I. The pump > Introduction

When a fluid, be it hot or cold, has to be "moved"” in a system, pumps are used. In other words, and in a
technically more appropriate manner, the pump is a hydraulic working machine which has the function of
increasing the total (mechanical) energy of a liquid; this means that the pump transfers to the fluid, which flows
through it, to the extent allowed by its performance, part of the energy that it receives from the driving motor.
At this point we can already make an important distinction based on the driving motor:
- we speak of an electropump when the mechanical energy necessary for the pump to turn is provided by an
electric motor;

- we speak of a motor pump when this mechanical energy is provided by a heat engine (combustion engine, diesel
engine, etc.).

Here we shall deal exclusively with electropumps - and further on we shall pause to describe the most important
characteristics of the electric motors that drive them - because:

1) Electric motors are the most widely used;
2) PENTAX produces and markets electropumps.

Considering the definition, we may proceed with our description of the pump, starting with the fundamental
factors that describe its operation: flow rate;

head,;
power;
efficiency;
speed;
NPSH.

agrwdE

1. The Pump > Flow Rate

The flow rate of the pump is defined as the useful volume of liquid distributed by the pump in the time unit.
It is generally indicated with the letter Q and is measured in m*/s, or in m*h, or in I/min.

2. The Pump > Head

The (total) head of the pump represents the increase in energy acquired by 1 kg of liquid between the input and
the output section of the pump itself; this is generally indicated with the letter H and is measured in J/kg or in
metres of carried liquid (m. C.L.). It is much more convenient to speak not of the head but of the manometric
head, indicated as H,, and measured in m C.W. (metres of column of water): saying that a certain pump gives a
flow rate of 3 m%h with a manometric head of 12 m C.W. means that pump can lift a quantity of water amounting
to 3 m*/h up to a maximum height of 12 m. The applicable equation is: Hms, [Mm C.A.] = H[m C.L.] * ?[kg/dm?],
where ? = volume of the liquid transported.

All pumps are provided with a data plate which clearly indicates, among the other data, the flow rate, manometric
head and their interconnection. However these two parameters are not fixed, but vary inversely to one another:
when one increases, the other decreases and vice versa. If the various points of operation of a pump are plotted on
a graph, on which the X-axis represents the flow rate and the Y-axis the manometric head, the so-called
characteristic curve Q-Hp,, of the pump is obtained. (fig. 1)
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The characteristic curve may be "flat" or "steep”, depending on how the pump has been designed and on the
system in which the pump is to be fitted. As may be seen in figure 2, the pumps that have a flat characteristic
curve give rise to slight variations in head for strong variations of flow rate, while pumps with a steep
characteristic curve give rise to slight variations in flow rate for high variations in head. So pumps of the first type
will be preferable when a more or less constant head is desired with a flow rate varying within ample margins
(this is the case, for example, of pumps for fire-fighting installations); vice versa, pumps of the second type will
be preferable when a more or less constant flow rate is desired with a head varying within a relatively wide field
(for example in the case of pumping from wells, where constant flow rates are generally desired even in the
presence of high variations in the geodetic difference in level).
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Figure 2 - Flat and steep characteristic curves.
Figure 1

3. The Pump > Power
There is the power supplied by the pump to the liquid, expressed as:
P,[W] = g[gn/sZ] * 9[kg/m®] * Q[m3/s] * H[m C.L.], where g[m/s?] is the acceleration of gravity, generally equal
t0 9,81 m/s”.

Then there is the power P, absorbed by the pump, that is, in the case of electropumps, the power transferred by
the electric motor to the pump axle.

Then there is the electric power P, absorbed by the electric drive motor from the power mains.
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4. The Pump > Efficiency

There is the efficiency ?, of the pump, defined as the ratio between the power P, supplied to the fluid and the
power P, aabsorbed by the pump (that is the mechanical power transferred by the electric motor): ?, = Py / Ppom.

Then there is the efficiency ?,, Of the electric motor, defined as the ratio between the power absorbed by the
pump and that absorbed by the motor:? ot = Prom / Pass.
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In the case of electropumps we frequently speak of the efficiency of the unit, defined as the ratio between the
power supplied to the fluid and the power absorbed by the motor: 2y = P, / Pass = 2p* ?mer. It must be stressed that
the efficiency ?g of the unit is a very important parameter for an electropumps: the higher its value the less the
cost, in terms of electric energy and in money in the long run, that must be borne to have the electropump perform
a certain job.

5. The Pump > Speed
The rotation speed is the number of revolutions performed by the pump in the time unit; this is generally indicated
with the letter n and measured in rpm.
All PENTAX electropumps are fitted with a 2-pole induction motor; considering the average running of the
motors and the fact that the electric energy distributed in the mains generally has a frequency of 50 or 60 Hz, this
gives roughly n(50 Hz) = 2750 - 2950 rpm and n(60 Hz) = 3300 - 3550 rpm.

6. The Pump > NPSH (Net Positive Suction Head)

This parameter indicates the pump's inability to create an absolute vacuum, that is the inability of all centrifugal
pumps to suck at a height equal to or higher than 10.33 m (which generally corresponds to the value of
atmospheric pressure at sea level).

From the physical point of view, the NPSH indicates the absolute pressure that must exist at the pump intake to
prevent the occurrence of cavitation phenomena. When a pump tries to suck up a certain amount of liquid from a
depth greater than that allowed by its characteristics, cavitation occurs: the impeller interrupts the flow of liquid
and, as a result, small vapour bubbles are formed; these bubbles implode shortly after being formed, making a
loud noise similar to metallic hammer and causing severe damage to the hydraulic parts of the pump.

That is why it is important for every pump manufacturer to indicate clearly, among the characteristics of his
machines, the maximum suction depth, or to supply the curve of the NPSH as a function of flow rate. The
maximum suction depth H,,.x and NPSH are linked by the relationship:

Hmax = A - NPSH - Hygp - H; (M)

dwhere:
A = absolute pressure in m on the free surface of the fluid in the suction tank; if fluid is being sucked from an
"open" tank, that is in contact with the atmosphere, A is equal to the atmospheric pressure;

Hasp = load loss in the suction pipe in m;
H, = vapour tension of the liquid transported in m.

The NPSH is influenced by the flow rate value: it grows as the latter increases; as a result, in order to return the
pump to regular operation it is often sufficient to choke the delivery gate valve suitably, thus reducing the flow
rate of the pump.

As may be seen from the equation above, to increase the maximum suction depth of a certain pump the load losses
Hsc Of the suction pipe may be decreased: that is why it is always convenient to fit a pipe with the largest possible
internal diameter at suction.

