementedbytheUKgovernment,still
thedomesticsectorhasapotentialof32%ofcarbonemissionreductionamongtheotherdivisions
regarding5thcarbonbudget(Rosenow,etal.,2018).

The UK housing have 3 major divisions: flat or bungalow, detached and semi-detached or
terracedhouse(Palmer&Cooper,2011).Inordertomeetthe80%CO2emissionreductionandenergy
consumptiontarget,theUKgovernmenthasproducedaStandardAssessmentProcedureforEnergy
RatingofDwellings(SAP,2012)toclassifythenewandexistingbuildingsandprovideregulatory
measurementfordesigningandretrofittingpurposes.

“The state of mind which expresses satisfaction with the thermal environment is defined as the 
thermal comfort”.Thisconditionvariesintermsoftheclimate,occupantsclothing,activitylevelof
peopleinsidethebuilding,natureofthebodyandtypeofthebuilding(Tasssou&Jouhara,2017).

Thefactorsaffectingthethermalcomfortaredividedintotwomaincategories:environmental
factorsandpersonalfactors.Theenvironmentalfactorsinclude,thesunlight,airtemperature,mean
radianttemperature,relativeairspeedandhumidity.However,metabolicheatproductionandthetype
ofoccupants’clothingformthepersonalfactorsinfluencingthethermalcomfort(CIBSEGUIDE
A,2017).

Inastudy,(Myhren&Holmberg,2008)definedthethermalcomfortasarangeofairtemperature
around37°Cassociatingskintemperaturebetween32-32°Cwhichthehumanbodyperformance
is in the best position. Moreover, the thermal comfort can bedescribed as the anticipation of a
suitableconditioninsidethebuildingsfortheoccupantswhichrelatesdirectlytothetimeandplace
(Chappells&Shove,2005).Inastudy(Derks,etal.,2018),analysednurses’perceptionofthethermal
comfortwithinthehospitalward.Theresultsshowedthatbytakingseasonalandorientalconditions
intoaccount,theeasiestwaytoprovidebetterthermalconditionistodesigndifferentzonesinthe
hospitalwardsastheperceptionofthermalcomfortofstaffsdiffersfromthepatientsconsiderably.
Inaddition,inafurtherstudy(Luo,etal.,2018)assessedtheindoorthermalcomfortoffourcollege-
agedsubjectgroupsindifferentlocationswherelivedonlyinnorthern,migratedfromsouthtothe
north,livedonlyinsouthandhadmovedfromnorthtothesouthinChina.Theresultsillustratedthat



 

 

16 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/investigating-the-opportunities-to-improve-

the-thermal-performance-of-a-case-study-building-in-

london/269714

Related Content

Using Dynamic and Hybrid Bayesian Network for Policy Decision Making
Tabassom Sedighi (2019). International Journal of Strategic Engineering (pp. 22-34).

www.irma-international.org/article/using-dynamic-and-hybrid-bayesian-network-for-policy-

decision-making/230935

Melbourne's Advanced Rail Transportation: Innovative Systems and Their

Future Perspective
Koorosh Gharehbaghi, Ken Farnesand Matt Myers (2020). International Journal of

Strategic Engineering (pp. 24-36).

www.irma-international.org/article/melbournes-advanced-rail-transportation/255140

Comparison of Linguistic Summaries and Fuzzy Functional Dependencies

Related to Data Mining
Miroslav Hudec, Miljan Vuetiand Mirko Vujoševi (2015). Research Methods:

Concepts, Methodologies, Tools, and Applications  (pp. 1913-1940).

www.irma-international.org/chapter/comparison-of-linguistic-summaries-and-fuzzy-functional-

dependencies-related-to-data-mining/124580

Development of Students' Research Competency in the Frames of

Continuing Education
Ekaterina Egorkina, Mikhail Ivanov, Natalia Ivanovaand Nadezda Vladimirovna

Uchevatkina (2018). Handbook of Research on Students' Research Competence in

Modern Educational Contexts (pp. 409-431).

www.irma-international.org/chapter/development-of-students-research-competency-in-the-

frames-of-continuing-education/196487

http://www.igi-global.com/article/investigating-the-opportunities-to-improve-the-thermal-performance-of-a-case-study-building-in-london/269714
http://www.igi-global.com/article/investigating-the-opportunities-to-improve-the-thermal-performance-of-a-case-study-building-in-london/269714
http://www.igi-global.com/article/investigating-the-opportunities-to-improve-the-thermal-performance-of-a-case-study-building-in-london/269714
http://www.igi-global.com/article/investigating-the-opportunities-to-improve-the-thermal-performance-of-a-case-study-building-in-london/269714
http://www.irma-international.org/article/using-dynamic-and-hybrid-bayesian-network-for-policy-decision-making/230935
http://www.irma-international.org/article/using-dynamic-and-hybrid-bayesian-network-for-policy-decision-making/230935
http://www.irma-international.org/article/melbournes-advanced-rail-transportation/255140
http://www.irma-international.org/chapter/comparison-of-linguistic-summaries-and-fuzzy-functional-dependencies-related-to-data-mining/124580
http://www.irma-international.org/chapter/comparison-of-linguistic-summaries-and-fuzzy-functional-dependencies-related-to-data-mining/124580
http://www.irma-international.org/chapter/development-of-students-research-competency-in-the-frames-of-continuing-education/196487
http://www.irma-international.org/chapter/development-of-students-research-competency-in-the-frames-of-continuing-education/196487


Investigating the Opportunities to Improve the Thermal Performance of a

Case Study Building in London
Yasin Yousefi, Petra Grattonand Dilshad Sarwar (2021). International Journal of

Strategic Engineering (pp. 1-18).

www.irma-international.org/article/investigating-the-opportunities-to-improve-the-thermal-

performance-of-a-case-study-building-in-london/269714

http://www.irma-international.org/article/investigating-the-opportunities-to-improve-the-thermal-performance-of-a-case-study-building-in-london/269714
http://www.irma-international.org/article/investigating-the-opportunities-to-improve-the-thermal-performance-of-a-case-study-building-in-london/269714

