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Efficiency testing of a furnace or boiler
involves a simple ten minute procedure and, if
done on a regular basis, can indicate when pro
blems are beginning to occur. Records of tempera
ture and carbon dioxide (C0?) levels of the flue
gases taken at weekly periods may indicate that
carbon is building up on the heat transfer sur
faces or air leaks are developing in the combus
tion chamber.

Efficiency may change from day to day with
the weather. It is especially important to test
after each fuel delivery.

Efficiency tests will also indicate when
excess air is being supplied to the fire, robbing
it of some of its expensive heat. Adjustment of
the burner to obtain one to two percent greater
efficiency can make a significant reduction in
fuel usage over the heating season. For example,
a 2% increase in efficiency in a 10 gallon per
hour burner operating 3300 hours from September
to May will result in about 650 gallons saved.
This increase in efficiency is quite realistic
based on tests of a number of greenhouses in
Connecticut during the past year.

The equipment needed to conduct an efficiency
test usually comes as a kit containing a stack
thermometer that will read to 1000°F, a C0„ indi
cator with sampling tube and calculator, a smoke
tester and scale and a draft gauge with remote
tube. Manufacturers include Bacharack Instrument
Company, Dwyer Instruments, Inc. and Lynn Products

36

)• I

For side to side covering on a 100 ft. house,
four ropes can be tossed over the house and fas

tened to the plastic. By pulling together, the
plastic can be drawn over the glass easily. Once
the plastic film is in place, fasten it securely
to create a bubble with no air leaks.

Inside the greenhouse, remove a pane of
glass and install a blower and four inch dryer
hose. Mount the blower on the end wall so that
air can be drawn from outside the greenhouse.
This reduces the amount of moisture that con

denses between the layers. The intake should
be above the highest snow level so that it is
not blocked. Attach the pressure adjusting
damper on the intake.

Connect the dryer-vent hose to the blower
and inner layer of plastic. On quonset-type
greenhouses, one connection is usually enough.
On conventional greenhouses, a connector piece

Figure 6. Polyethylene being locked into
the extrusion pictured in Figure 5.
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2. It may be difficult to install in tight
quarters or on some greenhouse structures.

3. The additional cost of ventilation fans
and louvers should be considered.

4. This is only a stop-gap measure on older
greenhouses as the structure may be weakened by
the pressure in the bubble.

Once the part of the greenhouse to be covered
is decided upon, the method of covering is simple.

First, survey the greenhouse. Cover all nails
and sharp edges with duct tape, styrofoam or pro
tective cover. Wash the glass as clean as possible
and make any adjustments in structure. Layers
of plastic can be held down with furring strips
or metal extrusions. The anchor strips should
be bolted to secure parts of the greenhouse.

Once all the sharp edges are covered, glass
washed and fastening strips secured, the poly
ethylene film is drawn over the glass structure.
It can be drawn end to end or side to side.

20

Figure 5. Extru
sions for locking
the polyethylene
may be mounted as
above for houses
over 100 feet in
length.
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Company. Prices for these kits start at $125 and
are available from some greenhouse equipment sup
pliers and heating equipment retailers. An
instruction manual comes with each kit.

Before the heating season begins, the furnace
or boiler should be cleaned and serviced. The bur
ner blast tube, fan housing and blower wheel should
be free of dirt and lint. Leaks into the combus
tion chamber, especially joints between cast iron
boiler sections and around the fire door should be
sealed. The oil filter should also be replaced.
Manufacturer's recommendations should be followed
in replacing the nozzle and in adjusting the
ignition electrodes.

Combustion Adjustment

1. Operate burner for a few minutes until
operation has stabilized and furnace or boiler
is warm.

2. Set draft. Check draft reading over
the fire with the draft gauge through a 1/4 inch
hole drilled in the fire or inspection door.
Adjust barometric draft regulator on the flue
to the draft recommended by the manufacturer.
If no recommendations are available, a setting
of 0.02 inches water column negative pressure
is usually used. Where it is not possible to
measure the draft at the fire box, a reading can
be taken in the flue pipe near the furnace. An
acceptable reading is 0.04-0.06 inches water column

3. Smoke test. Make a smoke measurement
in the flue following the smoke tester instructions.
Compare the spot on the test paper to the smoke
scale supplied with the kit. A reading of 1 or 2
is acceptable. Readings of 3 or 4 indicate sooting
and will require cleaning more than once a year.
Tests have shown that a 1/8 inch soot layer on
heating surfaces will increase fuel consumption
more than 8%.

37



4. Efficiency test. Measure stack tempera
tures and C0„ level following instructions with
the test kit. Record these readings and the
resulting combustion efficiency obtained from
the chart or graph. Reduce the air gate opening
on the burner blower slightly and repeat the
efficiency test. This should increase efficiency.
Check the smoke level to see if it is still accept
able. Repeat the test to obtain the highest
efficiency while still maintaining an acceptable
smoke 1evel.

On older units the efficiency achieved
should be greater than 75% for small burners
and 80% for large burners. With heat retention
burners, efficiencies of 80% or greater should
be obtained. If the efficiency recorded is much
below the above recommended levels, consideration
should be given to replacing the burner or possibly
the furnace or boiler. The increased efficiency of
a new unit with the continual escallation of fuel

prices may result in a relatively short pay-back
period.
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Figure 3. An im
provised manometer
to measure air
pressure between
the layers of
plastic.

Figure 4. Method
of attachment of
plastic to side-
wall to reduce
air leakage.


