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Tab. 1 Variation of coefficient exp(A) with the freezing

-pressure(Pf) and -temperature (Tf)

m H 0°C -16°C -12°C ~-20°C -36°C

50 hPa 1,11089 1,00497 0.99766 0.98603 0,98803
100 hPa 1,05039 1,00293 0,99929 0.99324 0.99406
200 hPa 1,02409 1,00156 0,99975 0,99668 0,99704
400 hPa 1.01179 1.00080 0,99990 0.99835 0,99853
500 hPa 1.00939 1,00065 0.99992 0.99863 0.99882
700 hPa 1.00667 1.00047 0.999953 " 0.99906 0.99916
850 hPa 1.00548 1.00028 0.99996 0.99023 0.99931
1000 hPa 1.00.166 1.00033 0.99997 0,99954 0.99941
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Teb., 2 Variation of coefficient exp(B) with the freezing
-pressure(Pf) and -temperature (Tg)

LI 0 °C -10°C -20°C -30°C - 40°C
50 hPa 1,11089 1,07904 1,03899 1.01142 0.99970
100 hPa 1.05039 1.038347 1.01386 1.00199 0.99849
200 hPa 1.,02409 1,0137 1.00399 0.99947 0.99842
400 hPa 1.01179 1.00525 1.00068 0.99921 0.99929
500 hPa 1.00879 1.00379 1,00026 0,99927 0.99941
700 hPa 1,00667 1,00229 0.99992 0,99939 0.99956
850 hPa 1,00549 1.00170 0,599382 0,99947 0,99963
1000 hPa 1.00466 1,00132 0,99979 0,99953 0.99968
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Tab, 3 Distribution profile of null contribution bound freezing
temperature (Tf.) with pressure (Pf.) which the coefficient exp(B)
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T}c('c) -17,7 -17,9 -18,1 -18,4 -18,7 -19,1 -19.5 -19.9 -20,3 -20,7
P;c(hPa) 500 450 400 350 300 250 200 150 100 50
T;C('C) -21,83 -22,1 -22,8 -23,7 —-24,9 -26,2 ~-27,9 -30,2 -33,5 -38,5

2,3 FWEE p:, exp(A)Mexp(B)M T, Tk

B p;=700hPa, exp(A)f exp(B)BE T, ({2 fb @ 3. MWEFTA, FHEKGHEK
- KT, oM, Hexp(B) hkE L, MNFRBNMAHEAEFTRREEEE T,
X exp(A)HZR, To=-11,8C; X exp(B)ihk, Tje = -19.4°C, FHEILM B R T
7.6°C, HAEEBAS R, exp(B)tbexp(A)AFE RPN BE SR FTHI 0, & EIETTR
L2,

expia/pl axp /%)
1.0u7 1,U0
1,006 + ok
/
/
1005 / i uoh
1/“ "
S/
1.0
04 , } ,
/
1.0u3 / fORER)
(b)) /
~ v
Vel 7 4
1 B ’ -
. / ’,(\ a 1001
1 7 ’
I -7

Nt e -
o — e S e
Loy ) PO - ’ !
-

-5 -4 -3 —o - T ~'.l, =

B3  pr=700hPaly, Z¥exp(A)Fexp(B)RERRE(TH)MELEE
Fig. 3 The curves of variation of coefficient exp (A) and
exp (B) with temperature(Tf), while Pf=700 hPa



% 114 BRI, S BR S IBMRETE (=) 101

2,4 FMEKT,, exp(A)Mexp(B)H p, TiL

BT = -5C, exp(A)fl exp(B)FE p; LB SINEE 4 a—b, BEBR, 7 il 283y
Pl p¢ FIREAKTI34 N, B exp(B)>exp(d), WH T, = -5C>Tyy, MARKERHEY
R RBIEE., YR T, = -22°C (E4c—d ), W exp(A)sE 2R 5k, Mexp(B)1E
p1>450hPa DIfE 5 7 5 &,

1R ) exprby
wl e g
' |
HN&1 l‘vw
b .
|
| ‘\
1030} l‘\ ! o3
A
T
! Y .
P o B4 XRATM, R¥exp(A)T exp(B)
o R (pf )RR
1 \ NPT J Fig. 4 The curves of variation
‘°’*’iT A N l"m of coefficient exp(A) and
‘[ w \jj‘;\‘k ’\ exp(B) with pressure(ps),
1000 - ———x‘_.:.;——:\_::_ {.OM while different temperature

