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ABSTRACT

The purpose o f the Geothermal F l u i d Mechanics
Laboratory (GFML), i s t o supply a more e f f e c t i v e --
and r e l i a b l e basis f o r the optimum design o f the --
surface equipment and geof lu ids conduction.

Bas ica l l y the GFML i s designed t o give the
vest igator the f l e x i b i l i t y and freedom requi red f o r
experimentation by prov id ing a permanent i n s t a l1
t ion . The laboratory w i l l consis t o f four major --
components: the 1, the t e s t platform, the monitor

contro l house, and the cool ing pond. The wel l --
t h a t the laboratory i s going t o employ f o r i t s - --
exclus ive operat ion y i e l d s 64 o f endogenous -
f l u i d , w i t h and enthalpy o f 888 and from - -
which i t can be obtained: steam, separated water --
and steam-water mixtures a t d i f f e r e n t condit ions.

The main f i e l d s o f study i n which the GFML w i l l
be involved, can be grouped i n four general areas:

surface equipment; 2 ) steam-water mixtures con-.-
duction; 3) arrangement & contro l systems;
4 ) a i r condit ioning, etc. From t h i s the f i r s t two
are f o r immediate study, and the second ones are --
for long term research programs.

INTRODUCTION

A t the present t ime the geothermal processes
equipment designs, are based upon experiences
ned i n the f i e l d , ra ther supported by a
s o l i d technological basis. This i s mainly due t o
the lack o f the adequate means t o develop an
t i v e experimental program, d r i v i n g the inves t iga to r
t o use f o r experimentation the resources o f a pro-
duction system, i n which you are constrained both
i n time and i n f reedonto change the operat ion condi-
t ions. Although, t h a t i n the f i e l d o f steam-water
conduction has been a l o t o f research involved, --
there i s s t i l l the need t o work out a more r e l i a b l e
and complete theory t o describe and/or p red ic t the
behavior of the two-phase mixture (pressure drops,
f low patterns, etc.), t h a t i s present i n most o f the
geothermal f i e l d s .

This repor t presents a descr ip t ion o f a f a c i l i -
t y i n which experimental work can be done i n the
f ie ld , without been iso la ted and counting o n a l l

services such as computer system,
laboratory, i t y water, e l e c t r i c a l service,

etc.

The GFML w i l l be located i n the Mexican Elec--
t r i c I n s t i t u t e ( I I E ) f a c i l i t i e s a t the --
Mexica l i Val ley ( f i g . w i t h i n the Cerro Pr ie to
Geothermal f i e l d , a t which the Federal de
E lec t r i c idad has already i n s t a l l e d 180 and
ry soon there w i l l be 440 more. The laborato-
ry i s going t o employ f o r it, exclusive operat ion 
one o f the geothermal we l l s o f Cerro Pr ie to t o - -
obta in the requi red working f l u i d s .

U.S.A.
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DESCRIPTION OF THE LABORATORY

The GFML i s formed by f o u r major components:
the geothermal wel l , the monitor contro l house,
the t e s t p la t fo rm and the cool ing pond, and from
them the laboratory i s going t o get the working -
area, the working f l u i d s , and the supporting,
ces.

The esquematic o f f i g u r e 2 shows the
f low diagram o f the GFML. The endogenous f l u i d --
from the wel l i s lead t o the steam separator loca-
ted a t the t e s t p la t fo rm away from the wel l .
Within the p la t fo rm i t can be obtained:
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mixtures, and cool ing wa-
t e r , a l l from the geothermal f l u i d . The excess o f
f l u i d and/or the "used" f l u i d i n the t e s t pad w i l l
be taken by the re tu rn l i n e s t o the si lencers pla--
ced close t o the cool ing pond. The laboratory 's --
four components physical d i s t r i b u t i o n and s i t u a t i o n
w i t h respect t o the I I E bui ld ings i s shown i n f i g u-
r e 3.

Geothermal 1

One the main features o f t h i s f a c i l i t y i s -
the exclus ive use o f a geothermal wel l as a source
o f working f l u i d s . The wel l t h a t the laboratory i s
going t o employ i s wel l No. Q-757 from
and i t has the fo l low ing character is t ics.

General Data

Depth Production Ca- Total d i s o l ved
(m) r e a t Diameter so l ids

935.44 220 0.244 (9 ) 18292

1head Enthalpy
pressure Water Steam Tota l
12.4 Bar 1130 26.7

954 36.3
8.8 1092 36.4
6.9 925 51.4

929 52.95.5
888 58.5

Production Table

6.8 33.5
4.7 41.0
8.2 44.6
5.8 57.2
6.1 59.0
5.5 64.0

The use of t h i s wel l has many advantagesdueto
the charac te r i s t i cs o f the f l u i d , t h a t are s i m i l a r
t o the actual ones, and because o f the r e l a t i v e l y
la rge f low rate, so t h a t n o t o n l y models but even
f u l l s i ze equipment can be tested.

Monitor Control House

The monitor house i s s i tua ted next t o the - --
platform. It has a surface o f 91 ( 7 x 13 m) i n
which there are d i s t r i b u t e d two p r i v a t e o f f i ces , a
a working table, the process data acqu is i t i on --
system, the con t ro l panel, and several desks i n --
the general area f o r v i s i t o r s . The house wal l - -
t h a t i s adjacent t o the t e s t p lat form i s provided
w i t h a window sect ion so t h a t d i r e c t observation
o f the experiment can be done from ins ide the hou-
se. It w i l l be possible too, t o have a continuous
record and monitor ing o f the t e s t data from inside,
e i t h e r by looking the punctual d i g i t a l ind ica to rs
o r by accessing the computerized data acqu is i t i on
system.

