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[57] ABSTRACT 

In a power plant comprising an evaporator for transfer- 
ring heat to the working fluid from a heat source whose 
temperature is subject to variation, thereby evaporating 
a working fluid, and a turbine driven by the evaporated 
working fluid, the temperature of the heat source is 
detected, an optimum physical value relating to the 
evaporation at the evaporator is caluculated in accor- 
dance with the detected temperature, and evaporation 
of the working fluid at the evaporator is controlled in 
accordance with the calculated optimum value. 
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POWER PLANT 

BACKGROUND OF THE INVENTION 
The present invention relates to a power plant. 
An example of power plant is an ocean thermal en- 

ergy conversion (hereinafter referred to as OTEC) 
plant, which utilizes warm surface seawater (e. g. , of 
25'-30' C. ) as a high temperature heat source and cold 
deep seawater (e. g. , of 5'-7' C. ) in the depth of several 
hundreds to about a thousand meters, as a low tempera- 
ture heat source, and has a Rankine cycle operated by 
the temperature difference (of about 20' C. ) to drive a 
turbine. 

The high temperature heat source of this type of plant 
is dependent on the sun. In the equatorial sea area, the 
temperature of the surface seawater is high and its sea- 
sonal change is small, so that the equatorial sea area is 
ideal for this type of plant. In contrast, in the high lati- 
tude area including Japan, the temperature of the sur- 
face seawater varies largely depending on the seasons 
and is low in winter causing substntial reduction in the 
turbine output. For example, decrease of the tempera- 
ture by I' C. causes as much as 50% reduction in the 
turbine output. For this reason, OTEC plants in the 
high latitude area, even those of most favorable loca- 
tion, can be operated only in several months a year. 
Therefore, the utility factor of the equipment is low and 
the system is not economical. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a power plant 
which is capable of producing power at a maximum 
efficiency even at a lowered temperature of the heat 
source and which therefore keeps a high utility factor 
and an improved economy even where the seasonal 
change of temperature is substantial. 

According to the invention, when the temperature of 
the high temperature heat source to be supplied to the 
evaporator is decreased, an optimum physical value 
relating to evaporation is determined and the evapora- 
tion of the working fiuid is controlled according to the 
optimum physical value thus determined. The optimum 
physical value relating to evaporation mentioned above 
means either an optimum evaporating temperature or an 
optimum evaporating pressure, which corresponds to 
the optimum evaporating temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 
FIG. 1 is a schematic diagram showing an embodi- 

ment of a power plant according to the invention; 
FIG. 2 is a block diagram showing an example of the 

calculation unit 12 of FIG. 1; 
FIG. 3 shows the relation between the seasonal 

change in surface seawater temperature vs. generator 
terminal output; 

FIG. 4 is a schematic diagram showing another em- 
bodiment of a power plant according to the invention; 
and 

FIG. 5 is a block diagram showing a modified calcu- 
lation unit 12', a temperature detector 19 and a subtract- 
ing unit 30. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

An embodiment shown in FIG. 1 is an OTEC plant 
5 taken as an example of the power plant according to the 

invention. 
As illustrated in FIG. 1, warm water WW at the 

surface of an ocean is pumped up through a warm sea- 
water intake pipe 6 and is passed through an evaporra- 

10 tor 2, where heat is transferred from the warm seawater 
WW to a turbine working fluid WF, e. g. , freon to evap- 
orate the working fluid WF. The warm seawater WW is 
then discharged through a discharge pipe 8. Cold sea- 
water CW in the depth of the ocean is pumped up 

15 through a cold seawater intake pipe 7 and is passed 
through a condensor 3, where heat is transferred from 
the working fluid WF to the cold seawater CF to cause 
condensation of the working fluid WF. The cold seawa- 
ter CW is discharged through the discharge pipe. Inci- 

20 dentally, it is noted that separate discharge pipes may be 
provided, in place of the common discharge pipe 8, for 
the warm seawater WW and the cold seawater CW, 
respectively. 

