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Tab.1 Equations for water evaporation

E=3.6AK(P,~-P,) (4)m K=0.02

E=3.6 Am(a+bv+cv?) (P—P.)"
a=2.06x102;5=2.901x102;¢=6.92x107;

m=1.04+0.043 n 0<n<16
(5)8 d=1.22-0.19v+0.038 v?;
m=1.728 n>16
n , (100 m¥™
m=1 n=0
Ey,=3.6 A (65+66.4 v)(P~P.)/Y
m=(1.04+0.043 n)E, 0<n<16 (6)" E, Jkg-h™
m=1.728E, 16<n
E=7.5A(0.0152 v+0.0178) (P,~P,) (7)00
1
E=AC p,(p—p.,)3(W W) (8)tH p—p>0.02  ,C=35; pp<0.02 ,C=40
E=A (0.113—%+0.059(PW—P,)) F,=0.1
E=(13 F+1.2)E, F<0.1 (9)02 N 3 Ky
_45
F=amn
, , 1L A ,m’ (8) .pu

kg m7;p, Jkgem?; W,
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®) O PP, °
ASHRAE Handbook (3l P-P.
InP=f(T,) (10)
InP/=f(T.) (11)
P'=P/¢ (12)
P/ 12 , [13].
; \ , , P—P, P~P, ()~
9) 0
2
9] [11]
o 2
2
Tab.2 Experimental data of undisturbed swimming pool water evaporation
/C /C 1% /(kg* (m*h)™)
1 94.20 24.70 98 21.070 Boelter(1946)
2 16.50 17.20 78 0.040 Rohwer(1931)
3 13.90 21.70 53 0.018 Sharpley(1938)
4 33.40 21.70 53 0.402
5 30.10 34.60 68 0.154 Biasin Sharpley(1974)
6 28.50 31.00 55 0.235 Sprenger(1968)
7 25.00 20.00 50 0.168 Tang et al(1993)
8 23.00 25.50 71 0.035 Reeker(1978)
9 28.30 27.80 73 0.246 Smith et al(1993)
10 25.00 27.50 28 0.175 Doering(1979)
11 32.20 27.80 60 0.171 Kiesling(1989)
12 28.30 27.80 72 0.098 Smith C C(1998)
13 28.30 27.80 73 0.117 Smith C C(1998)
14 28.30 25.60 57 0.190 Smith C C(1998)
15 28.30 22.80 53 0.245 Smith C C(1998)
16 28.30 21.70 51 0.269 Smith C C(1998)
17 28.10 28.20 66 0.162 Smith C C(1998)
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Tab.3 Relative error on calculating evaporation of undisturbed indoor open water %

(D (2) 3) 4 (5) (6) (7 (8)
1 -47.24 -36.21 -35.52 =72.97 -27.18 -49.66 -37.05 140.52
2 12.72 47.19 48.79 -37.63 -49.12 7.55 45.26 -93.41
3 52.92 100.17 102.35 -15.18 -37.89 4591 97.56 198.44
4 24.11 59.45 61.18 -32.44 -6.81 18.42 57.36 -63.54
5 -54.85 -41.81 -41.17 -75.34 -77.94 -56.92 -42.57 -54.95
6 175.68 255.86 259.73 50.79 68.95 163.04 251.21 -73.06
7 56.16 102.27 104.47 -14.29 2.82 49.01 99.62 -79.44
8 84.19 139.03 141.63 1.28 -10.74 75.75 135.91 -45.03
9 -40.09 -22.65 -21.81 -67.22 -65.39 -42.84 -23.66 -98.86
10 60.48 107.85 110.11 -11.93 7.25 53.12 105.14 -95.44
11 95.09 150.94 153.66 6.33 34.79 86.15 147.66 -74.18
12 56.17 101.63 103.82 -14.57 -9.13 49.01 98.99 -97.18
13 25.62 62.18 63.95 -31.28 -27.43 19.86 60.06 -97.62
14 36.68 76.46 78.38 -25.23 -10.53 30.41 74.16 -89.96
15 27.93 65.17 66.97 -30.01 -12.78 22.07 63.02 -80.15
16 23.71 59.72 61.46 -32.32 -14.54 18.04 57.64 -78.48
17 3.81 34.05 35.51 -43.20 -38.24 -0.95 32.30 -99.82

