
EP 0 426 199 B1 Description BACKGROUND OF THE INVENTION 5  FIELD OF THE
INVENTION The present invention relates to a new use of a trap selector
which is used when, among various traps, an appropriate trap must be
selected for automatically exhausting condensed water or condensate
(drainage), which is produced in steam, compressed air, or at a gas piping
system to which said trap is 10  attached. For example, a steam trap is
naturally used as a self-actuated valve which automatically discharges only
condensate without losing steam from the steam piping system or steam
equipment. Such a steam trap is classified into a mechanical type, a
thermostatic type, a thermodynamic type and the like according to its
operation principle. There are steam trap types in which the condensate is
continuously discharged 15  and those in which it is intermittently
discharged. The steam trap may be further classified into various types,
such as a trap for low pressure or a trap for high pressure, and a trap
with small capacity or a trap with large capacity. Upon the selection of
steam trap, an optimum one has to be selected so as to meet various working
conditions such as steam pressure, steam temperature, condensation rate,
the class or the operating state 20  of the device to which the trap in
question is attached, or the presence of the condensate for recovery.
DESCRIPTION OF THE PRIOR ART One of the conventional trap selectors is
disclosed in the Japanese unexamined patent publication 25  (Kokai) Heisei
1-207817 (1989). This trap selector is designed to select an optimum trap
which has various uses in such a way that certain data required for the
selection of a trap is sequentially inputted in accordance with the
indication of a display and program which is previously memorized, the
selection of a trap is executed by a microcomputer. Although the optimum
trap can be automatically selected only by inputting the required data into
the 30  conventional trap selector, it has a great inconvenience in that
the memory inevitably has to be enormous. This problem is caused because
one of the most fundamental conditions in the selection of a steam trap or
a gas trap resides in selecting a trap provided with enough discharging
capability to discharge actual condensate volume and, therefore, all
discharging characteristics for every pressure or temperature and the like
of various kinds of traps are memorized in the trap selector mentioned
above. Thus, a memory with an 35  extremely large capacity is needed.
Depending on the temperature of the discharged condensate in the steam
trap, degree of reevaporation in the condensate is varied and the
discharging characteristics is also changed. As described above, since all
the discharging characteristics must be memorized for respective types of
conditions in the conventional trap selectors, memory capacity must be
further increased. The increase of memory capacity unavoidably causes the
cost of the trap selector itself to be raised. 40   SUMMARY OF THE
INVENTION Accordingly, it is a primary object of the present invention to
provide a trap selector capable of selecting an optimum trap in spite of
small memory capacity in which the above mentioned defects and 45
disadvantages of the conventional trap selector can be substantially
eliminated. In accordance with the present invention, this object can be
attained by the following new use use of a trap selector for selecting an
optimum trap meeting various uses which selector comprises a keyboard to
sequentially input in case of selection required data for selecting the
trap, a display, a memory and a microprocessor unit to execute previously
memorized trap selecting programs wherein the geometrical so  conditions of
various kinds of traps are contained in the memory of the selector, the
thermodynamical working conditions such as pressure thereof are
subsequently inputted, when the optimum trap must be selected, and the
microprocessor unit is calculating the discharging flow rate (capacity),
comparing it to the actually required discharging flow rate and then
selecting the optimum trap. The function of the trap selector according to
the present invention will be described in the following. 55     The
geometrical conditions of a trap, that is, the diameter of an orifice, the
figure of a passage and the like, are inherent in each trap and univocally
determined. The discharging flow rates of the several traps are
respectively calculated from the geometrical conditions and the
thermodynamical working conditions such as pressure, which are different in
accordance with working conditions. Accordingly, the discharging flow 



2    EP 0 426 199 B1 rates for the respective working conditions of the
several traps had not previously been put into memory. The calculated
discharging flow rates of the various kinds of traps are compared with the
flow rate necessary for the actual use, as a result of which, an optimum
trap capable of discharging the desired flow rate can be selected. 5
According to be present invention, since it is not necessary to memorize
the discharging flow rates for the respective working conditions of the
various traps, the memory capacity prior to the selection can be
significantly reduced and the optimum trap can be selected based on the use
of the small memory. These objects and advantages of the present invention
will become apparent upon reference to the following explanation, attendant
claims and drawings. 10 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a
general front view showing an embodiment of a trap selector according to
the present invention, 15    Fig. 2 is a block diagram of a main circuit
according to the present invention and Fig. 3 is a functional block diagram
in the embodiment of the present invention. DETAILED DESCRIPTION OF
PREFERRED EMBODIMENT 20     An embodiment of the present invention showing
a form of the aforementioned technical improvement will be explained
hereafter. Referring to Fig. 1 showing one embodiment of a trap selector
according to the present invention, a trap selector 1 has a housing 2 into
which various circuits are built, as well as a control panel 3 provided on
surface thereof. On the control panel 3 are arranged a keyboard 4 and a
display 6. The various circuits built 25  into housing 2, as shown in Fig.