I1. Characteristic Curve of the System - Working Point Curva caratteristica dell'impianto - Punto di lavoro
In a (hydraulic) pumping system, the following may be distinguished:

" The suction channel or tank, that is the "environment" from which the pump takes the liquid;

" The suction duct or pipe through which the liquid is led to the pump (missing only in systems where
the pump body is immersed);

" The delivery duct or pipe into which the pump sends the liquid;

" The delivery channel or tank, that is the "environment" into which the pump sends the liquid that it
has lifted.
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The energy required to carry 1 kg of liquid from the suction tank to the delivery tank is:
Hi = (Hm - Ha) + Hg + H, (M)
where:

* H,, e H,, expressed in C.L., are the pressures on the free surface of the liquid in the delivery tank and in the
suction tank respectively. If both tanks are at atmospheric pressure, the term (H,, - H,) is equal to zero;

* Hy is the geodetic difference in level, in metres, of the system: the examples given in figure 3 show how it
should be measured;

* H, is the total load losses, in metres, of the suction pipe (if fitted) and of the delivery pipe. Load losses are the
energy losses that take place during movement of the liquid; they may be "continuous" or "accidental”. The
former are those due to friction between the fluid and the pipe whereas accidental losses are due to a variation in
speed (widening or narrowing of the section, mouths and outlets, valves, etc.) and to changes in direction (curves,
elbows, etc.). To calculate load losses, graphs and/or tables are generally used that may be easily found in good
books on hydraulics or on pumping systems.

While Hp, Ha, Hg generally remain constant as the flow rate varies, the load losses H, increase as the flow rate
increases following a fairly quadratic law: as a result the value of H; also increases as the flow rate increases.

If a graph is drawn showing the values of H; as a function of flow rate, the so-called "line of total resistance or
characteristic curve of the system" is obtained (figure 4). Generally the characteristic curve of the system is
plotted by joining a certain number of coordinate points (Q, H;), bearing in mind that, as we have said, only the
term Hp varies as Q varies.
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Figure 3 - A few examples of installation with respective indication of the geodetic difference in level.
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Figure 4 - Characteristic curve of the system.

If on the same diagram we show the characteristic curve of a certain system and the characteristic curve of a
certain pump, a point of intersection of the two curves is found which defines the working point of that pump in

that system (figure 5).
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Figure 5 - Working or operating point of a pump.

From this brief description it may already be deduced that the working point does not depend only on the pump's
characteristics, but is also a function of the type of system in which the pump is fitted: it is sufficient to
manoeuvre a gate valve fitted on the pump delivery, thus varying the load losses there, or to vary the level of the
liquid in the suction or delivery tank, thus varying the geodetic difference in level Hg, to shift the working point to

a different capacity.

I11. Dimensions and Arrangements of Special Pipes and Pieces
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1) The rated diameters of the pump mouths do not give any reference for establishing the diameters of
the suction and delivery pipes.

For delivery pipes of limited length, the flow rate and capacity may be fixed according to the following table
(approximate values supplied as a guide):

internal diameter (mm): 25 32 40 50 65 80 100 150 200
flow rate (m/s) 1,4 1,4 15 1,6 1,7 18 1,9 2,0 2,1
capacity (m*/h): 2,5 4,1 7 11 20 33 54 127 237

For delivery pipes of considerable length (therefore for high power pumping systems), the diameter is chosen
according both technical and economic criteria.

It is advisable for the delivery pipe to be provided with a check valve and with a regulating valve. The former,
which should be upstream from the latter so that it may be inspected and replaced if necessary without emptying
the delivery pipe, must protect the pump against water hammer and prevent inverse flow though the impeller in
the event of sudden stopping of the unit. The regulating valve, on the other hand, is used to vary the power raised
by the machine and therefore to satisfy the requirements of the user.

2) The suction pipe requires greater attention than the delivery pipe, as a mistake in its installation or in
choosing its dimensions may cause serious problems (the major one being cavitation, with all the problems that
accompany it).

To guarantee the best and most efficient suction conditions, this pipe must be as short as possible, vertical or
rising towards the pump (so as to avoid air pockets which could cause the pump to become unprimed), without
choking or sudden changes in direction.

Save in the exceptional case of complex systems, along the suction pipe there must not be valves of any kind
except the foot valve fitted at the immersed end of the suction pipe; in the case of Jet self-priming pumps, the foot
valve may be replaced by a check valve fitted directly on the suction mouth.

It must also be remembered that, in order to guarantee suction of the liquid to be pumped, this pipe must be
hermetically closed, especially if there is a high geodetic difference in level at suction. At the same time there
must be no high points where the air and/or gases dissolved in liquid can gather, thus causing an interruption in
the flow; it is therefore best to fit flanged or threaded couplings, discarding solutions that consider cup or bell
couplings which frequently cause an imperfect seal.

To avoid the formation of vortices, and the consequent intake of air with the liquid to be pumped, the input section
of the suction pipe must be about 0.4 - 1 m below the free suction surface, depending on the dimensions of the
system.

For short suction pipes the flow rate and capacity values indicated above may be chosen, multiplied by 0.8;
however, the internal diameter must never be smaller than the diameter of the pump suction mouth.

3) Each pump should, if possible, have its own suction pipe so that it may be easily excluded from the system if
the need arises, and also to prevent the entry of air in the suction manifold when the pump is stopped. If a single
suction pipe has to be designed for several pipes, the delivery check valves must be eliminated and fitted on the
suction mouths instead.

4) Special pieces (such as curves, elbows, derivations and connections, etc.) and various valves should be used
only if built suitably: for further information on this subject, consult a good book on hydraulics or on pumping
systems. In all cases remember that:

a. the connections must be accurate so to avoid air re-entry and to prevent the gaskets from reducing the
working section of the pipe passage, increasing its resistance;
b. to choke the capacity, regulate only the gate valves fitted on the delivery pipe and never those on suction.
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IV. Notion on electric motors for electropumps

Electropumps are generally fitted with 2 or 4-pole induction electric motors. Each PENTAX electropump is
driven by an induction motor with a short-circuited rotor (squirrel cage), enclosed and self-ventilated, suitable for
continuous duty, with 2 poles. The special characteristics of these motors are their simplicity and safety of
operation, while they are particularly sturdy and inexpensive to run. They may be of the three-phase type or, for
limited power ranges (roughly less than 3 Hp), even single-phase; the latter are generally produced with a
permanently in-circuit capacitor.

The characteristics of an electric motor are:

insulation class;
degree of protection.

a. rated power and rated current;
b. rated voltage and frequency;

C. power factor;

d. speed,;

e. type of duty;

f.

g.

1. Electric Motors > Rated Power - Rated Current

The rated power of an electric motor is the mechanical power available to the shaft; it is expressed in Watt (W), in
horse power (1 Hp = 745.7 W) or in metric horse power (1 CV = 736 W): for the sake of convenience it is
frequently presumed that 1 CV =1 Hp = 750 W.

The rated current is the current absorbed by the motor, fed at rated voltage and frequency, when it supplies the
rated power.

