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(54) General test and inspection process for boilers

(57) A method for boiler testing, to check the various
operation parameters thereof, which is run employing
gaseous substances, such as air, nitrogen, helium, ar-
gon, or a mixture thereof is described.

In the implementation of the method, a step checking
the electric resistance of the circulation pump windings

of the boiler can also be provided.

A device for testing a boiler is also disclosed, com-
prising a pressure gauge (10), a differential pressure
gauge (11), and a series of flow meters (12-15).

The method and the device are preferably used to
test wall-mounted boilers.
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Description

[0001] The present invention refers to a new method
to carry out a general test and inspection process on
boilers, particularly on wall-mounted gas-fired boilers.
[0002] Giventheintensive use of standard wall-mount-
ed, gas-fired boilers, be they used for sanitary water, for
heating, or for both, and given the danger of any gas
leaks or, although to a lesser degree, of water leaks, be-
fore selling said boilers to the public it is necessary to
proceed to a test of each of them immediately after pro-
duction. For such purpose, boilers are normally bench-
tested, trying to reproduce as closely as possible the ha-
bitual operation conditions of their working life.

[0003] Therefore, gas and pipes are connected to the
boiler, as well as the power supply, gas supply, flue chim-
ney, outer thermostats, temperature sensors, in-series
connections and any other connections. After connect-
ing, the boiler is fired up and water temperatures and gas
consumption are checked. A visual check of water leaks
and of flame quality is also carried out.

[0004] However, this test has a series of far from neg-
ligible problems. Firstly, such tests are normally carried
out in a warehouse and require an extremely complex
flue suction system, due to the combustion time required
to obtain appreciable water heating. Following the test,
it is necessary to fully remove the water found in the boil-
er. Even minimal residual traces of water may lead to
damage due to rusting processes of the boilers and to
deterioration of the packaging while they are stocked,;
being normally card-controlled boilers, the risk is of irre-
versible damaging such electronic cards, which are neg-
atively affected by humidity. Moreover, before disposal,
the water of the test must be cooled for disposal.
[0005] Also, consumption of the water this test entails
is no longer a negligible cost.

[0006] The drawbacks detailed above are brilliantly
solved by the present invention, which concerns a meth-
od for testing boilers, for checking the various operation
parameters thereof, characterised in that it is performed
by using gaseous substances.

[0007] The present invention also concerns a device,
suitable to boiler testing with the method according to the
present invention.

[0008] The present invention will now be described in
greater detail, with reference to the only drawing, which
consists of an operation diagram of an embodiment of a
device according to the present invention.

[0009] The diagram shown in the figure shows a unit
1, referring to the boiler under test and a unit 2, referring
to the testing bench according to the present invention.
[0010] Boiler 1 comprises a supply 3 and a return 4,
relative to heating, an inlet 5 and an outlet 6, relative to
sanitary water, a fuel supply 7 and a pressure gauge 8
ofthe boiler gases. 9 shows a series of temperature gaug-
es.

[0011] As far as the testing bench is concerned, each
pipe from and to the boiler comprises a pressure gauge
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10. Pipes 4 and 5 are connected to a differential pressure
gauge 11. There is a series of flow meters 12-15 con-
nected to pipes 3, 6, 7 and 8, respectively.

[0012] According to the present invention, during the
test, no liquids are supplied to boiler 1. Firstly, boiler 1 is
put under pressure by supplying a non-combustible gas,
for example air, nitrogen, helium, argon, or a mixture
thereof and, through pressure gauges 10, the seals of
the circuits are assessed. If leaks exceed a certain
threshold, the pipe under examination is considered
faulty and the piece is repaired or replaced.

[0013] Thereafter, gas is supplied to pipes 4 and 5 and
the differential pressureis assessed by gauge 11, inorder
to check if there are detectable pressure drops. In this
case, too, the comparison against threshold values al-
lows to establish piece compliance.

[0014] The subsequent step is a check of the electric
resistance of the circulation pump windings. Testing of
the pump is completed by a manual operation in order
to visually check the operation thereof.

[0015] In order to verify pump rotation in undersupply
conditions (for example 198 Vac), the water manostat is
excluded and the pump power voltage is manually ad-
justed through a rheostat or through a Variac; supply is
then provided to the pump and the differential change of
the pressure between inlet and outlet is checked, com-
paring it against compliance values.

