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ABSTRACT

The errors of relative humidity by the calculation from the measurement values of dry
bulb and wet bulb temperatures were analyzed. Four empirical equations used to calculate the
RH value were compared with the standard values that adopted from the ASHRAE Standard
model. The calculated bias and relative errors derived from the measured errors of
temperature ‘were evaluated. The required ventilation speed and period of an aspirated
psychrometer were studied. The results of this study indicate that the Penman equation was
the best empirical models to calculate the RH values. The accuracy is 0.3 9. As the
measuring errors for dry and wet bulb temperatures had the same pattern of over-estimated
or underestimated values, the effect of the accuracy for the calculated RH values was
insignificant. As one temperature is underestimated and the other is over-estimated, the
calculated errors become so serious. An airspeed of 3m/s - Sm/s and the operating period of
60 sec is the adequate technique for the measuring of wet bulb temperature.

Keywords : Dry bulb temperature, Wet bulb temperature, relative humidity, Measuring error,
Psychometer.
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(Numerical analysis) 7 53K #% - T &k DURBE 8
BHE -

ORNREHEZEBAN

FEERARO~WHEHNREZ HX+
SEHE AR ASHBZERBRAX UG
HERE -

Weiss £ (1977) Lol =85 Pws R A X
ASAE Standard N A2 25 - BFHEO0 ~ 100 CHE
W REBAREHEAARBEREFE » H Tetens

ARTE TR BRI DA LR 5 -

17.2694T.
[T+237.3] .................. %)

Psw=0.61078*exp

TREE(CC)
ERAZBRBRARMT : KABIRRE
P(latm) = 101.5KPa -
1. Penman /Y3, : (Penman, 1958)
Ps = Pswb — 0.0006542*P*(Td — Tw)
= Pswb — 0.0664(Td — Tw)
B AFIRE White (G5 (199D #EEEA -
2. Goff-Gratch /A5, : (Goff and Gratch, 1945)
Ps = Pswb — 0.000662*P*(Td — Tw)
= Pswb — 0.067193*%(Td — Tw)
EAXBRHARAIRBERFRARM JIS,
1981) -
3. AR (FH » 1985)

Pse=Pswb—0.0008*P*(Td —Tw)*(1 +6TT%)

= Pswb—0.0812%(Td—Tw)*(1 +pop) - ®

4. Harrison /=, (Harrison, 1965)
Ps = Pswb — 0.00066*P*(1 + 0.00115Tw)*
(Td — Tw)
=Pswb—0.067*(1+0.00115Tw)*(Td —Tw)9)

OHNREBEZHEREYRE

DSz RER B BB HAH B R Ry - (HWCEREER
BRI BRI Z AT S | 2 B R 2 (Expected
error of root-mean square) 1 & R4 T (Jordan et al.,
1991) -

RH
Erms— \j (%ﬁ*l)"rd)2 n (%%—I;*DTW)Z

DTd 52 DTw SREZIRERE < BHIRE -

OEHREEZ L HRE
ARQTRHELRY REE T 5 EH R
TEH - SERREERFERE R B ERE
EESERHENREEHECREREMLE
A PR BRAEM < R RRE S DU BIRR 2 (Brr -

Error of relative ratio) LA €38 :
DRH = RH(Td, Tw) — RH{(Td + DTd, Tw +
DTW)} cereeeressnmnreemsiiiinnintessenanitsessnrsannens an
DRH
Eﬂ_—_m ................................. b))
Emr : HofiRE

RH(Td, Tw) : DATd » Tw gt RH{E
RH(Td + DTd, Tw + DTw) : ZE T Tw &5
BEHEDTd - DIwh » SHHEFTZ RH{E -

= MHERTGE

Y WERE 0

HHRPHERCERRBET LEMTE
B 1 BTR - FT6E AL TR SRR (4 SR P
PT100 HEERT - WA EE K1 0.150p - BT RE
110VAC - ] i 78 MR g 67 28 ) $2) F6 2 W > DGR
Bt A AR - SREHEE S 1.0m/s 2 7.0m/s - 7R3
TEEFARE R - MR EGEE B HER TR
BRI RERT 2 G > DAREE WERET AT AR -

2 “
LyRRLEREY o \ 7
1 KRN ¢RI
1 EEEEE -~ | !
LEREK - e is |t !
FTTLLE S |
&ﬁgﬁﬁﬁ - |
TR T 7’
LEKS L)
L HHEAE - éz

S

B 1. WENERIREER R

—91—

[N



REREEHLUOREE RS —WBRAR
KERZA  FTAAKESRERKEEDRD
E‘ °
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# 1. FARAALRGTEABENRE LR
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3 93.92 93.39 93.88 93.81 93.84
k. 88.08 838.02 88.00 87.47 87.92
» T7.05 76.95 70.01 75.% .77
kL 66.88 68.72 66.65 £5.08 668.48
0 2 57.43 §7.28 57.18 §5.08 56.93
X 48.71 8.53 48.42 45.80 48.13
2 3.9 .97 32.82 2.15 .48
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3 93.45 93.42 43.41 93.08 93.37
» 8i.10 81.62 80.98 79.98 80.36
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28 s5.n 58.96 53.86 56.54 58.82
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35 4 40.28 40.08 39.92 38.27 39.60
2 31.90 31.87 31.49 .17 31.14
20 24.14 23.87 23.08 13.68 23.30
18 16.93 18.63 16.39 10.75 18.0
29 92.87 92.84 92.82 92.40 92.77
28 86.01 85.96 85.92 85.07 85.33
27 79.41 70.33 79.28 .0 79.14
2 73.08 72.98 72.89 .20 72.712
30 24 61.08 60.94 60.82 58.28 60.59
2 49.97 9.7 49.84 46.25 490.38
20 30.68 30.48 3.7 35.03 38.96
18 .13 20.88 20.64 34.55 20.3
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20 15 58.03 58.73 58.58 §5.0 58.36
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REEEGT  BRE - RREEEITHECER
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g EHNREEMR2FHT - HR2H
A FEFEZ R EAR AT (DTd = DTw) » &
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R20C)ETEHRMRETIHERK 2 DRH R
ERR {Hil1#3 -

# 2. RREEHCEHUREHEANREHE

EZHHENRE
B %% 2% (DTd=DTv)
DTdtfi ()
Td v RH
HWH 0.1 0.2 0.5 1.0 1.5
38 88.08 0.88 1.31 3.28 5.6 9.84
34 06.86 0.53 1,10 2.77 5.55 8.32
30 48.71 0.48 0.055 2.38 4.78 7.18
0 26 33.19 0.42 0.84 211 422 6.33
22 18.45 0.38 0.77 1.92 3.8 576
20 92.82 0.81 1.62 4.1 8,10 12.15
23 79.28 0.75 1.50 3.7 7.51 11.27
30 24 60.82 0.68 1,38 3.39 6.78 10.18
21 44.38 0.83 1.28 3.11 6.23 9.34
18 26.94 0.58 1.16 2.1 5.8 8.72
18 82.52 1.02 2.04 5.10 10.2 15.50
16 68,27 0.98 1,93  4.82 9.64 14.48
20 14 §1.13 0.92 1.83 4.5 9.17 13.28
12 37.00 0.38 176 4.39 8.78 13.18
10 23.78 0.85 1.6 4.23 8.47 12.70

3. ERREEENRSIEMERENEEE
HpIRZERHE (ZBRBBETd = 30°C)

AT=0.2C AT=0.5C AT=1.0T

T a
a

a

T
v

A.Tv=23T
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