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ABSTRACT

pro jec t s of binary cycles use a se-

d of organic nature

n e r a t e power is achieved at the Geo-

thermal Testing Station of Province

Research I n s t i t u t e Energy China

i n working f l u i d is evaporated t o

a temperature of by geothermal

heat through a heat exchanger, i t then expands

i n a turb ine which drives a and i s

condensed i n a condenser, re leas ing heat t o a

cool ing system i n which cooling water has a temp-

era-of to be pumped again i n

the evaporator. An axial flow steam turbine ge-

ne ra to r is i n s t a l l ed i n system

for comparison with each other. The desig-

ned capaci ty of the each generator i s 100 .
T h i s paper d e t a l l e d the t e s t i n g project of the

radial- inward turbine Its r e l a t i v e

inner ef f ic iency is and its maximum

capacity come8 t o The

energy eff ic iency of the system i s

INTRODUCTION

The Geothermal Testing Sta t ion of Liao-

Province I n s t i t u t e of Energy Re-

is located at the Town which is

loca ted a t middle of E a s t i n

China. Deposit of geothermal rese rvo i r i s about

i n the geothermal f ie ld . Geothermal

r e se rvo i r is about temperature of A

kw a x i a l flow steam turbine-generator was

i n s t a l l e d i n 1978, and a kw single-

stage overhung radial-inward turbine -generator

was i n s t a l l e d i n a t the Both of

them a r e parallel i n the system fo r

son with each other F i g 1

DETAILS OF THE SYSTEM

F i r s t temperature of geothermal water

Flow of geothermal water

first temperature of cooling water

Flow of cooling water

Working f lu id ;

Binary cycles use a secondary f l u i d of organic

nature to generate power.

c
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,
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Fig Heat Cycle System

THE

lame Single-Stage overhung 

Type:

Power: kw

Evaporation pressure: 5.75

Evaporation temperature c

temperature: c

Inlet enthalpy 111.8

Idea l exhaust enthalpy: 106.1

Exhaust 3.1

r a t e of working f l u i d

Steam 204

Turbine speed: 5500 R P M

Condensing Turbine

I n l e t 5.5 2

20.4 5.67

1
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Generator speed: RPM

Exhaust

Type of main inlet control

I n s i d e diameter of exhaust

In s ide diameter of main inlet valve and i n l e t

Type of mechanical seal

Type of control ler :

b u t t e r f l y valve

steel-band cent r i fuga l governor

Following tests are f o r t e s t i n g the r a d i a l

inward turb ine

1. Optimum l i q u i d l eve l i n evaporators.

2. A of under evapora-

t i o n temperature.

3. A test of changing back pressure of turbine

4. A test of a mechanical seal.

5. A test of t r an s f e r of heat of evaporator

a

A test o f comparing the radial- inward tur-

bine with the ax i a l flow steam turbine.

7. A test o f output of a generator.

OF THE TEST

The curves of a ton geothermal water generating

capaci ty changing with l i qu id l e v e l i n the eva-

pora to r s with as working f l u i d are

i n Fig 2. R e s u l t of the indicated tha t both

Liquid

Fig 2 The Curves of Optimum Liquid

Level In Evaporators

of l i q u i d l e v e l i n the when

preheater is used o r used i n the system.

When t h e preheater is used i n the 'system, the

optimum l i q u i d level i n the evaporator

when the preheater used i n

the system, the optimum l i q u i d level i n the e-

vaporators is m, the former is

lower than the latter. A result o f the In-

dicated that changing of l i q u i d l e v e l

with as working f l u i d is smaller than

wi th working fluid.

The t e s t i n g result of the optimum l i q u i d l eve l

the evaporators is to the

2

r e s u l t of ve r t i c a l pipe-evaporator in-pipe boil-

ing. the t e s t of optimum level i n

the evaporators, we found that react ion of the

radial- inward turbine to humidity i s stron-

ger than that of the ax i a l flow steam turbine ,
of the radial-inward turbine i s unsteady

;load is and the electric system i s un-

steady too. However, when l i qu id l e v e l in the e-

vaporator mm, and steam humidity is big

enough, the of the axial flow steam tur-

bine is steady.

A t e s t i n g result of generation under optimum e-

vaporation temperature i s i n f i g 3 Fig

Fig 3 The of A Test of Generation Under

Optimum Evaporation Temperature When

heater used

re su l t of the t e s t indicated, under optimum

l i q u i d  l e v e l  i n the design condi-

t ion of cool and heat sources, when in te rna l

power, generation power and r e l a t i v e

ef f ic iency of the radial-inward turbine-gene-

are evaporation tempera-

) i s under used preheater (Pig

and tha t is under unused preheater .
3 ) . This is i d en t i c a l with the resu l t of

i n theory, if heat l o s s of from the e-

vaporator the turbine i n l e t is

The t e s t result indicated obviously thatoutput
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. . .

4 The of a T e s t of Generation under

Optimum Evaporation Temperature When

hea t e r used

of tu rb ine u n i t followed changes i n

pressure. When i t s back pressure increases , its

output decreases. This is ind ica te i n Fig 5.

The test results indicated tha t r e l a t i v e in-

t e r n a l ef f ic iency of the radial- inward turb ine
*

has achieved ninety per  cent, however under va-

r ious regime, its ef f ic iency small ,

(Pb)

5 back pressure of the turbine 

preheater used

CONCLUDING

Design of the Single-Stage Overhung Ra-

dial-Inward Turbine i s turbine is

noted f o r i t s simple s t ruc ture , making easy and

high

Aminimum output of the radial-inward turbine ge-

nera tor l s and a maximum output of i t i s

really under the temperature, flow of geo-

water and cooling water at how-

ever, design output of i t

It is successful t o design and but te r f ly

valves which a re  i n s t a l l ed  steam l i n e

as a control valve and a main Stop valve. The

pressure l o s s mall There a r e

performances of simple s t ruc ture , r e l i ab l e

t i g h t and f l ex ib l e regula t ing i n the valve.

operation indicated tha t the a i r t i g h t

performance of l i n e s devices i n the system is

very good, the operation is normal, output of

e l e c t r i c power, flow of geothermal water, cool-

water flow of f l u i d  a r e  

lated and re l iab ly .

The ava i lab le energy ef f ic iency of the system

i s
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