[0016] In order to check burner and safety manostat
start up, combustible gas is supplied through pipe 7, air
is sent cold to the heat exchanger, and the burner is sup-
plied manually. The subsequent step is to measure the
gas flow rate through meter 14, while flame quality is
assessed visually, in a manner known per se. If the sit-
uation so far is in order, the operator pushes a button
which informs bench 2 that the check evidenced no prob-
lems. At this point, a blow of counterpressurised gaseous
substances is sent to the safety manostat, thereby check-
ing also pipe 8, the air blow interrupting fuel supply in 7.
[0017] A preferred procedure according to the present
invention can be outlined as follows:

a) boiler 1 is put under pressure;

b) pressure drops are measured;

c) air is supplied to heating return and sanitary water
inlet pipes 4, 5;

d) the differential pressure is measured;

e) the electric resistance of the circulation pump
winding is checked;

f) the pump is operated manually and operation
thereof is checked visually;

g) the water manostat is excluded,;

h) the pump supply voltage is adjusted;

i) change in the pump pressure differential is
checked;

j) combustible gas is supplied to the boiler and air is
sent cold to the heat exchanger;

k) the burner is supplied manually;

I) the gas flow rate to the burner is measured;
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m) flame quality is assessed visually;

n) a positive check button is pushed; and

0) counterpressurised gaseous substances are sent
to the manostat and flame failure is checked.

[0018] Ascanbe easily understood, the presentinven-
tion allows to do completely without water, to minimise
gas consumption (since starting up for testing is limited
to a few seconds), no (costly and bulky) heat exchangers
are required for test water cooling, there are no down
times due to emptying, there are no liquids in the boiler
upon packaging, in particular water or other corrosive
fluids, it is not necessary to previously introduce anti-
freeze and/or anti-oxidant liquid before stocking the boil-
er, and there is not the problem of sucking the flues, since
the quantities involved are minimal.

[0019] Moreover, greater precision and rapidity of leak
tests and a more precise measurement of pressure drops
is obtained.

Claims

1. Method for testing boilers, to check the various op-
eration parameters thereof, characterised in that
it is performed by using gaseous substances.

2. Methodasclaimedinclaim 1), characterisedin that
the boiler (1) to be checked is provisionally put under
pressure, by supplying a gas.

3. Methodasclaimedinclaim2), characterisedinthat
said gaseous substances are chosen from the group
consisting of air, nitrogen, helium, argon, or of a mix-
ture thereof.

4. Method as claimed in any one of the preceding
claims, characterised in that, any pressure drops
are assessed by means of pressure gauges (10).

5. Method as claimed in any one of the preceding
claims, characterised in that gaseous substances
are supplied to heating water and inlet hot sanitary
water return pipes (4 and 5) and the differential pres-
sure is checked by means of a differential meter (11),
in order to check if there are pressure drops exceed-
ing a threshold value.

6. Method as claimed in any one of the preceding
claims, characterised in that it comprises a check
step of the electric resistance of the windings of the
boiler circulation pump.

7. Method as claimed in any one of the preceding
claims, characterised in that testing of the circula-
tion pump comprises a manual operation step, in or-
der to visually check the operation thereof.
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8. Method as claimed in any one of the preceding
claims, characterised in that it includes a step in
which the water manostat is excluded and the pump
supply voltage is automatically adjusted by means
of a rheostat or of a Variac, in that the pump is then
supplied with fuel, and in that the differential change
of the pressure between inlet and outlet is checked.

9. Method as claimed in any one of the preceding
claims, characterised in that it is provided to start
up the burner and the safety manostat, to supply
combustible gas through pipe (7), to send air cold to
the heatexchanger, and to manually supply the burn-
er in order to subsequently measure gas flow rate
by means of a meter (14), while flame quality is as-
sessed visually.

10. Method as claimed in any one of the preceding
claims, characterised in that, after an operator
pushes a button instructing the apparatus that the
check evidenced no problems, a blow of counter-
pressurised gaseous substances is sentto the safety
manostat and also pipe (8) is thereby checked, there-
by interrupting fuel supply in (7).

11. Method as claimed in any one of the preceding
claims, characterised in that it comprises the fol-
lowing steps:

a) boiler (1) is put under pressure;

b) pressure drops are measured;

c) gaseous substances are supplied to heating
return and sanitary water inlet pipes (4, 5);

d) the differential pressure is measured;

e) the electric resistance of the circulation pump
windings is checked;

f) the pump is operated manually and operation
thereof is checked visually;

g) the water manostat is excluded;

h) the pump supply voltage is adjusted;

i) the differential pump pressure change is
checked;

j) combustion gas is supplied and air is sent cold
to the heat exchanger

k) the burner is supplied manually;

I) the gas flow rate to the burner is measured;
m) the flame quality is assessed visually;

n) a positive check button is pushed; and

0) counterpressurised gaseous substances are
sent to the manostat and flame failure is
checked.

12. Device for boiler testing, characterised in that it
comprises a pressure gauge (10), a differential pres-
sure gauge (11) and a series of flow meters (12-15).

13. Use of a method as claimed in any one of claims 1)
to 11) and of adevice as claimed in 12), for the testing
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of wall-mounted boilers.
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