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Calculate the boiler output from the average temperature difference between
T, and T, and the average water flow rate during the last 134 h of each test
period.

3,10 LOW LOAD AND RECOVERY TEST

3.10.1 Preparation. Connect the boiler to the mixing chamber circuit, which
is adjusted so that the return water temperature lies between 38°Cand 65°C
(100-150 °F) during the test. At no time during the test shall the flow temperature
exceed 82 °C (180 °F). The test may be started from cold or from a conditioned
setting, e.g. following another test, provided that the fire has been cleaned of
ash residue at the termination of the previous test,

3.10.2 Pre-test period. In either case, run a 3 h pre-test period with the boiler
controls set to give an output of the order of 30 % of rated output and the
thermostat adjusted to the minimum setting consistent with the above require-
ment relating to the return water temperature. Adjust the water flow rate to
give the required output.

At the end of the pre-test period, reduce the boiler load (in stages over a
few hours if necessary) to not more than 10 9 of rated output. Maintain the
thermostat at the setting used during the pre-test period, the reduction in boiler
output being achieved by reducing the water flow.

3.10.3 Test period. Refuel the boiler to capacity and allow to operate under
the test conditions without further attention for a period of 72 h. Check the
water flow rate periodically and adjust if necessary to maintain constancy of
flow rate. Record the temperatures measured at 7; and T; over the test period.
Calculate the average boiler output from the product of the average water flow
rate and the average temperature rise.

At the end of the test period, reset the boiler controls so that the fire may
recover to a bright state. Clean and reform the fire in the usual manner and note
whether the fire recovers satisfactorily.

3,11 PERFORMANCE AT RATED OUTPUT TEST

3.11.1 Preparation. Connect the boiler to the continuous flow circuit. The
duration of the test period shall be the claimed fire cleaning interval, up to'a
maximum of 24 h (see note in 3.11.3).

3,11,2 Pre-test period. Operate the boiler at rated output for a pre-test period
equal in duration to the test period. This pre-test period may be extended if
the boiler is operated at between 50 % and 100 % of rated output to give the
equivalent heat output during this period. In this case, adjust the boiler controls
to give rated output for a period of at least 30 min at the end of this period.
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At the end of the pre-test period, the state of the fire shall be such as to
render the cleaning operation manageable and repeatable (in practice, this will
necessitate a sufficient build-up of ash residue in the fuelbed to enable the
operator to clean it effectively and accurately). The fire is then cleaned, care
being taken to reform the fuelbed in the usual way.

3.11.3 Test period. At the end of the pre-test period, refuel the appliance to datum
level and set the controls to give an average rated output 3%,

Adjust the water flow rate so that the average outlet temperature is between
77° C and 85 °C (170-185 °F). Allow the boiler to operate without attention for
the prescribed test period.

Record the temperature rise across the boiler directly or record the flow
and return temperatures separately but continuously. Alternatively, read the
flow and return temperatures at intervals of 10 min throughout the test period,
beginning 5 min after the start of the test. Observe the water flow rate frequently
and determine it at hourly intervals, adjusting if necessary to ensure constancy
of flow to within - 2 %.

At the end of the test, clean the fire of ash residue as described at the com-
mencement of the test, reform the fuelbed and refuel the appliance to datum
level.,

Note the total weight of fuel charged into the appliance during and at the
end of the test period.

Calculate the average water heating efficiency over the test period as follows:

Average water rate (kg/h) X Average temperature differential (degC)

Weight of fuel charged (kg/h,dry basis)
X Gross C.V. (MJ/kg, dry basis)

X 0-419

Average water rate (Ib/h) x Average temperature differential (degF)
Weight of fuel charged (Ib/h, dry basis)
X Gross C.V. (Btu/lb, dry basis)

NOTE. Refuelling during the test period is permitted if the claimed refuelling interval is
less than the claimed fire cleaning interval (2.1.2).

X 100

3.12 ACCIDENTAL OVER-RUN TEST

3.12.1 Preparation. For this test the boiler is connected to the continuous flow
circuit and operated under those conditions and control settings which provide
the fiercest fire.
For natural draught appliances, open the ashpit door fully, set the main
. flue damper (if any) and the draught stabilizer (if any) to provide maximum
draught, close any adjustable air openings above the fuelbed and set the thermo-
stat at maximum.
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In the case of forced combustion draught appliances it will be necessary
to discover those conditions which give the highest burning rate. Where an
on/off operation of the fan provides output control, which may be assisted
by a damper in the air feed from fan to firebox, the damper shall be set fully
open and the fan run continuously at full speed throughout the test. Where
small fans are provided, partly to assist combustion draught and partly to
provide control, it will be necessary to ascertain whether opening the ashpit
door will provide a fiercer fire than continuous fan operation,

Clear the appliance of any previous ash residue and charge it with fuel,
cither to three-quarters of its capacity or sufficient for 10 h at rated output,
whichever is the lesser. Set the water flow rate at 3 times the rate used for the
efficiency test.

3.12.2 Test period. Ignite the fuel and set the various controls to give the fiercest
fire as prescribed above. Allow the appliance to operate without further attention
until the fire dies out. Record the peak hot water output. Leave the appliance
to cool and then examine for any defects, for compliance with 2.6. '

APPENDIX A
WATER SUPPLY AND TEST CIRCUIT

A1 General. A suitable test circuit is shown in Figs. 2 and 3 but an alternative
closed circuit which provides satisfactory cooling of water may be used.
Suitable sizes of pipework for the mixing chamber are listed in Table 4.

TABLE 4. PIPEWORK FOR TEST CIRCUIT

Rated ountput of appliance Pipe diameter
kW Btu/h mm in
Up to 22 Up to 75 000 25 1
22-35 75 000 to 120000 32 134
1 Boar 170 OO0
Over 35 Over 120 000! 38 134

The part of the circuit shown as insulated shall be lagged with 13 mm
(% in) asbestos rope, closely wound, or equivalent insulation. The flow meters
shall be calibrated at the beginning of each test and checked at hourly intervals
by weighing the water passing through the circuit. Alternatively, jet orifices
may be used, in which case a filter shall be included in the circuit to avoid

21

Documents

Full document details: BS 4433-2:1969


http://www.avadocuments.com/doc/bs-4433-2-1969
http://www.avadocuments.com/doc/bs-4433-2-1969