The turbine working fluid WF is heated and evapo- 
25 rated in the evaporator 2 and is expanded in a hydrotur- 

bine 1 to drive the hydroturbine 1. The working fluid 
WF is thereafter condensed and liquified in the con- 
denser 3 giving heat to the cold seawater CW. The 
working fluid WF is then boosted by a working fluid 

30 feed pump 4 and is thereby conducted to the evaporator 
2 again. Thus, in the embodiment illustrated, the work- 
ing fluid WF circulates through a closed path. 

In the conventional system, the evaporating pressure 
in the evaporator 2 is kept constant at a designed point 

35 even when the temperature of the warm seawater WW 
becomes lower than the designed value, reducing the 
difference between the warm seawater temperature and 
the cold seawater temperature. As a result, duty of the 
heat exchanger is substantially reduced. This reduction 

40 is at a greater degree than the reduction of the tempera- 
ture difference. This in turn leads to reduction in the 
flow rate of the working fluid flowing into the turbine 1 
with the result that the turbine 1 becomes in a partial 
load state. In this state, the opening of the control valve 

45 13 is reduced, so that the inlet pressure at the turbine 
nozzle 14 is decreased in proportion to the flow rate. 
Accordingly, adiabatic heat drop is reduced. The out- 
put power of the turbine 1 is essentially proportional to 
the product of the flow rate and the heat drop. When 

50 these two are decreased simultaneously, the turbine 
output is substantially decreased. For this reason, with 
an OTEC plant in which the inherently utilizable tem- 
perature difference is small, reduction in the warm sea- 
water temperature of I ' C. causes reduction of as much 

55 as 50% in the output. 
This problem is solved by the present invention, in 

accordance with which a physical value relating to 
evaporation, i. e. , an optimum evaporation pressure or 
an evaporation temperature corresponding thereto is 

60 determined for any given varied temperature of the 
warm seawater when such variation occurs and the 
evaporation in the evaporator 2 is controlled in accor- 
dance with the determined optimum physical value. 

Here the optimum evaporation temperature (or the 
65 optimum evaporation pressure corresponding thereto) 

is a value which maximizes the output of the turbine 1 
for the given varied warm seawater temperature. The 
inventors have found that such value is the lowest evap- 
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oration pressure or temperature that produces the maxi- 

mum evaporated flow rate within a range in which the 
turbine bypass valve 17 does not open. The optimum 
value may for example be determined in the following 
manner. 

First, target difference ht, by which the evaporating 
temperature should be varied from the designed value 
in response to given difference gati„of the warm seawa- 
ter temperature from the designed value is determined 
in accordance with the following equation (I). 

le= led+C(tiw liwd) (5) 

From equation (2), 
10 

Here, t, d represents the evaporating temperature (de- 
signed point) of the working fluid, and 

tiwd represents the warm seawater temperature (de- 
signed point) at the evaporator inlet. 

From equation (4), 

tit, =c ttrtw. . . (1) 
ae — I 

t2w = ~ te + ~ ttw 
ae ' ae 

(6) 

t 1 w — le = ae 
l2w le 

(2) 

Here, C represents a pressure variation coefficient or, 
rather, what is called a sliding pressure coefficient, 
which is dependent on the warm seawater temperature 
and the cold seawater temperature, as well as character- 
istics of various components including the evaporator 2, 
the turbine 1, the control valve 13, the turbine nozzle 14 
and the condenser 3. It is not dependent on whether or 
not the evaporator 2 is provided with a superheater. 

For instance, for a fixed area nozzle system, approxi- 
mation giving the coefficient C is derived in a manner 
described below. First, it is known that the following 
relationship holds for an evaporator under a given con- 
dition. 

