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2-D Heat Transfer Model
of A Horizontal U-Tube
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HUT Road Heating System
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Model Assumptions
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Energy Balance Equations

Heat Carrier Fluid of HUT (HUT fluid)

oT,m O oT,m Ol m &
(PC), — = = —I &, — |- (pC), V—L 4+ 3B,
ot OX OX OX —
(pC)w : heat capacity of HUT fluid
Aw . thermal conductivity of HUT fluid
V . velocity of HUT fluid
Hp . ratio of circumference-surface area to volume of HUT

2-D Heat Transfer Model of A Horizontal U-Tube
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Thank You
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Heat Transfer Model of Horizontal U-Tube (HUT) Road Heating System

3.2 Results of Indoor Experiments
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Fig. 20 Extracted heat flow with elapsed time

A Dissertation Submitted to the University of Fukui EI L
Environmental Heat and Hydraulics Lab

for the Degree of Doctor of Engineering



%&'($)*'+,-&*$./0&1$/-$%/*34/+('1$5 ")67&P$DY%S)ESF/0$%&'(3+C$?;,(&:

"H$%& ¥+, $-./++0$123&0458..*

Obs. Cal. Obs. Cal. Obs. Cal.
® Initial Ay cecocs t = 15 mins. O —— t=2hrs. (Case-2)
0O —— t=30mins. O —— t=1.5hrs. (Case-5)
26 T T i 1 " T T o e el T2 y g AT el
D 24 &  © B 8 © R :
= i JAN 1
& 200 : A i
2 181 O [] -
% 16} m v Section-3(a a)-
T - 2 Section-1(a-a _ 2 Section-2(a-a —old=aly
2 4fl =48 Wik X ) 1|1 =46 (Wim) S | = 46 (WInZK) E
5 i
5 ol Going tube.- . .. Return tube Going tube:.._ -~ Return tube Going tube-a: .--.Returntube
o1 . 1 Lo e A DR B DM B B B B e Ty
HRGR05 0.1 0.150.2 0.250.3 0.350.4 0.0 0.05 0.1 0.150.2 0.250.3 OFSSiE
Width (m) DEOMO O LRONIEDNISID AR (S G D Bl A Width (m)
Width (m)

J.& M
A3C>$GH&1$9&*3-3<'(3/+$7",8&0%/+$(@&S@/*34/+(' 1$C*/6+0%(&:1&*' (6*&$I*/-31&

2$#3,,&*((3/+$?67:3((&0$(/S(@&$5+39&*,3(;$/-SA6B63$ EI L
-*$(@&SHEC*&&S/-$H/<(/*$/-$8+C3+&&*3+C 8+93*/+:&+('1$ %&'($+0$;0%613<,$="7>




Heat Transfer Model of Horizontal U-Tube (HUT) Road Heating System

3.2 Results of Indoor Experiments
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Fig. 15 Model verification based on the vertical ground temperature profile
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Longitudinal profile of HUT fluid temperature
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