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Analisi Termica a regime SPiN

Geometria

Sezione Cavo XLPE 2500 Cu

Funto critico per la verifica
della tempevralura dell’ XLPE

Rame

Alluminio

1255
1385
142.0

XLPE (@ semiconduttore) 3.5 K m/W A

PE 35K mWw
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Analisi Termica a regime SBEIiN
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Geometria

Sezione Cavo XLPE 2500 Cu

Funto critico per la verifica
della tempevralura dell’ XLPE

Rame

Alluminio

1255
1385
142.0

XLPE (@ semiconduttore) 3.5 K m/W A

PE 35K mWw
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Analisi Termica a regime
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Physics

Conducibilita Termica0.285 W/m °C

ALLUMINIO

Conducibilita Termica237 W/m °C

XLPE

Conducibilita Termica0.285 W/m°C

RAME

Conducibilita Termica401 W/m °C

Potenza: 26108 W [ P(90°C) ]
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ARIA

Conducibilita Termica0.0261 W/m °C
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Physics

SA Analisi Termica a regime SPiN

Boundary: Imposed Temperature: 20°C —

Surface of thermal exchanges: Convection: 10 W/AK

ﬁf‘lux
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Risultati

CAVOR0C _ARTA

CAYOS0C_ARIA - Computation on a point manager - 1

SE)ES

Computed paint (< mm, ' mm)
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Flus:
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===
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@Tempelalure Temperature ( 34775542 ] degrees C.
~ -~ - s
\
N
. Color Shade Results
Displag vakd \\ Quantity : Temperature degrees C.
results only Froperties... Walues )‘ Campute I ([Close Scale / Color

20 / 21,00101

21,00101 / 22,00201
22,00201 / 23,00302
23,00302 / 24,00402
24,00402 / 25,00503
25,00503 / 26,00604
26,00604 / 27,00704
27,00704 / 28,00805
28,00805 / 29,00906
29,00906 / 30,01006
30,01006 / 31,01107
31,01107 / 32,01208
32,01208 / 33,01308
33,01308 / 34,01409
34,01409 / 35,01509
35,01509 / 36,0161
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Risultati
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Risultati
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Risultati
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Analisi Termica a Regime SIDFRI

Geometria

Sezione di posa

Irragglamento solsre 1000 Wim:2

g elytl)
Ri= 3,0 K mfW
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Mesh

Analisi Termica a Regime
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Physics

GHIAIA

Conducibilita Termica0.33 W/m °C

TERRENO

CEMENTO

INERTE

Conducibilita Termica0.5 W/m °C

Conducibilita Termical W/m °C

Conducibilita Termica0.83 W/m °C
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ARIA

Conducibilita Termica0.0261 W/m °C
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Physics T

PROTEZIONE

PE

L ]
ALLUMINIO

I
XLPE

RAME
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Conducibilita Termica0.285 W/m °C

Analisi Termica a Regime SPiN

Conducibilita Termica0.90 W/m °C

Conducibilita Termica237 W/m °C

Conducibilita Termica0.285 W/m °C

Conducibilita Termicad01 W/m °C

Potenza: 26108 W (P[90°C]) per
singolo cavo
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Analisi Termica a Regime SPiN

Physics

Boundary: Imposed Temperature: 20°C

Surface of thermal exchanges: Convection: 10 W/AK

ﬁf‘lux
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Analisi Termica a Regime SPiN

Risultati

CAVIS_90C_MOB

Color Shade Results
Quantity : Temperature degrees C.
Scale / Color

20 / 24,10196

24,10196 28,20392

/

28,20392 / 3230388
32,30588 / 3640784
36,40784 / 40,50981
40,50981 / 44,61177
44,61177 / 48,71373
48,71373 [ 52,81569
52,81569 [/ 356,91765
36,91765 / 61,01961
61,01961 / 63,12158
65,12158 / 69,22354
69,22354 / 73,3135

73,3255 1 TR AYAT
T7A274T [ 81,52943
81,52943 / 83,63139
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Analisi Termica a Regime SPiN

Risultati

CAVI6 90C MOB

Color Shade Results
Quantity : Temperature degrees C.
Scale / Color
2196481 [/ 2594397
2594397 [ 2992313
2992313 / 33,90229
33,90229 / 37,88145
3788145 / 41,86061
41,86061 / 45,83978
4583978 / 49,81894
49.81894 / 33,7981
33,7981 [/ 5777726
57,77726 1 61,75642
61,75642 [ 65,73557