The rated power differs from the absorbed power depending on the performance of the motor. It must be
remembered that the rated power, or current, characterizes a well defined point of operation of the motor: the rated
operation point. The actual power, or current, absorbed by the electric motor that drives an electropump depends
on the point of work of the electropump: in centrifugal pumps, for example, the higher the flow rate, the greater
the absorbed power.

Due to problems of overheating, and frequently to avoid cavitation, it is of fundamental importance to use any
electropump within the limits recommended by its manufacturer: only in this way can we be sure of not
endangering the efficient functionality and long life of the machine.

2. Electric Motors > Rated Voltage and Frequency

The rated voltage is the line voltage, or voltage between two phases, on the motor terminals at rated power. Its
value is considered by the designer when planning the dimensions of the machine: for correct motor function, and
therefore for that of the electropump, the mains voltage must not differ much from this value: on this subject,
international regulations require that motor-driven appliances be able to supply their rated power, and therefore to
function correctly, when they are fed at a voltage that may vary by 5% (6%) of the rated value.

If in a given country the mains voltage has a wide field of variation around a rated value, it is advisable to point
this out to the manufacturer who may consider the possibility of designing a motor specially to deal with these
characteristics.

Other important data which must always be indicated on the machine plate are the rated frequency - generally 50
Hz or 60 Hz - and the number of phases; generally single-phase or three-phase induction motors are used. As
specified above, single-phase induction motors are almost always of the type with permanently in-circuit
capacitor: in this case the data plate will show the capacity of the capacitor and the maximum voltage that it can
withstand.

3. Electric Motors > Power Factor
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The power factor (p.f.) or cos f, generally not known or not considered by "non-technicians"”, indicates the phase
difference between the vectors representing voltage, on the motor terminals, and the vectors representing the
current that it absorbs. This is a very important parameter for an induction motor as, together with the
performance, it indicates the quality of the motor: its value is all the higher when the designer establishes "good"
dimensions without speculating too much on cost (using good quality laminations, allowing for ample dimensions
of the pack and the number of leads in the winding, etc.).

It must also be remembered that, in the various countries, the electric energy distribution company requires that
users have a minimum value of power factor: for values below this limit the user has to pay an excess charge for
the energy consumed. The distribution company also has the power to enforce the user to alter his systems so as to
bring the p.f. to a value that is not below the set limit: the lower the p.f. of a system, the higher the cost that must
be incurred to bring it up to the minimum set value (or, to use the technical term, to correct the power factor of the
system).

4. Electric Motors > Speed

See the paragraph on Pump Speed.
5. Eclectric Motors > Type of Duty

By duty of any electric machine is meant (the definition of) the load to which the machine is subjected, including
(if applicable) the time intervals devoted to starting, electric braking, idling and pause time, their duration and
sequence in time.

Without pausing to describe the various types of duty defined by the standards (continuous, limited duration,
intermittent, etc.), we shall simply stress that each PENTAX electropump is driven by an induction motor, which
may be single-phase or three-phase depending on the model, of enclosed and self-ventilated type, suitable for
continuous duty, that is able to supply the performance declared on the data plate without interruption.

6. Electric Motors > Insulation Class

During operation a dielectric declines, that is it gradually loses its ability to perform the task for which it is
intended. We therefore speak of the life of an insulation, by which we mean the time during which the insulation's
properties are kept above set values so that it can perform the functions for which it was intended.

The life of the materials used for the insulation of electric machines depends on numerous factors of different
kinds: thermal, chemical, mechanical and electrical factors. Among these the most important are thermal and
electrical stress.

As regards the machines, the value of the working temperature is highly important because the length of its
efficient working life depends on this. In fact, although the insulations each need a limit operating temperature
that must never be exceeded, the length of their efficient working life is all the greater the lower the temperature at
which they are made to operate.

On the basis of these concepts, solid insulating materials are divided into classes that are conventionally identified
by a letter and distinguished by the maximum acceptable temperature during operation.

The most widespread insulation classes and their respective maximum temperatures are the following:

insulation class: A E B F H
limit temperature (°C): 105 120 130 155 180

Since, at the same power, the temperature of the various parts of an electric machine depends on the ambient
temperature, the international standards refer more frequently not to limit temperature but to the maximum
admissible overtemperature with respect to ambient temperature. More precisely, with regard to electric machines,
a conventional ambient temperature is defined and limits are fixed for the overtemperatures of the windings, on
the basis of the insulation class used.
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Standard IEC 335-1 / 335-2-41, referring to electric pumps for domestic and similar uses, sets an ambient
temperature of 25°C (which may occasionally reach 35°C) and defines the following limits for the over
temperatures of the windings:

insulation class: A E B F H
limit temperature (°C): 75 90 95 115 140

Standard IEC 34-1, referring to rotating electric machines and therefore applicable to electric motors, sets a
conventional ambient temperature of 40°C and defines the following limits for the overtemperatures of the
windings:

insulation class: A E B F H
limit temperature (°C): 60(65) 75 80(85) 105(110) 125(130)
The values in brackets refer to machines with a power of less than 600 W.

To conclude we may sum up by saying that the insulation class of a given electric motor is indicative of the
maximum overtemperature, with respect to the ambient temperature, that may be reached by the windings of the
motor: a high admissible overtemperature indicates the use of "quality" insulating material in machine
construction, making the machine suitable for use in particularly severe installations.

PENTAX electropumps are driven by electric motors with class B or class F insulation, depending on the size of
the motor.

7. Electric Motors > Degree of Protection

Like other electric machines, electric motors too - and therefore electropumps - are classified according to the
closing system, that is the protection against the entry of solid and liquid bodies.

The degree of protection of the casings of rotating electric machines is defined by the Standard with the initials IP
(International Protection) plus two figures which may (at the manufacturer's discretion) be followed by one or two
letters. As summed up in figure 6, each position in the code has a value of its own.

IP23CH

Characteristic letters (Intenationd Profection) Q

First charactensic figure (number from 010 6, or ketter X)
Second ¢haractenstic figure (number from 00 6, or ketter X))
Addtiona (optional) elter (etter A, B, C, D)

Suppiementary (optonal) leter (leter H, M, 5, W)

Figure 6 - Structure of the IP code according to international standards. The letter X" replaces one, the other, or
both figures when these are not requested or where, in a text, they do not influence the topic dealt with.

- The first characteristic figure serves as dual indication:

a) protection of persons against access to dangerous parts, that is electrically active parts or moving mechanical
parts;
b) protection of the machine against the penetration of solid foreign bodies.

In progression, the figures indicate gradually higher degrees of protection. It is also understood that a machine
with, for example, degree 4 also complies with the lower degrees of protection (from 0 to 3).

- The second characteristic figure indicates protection against the harmful penetration of water.
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- The purpose of the additional letter is to designate the level of inaccessibility of the machine casing to fingers or
hands, or objects held by a person; this letter also denotes a strictly accident-prevention function and must be used
only if the protection against access is higher than that defined with the first characteristic number.