Apart from the f a c i l i t i e s mentioned above, the
monitor house w i l l be equipped w i t h a i r condi t ion-
ing, telephone, e l e c t r i c i t y , u t i l i t y water, radio,
and some other comfort services.

Access

Figure 3

Well
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Attached t o the monitor con t ro l house i s a -
warehouse tha t w i l l be used t o s to re hardware and
supplies, and as a workshop where maintenance and
i n s t a l l a t i o n work can be done. The shop w i l l --
count on some basic too l s such as metal lathes,
d r i l l press, welding equipment, a complete t o o l -
c r ib , etc.

Test Plat form

The t e s t p la t fo rm consists o f a concrete pad -
i n which are located the steam separator and two -
sets o f manifold arrangements, from which steam, -
water, cool ing water, steam-water mixture, and - - 
re tu rn l i n e s can be obtained. The t e s t pad i s - -
designed t o provide the area f o r the placement o f
t e s t equipment, a l lowing f ree access t o the mani--
f o l d and other equipment.

The t o t a l area o f the p la t fo rm i s o f 1188
With in the t e s t pad the two manifolds and
ment are disposed i n one corner o f the t e s t pad,
leaving a f ree usable space o f about 750 - - -
(25 x 30 m). The manifold arrangement consist o f
6 valves, one f o r each o f the f l u i d s mentioned

respect ive re tu rn l i n e s t o the s i len- -ve and i t ' s
cers. Over
water and a 
together t o
red
o f how w i l l
t o r house.

o f the i t w i l l run a
steam l i ne ,  t ha t  w i l l eventual ly j o i n
get a steam-water mixture a t the desi-
ons. Figure 4 shows an isometr ic view
look the GFML t e s t p la t fo rm and moni--

c les and y e t g ive the service.

The e l e c t r i c a l power supply t o the laboratory 
has a t o t a l capac i t yo f 105 having the fo l low-
i n g services: 220 vol ts , AC-Three Phases; 220 - -
vol ts , AC-One phase; 110 vol ts , AC-One phase.
pressed a i r w i l l be ava i lab le a t 100 ps ig and
a t o t a l f lowra te o f 100 scfm. U t i l i t y water w i l l
a lso be ava i lab le f o r cleaning the equipment and
t e s t area. A l l the instrumentation provided by --
the GFML w i l l be o f the e l e c t r i c a l t ransmit ters --
type (pressure, temperature, f lowrate) , t h a t w i l l
send the s ignals t o the acqu is i t ion system v ia
v ice s ta t i on connections.

SCOPE OF ACTIVITIES AT THE GFML

Once the construct ion o f the laboratory has --
been car r ied out, i t w i l l be very useful t o substan-
t i a t e the theory and complement the  ana ly t i ca l  - -
work by an exhaustive program o f experimental
search i n geothermal systems.

Flu ids from

An effect ive program o f technology development
w i l l requ i re a close coupl ing between the experi-
ments a t the GFML and a supporting program o f ana-
l y t i c a l research.
research programs concerning two-phase f1ow
t ion , surface equipment desing and geothermal - --
power conversion cycles, f o r which the laboratory
f a c i l i t i e s w i l l be fo r appl icat ion.

A t the IIE there are already 

Return Lines

house

Figure 4

General Services

The GFML add i t i ona l l y w i l l provide the experi-
menter with: perimeter l i gh t i ng , e l e c t r i c a l power,
u t i t y water, instrumentation, and compressed --
a i r . This services w i l l be supplied by serv ice
stat ions, which are d i s t r i bu ted i n such way over
the p la t fo rm ( f i gu re 4 ) , t ha t the maximum distan-
ce from any po in t t o a serv ice s ta t i on w i l l be o f
seven meters. These service s ta t ions w i l l be un--
derground to leavethe working area f ree o f obsta--

Moreover the per fec t l oca t i on o f the GFML, wi th ing
the Cerro Pr ie to geothermal f i e l d , w i l l serve t o --
improve the t rans fe r mechanism between research --
programs resu l t s and f i e l d problems, so t ha t the
technical problems could be tackled promptly and --
through the r i g h t d i rec t ion .

I n general the research programs a t the GFML
can be grouped i n four general areas: 1) surface --
equipment; 2) steam-water conduction; 3) equipment
arrangement and contro l system; 4) desal t ing plants,
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a i r etc.
are f o r immediate study and the second are --
f o r long term research programs. With in the f i r s t
two areas the fo l low ing research top ics can be
tioned: a) two-phase f low pressure horizon
t a l , ve r t i ca l ,  i n c l i ned  pipes and f i t t i n g s ; b)

o f the steam separator's dimensions; - --
c) Val o f the ana l y t i ca l computer two-phase
f low pressure drops predict ions w i t h t e s t resul ts ;
d ) performance t e s t o f valves i n geothermal brine;
e ) t o t a l f low turbines; development o f r e l i a b l e
cont ro l heat exchangers, etc.

From t h i s the f i r s t two

A t the present t ime the GFML f a c i l i t i e s design
has already been completed an i s expected t o s t a r t
i t s construct ion by the end o f 1982 and f i n i s h i t
by mid 1983.
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