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Analytical Approach for the Assessment of Environmental
Heat Losses on an Open-pool Type Research Reactor
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Abstract: An analytical assessment of the environmental heat loss in an open-pool type research reactor is
described in this study. The assesment was carried out based on the energy balance of the pool water
which assumed as a control volume. The heat losses that can occur from the reactor pool to the
environment were evaluated using standard analytical techniques. The conductive, convective, and
evaporative heat losses under various surrounding conditions are reported; the analysis results show that
conductive heat loss through the pool wall appears to be dominant.
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Fig. 1 Schematic of an open pool type reactor
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Table 1 Assumptions for calculating heat losses

Parameter Value Unit
Atmosphere : T 21, 26
Pool water : Ty 40 T
Concrete wall : Tc 18
Reactor Pool 2(W)x2(L)x7(H) m
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Table 2 Calculated results of Ra, Nu, and h under

various ambient temperature conditions

Teo R, Nu h(W/m*K)
18 4.0E+08 110.3 5.8
19 3.8E+08 108.6 5.7
20 3.6E+08 106.3 5.6
21 3.3E+08 104.1 5.4
22 3.1E+08 101.7 53
23 2.9E+08 99.4 52
24 2.7E+08 96.9 5.1
25 2.5E+08 94.4 49
26 2.3E+08 91.9 4.8
27 2.1E+08 89.2 4.7
28 1.9E+08 86.5 45
29 1.7E+08 83.7 4.4
30 1.6E+08 80.7 42
31 1.4E+08 77.6 4.0
32 1.2E+08 74.3 3.9
=A,(P,—P,)(0.08940.0782V)/hy, 5)
Qevap. = MA (6)
FHoA Y dEH A4S A RE The A
% T AT A7, L= 0.5

(N3 Zo] mdE

m=E 2 Q)E ZJT F Uv 544, 4= F
M Yol 4 m?, P= E#Zdo] 8 mo|th Table 29
A AME R, Nust @AY AFE AT = 3
o A4kE RE 1082812 O3 2 Ny A
2 (9)E 48 5 A0 HFHo =z 2 (100

A (1) ol8ste] tF dELdE A

A

T —T. )L
Ra — gﬁ( w ) & (7)
va

_A 8
Nu =0.15R"* for (10" < R, < 10") ©)
N hL, 10

u=— (10)
ql‘O’!ll hAS ( Tw - Too) (1 1)
54 ol=sHI|A S X HM23A A5z, 2019 10E

#HE =27 40TC=E
= uj & o= FriEes A
Al Aus FJI 71EAIRER] 2441%10] A wks
£A L8 ok 82 kW, 48417 7|FOEE OF 58 kW
d&do] AktEe As IIE & A Aztel
7ol wet Hap faske s A
olo W& ZAYE W FAl thd &=
7t §slo) whgt ALk Ad= Fig 33 2k
o Azt mE

e

Wk 2 m7kRe] A3E JERIY
TE BEE MRIT 5 Ik Aol A 4842k 71
15 m $A ARdA A 2rlexz 2489 |
$C A FEshs AL AT & Yo
40
30
------- Heat loss, wall
i 20
[=n}
10
0
0 12 24 36 48 60 72
Time (h)

Fig. 2 The rate of heat loss with a time increment
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Fig. 3 Temperature distributions on the concrete wall
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Fig. 5 Convective heat loss on the pool free surface
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Table 3 Summarized results of heat losses on an

open-pool type research reactor

Parameter Heat losses(kW) Note
8.2 24 hour
Geond: 5.8 48 hour
0.089 21°C, 40% RH
Terep- 0.059 26T, 40% RH
0.39 21C
Geom 0.26 26C
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