65,73557 / 69,71474
69,71474 | 73.6939
73,6939 / 7767306
77.67306 | 81,65222
81,65222 / 8563139
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Analisi Termica a Regime
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\\\\\ ¢ Analisi Termica a Regime SPiN

Risultati
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Physics

Analisi Termica a Regime SPiN

Boundary: Imposed Temperature: 20°C

Surface of thermal exchanges:
Convection: 10 W/n? K
Radiation: 0.15 W/n? K*
Source : 1000 W/

N

kg =VF * A%t o

where:

ﬁFlux

VF View Factor

A Surface Area

e Emissivity (0..1)

5 Stefan-Boltzmann Constant (5.669e-§ W/(m2*K4+) )
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Analisi Termica a Regime SBIN

Risultati
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- Analisi Termica in t itorio (a Potenza Costante) SPiN

Geometria

Sezione Cavo XLPE 2500 Cu

Punto crifico per la verifica
della tempevralura dell’ XLPE

Rame

Alluminio

64.3
1255
1365
142.0

XLPE (e semiconduttore) 3.5 K m/W A

PE 35K mWw
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torio (a Potenza Costante

Tambl
TDC:=293.15
M1 M2 M3 M4 M5
Input — ) N = —
Pthl RRame RXLPE RAlluminio
PDC:=26108
N I I N
Cth Rame Cth XLPE Cth ALLUMINIO Cth PE

Cth - Thermal Capacitance

|Cir_<LPE ¥ Display

Parameter | Displap/Output |
" Dirsct Input

Walue [Ws/K]

Mass / Material

Mass [kg] Material [/] [

4

Cspee [Ws/ka™)] [2200 Diensity [ka/m™3] [340
Material | Gith [ Aim'K)] | Cspec WAkg'K)) | Rho fkg'm™a] [ ~
Aluminium [Allay 195 Cast] 168 833 2730
Brass [70% Cu, 30% Zn) 11 5 2522
Copper (Pure) 40 5 2333
Iran (Fure] g0 447 7870
Iron [Cast] 52 420 7320
Iron [Silicon 1% 42 460 7759
Iron [Silicon 2%) 28 460 7500
Iian (Silican 5%) 19 460 47
Stainless Steel 302 151 430 2055
Stainless Steel 304 148 477 7300
Stainless Steel 316 134 468 2238
Stainless Stesl 347 14.2 480 7378
Stainless Stesl 410 > 460 7770 *
Zine (Pure) 16 3 7140
Epowy .2z 1500 1200
Namex 410 014 1300 1400
Mylon 024 1600 1100
Plastic - 485 025 1260 1074
Polycarbonate (PC] 029 1250 1200 @
R i g - T Iy

= Geomely / Material

Shape [ Cylinder | [ MName [ value
Oluter Diameter [m] 01255
Inner Diameter [m] 0108
Length [m] 1000

Initial W alue
Temperature Kelvin RN

I e i T s e e et e e

r—===-=1
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Input — )

Pth1
PDC:=26108

Cth Rame

Cth ALLUMINIO

Tambl
$ TDC:=293.15
M5

RAlluminio

Tistart [ € © | (@ mcosithonerpont... | 8 ModelORTUWS
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- Analisi Termica in transitorio (a Potenza Costante) SPilN

Geometria

Sezione Cavo XLPE 2500 Cu

Punto crifico per la verifica
della tempevralura dell’ XLPE

Rame

Alluminio

64.3
1255
1365
142.0

XLPE (e semiconduttore) 3.5 K m/W A

PE 35K mWw
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- Analisi Termica in transitorio (a Potenza Costante)

Mesh

POOAIS

MVAVAY. TN
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VATV aeaY
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- Analisi Termica in transitorio (a Potenza Costante

Physics

Conducibilita Termica0.285 W/m °C
PE Capacita termica volumetrica: 2068000 J/h°C

—\

Conducibilita Termica237 W/m °C
ALLUMINIO Capacita termica volumetrica: 2068000 J/m°C

Conducibilita Termica0.285 W/m°C

XLPE Capacita termica volumetrica: 2068000 J/fh°C

Conducibilita Termicad01 W/m °C
RAME Capacita termica volumetrica: 2068000 J/h°C
Potenza: 26108 W [ P(90°C) ]

