Dimensjonering isflate-Kristian

Krever turbulent strgmning Re > 4*1073
Komplett turbulent strgmning
pxUx*d
Re = ——
u
v 1
(1000 = A)
d
A=ms () = 0.000326686 m>
d o 0 = 0.0204 m
Tpx cp * AT
Q=V=xpx cp * AT
1/3 av banen NH4-OH CaCl2-H20 H20
Massetetthet 971.00|kg/m? 1248.00(kg/m? 998.00|kg/m?
2.50(cP 1.86(cP 1.002|cP
Dynamisk viskositet 0.00250|Pa*s 0.00186|Pa*s 0.001002|Pa*s
Varmeoverfgringsevne 4.22[ki/kg*K 3.33|kJ/kg*K 4.18|kJ/kg*K
Vannmengde 300 m? 8.50]l/s 15.00]l/s 3.50]l/s
Vannmengde per slgyfe 0.17(l/s 0.30(l/s 0.07]l/s
Hastighet 0.52|m/s 0.92|m/s 0.21|m/s
Reynoldstall 4123.14 4106.32 4362.43
Avlesning i Moody-diagram 4.12E+03 4.11E+03 4.36E+03
Vurdering Ok Ok OK
2/3 av banen NH4-OH CaCl2-H20 H20
Massetetthet 971.00|kg/m? 1248.00|kg/m3 998.00|kg/m?
2.50(cP 1.86(cP 1.002|cP
Dynamisk viskositet 0.00250|Pa*s 0.00186|Pa*s 0.001002 [Pa*s
Varmeoverfgringsevne 4.22[ki/kg*K 3.33|kJ/kg*K 4.18|kJ/kg*K
Vannmengde 600 m? 17.00]l/s 30.00(l/s 7.00]l/s
Vannmengde per slgyfe 0.17(l/s 0.30(l/s 0.07]|l/s
Hastighet 0.52|m/s 0.92|m/s 0.21|m/s
Reynoldstall 4123.14 4106.32 4362.43
Avlesning i Moody-diagram 4.12E+03 4.11E+03 4.36E+03
Vurdering Ok Ok OK
Hele banen NH4-OH CaCl2-H20 H20
Massetetthet 971.00|kg/m3 1248.00(kg/m3 998.00|kg/m3
2.50(cP 1.86(cP 1.002|cP
Dynamisk viskositet 0.00250|Pa*s 0.00186|Pa*s 0.001002 [Pa*s
Varmeoverfgringsevne 4.22|k)/kg*K 3.33|kJ/kg*K 4.18|kJ/kg*K
Vannmengde 900 m? 25.50(1/s 45.00(l/s 10.50(1/s
Vannmengde per slgyfe 0.17]l/s 0.30]l/s 0.07]l/s
Hastighet 0.52|m/s 0.92|m/s 0.21|m/s
Reynoldstall 4123.14 4106.32 4362.43
Avlesning i Moody-diagram 4.12E+03 4.11E+03 4.36E+03
Vurdering Ok Ok OK
Ruhet 0.01 0.17
Diameter 25

0.0004




Effektbehov 175w/m2 * 900m2 = 157,5kW
Baneandel | 1/3 2/3 3/3
Q 140|W/m? 140|W/m? 140|W/m?
Areal isbane 300|m? 600|m? 900|m?
Q 42000|W 84000|W 126000|W
Temperaturdifferanse 3[K 3[K 3[K
Senteravstand slgyfer 0.1|m 0.1|m 0.1|m
Slgyfelengde, tur-retur 60|m 60|m 60|m
Antall slgyfer 50(slgyfer 100(slgyfer 150|slgyfer
Overskuddsvarme
NH4-OH 1/3 2/3 3/3
Effekt for banedel 104.44 kW 208.88 kW 313.32|kwW
104439.79|W 208879.58|W 313319.37|W
Effekt per m? 348.13|W/m? 348.13|W/m? 348.13|W/m?
CaCl2-H20 1/3 2/3 3/3
Effekt for banedel 187.01|kwW 374.03|kw 561.04|kw
187012.80|W 374025.60(W 561038.40(W
Effekt per m? 623.38|W/m? 623.38|W/m? 623.38|W/m?




00000

00000
10000
20000
¥000'0
90000

8000'0
1000

€000

v00'0
9000
8000
100
§10°0
00
£0'0
¥0°0
S0'0

9y Joquinu spjoukay

8018 95 ¢onz 018 95+ £Gonz 9018 96 v ¢ (onz s0l'g 95 ¢ ¢ oz 01 8 95 ¢ ¢ (ong 01
] EEEEY T e . /5 13 1 L L o i L LA
N 1000000=0 SH'0 10000 2915 [E1232WWOY) |
Ny f _ w000 L00000°0 19918 ssaumIS |
~ 115000000 = ARLLTINSN 900 §10000 uaut y3nosp
BEL , N 510 $000'0 ot paziurAee)
1 iSay 90 $8000'0 uoxt 15
1) N~ N SI000  S000000 | Suiqni sseiq o 12ddo) |
i TS . Al 00 600000 paioouws ‘1aqqny |
. NN sadid yloowg 50 91000 axuIs ooy
| | — N Y 6760 £0°0-£00'0 U0 |
B . ! s ST 0 0 onseid ‘ssej9 |
i N bl T S ww Y C [euaepy
I N - 3 ‘ssauy3noy |
’v) - ~ I “ “’ -4
SN [ T
| N NN | N
[ | 11
1] T I k! T —— |
i F P “ W
Y — N /M
] MR /+/ .z
\ B /L | R
s T~ W wo
1 > T ISNIN <
T y — |, 9 /ﬁ
; RN c
3 lI.l»r‘ S \ ama
— - \ A
l Tl x%an!” F,r_
s - A S e
o 11T Ill 5 \
T
.'1”! I/ IIILI
\ I"] H .
sadid y3nos ‘aduapnqim aapdwo) S ,
N 3u0z, | auoz|_ mopy \|
I UONISURIL, [RANLY) JRUIWIE]
IIRNEINI N0 NI

8000

16000

100

S10°0

00

§20'0

£00

)

00

900

00

800

600
10