- The purpose of the supplementary letter is to indicate particular conditions concerning the type of machine or its
use.

All PENTAX electropumps are characterized by degree of protection 1P44, that is they are protected against the
access, to dangerous parts, of a wire or of solid bodies with dimensions higher than or equal to 1 mm (1st
number), and against splashes of water coming from any direction (2nd number).

PHAN DICH
I. bom> Giéi thiéu

Khi mét chit long, c6 thé 1a néng hodc lanh, da dugc "chuyén" trong hé thong, may bom duge sir dung. Noi
céch khéc, va mot cach thich hop hon vé mat k¥ thuat, bom la mot may thuy luc 1am viéc ma c6 chirc ning ting
(tong s co khi) nang luong ciia mot chét 16ng; niy co nghia 1a bom chuyén dén cac chat 1ong, chay qua nd, trong
pham vi dugc cho phép boi hidu qua cta noé, mot phan cia niang luong ma né nhan dugc tir dong co 1ai xe.
Tai thoi diém nay chiing t6i da c6 thé thyc hién mot su phén biét quan trong dya trén dong co lai xe:

- Chiing t6i n6i vé electropump mot khi niang lwong co hoc can thiét cho viéc bom dé chuyén duge cung cip boi
mot dong co dién;

- Chiing t6i ndi vé dong co mdt may bom khi nang luong co hoc nay duoc cung cip boi mot dong co nhiét (dong
co dot trong, dong co, vv).

(7)7 day ching ta phai dbi pho véi doc quyél} electropumps - va thém vao, ching t6i s& tam dirng dé mé ta cac dic
diém quan trong nhat ctia dong co dién ma 6 dia d6 - vi:

1) déng co dién dang dugc st dung rong rai nhét;
2) Pentax san xudt va thi trudng electropumps.

Xem xét cac dinh nghia, ching t6i c¢6 thé tién hanh v6i mo ta cta chung toi bom, bt dau voi nhimng yéu t6 co ban
mo ta hoat dong cua minh:

Luu lugng;

dung déu;
dién;

hiéu qua;
tde do;
NPSH.

agrLOdOE

1. Cac bom> Flow Rate

Ty 1& dong chay ciia bom duge dinh nghia 1a khdi luong hitu ich cta cac chit 16ng phan phéi béi cac may bom tai
cac don vi thoi gian.

N6 thuong duoc chi dinh véi Q 14 thu va dwoc do bang m 2 /s, hay trong m */ h, hodc trong 1/ phut.
2. The bom>. Truéng

The (tong cong) dirmg dau bom dai dién cho ting ning lugng mua 1 kg chét long giita phan dau vao va dau ra ctia
may bom ty; nay thuong dugc chi dinh voéi chit H va dugc do bé’mg J / kg hodc trong mét thuc chét long (m. CL).
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N6 dugc nhiéu thuan tién hon dé néi chuyén khong phai cua nguoi dung dau nhung manometric cta ngudi dimg
dau chilaH yewdi din ong. va do bang m CW (mét c¢ft nudc): ndi rang mot may bom mdt ty 1¢ nhét dinh cho dong
chay ctia 3 m 3/ h véi diu manometric cia 12 m CW ¢6 nghia la bom ¢6 thé ting 1én mot lugng nude chiém dén 3
m %/ h 1én dén mot d6 cao t6i da 12 m. Phwong trinh ap dung 1a: H ,ey0i dan ong [M CA] = H [m CL] *? [Kg / dm 3
& dau? = Khdi luong van chuyén chét long.

Tét ca cac may bom dugc cung cap véi mot tim dir liéu ma rd rang cho thdy, trong sé céc dit liéu khac, ty 18 luu
lwong, dau manometric va két ndi ciia ho Tuy nhién hai thong s6 khong cb dinh,. Nhung khac nhau nghich véi
nhau: khi mot ting, viéc giam khac va nguoc lai. Néu nhiing diém khac nhau cua hoat dong ciia mot may bom
duoc v trén mot do thi, ma trén d6 cac truc X dai dién cho ty 1€ luu lugng va Y céc truc d4u manometric, cai goi
18 nguoi aan ong QH duong cong dic trung clia bom la dugc lay. (Hinh 1)

Céc duong cong dic tinh ¢6 thé duge "phang" hay "ddc", ty thudc vao cach bom da duogc thiét ké va trén hé
thong may bom, trong do 1a duoc trang bi. Nhu co thé duoc nhin thiy trong hinh 2, cac may bom c6 mot dudng
cong phang dic trung cho dén cac bién thé tang nhe trong dau cho cac bién thé manh cua toc do dong chay, trong
khi may bom v6i mot duong cong dic trung doc cho dén cac bién thé ting nhe ¢ murc luu luong cao cho cac bién
thé trong dau . Vi vay, may bom cua cac loai hinh dau tién s& duoc wa thich hon khi mot nhiéu hon hay it lién tuc
dung dau 1a mong mudn véi ty 1¢ luu lugng khac nhau trong vong ria du dat (day 1a truong hop, vi du, cac may
bom chira chay dé cai dat); nguoc lai, may bom cua Loai thtr hai s& thich hop hon khi c6 nhiéu hon hogc it hon
hing s6 ty 18 luu luong dugc mong muodn vi mot dau khac nhau trong mét linh vuce tuong dbi rong (vi du trong
truong hop bom tir giéng, noi ma ty gia dong chay lién tuc néi chung 1a mong mubn ngay ca trong su hién dién
cua céc bién thé cao Su khac nhau tric dia & cép do).

Hinh 2 - phdng va déc dwong cong ddc trung.
Hinh 1

3. 3 Cac bom>. Power

C6 1a ngudon cung cAp béi  cac  may bom dé  chét long, biéu  hién  nhu:
P,[W]= g [m/s2] *? [Kg/m ® * Q[m3/s] * H [m CL], noi g [m /s 2 1a sy ting td¢ cua trong lyc, néi chung 1a
nhu nhau dén 9,81 m /s *

Sau do, 6 P nom hép thu nang lugng bang cach bom, c6 nghia 13, trong truong hop electropumps, chuyén giao
quyén luc cia dong co dién dé bom truc.

Sau do, co P dién 4 hép thu badi cac dong co 6 dién tur ngu@)n dién nang.

Hinh 2

4. Cac bom> Hiéu qua

Khéng ¢6 hiéu qua khong? p ciia bom, dinh nghia la ty sO gitra , P ngudn cung cap dén cac chét 1ong va P dién nom
aabsorbed bang bom (d6 14 sy chuyén giao quyén luc co khi cia dong co dién): p=?P /P nom

Sau dd, c6 hiéu qua e cua dong co dién, dinh nghia la ty 1¢ gitra sy hap thu ning luong bang may bom va? Ring
hap thy bang xe may: met =? P nom / assp.