ﬁﬂux

Conducibilita Termica0.0261 W/m °C
ARIA Capacita termica volumetrica: 2068000 J/m°C
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- Analisi Termica in transitorio (a Potenza Costante)

Physics

Boundary: Imposed Temperature: 20°C -

Surface of thermal exchanges: Convection: 10 W/AK

ﬁf‘lux
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- Analisi Termica in transitorio (a Potenza Costante)

Risultati

CAVO_TRANS
MI' Diff with: | Cursor_1 hd
Cuve | Vale | HUnt| Y¥Vaue | YUnit| ROt | YDif
Temp 43928628 ) 04717 degree... a 1]
degrees C. ‘
_deg R
\
| / |
\
_ \
\
30 }
\
N \
| / |
| CURVE Temp
] \ Temperature / Temperature
| Time
N \ Point(35,0)
25 }
- |
\
] \
\
] \
- |
E3) s.
T N BN B [
10 20 30 40 }
\
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- Analisi TermiMorio (a Potenza Costante) SHIN

Risultati

Video della Simulazi

CAVO_TRANS

Color Shade Results

Quantity : Temperature degrees C.

2000789 f 20,01579
2001579 [ 20,02368
2002368 f 20,03157
2003157 [ 20,03%46
20,03946 [ 20,04736
2004736 [ 2005525
2005525 f 20,06314
2006314 [ 20,07104
2007104 [ 20,07893
2007393 [ 20,08632
2008682 [ 20,09472
2009472 [ 20,10261
20,10261 [ 20,1105

20,1105 7 20,11839

20,1838 [ 20,12629
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- Analisi Termica in transitorio (“Elettro-Termico”) SPTN

Geometria

Sezione Cavo XLPE 2500 Cu

Punto crifico per la verifica
della tempevralura dell’ XLPE

Rame

Alluminio

64.3
1255
1365
142.0

XLPE (e semiconduttore) 3.5 K m/W A

PE 35K mWw
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SPiiN

- Analisi Termica in transitorio (“Elettro-Termico”)

Pirtunus

Rete elettrica

R elthl
Rref:=0.0091
TC1:=0.004
Input —
TR:=1500 11

E_elth - Resiztor - Temperature-dependent

|F|_ellh1 Iv Cizplay

Paraneler ] Dizplay/Output |

Resistance at Refzreace Temperature [Jhmn] m

Linear Temparature Coeficient [ | 4] |E|.|Il4
Quadratic Temperaturs Coelficient [1572] ||:I

T emperatire | E.elvin ﬂ |'WIF| ET
RalerericaT amparatuns | F.zl-in ﬂ |293.'| 3
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) I
I Rete Termica

