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Fig. 1 Graphs of temperature (left) and pressure (right)-depth
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Table 1 Calculatian examples
e Y, Yaq | Y Yoz Y, Y, Ys ' Yous
Az z m | 72.18 | 68.42 | 68.42 | 68.42 457.28 (354.70 [213.55 | 87.25 | 87.25
ey ! m  |>68.0 %;i; %_g__: % >255 | >236 T7798‘ | >66 | >66
i b ’ I
PAE LIS IR T, °c [165.0 |153.0 [153.0 [158.0 |156.5 [160.0 [160.0 [160.6 .160.6
JepaRRE Py | kg/em?| 7.15| 5.26 | 5.26 | 5.99 | 5.76 | 6.30| 6.30 | 6.40 | 64.0
AL OER Pn+ P, kg/em®| 3.85| 3.30 [ 3.30| 3.30 | 2.00| 2.50 | 2.40| 2.40 | 2.40
KL H, | m
LOTHEES P, + Pkgfem? [ 2.80 | 2.70 | 3.10| 3.10 | 2.50{ 3.50| 2.90 | 4.62| 3.00
——— P ' . 0009 0-21] ooyg | 0-21) 0.21) 0.24| 0.24] 0.31] 0.31
KITRR L W, ) T/H | 29.20 | 95.00 | 70.00 {142.00 |110.00 |109.70 | 80.66 176.0(?) 400.00
o348, A G T/H 1.90 | 6.80 | 2.60| 6.45| 6.50 | 4.83| 4.52| 4.60 | 22.12
WRELE T x 0.065 0.072 | 0.037] 0.045| 0.059 0.044 0.056 0.026] 0.055
5p, mpnkwE 7 kg/m?® (951.20 [958.50 [958.50 (955.11 [955.11 [955.11 [955.11 [955.11 [955.11
5P, ERHOKEE 7 kg/m?® [902.45 {914.16 [914.16 [914.16 [912.83 {908.68 [908.68 [906.78 [909.84
5P ok E v kg/m® [934.32 [935.37 1931.36 [931.36 [937.56 [927.73 1933.36 {918.18 932.31
5P, ENEI LT 7Y kg/m?® | 2.743] 2.746| 2.746| 2.746| 3.010] 3.329] 3.209] 3.307] 3.307
5P, HRELHE T | ke/m® | 1.469] 1.672} 1.672| 1.672| 1.367| 1.873] 1.570| 2.422| 1.621
HREHTIEeE | W m/s | 13.21 | 12.93( 7.43| 11.73 | 11.91| s5.31] 5.81| 2.94 [ 16.52
RBIL AR TE W, m/s 1.15( 0.83| 0.96| 1.23] 0.95| 0.73| 0.54| 0.71{ 1.60
HREYER TR W m/s | 14.32 | 13.72 | 8.37 | 12.93 | 12.83 | 6.03 ;.30 3.64 | 18.07
LR N EK b3 0.044/ 0.035{ 0.035] 0.035| 0.030] 0.030{ 0.030] 0.030f 0.030
FHIEESTUL & 0.70 | 0.76 | o0.66| 0.68| 0.73] 0.67| 0.70| 0.61]| 0.69
Py-(*) |kg/cm? | 4.000/ 2.327| 2.000[ 2.586] 3.020{ 2.720] 3.330 ' 1.743] 2.980
7. | kg/m® [277.25 [223.55 (315.20 (296.79 [298.63 [304.24 [277.93 [357.74 [299.43
7y kg/m?® |361.10 | 90.66 (105.22 (127.40 | 82.32 | 27.65 | 20.43 | 11.77 {134.70
s T B P, |kg/em?| 0.300{ ©.20C] 0.136| 0.261f 0.210] 0.071] 0.060] 0.030| 0.360
LS EHE e A P, |kg/em? | 0.050| 0.03¢{ 0.022| 0.043] 0.033 0.012 0.010] 0.007; 0.061
Rakk | kkak | kekk | okkak | ks | ke
FrehT (L E B RE H, m 39 26 25 31 44 43 41 42 42
AT R H,, m |63 75 48 61 |80 82 112 47 70
H FIRGEIE % AP, |kgfem?| 2.79| 4.99| 2.60{3.13 | 3.81| 4.03] 6.80{ 0.51] 2.70
FLOLAERIRES | Pmax |kg/em? | 4.3 4.0 4.3 3.8 4.3 4.6 4.3
LR K AR km m?*/D 76 72 31
ELIBERK k m/D | 5 3 4 6 31 14