15 
From equations (5), (6) and (3), 

ae — 1 

Gs=a — (E C+F) 
ae 

(7) 

20 where 

E= t 1 wd — t 1 w and 

30 (s) 

F= ti w 
— ted. 

25 
The maximum flow rate at which the vapor of the 

working fluid may be passed through a given turbine is 
determined by: 

where, 

Ee Ae 

a~w' pw 

Gw Cpw a= 
he — hc 

Here, 
h, represents the enthalpy (operating point) of the 

evaporated vapor of the working fluid, and 
h, represents the enthalpy (operating point) of the 

condensate of the working fluid. 
The sliding pressure coefficient C is defined by the 

following equation. 

led — le C= 
ttwd — tiw 

(4) 

Here, 
ti represents the warm seawater teinperature (oper- 

ating point) at the evaporator inlet, 
t2 represents the warm seawater temperature (oper- 

ating point) at the evaporator outlet, 
t, represents the evaporating temperature (operating 

point) of the working fluid, 
K, represents a heat transfer coefficient of evapora- 

tion, 
A, represents the heat transfer area of the evaporator, 
G„represents the warm seawater fiow rate, and 
Cp„represents the specific heat of the warm seawater. 
The evaporated flow rate G, of the working fluid is 

given by the following equation (3). 

G, =a (tiw — t2w) (3) 

where, 

273 + tB 

PB=Pe (10) 

P2=Pc 
50 

Here, 
P, represents the evaporating pressure (operating 

point) of the working fluid, and 

P, represents the condensing pressure (operating 
point) of the working fluid. 

Moreover, it is assumed that the correlation between 
the saturation pressure and the saturation temperature is 

approximated by a linear expression, that is the follow- 
ing expressions hold. 

60 
Pe=H te+b . . (12) 

Pc — — H tc+b. (13) 

65 where 
H and b represent constants, and 
t, represents the condensing temperature (operating 

point) of the working fluid. 

35 where 
Gl represents the turbine inlet flow rate, 
ttt represents the turbine flow"coefficient, 
PB represents the turbine nozzle inlet pressure, 
tB represents the turbine nozzle inlet temperature, and 

P3 represents the turbine exhaust pressure. 
The coefficient C is so determined that the vapor 

produced is all passed through the turbine. However, 
the following approximations are assumed. 

45 tB=te ~ ~ 



The equation (2) is a fundamental expression for a 
heat exchanger and is hence also applicable to a con- 
denser, so that 

-continued 
2 t'a, — 1 5 Z=a F (t +273) ( — ) ae 

tie — tc = ac tic — tc 

where 

(14) H ~ (H (ted + ttcd + F) + 2 b) ' (ted ttcd 

The solution of the equation (18), namely, 

Kc. Ac 

ac — — e~cpc 

10 

C- — Y~ Y2 — 4 ~ X ~ Z 
2 ~ X 

(19) 

Here, 
tl, represents the cold seawater temperature (operat- 

ing point) at the condenser inlet, 
t2, represents the cold seawater temperature (operat- 

ing point) at the condenser outlet, 
K, represents the heat transfer coefficent of the con- 

densation, 
A, represents the heat transfer area of the condenser, 
G, represents the cold seawater flow rate, and 
Cp, represents the (constant pressure) specific heat of 

the cold seawater. 
On the assumption that the heat duty of the con- 

denser varies in proportion to the heat duty of the evap- 
orator, the following equation is derived by modifying 
the equation (14). 

logeac ae — 1 ac (15) 
tc — ' ' '(E'C+ F) + ttcd 

log eae ae ac — I 

where tied represents the cold seawater temperature 
(designed point) at the condenser inlet. 

In the OTEC plant, 

ae=&c 

so that the equation (15) may be replaced by the follow- 
ing approximation. 