™1 T™M2 M3 M4

RXLPE

WIRE

Pth1 RRame
PDC:=R_elth1.P

RAlluminio

Cth_ XLPE

Lf e o e el Al - S ANREMNOL, o & O

-
Q
>

o
QD

h - Thermal Gapacita

XL PE ¥ Disal
[Ctr_RLPE ¥ Display | ispley
Parameter | Displap/Output |
Parameler | Dispisy/Outpd | .
" Direct Input Thermal Resistance [K/Aw] [22103e
Walue [ws/K] 518672+00  Dimensions and Material
" Mass / Material Length [m]
Mass [ka] e Maeialy [Pt Cioss Section [n°2]
Copee Ws/lkg'K] [2200 Densly [karn3] [340 it e m LA }”33
Mateia el
Material [ Gith pw im0 | Cspee [3kgK)] | Fho [ka'm™3] [ ~ = = —
Aluminium (Alloy 195 Cast] 168 833 2790 Material [ Gth [w (k)] [ Copec kg™ [ Rho kg'm™3] [ L]
s = Amirium (Ally 195 Cast] 168 a3 2730
Drass (IR CLZZN 11 - 8522 Bross (70 Cu 0% 2n) 111 £ 522
Copper Pure] 4 Sid] 6933 Coppet (Pure) a0 305 83
lron [Pure] 50 o7 7870 ron [Pure] 20 ur 7870
lron (Cast) 52 420 7920 Iron [Cas) 52 a0 30
lron (Siicon 1%] 42 450 7769 Iran ican 1%) 2 450 7758
lron (Silisan 2%] 28 450 7600 ;m" g‘;m = ‘23 :gg ;f:'g
s o (Sicon 5%]
ron(Siicon5z) i =0 el Stainlss Steel 302 151 480 a5
Stairless Steel 302 151 40 8055 St i Pt e
Stainless Steel 304 143 a7 7900 Stainless Stesl 316 134 18 et
Stairless Steel 316 134 4588 8238 Stainlss Steel 347 142 420 a7
Stairless Steel 347 112 480 7478 Stainkss Steel 410 450 7
Stairless Steel 410 2 450 7770 u Zine (Pure) e @ e
o
Zine: [Pure) 16 83 140 Eos 0 tz 1w 1200
Eposy 02 100 e Nylon 024 1600 1100
Mamex 410 o 1300 1400 Plagt 025 1280 me
Hylon 024 1600 oo Pobearbonate (PC) 028 1250 1200
Plastic - 485 025 1260 1014 Pobethyiere (PE) 03 2200 a0
Polycatbonate (PC] 029 1250 1200 & Popimice [P1) 035 1130 1430
Petirsurulion. Iy e Crs e = Pobprapylen (PP) 017 1900 a5
Pobstyene P5) 010 1350 1040 )
 Geomely / Materia 2 Polirylchlorde (PVT) 016 1200 1600
PTFE (Tefir) 025 1050 2200
Sl [Cyincer Name [ Vale Rubber (Soft) 013 2010 o <
Duter Diameter [m] 01255
Inner Diameter [m] .08 @ Geomety and Mateiial
Length [m] 1000 [Cylincr - Radial Heat Flow | Name. [ Value
Outer Diameter [m] 0,125
Inner Diameter m] 00845
Initial Valug - Length [m] 1000
Temperature IKEIvm | [e9315
Varables | oK Concel
Vaisbles | [ Concel | |
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‘\ Tambl

TDC:=293.15

Rint - Interface Resistance

|Rirtt v Display

Parameter 1 Display/Output ]

" Direct Input
Thermal Resiztance [KAx]

—_——

" Cross-Section/Contact Resistance

992.21
Contact Resistance [/ m™2] |01

" Geometry and Medium

Cross Section [m”2]

E]

Thermal Conductivity [wAR m]]

Material J ’—
\ =]

Effective Gap [m]

Name ‘ Walue ‘
“width [m] 01
Height [m] 01

Wariahles | Ok | Cancel




- Analisi Termica in transitorio (“Elettro-Termico”)

E

Pth1.POWER

TM2.T_CELSIUS

21 k|
20.5 k|
T T T \ \ \ T T T >
5k 10k 15k 20 k 25k 30k 35 k 40 k 45 k 50 k
t/s
A
30 7|
25 7|
20 7
\ \ \ \ \ \ \ \ \ >
5k 10 k 15 k 20 k 25k 30 k 35k 40 k 45 k 50 k

t/s
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—T ——

Rref:=16.1
E> TR:=220*PWM1.0UT

R —— Pth2

T™1

Rcond1

PTRAN:=R1.P

Cth RTHERM:=0.1

Tamb

CTHERM:=99772.6 TTRAN:=293.15

Voltage

Temperature

A

TM1.T_CELSIUS

Pth2.POWER




r,g‘zFlux
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Physics

Conducibilita Termica78 W/m °C

SILICONE \ Capacita termica volumetrica: 1750000 J/h°C

ALLUMINIO

r’nglux

Analisi termica per la Distribuzione dell’energia

Conducibilita Termica

K(T)=Ka(1+(T-T0)
a =-0.0003 1/°C
Ka = 204 W/m °C
T0=0 °C

RhoCp(T)=RhoCpa(1+(T-TO)
a=-0.003 1/°C
Ka = 2320000 W/m °C
T0=0 °C

42



Risultati

RADIATORS

degrees C.

/]

150

CURVE Temp
Temperature / Temperature
Time
Point(0,0)




Risultatl

Video della Simulazi

RADIATOR3

39,92329 / 40,78777
4078777 | 41,65224
4165224 | 42,51671
4251671 | 4338119

49,4325 | 50,29697
50,29697 / 51,16145
5116145 / 5202592
52,02592 / 52,89039
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Quantity : Temperature degrees C.




Analisi Magneto Termica SP;L\N

Geometria &Mesh
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\\\ Analisi Magneto Termica S,:-,:FR,
Physics
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Risultati
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~HAL Analisi Magneto Termica

Risultati
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Risultati
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Risultati
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Risultati
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~HAL Analisi Magneto Termica

Risultati
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