. (T1)

|
1 |
|{ | (1) Tf=-5%
. 1950 (a) exp(A4), (b) exp(B)

| (2) Tf=-22€
W m W e 5B 6 W dw m e {c) exp(A4), (d) exp(B)

- 0982

2.5 TR p B}, exp(A)F exp(B)R/NMESBEE T, 5%
KRR b1y exp(A)RE SRR Tym= - 23.0°C, T exp(B)R M A ii8 2 T;m

B b, TSR, ET@:"’M&@ELTW< T!c. ENaA A HINT 2R ER,
' T,,,,= - 65,961+ 1,727(Inp,)? - 0,136(1n p,)* (16)

X, % p,=1000hPa pt, Tflm= -28,8°C, % p, =150 hPa [y, T,'m= -39.7°C,
2.6 FEIT B, exp(4)70 exp(BYBMESSE b B4}

MWARR Ty, 7EFFTENSEEEN, exp(A)ARHIPR /MY, exp(B)IIR /MY K
WSE bt T, TTHME ( HS ) .

3 KB ERREE R A
R (18 (3) Ry KEWLATRIER



102 AR 2SR ( FAATFIENR ) #30%

(17)

M:ﬁv_j WdlaT
Cpd 7 Py, Ty

T REER 2 &R,
8.1 FERABALERALER
EXFERT, (17) RKNBERSH

_Cw X WspdT .
M €pd g; T (18)

H AR

T,=173,16°K, N=((T,-T,)/0.5)

AT =(T;~Ty)/N, Tp=Ty+k 4T, Ap=1n(p./pa)/N (19)

pr=exp(lap+kedp), Wsp=W(pr, Tr)
BABRE (18 ) B/ MEAMYERE, EMES5H R, H, Simpson®?? 7ML
GWIERHRM MR, FASEhEERT SR 570, Simpson SRAREAEEME.
SLEEE, —FEA AT ELS RN EARZ IR, H—-THTREHTZHIRETR
TT. EFNER, N8 0, JATN T, nk. TR SHEER 12 et
TR O W0 To WURISEME, DHTER, M5p, T Ty ZWHEEWE X 8 (R
) e, Bk, RESML, 4, 7, 1008 EBEESHIINEEF KR », T
FT g (5P R M, B M AR e 20 07 18

In M. =-1,9466641n p+0,063958(1n p)*+ 147,83943 In T
-13.27711(1n T)* + 134,01091 In InTg— 639.19196 " (20)
HEMXREA R=0,99992, WUKHITIRMER 0=0,027735, & 4 FIH TK BT #thk
A4 KRR BT RIER(M) 6T
Tab. 4 Calculation of contribution exponent (M) of

water substantial specific heat

b1} S| 1 2 3 4 5
1 P 1000 850 700 500 350

2 T 306,46 295,36 288,66 274,26 250,66

3 T4 204.45 292,36 284,16 266,26 242,26

4 P, 971,754 813,384 654,615 441,946 304,587
5 Te 303.963 291,670 283,189 264,766 240,911
6 Ose 393,243 358,493 356,259 349,746 341,340
7 1aM -4.654185 -5,341916 —5,744802 -—6.821822  —8,677673
8 1nMe  —4.695740 —5.338562 —5.732300 -6,806396 - 8,669556
9  AlaMe -0.041555  0.003354 0012503 0.015426 0,008118
10 1aM* -4.674415 -5.515286 -6.097026 ~7.711120 -9,777728
11 lnﬁf, -4,755615 —5.651123 —6,215149  ~7.596985 -9,826172

NH
12 AlaM,, -0,081151 -0,135837 —0,118123 0.114135 —-0,048446
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On the Numerical Computation of Potential

Pseudo-equivalent Temperature (][)
Chen Chuangmai®

Abstract

The properties of contribution coefficient of waterdroplets freezing in both
aspects of theoretical analysis and experimental calculation is discussed in this
paper., The results shows that the coefficients has the characteristics of both
positive and negative contribution, And the difference of the saturation vapour
pressure between the pure phase with respect to ice and water in which the
physical reason of the occurrence of this characteristics is proved, In addition,
the accurate calculation of contribution coefficient of water substantial specific
heat is discussed, and the unrationality and error of Simpson’s formula is studied,
and the logarithmic linear correlativity betwecen M and P, T, Td are discovered,
a new empirical equation of M with the method of nonlinecar regression is

established.

Keywords DPotential pseudo-equivalent temperature, Latent heat of waterdro-

plets freezing, specific heat of water substance

* Dept. of Atmesplieric Sciences