Trong truong hop cua electropumps chung ti thuong xuyén noi vé higu qua ciia don vi, dinh nghia 14 ty 1¢ giira
dién cung cép cho cac chat 1ong va quyén luc hap thy bang xe may: g =? Py / a5s P = 5 *?? mor. NO phai duge nhén
manh rang hi€u qua ¢ cta don vi? La mot tham sO rat quan trong cho mot electropumps gia tri cla no6 cang cao
cang it chi phi, vé nang luong dién va tién bac vé lau dai, ma phai chiu dé c6 electropump thuc hién mot cong viée
nhét dinh.
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5. Céac bom> Speed

Tbc d6 luan chuyén 1a s cac cude cach mang thuc hién boi may bom trong don vi thoi gian; nay thudong duoc
chi dinh véi n 14 thu va do trong vong / phut.

Moi electropumps Pentax duoc trang bi mét 2-pole induction motor; xem xét chay trung binh cua dong co va
thue t€ 1a nang luong dién, phan phoi trong cac duong ong thuong c6 mot tan s6 50 hodc 60 Hz, diéu ndy cung
cip cho khoang n (50 Hz) = 2750 - 2950 vong / phit va n (60 Hz) = 3.300-3.550 rpm.

6. Cac bom> NPSH (Net Tich cuc Suction Head)

Tham sb nay cho théy su bat luc cua may bom dé tao ra mét chan khong tuyét ddi, do 1a sy bat luc cia tit ca cac
mdy bom ly tdm d€ hiit ¢ mot chi€u cao bang hodc cao hon m so v6i 10,33 (ma thudng twong (g voi gia tri cua
ap suat khong khi tai myc nudc bién).

Tu diém vat 1y ctia xem, NPSH cac chi ra nhiing ap luc tuyét dbi rang phai ton tai lugng bom dé ngan chan sy
xuét hién cua hién tuong cavitation. Khi bom mét ¢d gang dé hut mot 80 tién nhét dinh cta chat long tir d6 séu
16n hon ma cho phép dic tinh cua né, cavitation xay ra: Canh cac ngat dong chay cua chét long va, két qua 1a,
bong bong hoi nho duge hinh thanh; cac bong bong implode ngay sau khi dugc thanh 1dp, thuc hién mot tiéng
ddng 16n turong tu nhu bia kim loai va gy thiét hai nghiém trong dén cac bo phan thuy luc ciia bom.

D6 1a 1y do tai sao didu quan trong 1a mdi nha san xuat may bom dé chi rd, trong s cac dic tinh ctia may cua
minh, d6 sau hut toi da, hoac dé€ cung cap cac dudong cong cua NPSH nhu 1la mot chirc nang ty 1¢ Iuu lugng hut
4a 101 da ctia H va chiéu sau. NPSH dugc dugce lién két boi moi quan hé:

H max = A-NPSH - H 5, - H (M)

dwhere:
A = tuyét d6i ap Iyc trong m trén bé mat mién phi cta cac chat 1ong trong bé hut; néu chét dich nay dang dugc
huat tr mt bon chra "" mé ra, d6 1a tiép xic véi khi quyén, A 1a bang véi ap suat khong khi;

H a5 = tdi mat mat trong cac ong hit m;

H , = hoi cang thing cua chit 16ng van chuyén trong m.

Cac NPSH bi anh huong boi gia tri gia tang ty ¢ luu lugng: n6 phat tgién nhu 13 ting sau; nhu 14 két qua, dé tra
lai may bom d¢€ hoat dong thuong xuyén néd thuong du dé choke van cong giao hang phu hop, do d6 lam giam ty
1€ luu lugng bom .

Nhu c6 thé dugc nhin théy tur phuorng trinh trén, dé tang chiéu sau hut tdi da ciia mot sd may bom cac khoan 16
tai H g, cia dng hat co thé duge giam xubng: d6 1a 1y do tai sao n6 ludn ludn 1a thuan tién dé phu hop véi mot
dudng dng v6i dudng kinh 16n nhit ndi bo c6 thé co lac hut.

II Pic diém Curve ciia h¢ thong -. Lam diém Curva caratteristica dell'impianto - Punto di lavoro

Trong mét (thuy Iuc) hé théng bom, sau day co6 thé dugc phan biét:
e Kénh hat hodc bé, d6 1a méi truong "" ma tir d6 s& bom chét 16ng;
e Céac 6ng hut hodc 6ng thong qua d6 chat long duge dan dén viéc bom (chi mat tich trong cac hé
thong noi ma co thé bom duge dam minh);
e CAac 6ng phan phdi hodc dng bom vio d6 s& giri cac chat long;
e Keénh phan phdi hodc bé, d6 1a méi truong "" bom vao do s& giri cac chat long ma no da nang 1én.

Ning lugng can thiét dé thuc hién 1 kg chit long tr bé hat vao thing phan phdi la:

Hi=(Hm-Humpy+tHg+Hp(m)
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trong do:

* H m € H met, biéu hién 6 CL, 1a qhﬁng ap lyc trén bé mit mién phi cua cac chét long trong cac bon chua va phan
phoi tai cac bé hit twong tmg. Néu ca hai thung 1a lac ap suat khong khi, thudt ngit nay (H - H 4y 12 bang so
khong;

*H q 1a su khac biét & cép do tric dia, trong mét, cia h¢ théng: vi du dugc dua ra trong 3 con sb hién thi nhu thé
nao can dugc do luong;

*H,la tong s6 cac khoan 15 tai, trong mét, ciia 6ng hut (néu duoc trang bi) va cac dudong dng phan phdi. Load
t6n that nang luong la nhing thiét hai xay ra trong qua trinh chuyen dong ciia chat long; ho ¢6 thé duoc "lién tuc"
hay "tinh co". Diéu thi nhat 1a nhitng nguoi do ma sat gitra cac chat long va duong dng trong khi thiét hai do tai
nan 1a do mot bién thé ¢ toc do (md rong hay thu hep ciia bo phan, mi¢ng va cdc cura hang, van, vv) va nhiing thay
d6i trong chi dao (duong cong, cui cho, vv). bé tinh toan thiét hai tai, d6 thi va / hodc cic bang nay thudng dugc
sir dung c6 thé d& dang tim thiy trong cudn sach t6t vé thuy luc, hodc trén hé thong bom.

Trong khi H , H 5 H ¢ néi chung van khong d6i khi ti 1& luu lugng khic nhau, nhing thiét hai tai tang , H khi ti
1¢ tang luu 1u0'ng sau mot luat kha bac hai: két qua la gia tri cua H ; cling 1am ting nhu lam ting ty 18 luu luong .

Néu mot do thi dwoc rit ra cho thay gia tri ciia H ; nhu 1a mot chirc nang ty 1& luu luong, cai goi la "dong khang
téng s6 hodc duong cong dic trung ciia hé thong" 1a dugc (hinh 4). Noi chung cac dudng cong dic trung cta hé
thong 14 v& bang cach gia nhap mot sd luong nhat dinh, phdi hop cac diém (Q, H i, mang y rang, nhu chung t6i da
noi, chi co , H thuat ngir khac nhau nhu Q khac nhau.