2, consist of a power source 10, a memory 11, an MPU 12, a communication
control part 13, an interface 14 and the keyboard 4 and the display 6
connected thereto. In the memory 11, a selection logic for selecting an
optimum steam trap, and various engineering expressions associated with the
selection logic are memorized, and, in addition thereto, geometrical
conditions concerning the diameter of an orifice, the figure of a passage,
etc., in a variety of steam traps are also 30 memorized. The geometrical
conditions: [err] may be represented by the following expression: [err]
where W indicates the measured value of the discharging flow rate of a
trap, and wi is represented by the 35 flow rate in the case of [err] = 1.
This wi can be obtained by a relational expression mentioned below. The
contents of the selection logic and the various engineering expressions,
which are indicated in Fig. 3, are sequentially indicated on the display
and an optimum trap can be selected while various kinds of engineering
calculations are executed if required. This operation will be explained in
detail hereinafter. For instance, when the optimum steam trap employed for
a steam main pipe is selected, "1. trap 40  selection" should be designated
from [Main Menu] indicated on the left side of Fig. 3. When the [Main Menu]
is selected, the indication on the display 6 is changed to changed to [Trap
Selection] indicated in the central and upper part of Fig. 3, so that "1.
steam trap" should be designated therefrom. When the [Trap Selection] is
selected, the indication is changed to [Steam Trap] shown in the upper part
of the right side of Fig. 3, "1. steam main" should be similiarly
designated. In this step, the thermodynamical conditions such 45 as primary
steam pressure, the secondary steam pressure and the fluid temperature of
the steam trap are inputted and the discharging flow rate for the
respective working conditions of the steam trap is obtained from the
product of the thermodynamical conditions and the geometrical conditions of
the steam trap. This will be explained by using the following expression in
accordance with the standard of INSTRUMENT SOCIETY OF AMERICA. 50 [err]
where [err] indicates discharging flow rate under a certain condition of a
steam trap, [err] indicates the 



geometrical conditions of the trap, P[err] indicates the primary steam
pressure of the trap, P2 indicates the 55 secondary steam pressure of the
trap and At indicates the difference between fluid temperature and
saturation temperature. The above mentioned f[err] is represented by the
following expression: 3    EP 0 426 199 B1 [err] Pv indicates saturation
pressure corresponding to the temperature of condensate on the primary side
of the trap, to     Pvc indicates the minimum value of pressure in
contraction flow immediately behind the orifice, Gs indicates specific
weight of the condensate. After the above mentioned procedure, other data
required for the selection of the optimum trap including condensation rate
or the safety factor of a trap is inputted and the discharging flow rate of
the steam trap is compared with the actual condensation rate, the optimum
steam trap thereby being 15  determined. The safety factor may be
previously programmed and possibly replaced by another one. Further, trap
type, trap body material, trap size, trap model and trap material may be
selected from among a group of steam traps roughly sorted as a result of
the input described above so as to select the optimum steam trap. The
relation between other functions and input items in the trap selection
shown in Fig. 3 will be 20 designated as follows in Table 1: Table 1 25
function                                      input items steam trap
steam insulation       steam pressure, steam temperature, trap back
pressure, condensation rate, ambient temperature, etc. steam equipment
max. working steam pressure, steam temperature, trap 30
back pressure, condensation rate, etc. heater                steam
pressure, trap back pressure, estimated condensation rate flash tank
condition of condensate for recovery, set pressure for flash tank 35
nuclear power plant   max. working steam pressure, steam temperature, trap
back pressure, condensation rate, etc. gas (air) trap
inlet pressure, back pressure, temperature of water 40      engineering of
discharging liquid flow rate   inlet pressure, back pressure, degree of
subcooling condensate etc. In case the actual condensation rate is not
obvious, "3. calculation for steam consumption" should be specified from
[Calculation for Steam] indicated in the central part of the right side of
Fig. 3 and it should be obtained according to the procedure mentioned
below. In order to calculate the condensation rate produced in a steam main
pipe when heat insulation is not made, data to be inputted will be listed
below: pipe size: A (mm) schedule number: Sch 50     pipe material: STPG,
SGP, etc. length of pipe: L (m) steam pressure: P (kg/cm2 G) ambient
temperature: [err] Data memorized in the memory of the trap selector is
described in the following: weight per unit length for the size of each
pipe, schedule number and 



each material specific heat for each pipe material corresponding relation