(16) tc=E. C+F+ticd 

From the equation (5), 

t, =ted — EC. . . (17) 

The equation (16) is substituted in the equation (13), and 
the equation (17) is substituted in the equation (12), and 
they are finally incorporated in the equation (8). Then, 
G, of the equation (7) and Gt of the equation (8) are put 
equal to each other. As a result, the following quadratic 
equation in which C is unknown is obtained. 

XC2+ YC+Z=O. . . (Is) 

where, 

t'ae — 1 5 X=az Ei (t, +273) ( — 
J 

tea, — 1 i Y=2 E F ai (t, +273) [ — 
J + 

2. E. tb2. H. (H ~ (ted + ttcd + F) + 2 ~ b) 

15 
is the sliding pressure coefficient expressed by a theoret- 
ical approximation. In other words, the coefficient C 
may be used for the calculation of the equation (1). It 
should be noted that the equation (19) is derived 
through several assumptions and approximations as 

2& 
shown in the description on how the equation (19) is 
derived. In specific application, stricter calculations 
may sometimes be required, or simpler calculations may 
sometimes suffice. 

When the optimum evaporating temperature is deter- 

25 mined in a manner described above, then the optimum 
evaporating pressure is determined based on the opti- 
mum evaporating temperature. Since the evaporating 
pressure and the evaporating temperature are in satu- 
rated condition, this determination or conversion can be 

3O easily made utilizing a known formula concerning the 
working fluid used. 

To implement evaporation at the optimum evaporat- 
ing pressure (and hence at the optimum evaporating 
temperature) for a given varied temperature of the 

35 warm seawater, the warm seawater temperature is de- 
tected by a temperature detector 10, and its output 
signal indicative of the detected temperature ti„ is sup- 
plied to a calculation unit 12. The calculation unit 12 
determines or calculates, in a manner described in detail 

40 later, the optimum evaporating pressure. Then the 
evaporated pressure at the evaporator 2 is regulated in 
accordance with the thus calculated optimum evaporat- 
ing pressure. In the illustrated embodiment, the evapo- 
rator outlet pressure is detected by a pressure detector 

45 11 and is compared with the calculated optimum evapo- 
rating pressure at a comparator 30, and the pressure 
regulation or control is so conducted that the deviation 
is kept as small as possible. The pressure regulation can 
be accomplished in any of the various ways. But in the 

50 illustrated embodiment, the working fluid feed pump 4 
is driven at a variable speed by a pump drive unit 5, and 
the speed control unit 15 controlling the speed is sup- 
plied with a correction signal EPe indicative of the 
above-mentioned deviation. Where the pump drive unit 

55 5 comprises an electric motor, the speed control unit 15 
having phase-controlled thyristors incorporated therein 
may be used. Alternatively, the pump drive unit 5 may 
comprise one with a torque converter. 

FIG. 2 shows an example of the calculation unit 12 
60 for determining the optimum evaporating temperature 

and the optimum evaporating pressure corresponding 
thereto. The signal indicative of the warm seawater 
temperature tibi as detected by the temperature detector 
10 is supplied both to a sliding pressure coefficient cal- 

65 culation unit 20 and to a comparator 22. 
The coefficient calculation unit 20 determines the 

sliding pressure coefficient C based on the warm seawa- 
ter temperature ti and other factors, and in accordance 



with, e. g. , the equation (19). Here, arrangement is 
shown to be that only the warm seawater temperature 
ti is supplied from outside of the unit 20, and other 
factors have predetermined values which are preset in 
the unit 20. Alternatively, those factors which are sub- 
ject to variation may be detected and the detected val- 
ues may be used. Incidentally, the enthalpy of the evap- 
orated vapor h, is determined from the evaporating 
pressure (or temperature), while the enthalpy of the 
condensate h~ is determined from the condensing pres- 
sure (or temperature). 

The comparator 22 compares the detected warm 
seawater temperature ti with the designed value t»d 
(e. g. , 30' C. ) of the warm seawater temperature, and 
produces a signal indicative of the difference or de- 
crease S, ti N =tied — ti w 

A multiplying unit 24 multiplies the difference gati 

by the coefficient C. The product gives the target value 
(the optimum value) ht, of the difference of the evapo- 
rating temperature. 