Hinh 3 - Mt vai vi du vé cai dat twong vng voi cac dau hiéu cia sy khac biét o cap do trac
dia.

Hinh 4 - Péc diém dwong cong ciia hé thong.

Néu trén ciing mot so dd chung t6i hién thi cac dudng cong dic trung ciia mot hé thdng nhit dinh va dudng cong
dac tinh ctia mot may bom nhat dinh, mot di€m giao nhau cta hai duong cong dugc tim thay trong dé xac dinh
diém lam viéc cua may bom ma trong hé thong do (hinh 5).

Hinh 5 - Lam viéc hodc diém diéu hanh ciia mét may bom.

Tt nay md ta ngén gon nd ¢o thé d3 duogc suy ludn réng cac diém lam viéc khong chi phu thudc vao déc tinh cia
may bom, nhung ciing 12 mot chirc ning cua loai hé thong may bom, trong d6 dugc trang bi: du 1a mot van dong
uyén van trang bi trén cac clra khiu Bom phéan phéi, do @6 thay ddi cac thiét hai co tai, hodc dé thay ddi mue do
chat 16ng trong thung hit hodc giao hang, vi thé khac nhau Sy khac nhau tric dia trong Hg cép, dé chuyén diém
lam viéc cho mdt cong suat khac nhau.

Kich thwéc va III. Sép xép cac dng diic biét va Pieces

1) Cac duong kinh danh gia cao nhat ciia miéng bom khong dwa ra bat ky tai liéu tham khao cho
viée thiét lap cac duong kinh cua ong hat va giao hang.
Dbi v6i dudong dng phan phdi dai han ché, ty 18 luu luong va kha ning c6 thé duoc c¢b dinh theo bang sau day (gia
trj gin dung nhu hudng dan cung cip mot):

ndi bg, duong kinh (mm): 25 32 40 50 65 80 100 150 200
Luu lugng (m/ s) 1,4 1,4 15 1,6 1,7 1,8 1,9 2,0 2,1
cong suét (m 3 h): 25 41 7 11 20 33 54 127 237

D4i v6i duong bng phan phoi dai dang ké (do do cho ning lugng cao, hé thong bom), dudng kinh 1 cé hai lya
chon theo ti€u chi k¥ thuét va kinh te.
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bo la khuyen khich cho cac duong ong phan phdi dé duoc cung cap v6i mot van kiém tra va v6i mot van diéu
tiét. Dleu thir nhat, can duogc thugng nguon tir sau dé né c6 thé dugc kiém tra va thay thé néu cin thiét ma khong
d6 cac dng phan phdi, phai bao vé cac may bom nudc chong lai bua va ngan chan dong chay nguoc cia Canh du
trong trudng hop dung ddt ngdt cua don vi. Van diéu tiét, mat khac, dugc str dung dé thay d6i quyén lyuc 16n 1én
bang may va do dé dé dap tmg cac yéu cau ctia nguoi sir dung.

2) Cac duong 6ng hut doi hoi sy cha y 16n hon cac dng phan phdi, nhur 1a mot sai 1am trong tién trinh cai dt no
hoac trong viéc lua chon kich thudc ctia nd c6 thé giy ra van dé nghiém trong (thanh phan chinh la cavitation, véi
tat ca cac van d¢ ma di kém vdéi no).

Dé dam bao cac diéu kién hat t6t nhat va hiéu qua nhat, dng nay phai dugc cang ngén cang t6t, doc hodc ting vé
phia may bom (d¢é tranh cac tai khi ndo c6 thé 1am cho may bom d¢ tro thanh unprimed), ma khong nghet thd hay
thay do6i dot ngdt hudng.

Tiét kiém trong truong hop dic biét ctia cac hé thong phuc tap, doc theo cac duong 6 dng hut d6 khong phai 1a van
ctia bat ctr loai trir cac van chan trang bi ddm minh vao cubi cua dng hut; trong trudng hop cua Jet ty lop son lot
méay bom, van chén c6 thé duoc thay thé bing mot van kiém tra dugc gén truc tiép vao miéng hut.

N6 ciing phai nhd rang, ¢é dam bao hut cua chat 1ong duge bom, duong dng nay phai dugc hermetically dong
clra, dac biét 1a néu c6 mot sy khac biét trong tric dia cao cép tai hat. Déng thoi phai ¢6 khong co diém cao ma
khong khi va / hodc cac khi hoa tan trong chét long c6 thé thu thap, giy gian doan trong mot dong chay, n6 1a do
d6 t6t nhat dé phu hop bich hodc khép nbi ren, discarding giai phap xem xét viéc tach hodc chudng khép ndi ma
thuong xuyén gy ra mot con dau khong hoan héo.

Dé tranh su hinh thanh cia vortices, va tiéu thu cac consequent cta khong khi véi chit 1ong dugc bom, phin diu
vao cua ong hut phai dugc khoang 0,4-1 m dudi mat hut mién phi, tuy theo kich thude cua hé thong.

Dbi v6i bng hut ngén ty 16 luu lugng va kha nang gia tri chi dinh & trén c6 thé duoc chon, nhan véi 0,8, tuy nhién,
duong kinh ndi bd khong bao gio phai nho hon dudng kinh cua miéng hat bom.

3) Mdi may bom nén, néu c6 thé, co dng hit riéng ctia minh dé né c6 the dé dang bi loai trir khoi hé théng, néu
can thlet va ciing dé ngan chin viéc nhap canh cta khong khi trong cac ong huat khi bom dugc nging lai. Néu
mot ong hat don phai dugc thiét ké cho mot s6 dudong dng, viée phan phdi cac van kiém tra phai duoc loai bo va
duogc gan vao miéng hut dé thay thé.

4) Diac biét miéng (nhu 1a duong cong, cui cho, derivations va két ndi, vv) va van khac nhau nén duoc su dung
chi khi dugc xay dung phu hop: cho biet thém thong tin vé chu dé nay, tham khao y kién mét cuon sach tot vé
thay luc, hodc trén hé thong bom. Trong moi trudng hop, hdy nhé rang:

a.  Céac két ndi phai chinh xac nhu vay dé tranh tai hoa khong khi, nhap canh va dé ngin chin cac Phe M tir
viéc giam phan lam viéc cta qua dudng ng, ting strc d& khang ctia no;

b. To choke ning lyc, diéu chinh cic van ctra khau chi dwoc trang bi trén dudong dng phan phdi va khong
bao gio nhitng ngay hut.