T *=(Pm + Po+ P + Po); wx B(TRIFFM To 15 *** BRTHHROIBE; 3Lk H, =3—4 K3



Bl HER: SREMAEARKODBRERIALABS IR SIHTHE 83
Yo Y, 'Y 142 . YM_,.‘: Y5 ¥sa=1 Y, 0=2 Y,s ’ Yi, Yis OT, OT,
81.82 | 206.54 | 458.3B | 458,38 | 156.93 | 336.27 | 336.27 | 155.40 | 551.50 | 225.20 | 500.0 | 540.0
>71 | >126 %g%_ f;;% .%%§ .%%é_ i%%f
= Nk
157.0 [171.0 | 172.0 [172.0 | 161.0 | 165.0 | 165.0 | 161.0 | 147.0 |150.0 | 180:0 |200.4
5.90 | 8.274] 8.475| 8.475| 6.50 | 7.146 7.146 6.50 | 4.50 | 4.90 | 10.225| 16.00
3,90 2.70 2.50 | 3.50| 2.70-
25.30 | 42.64 | 42.64| 24.60 | 24.60 1o | 120
4.70| 3.80| 3.38| 3.72| 3.30| 3707 3.52| 3.30| 2.40] 3.70| 3.101 3.101
0.24| 0.31| 0.3 0.31] 0.31| o0.31| 0.31| 0.31| 0.24| 0.24| 0.203 0.203
164.36 | 98.00 | 94.00 | 85.00 | 107.73 | 99.70 | 112.00 | 92.87 | 92.00 | 113.96 | 75.60 | 90.00
3.30 | 6.00| 6.78| 55 5.20| 4.99| 6.05| 4.64| 4.00| 2.34| 10.80 | 28.80
0.020 0.060| 0.072] 0.064 0.050| ©0.050| 0.054 0.050] 0.043 0.021] 0.143 0.320
955.11 | 958.50 | 958.50 | 958.50 | 955.11 | 955.11 | 955.11 | 958.50 | 958.50 | 958.50 | 935.11 | 923.75
896.22 | 896.29'| 895.09 | 895.09 | 906.21 | 902.12 | 906.12 | 906.21 | 919.54 | 916.59 | 886.92 | 864.15
918.02 | 925.16 | 928.59 | 925.75 | 929.54 | 925.93 | 927.56 | 929.54 | 938.70 | 925.93 | 931.36 | 931.36
3.062) 4.231 4.330| 4.3300 3.360| 3.697] 3.670| 3.360| 2.37 | 2.571 4.829] 7.930
2.472] 2.024] 1.823 1.980| 1.772| 1.974] 1.883 1.770] 1.315 1.974] 1.672] 1.672
3.77] 3.53| 6.76| s.29| 6.21 s5.39| 6.69| 5.57| 6.67| 3.17| 13.54| 25.50
1.11| ©0.40| 0.63| 0.57| 0.72| o.7| o0.75| o.62| 0.61| 0.76| 0.72| 0.86
a.86| 3.02| 7.44| s.85| 6.91| 6.05| 7.42| 6.18| 7.270 302 1418 26.22
0.030] 0.035| 0.030| 0.035 0.035 0.03s| 0.035| 0.035| 0.035| 0.035| 0.030 0.035
0.58| o0.68| o0.69| 0.69| 0.67] 0.67| o0.68] o0.68| o0.70[ o0.60| o0.81| o0.88
1.110| 4.434 5.000] 4.690] 3.110] 3.370{ 3.520] 3.130| 2.015| 1.150| 6.918 12.440
385.45 | 298.30 | 278.34 | 284.41 | 212.81 | 303.53 [294.68 | 295.40 | 280.00 | 369.85 | 175.13 | 110.11
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PHYSICAL STATE OF FLUID IN HIGH TEMPERATURE
GEOTHERMAL RESERVOIR AND WELL-HYDROTHER-
MODYNAMIC ANALYSIS AND CALCULATION

Hu Xunsen
(Institute of Hydrogeology and Engineering Geology, Chinese Academy of Geological Sciences)

Abstract

After analysing the physical state of fluid in high temperature geothermal reser-
voir, a series of more reliable caleulation methods, including boiling temperature, in-
terwell depth of starting boiling face, depth of the boiling face in dynamic equilibrium,
distribution of the pressure both above and below the boiling face, and maximum work-
ing pressure at well-head etc., are proposed in this paper by using the essential theory
of two-phase (saturated water and steam) flow. rising along a wellbore with reduction
of pressure. Calculated results for the geothermal field data in Yangbajing of China
and in Otake of Japan are given as examples. Furthermore, estimation of ‘transmissi-
vities and hydraulic conductivities of the reservoir strata has been made on the basis
of the results. obtained. The effect of a single factor of parameters measured and se-
lected on the caleulated results has also been computed and discussed by the so-called
sensitive analysis, sorting our the primary parameter from the sensitive analysis, sé-
condaries, and recommending the accuracy of the parameters whén measured and se-
lected. Calculated results of the depth of the boiling faces had been proved to be more
correct by the deveolpmental practice of geothermal field, thus to the other analyses
and calculations giving a more solid foundation.

By thses methods, the pressure depression in the well and the maximum working
pressure at well head involve the case of usual pressurization groundwater.
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