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A+y[1+0.34u,) on 4
Penman—-Monteith equation e X
ET, reference evapotranspiration [mm day1], “arses
R, net radiation at the crop surface [M] m=2 day], K, factor

G soil heat flux density [M]J m-2 day1],

T mean daily air temperature at 2 m height ['C],
u, wind speed at 2 m height [m s1],

e, saturation vapour pressure [kPa],

e, actual vapour pressure [kPa], el il 6
e, - e, saturation vapour pressure deficit [kPa], optimal agronomic conditions
D slope vapour pressure curve [kPa ‘C1], .

y psychrometric constant [kPa ‘C-1]. Kg X KcadJUSted

[0 Reference crop evapotranspiration (ET),) E

1 Crop evapotranspiration under
standard conditions (ET,)

0 Crop evapotranspiration under non- ET x K x K
o

standard conditions (ET, aoli) ‘ iS j
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Factors such as , poor land VAR’
fertility, limited application of fertilizers, . JH## -
the presence of hard or impenetrable s0il gu——
horizons, the absence of control of disease
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Available online at www.sciencedirect.com

] 3 &30

Biosystems
Engineering
160 (20 17) Research Paper

Psychrometer based on a contactless infrared @Cmsm
84-94 thermometer with a predictive model for water
evaporation

ScienceDirect

journal homepage: www.elsevier.com/locate/issn/156375110

Chien Lee “”", Yu-Jen Wang °

# Department of Mechanical and Electromechanical Engineering, National Sun Yat-sen University, No. 70 Lienhai
Rd., Kaohsiung, Taiwan
P Tainan District Agriculture Research and Extension Station, Council of Agriculture, No. 70 Mu Chang, Sin Hua
District, Tainan, Taiwan

dF (8|, X Ryt oPam x 0.643(1 4 0.536 x V)Ae

dT =Tary ( o
dat [ (% mm day”) E=Gat), (@) (g)
dt /\U[(%) |T:wa + aParm] d T Td -+ U-Patm
des des(T
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1 28 (20 18) 2 7 1_ A novel method to derive formulas for computing the wet-bulb temperature \1

from relative humidity and air temperature

2 7 5 Chien Lee™", Yu-Jen Wang™"

Department of Mechanical and Flectromechanical Engineering, Nationa Sun Yat-sen University, No. 70 Lienhai Rd., Kaohsiung, Taiwan
P Tainan District Agriculture Research and Extension Station, Council of Agriculnre, No. 70 Mu Chang, Sin Hua District, Tainan, Tawan

TLEE Y TX S

Keywords: A novel and accurate analytical method to derive the formula for computing the wet-bulb temperature inversely

. Wet-bulb temperature from the relative humidity (or dewpoint temperature) and the air temperature is proposed, based on the se-
, “ b' ' Relative humidity paration of temperature variables for the psychrometric equation and the interpolation for their virtual inverse
n b - ' Psyd‘lm:memc equation function. Computational accuracy can be adjusted by selecting the temperature range and the order of the

Separation of variables i " M : . ) .
Inverse function interpolation. In this article, an example for creating the Sth-order polynomial formula for temperature range of

0-50°C is presented; errors in the wet-bulb temperature range from — 0.076 °C to 0.019 "C with a mean absolute

Interpolation N B ) N
A ] L ) » /2 » FL-‘ error of 0.025 °C and root mean square error of 0.034 ‘C. Compared with previous works, the method in this
) a ;\ », & m article is easier to utilize, and the derived polynomial formulas are more efficient to calculate. Most importantly,
(0 (NS Y “, Im - E the proposed method is more accurate than prior formulas and maintains the same level of accuracy as the
iterative calculation method.
2o L 'S
) . ? s oy >\ —\ o %: ﬁ Fopor
1B I A A

This is a very interesting paper that will be valuable to
& 21
')‘ @ ~3’° m %‘ environmental engineers as well as to meteorologists.
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The result is ready for scientists and engineers to use.

Their approach of separating variables and approximating the

_ inverse function is indeed novel, and makes a lot of sense.
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formula : DO=A+B X DO
. A=
E‘é ’f\f"/% 3 A B RMS error R-sq
Tt day —27.027 | 4.0420 | 0.3534 73.94%
DO.d ’k 27 day —22.870 | 35110 | 03112 | 41.27%
5= e 31d day -22.261 | 3.4737 0.2581 80.25%
9 _i :J[:‘% u 4% day -22.275 | 3.5323 0.3071 81.83%
AL = > Tt 5t day —22.043 | 3.4943 | 0.3290 75.37%
— A 15to 5" days | -24.881 | 3.7800 | 0.3278 89.23%
5% HE

a%@%
T B X

Dissolved Oxygen (mg/L)
5]
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E(pH)z2 Rz

formula : DO=E+FXpH+GXxt

E F G RMS error R-sq
1st day -66.45 | 9.902 | 0.000185 0.2346 88.47%
2"d day -47.99 | 7.370 | 0.000468 0.1389 88.25%
31d day -63.25 | 9.608 | 0.000662 0.2327 83.89%
4t day -64.76 | 9.917 | 0.000666 0.1778 93.90%
5th day =52.43 | 8.257 | 0.000440 0.2046 90.45%
1stto 51" days | =58.73 | 8.802 | 0.000450 0.2642 93.00%
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