IV. Khai niém vé dong co dién cho electropumps

Electropumps thuong dugc gén véi 2 hodc 4-pole dong co cam tng dién. MJdi electropump Pentax 1a 14i xe ciia
mot dong co cam g véi mot rotor ngin mach (16ng soc), kém theo va ty thong gié, phu hop véi nhiém vu lién
tuc, v&i 2 cuc. Nhirng dac diém dic biét cua cac dong co cua ho 1a don gian va an toan cua hoat dong, dac biét la
trong khi ching dugc viing chic va ré tién dé chay. Ho c6 thé 1a trong ba pha loai, hoac, ddi voi cac pham vi
quyén lyc han ché (khoang hon 3 Hp), giai doan-tham chi duy nhit; cai sau nay thuong dugc san xuit véi mot
vinh vién trong-tu mach.

Céc dac tinh cua mot dong co dién la:

a. Puoc dinh gid cao ning luwc va dinh gid cao nhit hién nay;
b. Puoc dianh gia cao dién dp va tin sd;
C. cong su?it;
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1. Electric Motors> Rated Power - Rated Current

Puoc danh gia cao sttc manh ctia mot dong co dién la nang lugng co hoc ¢6 san dé truc ciia n6 duge thé hién
trong Watt (W), trong suc ngua (1 HP = 745,77 W) hoac dién ngua s0 liéu (1 CV =736 W): cho vi loi ich cua su
tién lgi n6 thuong dugc coila 1 CV=1HP =750 W.

Cac danh gia cao nhit hién nay 1a hién tai hap thy bang xe may, dn ¢ dién 4p va tin sé danh gia cao nhat, khi
ngudn cung cap sirc manh danh gia cao nhat.

Pugc danh gia cao sttc manh khac voi quyén ning hip thu tuy thudc vao hiéu sudt ctia dong co nay. N6 phai
duogc ghi nhd rélng strc manh danh gia cao nhat, hodc hién tai, characterizes mot diém dugc xac dinh rd hoat dong
cua xe may: diém hoat dong dénh gia cao nhat. Quyén luc thyc té, hodc hién tai, hap thu boi cac dong co dién co
mot 6 dia electropump phu thudc vao diém lam viéc ciia cac electropump: trong bom ly tam, vi dy, cao hon ty 1¢
dong chay, cang 16n sitc manh hap thu.

Do céc van dé cua qua néng, va thuong xuyén dé tranh cavitation, nd cd tam quan trong co ban dé sir dung bat ky
electropump trong gidi han khuyén cdo clia nha san xuét cuia minh: chi bang cach niy ching ta ¢ thé chic chin
khong gdy nguy hiém cho cac chic ning hiéu qua va cudc séng lau dai ciia may.

2. 2. Electric Motors> dién 4p va tin s6

Dién ap danh gia cao nhit 1a dién 4p duong ddy, hodc dién 4p giira hai giai doan, trén cac nha ga xe dién tai danh
gi4 cao nhat. Gia tri ciia né dugc coi la ctia nha thiét ké khi 1ap ké hoach kich thu6e cuia may: cho chirc nang cua
ddng co chinh xéc, va do d6 cho rang cua cac electropump, dién ap duong 6 dng khong phai khac ! nhiéu tir gia
tri nay: trén chu dé nay, cac quy dinh qudc té yéu cau co-khién thiét bi gia dung c6 kha ning cung cap dién cua ho
danh gia cao nhét, va do d6 dén chuc nang chinh xac, khi ching dugc nudi tai mot hi¢u dién thé ma co thé khac
nhau boi + 5% (6%) clia gid tri danh gia cao nhét.

Néu & mot qudc gia duoc dién ap duong dng c6 mot linh vyc rong 16n cua cac bién thé xung quanh mot gia tri
danh gia cao nhat, ban nén dén thoi diém nay ra d¢ cac nha san xuat nhitng nguoi c6 thé xem xét kha nang thiet ke
mot dong co dac biét d¢ doi phd voi nhitng dac trung nay.

Dit liéu quan trong khac ma luén ludén phai dugc ghi trén cac tim may dugc tan s6 danh gia cao nhat - thuong 50
Hz hodc 60 Hz - va sé luong ciia giai doan; thuong don pha hodc ba giai doan co cam ung duoc sir dung. Theo
quy dinh ¢ trén, don dong co giai doan gé‘ln nhu ludn ludn cam @ng cua cac loai véi vinh vién trong mach tu dién-:
trong trudng hop nay cac tim dit liéu s& cho thiy ning luc ciia cac tu dién va dién ap téi da ma n6 co thé chiu
dugc.

3. Electric Motors> Power Factor

Céc sb cong sudt (pf) hoidc cos f, thuong khong duge biét hodc khong duge xem 1a do "phi k¥ thuat", chi ra su
khac biét giira cac giai doan vecto dai dién cho dién ap, trén bén xe, va cac vector dai dién cho hién tai ma no hép
thy. Pay 1a mot tham sb rat quan trong cho mot dong co cam tng nhu, cing véi hiéu niang, n6 cho thiy chat
luong clia xe may: gid tri cta nd 1a tit ca nhitng cao hon khi thiét ké cac thiét lap "t6t" kich thuéc ma khong can
suy doan qua nhiéu vao chi phi (st dung laminations chat lugng tot , cho phép kich thuéc phong phii cua cac goi
va s6 lugng dan dau trong quanh co, vv).

N6 cting phai nhé rang, trong cac qudc gia khac nhau, cac cong ty phan phdi dién ning lugng yéu cau nguoi sir
dung c6 gia tri toi thiéu ctia mot s6 cong suat: cho cac gia tri dudi gioi han ndy nguoi dung s& phai tra mgt khoan
phi du thira cho nang lugng tiéu thu. Céng ty phan phdi ciing co sirc manh dé thi hanh cho nguoi dung thay doi
hé théng clia minh dé dem lai cho pf mot gia tri d6 khong phai la du6i mic gioi han dat: cang thap pf clia mot hé
thdng, cao hon chi phi phai dugc phat sinh dé mang lai n6 Ién dén gia tri ti thiéu (hodc, sir dung nhitng thuat ngir
ky thuat, dé sira cac yéu t6 sitc manh cua hé théng).
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4. Electric Motors> Speed

Xem doan trén bom téc do.
5. Eclectric Motors> Type of Duty

Boi nhiém vy cua bét ky may dién 1a c6 nghia la (dinh nghia cua) nhiing tai ma may tinh nay 1a phai chiu, bao
gom (néu co) trong khoang thoi gian danh cho viéc bat dau, phanh dién, Idling va thoi gian tam ding, thoi gian
cua ho va trong trinh tu thoi gian.

Ma khong can tam dimg dé mo ta cac loai thué dugc xac dinh boi cac tiéu chuan (lién tuc, gi6i han thoi gian, lién
tuc, vv), ching toi chi don gian 1a phai nhin manh ring mdi electropump Pentax 1a 1ai xe ctia mot dong co cam
tg, c¢6 thé duoc don pha hodc ba giai doan tity thudc vao mé hinh, trong kém theo va tu loai théng gi6, phi hop
v6i nhiém vu lién tuc, ma c6 thé cung cép hiéu suét tuyén bd trén tAm dit lidu ma khong bi gian doan.

