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Proprieta Standard | Unita Aggregato Scorie d'acciaio
4/8 | 0,075/4 Filler | 4/8 | 0,075/4/ Filler
Densita delle | EN1097-6 | Mg/m?| 275 2.76 389 3.80
particelle | | | | | |
Indice di forma | EN933-4 % 128 7.8
ndicedi | EN9333 | % [105] — | — [83] -
appiattimento | | | | |
SE EN 933-8 % — 78 — | = 92
Vuoti EN1097-4 | % | — | [327] — 60.4
d >> iXi
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Proprieta Standard | Unita | Valore
Penetrazione a 25 °C EN1426 | 0,1 mm | 53
EN1427 | °C 50.1

Punto di rammollimento ‘
Penetrazione a 25 °C dopo RTFOT EN1426 | 0,1 mm |37

Punto di rammollimento dopo RTFOT EN1427 | °C 56.8 d >> iXi
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Proprieta Passaggio (volumetrico) [%]

Setaccio [mm] 8 |4 |2 |0425|018|0075

minimo prescrizione 100» 45‘ 28» 13 8 | 6

Massimo. prescrizione 100] 65] 45|25 15 10

Obiettivo di gradazione | 100|558/ 43| 21 | 13 7

Contenuto di legante (per volume 15.2

complessivo) [%]

Vuoti target (%] 4.00 d >> ixi
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b 9L Lower layer ACS8 - h: 20 mm
% Steel coil fitting Upper layer AC8 - h: 40 mm
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A, C A

C. External circuit (plastic hose)
E. Steel coil

P. Hydraulic pump £

A,. Adjuster (flow) N 7

T,. Thermal sensor (input) o= @ ol | il

T,: Thermal sensor (output) 7 H N

O. Outflow N N\
|

L. Radiation source (lamp)

A. Thermographic acquisition T, 1
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Scenario L.O 3L.1 | L2 | SO| S1| S.2
Miscela ACL| ACL | ACL | ACS | ACS | ACS
Portata acqua [dm3/S] — | o | 001s| — 01a [0,01s
a flusso turbolento
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90 1 1 :
o a — L.0. max ° b ——L.O0.avg
L% @) —0— L.1, max L ®) ——L.1. avg
—o— L.2, max —o— L2, avg
e 1 SO,max 754 e S.0, avg
-0~ S.1, max - S.1, avg
=-0-- S.2, max -0 S.2, avg
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Proprieta Simbolo | Unita | Valore
L.1 L.2 S.A S.2
Energia totale della lastra Es N 2.6000 |[2.6000 [2.6000 [2.6000
Energia totale dell'acqua Ew kI 685.211.1755 [1.018,7 | 1.0709
Efficienza del sistema n % 26.4 45.2 392 41.2
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Temperature [°C]

15 20 25 30 35 40 45 50 55 60 75 80
G* [kPa] 1057 33610 1092 300 7983 2330 746 310 122 068 030 012
A [deg] 5137 5918 6633 7220 7646 7980 8243 8451 8602 8700 8824 8850
G*/sind ) ; ; .

135354204 1192 315 8211 2367 753 3.1 123 068 030 012
[kPa] *

* SHRP requirement for upper PG temperature [32]:

G*/siné > 2.20 kPa.
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rigidezza dell’'elemento per a =0
con Bi=19 viscosita dell'elemento per o = 1 i
B, = viscosita

oy = livello di sollecitazione applicato al ciclo §} o ] o}
t* = orario in cui inizia lo scarico (1s) E]} ~iee

I =funzione di Eulero-Gamma
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Trq S0 S50 50 60 60 60 70 70 70 8 80 &0
tkPa] 01 32 10 O 32 10 01 32 0 01 32 10
ol 0498 0471 - 0.387 0.0001- 0984 0945 - 0999 na*
b, [-] 2152 2712 - 1048 0.0006 3145 3431 00562 na*
b, [-] 5056 4688 - 0.748 0.666 - 0.187 0.154 - 0.205 na*
SSER 0999 0998 - 0994 0977 - 0.9%0 0.826 - 0986 na
MAS-L
TrQ S0 S0 S0 60 60 60 70 70 70 8 80 &0
t[kPa] 0O 32 10 0 32 0O o1 32 10 01 32 10
al 0784 0536 0414 0688 0203 0.188 0951 0617 000010991 0990 na”
b, [] 4601 1398 2468 3118 1026 2691 3855 1252 0048 4941 7025 na
b, [-] 2668 2473 1596 3768 3748 2285 1.005 090430548 0332 0265 na
SSER: 0999 0998 0994 0997 0997 0993 0991 0970 0767 0994 0922 na”
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Trq S0 S0 S0 60 80 60 70 70 70 8 80 80
t(kPa] 01 32 10 O1 32 10 01 32 10 O 32 10
ol 0876 0571 0544 0920 0653 0709 0942 0918 0912 0943 0986 na*
b, [] 3613 2715 S180 1206 2278 4971 5834 4885 4523 2129 4911 na*
b, [-] 63.88 57.42 4241 9692 11.17 7.184 2466 2726 0512 0848 0782 na*
SSE R2 0999 0999 0998 0997 0995 0995 0996 0989 0991 0993 0879 na*
MOR-S
T°C) SO SO SO 60 60 60 70 70 70 8 8 80
T [kPa) 01 32 10 01 32 0 32 10 0 32 10
al) 0914 0621 0623 0942 0824 0897 0991 0998 0999 0.934 0999 0999
b, [] 3859 3114 6363 1017 2771 5459 6859 1341 1237 2879 4655 9455
b, [] 1105 7692 61.16 1455 17.76 1239 5853 7.445 3744 1310 1895 0.761
SSER2 0994 0999 0999 0995 0995 0993 0988 0990 0.984 0969 099 0879 d >> iX0
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Research background

THERMAL ANALYSIS
halt solar collector

for road pavements

v Small-scale testing: Findings:
binder, mastic, mortars - Acceptable
“Pasetto et, al. (2022)" permanent strain

Findings: | PSP B ;
* Good ]

efficien Laboratory slab ?RUTTING? | |
e AT = Z.SCZC i o Mixture-scale testing: I I |

Bl s o < 1)>20% A z Asphalt concrete
2 g ““Q“-*J ! (with limestone, steel slag)

"Pasetto, et al. (2019)” !