of tables for saturated steam and for superheated steam. 4    EP0426199B1
From the inputted data and the memorized data, the following data is
calculated: Initially, from the relation illustrated in the table for steam
by steam pressure P. the following data can be obtained: 1. steam
temperature: Ts ([err] C) 5    2. latent heat of steam: r (Kcal/kg)
Furthermore, from the diameter of pipe size A, schedule number Sch and pipe
material, the following data can be obtained: 3. weight per unit length of
pipe: Gu (kg/m) 4. specific heat of pipe: C 10     From the above mentioned
data, the condensation rate Q (kg) can be calculated from the following
expression: Q = C x L x Gu (Ts - To) / r 15     As shown in Fig. 3, other
engineering calculations associated with the trap selection, for instance,
calculation on merit of condensate for recovery or steam piping design and
the like can be properly selected and thus executed by the use of a
well-known relational expression. As apparent from the above description,
according to the present invention, since the geometrical conditions of the
trap are previously memorized, the thermodynamical conditions such as
pressure, 20  temperature, etc. are subsequently inputted and the
discharging flow rate, in other words, the discharging flow capacity of the
trap, is calculated. An optimum trap can be selected by the use of a memory
with small capacity without memorizing the discharging flow capacity for
various working conditions of various traps. This is an excellent effect
that cannot be attained by the conventional technique. 25  Claims 1. The
use of a trap selector for selecting an optimum trap meeting various uses
which selector comprises a keyboard to sequentially input in case of
selection required data for selecting the trap, a display, a memory and a
microprocessor unit to execute previously memorized trap selecting programs
30     wherein the geometrical conditions of various kinds of traps are
contained in the memory of the selector, the thermodynamical working
conditions such as pressure thereof are subsequently inputted, when the
optimum trap must be selected, and the microprocessor unit is calculating
the discharging flow rate capacity, comparing it to the actually required
discharging flow rate and then selecting the optimum trap. 35 2. The use
according to claim 1, wherein the condensation rate is calculated by
inputting data in accordance with input items which are automatically
instructed by said trap selector. 3. The use according to claim 1 or 2,
wherein a program for executing various kinds of engineering 40
calculations which are associated with the trap is further contained in the
memory. 4. The use according to any of the aforementioned claims, wherein
various engineering expressions associated with the selection logic are
further contained in the memory. 45  5. The use according to any of the
aforementioned claims, wherein the geometrical conditions concern with the
diameter of an orifice, the figure of a passage, etc., in a variety of
steam traps. 6. The use according to any of the aforementioned claims,
wherein the contents of the selection logic and the various engineering
expressions are sequentially indicated on the display. 50 7. The use
according to any of the aforementioned claims, wherein the selection logic
displays a menu of items and each calculation process in said sequence is
successively executed by selecting either the 



item of the menu or by inputting the numerical value of the required
parameter. 55  8. The use according to any of the aforementioned claims,
wherein the steam flow rate of the trap can be expressed by the product of
the thermodynamical conditions and the geometrical conditions of the steam
trap. 5    * C   L  M   S From the inputted data and the memorized data,
the following data is calculated: Initially, from the relation illustrated
in the table for steam by steam pressure P, the following data can be
obtained: 1. steam temperature: Ts ([err]) 5    2. latent heat of steam: r
(Kcal/kg) Furthermore, from the diameter of pipe size A, schedule number
Sch and pipe material, the following data can be obtained: 3. weight per
unit length of pipe: Gu (kg/m) 4. specific heat of pipe: C 10     From the
above mentioned data, the condensation rate Q (kg) can be calculated from
the following expression: Q = C x L x Gu (Ts - TO) / r 15     As shown in
Fig. 3, other engineering calculations associated with the trap selection,
for instance, calculation on merit of condensate for recovery or steam
piping design and the like can be properly selected and thus executed by
the use of a well-known relational expression. As apparent from the above
description, according to the present invention, since the geometrical
conditions of the trap are previously memorized, the thermodynamical
conditions such as pressure, 20  temperature, etc. are subsequently
inputted and the discharging flow rate, in other words, the discharging
flow capacity of the trap, is calculated. An optimum trap can be selected
by the use of a memory with small capacity without memorizing the
discharging flow capacity for various working conditions of various traps.