6 Electric Motors>. Insulation Class

Trong qua trinh hoat dong cua mot dién mdi tu chdi, co nghia 1a n6 dan dan mat kha nang thuc hién nhi¢m vy ma
n6 dugc dy dinh. Do d6 chiing toi noi vé cude doi ciia mot cach nhiét, do d6 chung ta c6 nghia Ia trong sudt thoi
gian d6 cach dién cua céc tai san s€ dugc gitr & trén cac gia tri dat dé n6 co thé thue hién cac chire nang ma no
duoc du dinh.

Doi sdng cua cac tai liéu dugce st dung cho cach dién cia may dién phu thudc vao nhiéu yéu té cua céc loai khac
nhau: nhiét, hoa chit, co khi va dién yéu t6. Trong sb ndy, quan trong nhét 1a nhiét dién va cang thing.

Ciing lién quan dén cac may moc, gia tri ctia nhiét d6 lam viéc 1a rat quan trong boi vi chiéu dai ciia cudc séng
cua minh lam viéc hi€u qua phuy thudc vao diéu nay. Trong thuc té, mic du mdi insulations cAn mot nhiét do hoat
dong giéi han ma khong bao gid phai dugc vuot qua, chiéu dai ciia cude séng lam viée hidu qua 1a tit ca cang thap
hon nhiét 46 & d6 ho duge lam dé hoat dong.

Trén co s& cac khai niém, vat liéu cach dién rin dugce chia thanh cac 16p hoc c6 quy udc xac dinh bdi mot chir cai
va phan biét bang nhiét d6 chap nhan dugc ti da trong qua trinh hoat dong.

Phé bién nhét cua cac 16p cach nhiét va nhiét d tdi da tuong ung cua ho 1a nhu sau:

16p cach dién: A E B F H
gi6i han nhiét do (° C): 105 120 130 155 180

K& tir khi, tai cung mot quyén luc, nhiét d6 ctua cac bo phan khac nhau cia mdt may dién phy thudc vao nhiét do
méi trudng, cic tiéu chuin qubc t& d& cap thuong xuyén hon khong dé giéi han nhiét d6 nhung dén
overtemperature admissible t6i da d6i v6i nhiét d6 méi trudong xung quanh. Chinh x4c hon, déi véi dén may dién,
nhiét d6 méi truong xung quanh thudng dwoc dinh nghia va gidi han ¢b dinh cho overtemperatures ciia cac cudn
day, trén co s& cua 16p cach dién duoc st dung.

Tiéu chudn IEC 335-1/ 335-2-41, dé cap dép may bom dién dé st dung trong nudc va tuong tu, dit ra mot nhiét
d6 moi truong cua 25 © C (ma doi khi ¢ thé dat dén 35 ° C) va xac dinh cac gidi han sau cho nhiét do trén cia
cudn day:

16p cach dién: A E B F H
gi61 han nhiét do (° C): 75 90 95 115 140

Tiéu chuén IEC 34-1, dé cap dén cac may dién ludn phién va do d6 ap dung cho cac ddng co di€n, nhiét do
thuong 1ap mét moi trudong xung quanh cta 40 ° C va xac dinh cac gidi han sau cho overtemperatures cua cac
cudn day:

16p cach dién: A E B F H
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gi6i han nhiét d6 (° C): 60 (65) 75 80(85) 105(110) 125 (130)
Cdc gid tri trong ngodc don chi dén mdy véi mt siec manh cia hon 600 W.

Dé két luan ching t6i c6 thé tong hop bang cach néi rang cac 16p cach nhiét ciia mot dong co dién cho 1a chi ciia
overtemperature tdi da, d6i voi nhiét dd moi truong xung quanh, ma co thé dat dugc cua cac cudn day cua xe may:
mot overtemperature admissible cao cho théy viéc sir dung "chét luong" vat li¢u cach dién trong may xay dung,
lam cho méy thich hgp dé sir dung trong cai dat dic biét nghiém trong.

Electropumps Pentax dugc thuc déy boi dong co dién voi 16p B hodc cach dién F 1op, tuy thudc vao kich ¢d cta
X€e May.

7 Electric Motors>. Bang cép ciia Bio v¢

a) Gibng nhu cac may khac dién, dong co dién qua - va do dé electropumps - duogc phan loai theo cac hé thong
dong, d6 1a sy bao v¢ chong lai cac entry cla cac co quan ran va long,.

Mirc d6 bao vé cuia vo boc cua may dién ludn phién dugc xac dinh boi céc tiéu chuan véi tit IP (Quoc Béo v¢)
cdng vai hai con so ma c6 thé (theo ¥ cta nha san xuét) dugc theo sau boi mot hodc hai chit cai. Theo tong cong
bang con s 6, mdi vi tri trong cac ma c6 gia tri riéng cua minh.

Hinh 6 - Cdu triic ciia ma IP theo tieu chudn quéc té. Cac ld thw "X" thay thé mét trong nhitng
phwong phap khac, hodc ca hai con so khi day khong phai la yéu cau hay o dau, trong mgt van
ban, chung khong anh huong déen chu dé xu ly.

- Con sO dacﬂdiém dau tién phuc vu nhu chi kép: mot bao vé) ciia nhimg ngudi chdng lai quyén truy cap vao cac
phan nguy hiém, do6 1a dién tir dang hoat dong bd phan hoac di chuyén céac bo phén co khi;

b) bao v€ may tinh chong lai sy xAm nhép cua cac co quan ran nudc ngoai.

Trong tién trinh, cac s6 lidu cho thdy mirc d6 cao dan bao vé nay ciing hiéu rang véi mot may tinh, vi du, cling co
4 murc d6 tuan thu cac van bang bao h¢ thap (0-3)..

- Con sb dic tinh thi hai cho biét bao vé chéng lai sy xam nhap c6 hai cia nudce.

- Muc dich ctia birc thu bd sung 1a dé chi mutrc do kha tiép can cua vo may dé ngén tay hodc ban tay, hodc cac dbi
tugng dugc td chirc bdi mot nguoi; thu nay cling 1a bat mot tai nan nghiém chinh chirc nang va céng tac phong
chong phai dugc st dung chi khi bao vé chong truy cap la cao hon mirc quy dinh véi s6 dac diém dau tién.

- Muc dich cua btrc thu bo sung 1a d€ cho biét diéu kién cu thé 1ién quan dén cac loai may hodc st dung ctia n6.

Moi e}ectgopumps Pentax dugc dédc trung boi mure d§ bao vé P44, co nghia la ho dugc bao Vé‘chéng lai truy cap
vao, dé phan nguy hiém, mot day dién hodc cta cac co quan ran voi kich thude cao hon hodc bang 1 mm (1st s0),
va chong lai splashes nudc dén tir moi hudng (2nd s0).

Figure 3
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