Actual experimental plan C LVE > @erm_ def) (Rumng>
{ ) J
L coarse ] (C_): material
4PB RLA WT (: property
S coarse —>1 [ ]:test
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300 mm

N 4 R
&, {4 ®y: 120 mm
400 mm \ \\\") . t: 1.5 mm
®y:12.0 mm \ ~
Py 12.0 mm t: 1.5 mm
t: .5 mm
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& LFiller LO4 L4/8
a 2 Heating (160 °C) mix ACL
o g
'ﬁ " (with limestone)
: A+ A
Q -
o Mixing — s
o (160 °C, 30 min.) tiltisksicg)
(for reference)
cY L < CY Lp
o| (mix ACL) — (mix ACL)
Q —
L2 CY.S — CY Sp
(mix ACS) O (mixACS)
c (for reference)
o . - (o)) SL L SLLc
B | step 1: 2T TR Qmpacton (™layen sl9 B iKACL)
aQ [> g SL S SLSc
£ 04040 & (mix ACS) (mixACS)
8 Step 2: EF3&E Emulsion (C55B2) (%)
~zag—x Collector wh ded) {fonieference)
- en nee:
Step 3: FTRSE ppe (p) or COLL (c) 3 PR L PR L |
ﬁl (mix ACL) (mix ACL)
+
! PR S PR_S p
. m Compaction (2" layer) O L= =
Step 4 (SGC or RC) n:l (mix ACS) (mix ACS)
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Lower Layer

Upper Layer

Code Shape Dimension Procedure Collector
Mix h, mm Mix h, mm
PR_L ACL 10 - ACL 40
- A 10 Pira 1 ‘o 40
R_S_p or 2 X400 mm RC + saw ACL ~ pe ACL -
PR_S : ACS 0 - ACS 40
PR_S ACS 10 Pioe ACS 40
CY_L ACL 10 - ACL 40
cY_s_ . o ACL 10 Pige 2 ACL 40
cv_s cY =omm aam == ACS 10 - ACS 40
CY_Sp ACS 10 Pioe 2 ACS 40
SL_L* ACL 10 - ACL 40
SL_S_ S - ACL 10 Coil ACL 40
SL_S SL . C ACS 10 . ACS 40
SL_S_ ACS 10 Coil ACS 40
Reference (without ASC): @ prismatic (PR): ° cylindrical (CY): ¢ slab (SL): ! straight pipe (400-mm long): 2 straightpipe
150-mm long)

Z] eepvs}

d >> 1Xd

© Po]

IXiXiX1Z/"h>d d/ Kdd Ehd/

Iv % E&Ju} op}P}lU o

00 uje

(0]

e 1]}v u v§}

ide }A
vSE ou
] G e°]}v

*%}*S U v

vs

S}

]

v Vv }

0 Hv

]o % E}A]v}

E]

E

+ Ou E

o] 119+ Ewos %s Fo@ ] 0qi3
JAUS u%Bo]@]]l Zo Eleu Y ]
0 «5E V <P oY V%}VId %o BOA% ) E]P]
5 5) %oE]0 1o} i]}VUEP BN EY & § E O]
] %OCE}@}X YHJ %}J\EY'é] %o}@ %oCE]}d\ V}U

ARV I]} %o %W ov } pv}

(0]

SE uld8 %ouvilv]
8 %puvY s Jv &]PuUE
*Jvpe}] o (E «<p v

u%l]}v] E

X0

o]l vy

tv ool

E@o @UN  ATE] X0V

oo[* pil}v ] Jveu E % 0] ZY oo ZeeFAs WY 38 ¢% E +] Jv § Eu]v]
u} po} }u%o ++} n Zn vP}o} ] ( evSneliPpdEog} o pJuU -
tJoo] uer> v 0or& EECU 5 3} WIEA Jo FJEBIEP]E &S u% E SuE
] iA £ X

1x10° ¢ )
E IEI%, MPa 60
i i @, deg Tret=15°C
9
.o,?g’o!oc
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S ufh O | "
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Property Stress CY L CY_ S CYLp CY_S-P
300 kPa 4.33 3.655 2.683 1.091
fe, mm/cycle 350 kPa 7.214 6.286 5176 3.828
400 kPa 9.864 7.011 6.939 5.456
300 kPa 7033 6193 5788 4506
ki, - 350 kPa 7847 9161 6719 5940
400 kPa 12,367 11,639 20,928 9786
300 kPa 0.139 0.151 0.16 0.162
ko, - 350 kPa 0.143 0.136 0.15 0.165
400 kPa 0.108 0.101 0.109 0.116
300 kPa 2875 3162 3317 4675
FN, cycles 350 kPa 1965 2098 2245 2813
400 kPa 854 977 1109 2579
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