This is an excellent effect that cannot be attained by the conventional
technique. 25  Claims 1. The use of a trap selector for selecting an
optimum trap meeting various uses which selector comprises a keyboard to
sequentially input in case of selection required data for selecting the
trap, a display, a memory and a microprocessor unit to execute previously
memorized trap selecting programs 30     wherein the geometrical conditions
of various kinds of traps are contained in the memory of the selector, the
thermodynamical working conditions such as pressure thereof are
subsequently inputted, when the optimum trap must be selected, and the
microprocessor unit is calculating the discharging flow rate capacity,
comparing it to the actually required discharging flow rate and then
selecting the optimum trap. 35 2. The use according to claim 1, wherein the
condensation rate is calculated by inputting data in accordance with input
items which are automatically instructed by said trap selector. 3. The use
according to claim 1 or 2, wherein a program for executing various kinds of
engineering 40     calculations which are associated with the trap is
further contained in the memory. 4.. The use according to any of the
aforementioned claims, wherein various engineering expressions associated
with the selection logic are further contained in the memory. 45  5. The
use according to any of the aforementioned claims, wherein the geometrical
conditions concern with the diameter of an orifice, the figure of a
passage, etc., in a variety of steam traps. 6. The use according to any of
the aforementioned claims, wherein the contents of the selection logic and
the various engineering expressions are sequentially indicated on the
display. 50 7. The use according to any of the aforementioned claims,
wherein the selection logic displays a menu of 



items and each calculation process in said sequence is successively
executed by selecting either the item of the menu or by inputting the
numerical value of the required parameter. 55  8. The use according to any
of the aforementioned claims, wherein the steam flow rate of the trap can
be expressed by the product of the thermodynamical conditions and the
geometrical conditions of the steam trap. 5    EP 0 426 199 B1 C   L   M  S
9. The use according to claim 8, wherein a measured value is used as the
valve flow coefficient [err]. 10. The use according to claim 8, wherein the
valve flow coefficient C, is determined by using the measured steam flow
rate of the trap. 5 Patentansprache 1. Verwendung eines
Kondensatableiter-Wahlers zum Selektieren eines optimalen Kondensatwasser-
Ableiters, der mehrere Verwendungen erfdilt, wobei der Wdhler eine Tastatur
zur sequentiellen 10     Eingabe, falls selektionsbedingt Daten ftr die
Selektion des Kondensatwasser-Ableiters erforderlich sind, ein Display,
einen Speicher und eine Mikroprozessoreinheit fUr die AusfUhrung von zuvor
eingespeicherten Kondensatwasserableiter-Selektionsprogrammen umfaft, wobei
die geometrischen Bedingungen verschiedener Typen von
Kondensatwasser-Ableitern im Speicher des Wahlers enthalten sind, und die
thermodynamischen Arbeitsbedingungen wie dessen Druck nachfolgend
eingegeben 15     werden, wenn der optimale Kondensatwasser-Ableiter
gewihit werden muB, und die Mikroprozessorein- heit die
AblaB-FluBgeschwindigkeits-Kapazitft berechnet und sie mit der tatsaichlich
erforderlichen AblaB-FluBgeschwindigkeit vergleicht und dann den optimalen
Kondensatwasser-Ableiter selektiert. 2. Verwendung nach Anspruch 1, wobel
die Kondensationsgeschwindigkeit durch Eingabe von Daten 20
entsprechend Eingabepositionen berechnet wird, die automatisch durch den
Kondensatableiter-Waihler angageben werden. 3. Verwendung nach Anspruch 1
oder 2, wobei im Speicher ferner ein Programm zur AusfUhrung verschiedener
Arten von technischen Berechnungen enthalten ist, die mit dem
Kondensatableiter in 25     Zusammenhang stehen. 4. Verwendung nach einem
der vorstehenden AnsprUche, wobei im Speicher ferner verschiedene techni-
sche Formeln enthalten sind, die mit der Selektionslogik in Zusammenhang
stehen. 30  5. Verwendung nach einem der vorstehenden AnsprUche, wobei die