A subtracting unit 26 subtracts the target value ht, of 
the difference from the designed value t, g (e. g. , 25' C. ) 
of the evaporating temperature to provide an optimum 
evaporating temperature t, . 

A conversion unit 28 determines an optimum evapo- 
rating pressure P, ~ corresponding to the optimum evap- 
orating temperature t, *. This conversion is accom- 
plished using a known formula since the evaporating 
pressure and the evaporating temperature are in satu- 
rated relationship. The optimum evaporating pressure 
P, * thus determined constitutes an output of the calcu- 
lation unit 12 and is used as a target value for control of 
evaporation. 

As mentioned above, the subtracting unit 30 deter- 
mines a deviation EP, of the actual pressure P, from the 
optimum evaporating pressure P, *. 

A signal indicative of the deviation hP, is supplied as 
a correction signal to a speed control device 15 to be 
used for speed control of the motor 5 driving the pump 
4. The speed of the pump 4 is thereby so controlled as to 
make the deviation EP, smaller (closer to zero). 

The signal indicative of AP, is also supplied to a pres- 
sure setter 18 to adjust the set pressure value for the 
turbine bypass value 17 such that the set pressure value 
is a little higher than the optimum evaporating pressure 
p 

The power plant described above is capable of oper- 
ating at an optimum state, at a maximum efficiency 
whatever is the warm seawater temperature. For in- 
stance, even when the warm seawater temperature is 
decreased, the decrease in the turbine output is mini- 
mized. Decrease in the output of the generator driven 
by the turbine is therefore reduced. As a result, decrease 
in the annual net power output (watthour) due to sea- 
sonal change in the warm seawater temperature is 
smaller. 

FIG. 3 shows an example of result of trial calculation 
of variation of the power through the year in an attempt 
to illustrate how the annual amount of power output is 
reduced. It is assumed that the variation made of surface 
(warm) seawater temperature ti is modeled on a sine 
curve with an amplitude (from bottom to peak) of 5' C. 
and with the peak point (highest value) coincident with 
the designed point. It is also assumed that the station 
service power is 50% of the rated generator output and 
is constant regardless of the generator output power. 
The broken line Z represents the seasonal variation of 
the generator output of a conventional OTEC plant. It 

is clear from the curve Z that the conventional OTEC 
plant is capable of providing or transmitting power (net 
power) during part only of the year, and the annual net 
power is about 20% of that of an OTEC plant at an ideal 
site (where there is no temperature decrease throughout 
the year: the generator net power output is shown by a 
chain line W). In contrast, an OTEC plant according to 
the invention is capable of providing or transmitting 
power even in cold season although the amount of 

io power transmitted is smaller, and the annual net power 
is about 60% of that of an OTEC plant at an ideal site. 

Moreover, where the control of the evaporating pres- 
sure is achieved by control of the vvorking fluid feed 
pump 4, the station service power is reduced when the 

15 warm seawater temperature is lowered, so that the net 
power available for transmission is increased. As an 
example, the driving power for the pump at the de- 
signed point constitutes about 15% of the station service 
power, and accordingly decrease in such driving power 
has a remarkable effect. 

In the embodiment described above, the coefficient C 
which is theoretically derived was used. But a coeffici- 
ent C determined through experiments may alterna- 
tively be used. In any case, the coefficient C does not 
vary widely, and is for instance within the range of 
0. 80+0. 15 where the turbine nozzle is of a fixed area 
type, and is for instance within the range of 1. 0+0. 4 
where the turbine nozzle is a variable area type. There- 

30 fore, a constant value may be used as the coefficient C 
where the range of variation of the coefficient is small. 

