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ABSTRACT

Thersyal de-icing m e avehting pyitumis ni aitepionives 10 wrechrisical and cherstzal e-icing ant suow ramenl 88 for s, bridge recks, vangps, aird
oller samgast igfwaronciure. Sngw wieling nd deteing putatit wilt & Aydrenic Jeawd pasement (HHPS are predd i sevevel cemreivs in parios
atplications, fir o ey wizg i elirit bioting, o gar Dol at et sones, As au alemuative,
b pronotd cats b atwed i @ et somise for TP syctencs, nsth or wikhout the atd af bret pgps. Sk ETEP systenss avay aksn ase the pavenoens as a
tolar bt coffciur e the saniss. This wefl cvod Bie vl sgfase, pivliig, it A spont of axphoaht madr by prevensivg raviiuy, Ju 021, the Tndeenatimnl
wergy gty (N A), rechurelogy ek program (TCEL for (ESi, o b bnpsmasianed cocbonssion projct Tk 38 - Garonnid
Sonrve Dieig il Snows Matting Syitens for Lafoareercture, Sweden, Toiskfye, Mialy, Geranauy, Prouee anel Beginoe ave pard of the colleborotian praject.
This papur grves aur aresvicie of tbe work within Tack 38, aud the cerens shefe-gf-the-art of grovass| smarce seicng and suow ol systenss for

et

INTROPDUCTION

The use of geothemal erergy worddwide bas been steadily increasing over the Jast three decades, and according to data
presented by the International Guothetms) Association JGA) at the World Geothermal Congress 2020, the smaunt of
geathermal aneqyy dircet wtlization in 2019 amouated ta 284 TWh, of which pround source heat pamp (GSHE)
applicaions accou fo (65 TWh (38%) with an ineealfed total capacity of 108 GW (Lund and Toth, 2020). A smal}
fraction {415 MW, 660-GWh) af the peothermal enctgy whlization s used for ling soel de-icing, where pically
a hydronic heated pavernent {HHE] is sed. In the wotld gentherenal averview by Land and Toth (2020 Teeland, Japan,
Argenting, the United Statas, Slovenia, Poland, and Morway are Ssted a5 reporting countries with such spplications
instalied o.g. stoeets and sdewalks. The cstimated atcs of heated pavement woddwide at the end of 2019 was 2.5 milion

square merers, of which 74% Is matallad in leeland. Many of these systems du not use heat punps but utilize geothezmal
water at semperatures sufficient for snow meltiag withour the aid of heat pumps, In most couneges arsund the world,
high-temperature geothermal resousces ave ant avallable, Ground source de-icing then requires heat pumps and/or
undergrund thermal eactgy storage, swch as bovebole thees) enctpy stosage (BTES) ot aquifer thrmal energy storage
(ATES), to provide sufficient rmperanuzes and cnergy for de-icing. De-icig and snow-meling wirh gronnd sousce hear
date back to fhe mid-1900s, with the cidest lnows documented bridge derl de-leing with high-temperamre geotharmat

ignhile 1 the CEG of the Swedleh Centes, Tir, Diann Salciseint s 3
University of Peruigia, Tahot Ghakondss e 2 sencarch sudent ax Usiversbry of Asrwerg, D, Qlol Andecaeon in n:nnndllng wogineet ut Gentteata HB
snd D¢, Bijan Adi-Zauabi in u prolesear at Chalmers Univeziity,

%fﬁ'é?}jll B2 A 91738@%‘%

World overview

WET 2020: 384 TWwh szothermal enargy use worldwide
651 applications sccounted for 165 TWh {58%) gnd 108 GV
2.5mllan sam ground source hezted pavement acoounts for 415 W, 680 Glath [af which 74% in Icefand)
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