3 G (5) , 5
(2) 40% , 255.86%, (3)
259.73% 3 ) (8) ,

[14]
b

525 m? .
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Tab.4 Experimental data of disturbed swimming pool water evaporation

/C /C 1% /(kg+ (m*-h)™) /' +(100 m®)" p/(m-s)
1 32.025 28.10 27.60 63.70 0.224 6.10 0.120
2 19.425 28.00 28.20 63.60 0.239 3.70 0.130
3 30.450 28.10 28.40 64.40 0.156 5.80 0.090
4 15.750 28.00 28.40 66.80 0.146 3.00 0.100
5 39.375 28.00 28.30 70.50 0.163 7.50 0.130
(. (5). (6), (9)- 5.
5
Tab.5 Relative error on calculating evaporation of disturbed indoor open water %
(D (5) (6) 9) 4) (57)
1 7.86 -20.84 -8.86 -11.32 -53.29 -39.22
2 -6.21 -36.77 -26.37 -19.64 -59.38 -47.27
3 39.58 -4.20 13.59 21.68 -39.56 -25.70
4 36.66 -15.47 1.77 25.75 -40.82 -27.69
5 8.72 -20.42 -3.01 7.58 -5291 -41.59
5 ; : (6) 1.77%. 5
) ) (4)
;S (57) ; (5) -
4 [2] [3]
2] [3] )
0.3 m-s™ , [3]
0 2] (3] , ) 0
N P (2) 0.3 m-s
) , (2)
o 40 °C , 4) 0.3 m-s™,
<40 C , 6.
40 C 3, 94.2 C (4)
-1297%, (4) 40 C o 6 (4)
0.3 m-s™, <40 °C o
2] 3] , 6 3]
5
1 (4) (5),
(2) (3) ; 0 (6).
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6 0.3 m-s™, <40 C
Tab.6 Swimming pool unit evaporation under the condition of 0.3 m-s™ surface wind speed and water temperature below 40 °C

/(kg: (m*-h)™)

IC 1%
18 C 20 C 2C 24 C 26 C 28 C
40 0.175 0.160 0.144 0.126 0.107 0.086
45 0.161 0.145 0.127 0.107 0.086 0.064
50 0.147 0.129 0.110 0.089 0.066 0.042
20 55 0.134 0.114 0.093 0.071 0.047 0.022
60 0.120 0.100 0.077 0.053 0.029 0.005
65 0.107 0.085 0.062 0.037 0.012 -0.101
70 0.095 0.071 0.047 0.021 -0.001 -0.104
40 0.452 0.435 0.417 0.396 0.373 0.348
45 0.436 0.417 0.396 0.373 0.348 0.320
50 0.420 0.400 0.377 0.351 0.323 0.293
30 55 0.405 0.382 0.357 0.329 0.299 0.265
60 0.389 0.364 0.337 0.307 0.274 0.239
65 0.374 0.347 0.318 0.285 0.250 0.212
70 0.358 0.330 0.298 0.264 0.227 0.186
40 0.966 0.947 0.926 0.903 0.877 0.849
45 0.948 0.927 0.904 0.878 0.849 0.817
50 0.931 0.907 0.881 0.853 0.821 0.786
40 55 0.913 0.887 0.859 0.827 0.793 0.754
60 0.896 0.868 0.837 0.802 0.765 0.723
65 0.878 0.848 0.814 0.777 0.737 0.692
70 0.861 0.828 0.792 0.753 0.709 0.661
2] 3] , (4) 03m-s?, <40 C
) (3] o (4) 40 C
, >40 C o
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Study on Equations for Water Evaporation from Indoor
Open Water Surface

Luo Xinmei,Sheng Jiakang

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: This paper reviews equations available for water evaporation from indoor open water surface, compares
the equations based on the measured data published at home and abroad, and then presents the equations for
water evaporation from undisturbed and disturbed indoor open water surface which are relatively close to the
measured data. It compares the calculation forms commonly used in indoor open water surface design calculation
and calculates the unit evaporation form with the recommended equations under the condition of 0.3 m-s™ surface
wind speed and water temperature below 40 °C, which may provide reference for engineering design.
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