In the embodiment described above, the pump 4 is 
driven at a variable speed. But alternatively the opening 
(position) of the pressure controlled valve may be var- 

35 ied to control the evaporation at the evaporator. In such 
a case, the output of the subtracting unit 30 is applied to 
a control unit 35 (FIG. 4), by means of which the pres- 
sure control valve 16 is controlled. Still alternatively, a 
variable area nozzle may be used as the turbine nozzle 

40 and its area may be varied to adjust the evaporating 
pressure. 

Instead of controlling the evaporation in accordance 
with the optimum evaporating pressure, the control 
may be made in accordance with an optimum evaporat- 

45 ing temperature. In such a case, the arrangement as 
shown in FIG. 5 may be used. As illustrated, the con- 
version unit 28 in FIG. 2 is not required, a temperature 
detector 19 is provided to detect the temperature of the 
working fluid at the evaporator outlet, and the subtract- 

5p ing unit 30 determines a temperature deviation rather 
than the pressure deviation, and the temperature devia- 
tion is used for control of the evaporation. 

The invention is not limited to an OTEC plant but is 
applicable to any power plant using a high temperature 

55 heat source whose temperature varies, e. g. , a solar 
pond, an industrial waste-heat recovery plant. The heat- 
ing fluid supplied to the evaporator is not limited to a 
liquid but may alternatively be a gas. 

The turbine cycle may not necessarily be a closed 
60 loop type as that of the embodiments, but may alterna- 

tively be an open loop type (where the working fiuid is 
not circulated). 

As has been described, according to the invention, 
even where the heat source temperature is varied, the 

65 control is made to maximize the turbine output at the 
varied temperature. As a result, even where the sea- 
sonal change in the heat source temperature is substan- 
tial, the utility factor of the power plant is higher and 
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the annual net power output is greater. These all con- 
tribute to economization. 

What is claimed is: 
1. A power plant comprising: 
an evaporator for transferring heat to a working fluid 

from a heat source whose temperature is subject to 
variation, thereby evaporating the working fiuid; 

a turbine driven by the evaporated working fluid; 
means for detecting the teinperature of the heat 

source; 
means for calculating an optimum value of a physical 

parameter of the working fluid relating to the evap- 
oration at the evaporator in accordance with the 
detected temperature; and 

means for controlling in accordance with said calcu- 
lated optimum value, evaporation of the working 
fluid at the evaporator comprising: 

(a) means for detecting an actual value of said physi- 
cal parameter of the working fluid at the outlet of 
the evaporator; 

(b) means for determining the deviation of the de- 
tected actual value of said physical parameter from 
the calculated optimum value; and 

(c) means for controlling the evaporation in accor- 
dance with the deviation. 

2. A power plant according to claim 1, further com- 
prising a pump driven at a variable speed and feeding 
the working fluid to the evaporator, wherein the con- 
trol means comprises means for adjusting the rotating 
speed of the pump in accordance with the calculated 
optimum physical value. 

3. A power plant according to claim 1, further com- 
prising a control valve for adjusting the pressure of the 
working fiuid fed to the evaporator, wherein the con- 
trol means comprises means for adjusting the opening of 
the control valve in accordance with the calculated 
optimim physical value. 

4. A power plant according to claim 1, wherein the 
calculation of said optimum physical value comprises 
calculation of an optimuin evaporating temperature, 
and said calculating means calculates the optimum 
evaporating temperature te~ in accordance with the 
following equation: 

te =ted ate 

where t, d represents the designed value of the evaporat- 
ing temperature, and 

t5 t, represents the required difference of the evaporat- 
ing temperature from its designed value, which is 
determined by the following equation 

'where b, ti represents the difference of the detected 
value of the heat source temperature from its designed 
value of the heat source temperature, and 

C represents a coefficient so determined as to maxi- 
mize the evaporated flow rate in the condition that 
all the vapor produced in the evaporator is flowed 
into the turbine. 