geometrischen Bedingungen bezUg- lich des Durchmessers einer AuslaBoffnung,
der Auslegung eines Durchlaufs, etc. in verschiedenen
Dampfkondensat-Ableitern betreffen. 6. Verwendung nach einem der
vorstehenden AnsprUche, wobei die Inhalte der Selektionslogik und die 35
verschiedenen technischen Formeln sequentiell auf dem Display angegeben
werden. 7. Verwendung nach einem  der vorstehenden AnsprUche, wobei die
Selektionslogik ein MenU von Positionen anzeigt und jeder
Berechnungsvorgang in der Sequenz nacheinander ausgefUhrt wird, entweder
durch Selektion der Position aus dem MenU oder durch Eingabe des
numerischen Wertes 40     des erforderlichen Parameters. 8. Verwendung nach
einem der vorstehenden AnsprUche, wobei die Dampf-FluBgeschwindigkeit des
Kondensatwasser-Ableiters durch das Produkt aus den thermodynamischen
Bedingungen und den geometrischen Bedingungen des
Dampfkondensatwasserableiters ausgedrUckt werden kann. 45 9. Verwendung
nach Anspruch 8, wobei ein gemessener Wert als Ventil-FluBkoeffizient Cv
verwendet wird. 10. Verwendung nach Anspruch 8, wobei der
Ventil-FluBkoeffizient Cv durch Verwendung der gemessenen
Dampf-FluBgeschwindigkeit des Kondensatwasser-Ableiters festgestellt wird.
50 Revendlcations 



1. L'utilisation d'un selecteur de purgeur destind & selectionner un
purgeur optimal rdpondant a diff6ren- tes utilisations, selecteur qui
comprend un clavier pour l'entrde en sequence, en cas de selection, des 55
donn6es requises pour la s6lection du purgeur, un dispositif d'affichage,
une mdmoire et une unitd de microprocesseur pour l'exdcution des programmes
de selection de purgeur prealablement mdmoris~s, dans laquelle les
conditions geometriques de differents types de purgeurs sont contenues dans
la memoire du sdlecteur, les conditions de service thermodynamiques, telles
que la pression, sont 6    EP 0 426 199 B1                           Pl!
1111111111   1 ! entr~es ult6rieurement, lorsque l purgeur optimal dolt
8tre sdlectionnd, et l'unit6 de microprocesseur calcule la capacite de
debit de ddcharge, la compare au ddbit de decharge reollement requis et
ensuite s6lectionne le purgeur optimal. 5  2. L'utilisation suivant la
revendication 1, dans laquelle le taux de condensation est calcule en
entrant des donnees selon los donndes d'entrdes pour lesquelles ledit
selectour de purgeur donne automatique- ment des instructions. 3.
L'utilisation suivant la revendication 1 ou 2, dans laquelle un programme
pour I'execution de differents 10     types de calculs d'ingenierie qui
sont associds au purgeur est, en outre, contenu dans la memoire. 4.
L'utilisation suivant l'une quelconque des revendication pec6dentes, dans
laquelle diff6rentes expres- sions d'ing~ni~rie associees a la logique de
selection sont, en outre, contenues dans la mdmoire. i5  5. L'utilisation
suivant l'une quelconque des revendication pecedentes, dans laquelle les
conditions geometriques concernent le diambtre d'un orifice, la figure d'un
passage, etc. dans une variete de purgeurs & vapeur. 6. L'utilisation
suivant l'une quelconque des revendication p6cddentes, dans laquelle le
contenu de la 20     logique de selection et les differentes expressions
d'ingenierie sont indiquees en sdquence au dispositif d'affichage. 7.
L'utilisation suivant l'une quelconque des revendication pdcddentes, dans
laquelle la logique de selection affiche un menu de donnees et chaque
operation de calcul dans ladite sdquence est rdalis6e 25     successivement
soit en selectionnant la donnde du menu, soit en entrant la valeur
num6rique du parambtre requis. 8. L'utilisation suivant lune quelconque des
revendication pecedentes, dans laquelle le debit de vapeur du purgeur peut
etre exprime par le produit des conditions thermodynamiques et des
conditions geometri- 30     ques du purgeur a vapeur. 9. L'utilisation
suivant la revendication 8, dans laquelle une valeur mesurde est utilisee
comme coefficient de debit de soupape C,. 35 10. L'utilisation suivant la
revendication 8. dans laquelle le coefficient de debit de soupape Cv est
determine  I'aide d'un d~bit de vapeur mesur6 du purgeur. 40 45 50 55 7    