5. A power plant according to claim 4, wherein said 
optimum physical value is in the form of the optimum 
evaporating temperature. 

6. A power plant according to claim 4, wherein said 
calculating means determines, from the optimum evapo- 
rating temperature, a corresponding optimum evaporat- 
ing pressure P, *, and said optimum physical value is in 
the form of the optimum evaporating pressure. 

7. A power plant according to claim 4, wherein the 
calculation means determines the coefficient C from the 
detected value of the heat source temperature and pre- 
determined parameters and determines, in accordance 

5 with the thus determined coefficient C, the required 
difference ht, . 

8. A power plant according to claim 4, wherein the 
calculating means determines the required difference 
b, te using a fixed coeflicient C. 

l0 9. A power plant according to claim 1, wherein said 
optimum value is an optimum evaporating temperature. 

10. A power plant according to claim 1, wherein said 
optimum value is an optimum evaporating pressure. 

11. A method of operating a power plant comprising: 
an evaporator for transferring heat to a working fluid 

from a heat source whose temperature is subject to 
variation, thereby evaporating the working fluid; 
and 

a turbine driven by the evaporated working fluid, 
said method comprising the steps of: 
detecting the temperature of the heat source; 
calculating an optimum value of a physical parameter 

of the working fluid relating to the evaporation at 
the evaporator in accordance with the detected 
temperature; and 

controlling, in accordance with said calculated opti- 
mum value, evaporation of the working fluid at the 
evaporator by detecting an actual value of said 
physical parameter of the working fluid at the out- 
let of the evaporator determining the deviation of 
the detected actual value of said physical parame- 
ter from the calculated optimum value, and con- 
trolling the evaporation in accordance with the 
deviation. 

12. A method according to claim 11, wherein said 
power plant further comprises a pump driven at a vari- 
able speed and feeding the working fluid to the evapora- 
tor, and the controlling step comprises adjusting the 
rotating speed of the pump in accordance with the cal- 

40 culated optimum physical value. 
13. A method according to claim 11, wherein said 

power plant further comprises a control valve for ad- 
justing the pressure of the working fluid fed to the evap- 
orator, and the controlling step comprises adjusting the 

45 opening of the control valve in accordance with the 
calculated optimum physical value. 

14. A method according to claim 11 wherein the 
calculation of said optimum physical value comprises 
calculation of an optimum evaporating temperature, 

50 and the calculating step comprises calculating the opti- 
mum evaporating temperature t, * in accordance with 
the following equation: 

te =ted 4te 

55 
where ted represents the designed value of the evaporat- 
ing temperature, and 

hte represents the required difference of the evaporat- 
ing temperature from its designed value, which is 

60 determined by the following equation: 

tit, = catt 

where e5, ti~ represents the difference of the detected 
value of the heat source temperature from its de- 
signed value of the heat source temperature, and 

C represents a coefficient so determined as to maxi- 
mize the evaporated flow rate in the condition that 



11 
all the vapor produced in the evaporator is flowed 
into the turbine. 

15. A method according to claim 14, wherein said 
optimum physical value is it the form of the optimum 
evaporating temperature. 

16. A method according to claim 14, wherein the 
calculating step comprises determining, from the opti- 
mum evaporating temperature, a corresponding opti- 
mum evaporating pressure P, ~, and said optimum physi- 
cal value is in the form of the optimum evaporating 
pressure. 

17. A method according to claim 14, wherein the 
calculating step comprises determining the coefficient C 

from the detected value of the heat source temperature 
and predetermined parameters and determining, in ac- 
cordance with the thus determined coefficient C, the 
required difference ht, . 

5 18. A method according to claim 14, wherein the 
calculating step comprises determining the required 
difference At, using a fixed coefficient C. 

19. A method according to claim 11, wherein said 

l0 optimum value is an optimum evaporating temperature. 
20. A method according to claim 11, wherein said 

optimum value is an optimum evaporating pressure. 
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