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SYSTEM FUNCTION GPH Range 

Modulating, Manual-Auto Sub-Panel, Proven Low Fire Start 20 to 225 



APPLICATION - The F7 Oil System is used for mod
ulating or High-Low, Proven Low Fire Start Control in 
firing No. 2 fuel oil. It is commonly used on burners 
with 20 to 225 GPH capacity and is used in conjunction 
with the "E" gas system for combination gas-oil models. 

DESCRIPTION - The F7 Oil System uses a bypass
ing type nozzle and a modulating motor to control the 
amount of oil available for atomization by the nozzle 
and simultaneously regulate the combustion air avail
able to the burner. Pressure is generated by an oil pump 
connected to the burner motor through a flexible cou
pling or by a remote burner pump set located in close 
proximity to the burner. Pump pressure is adjusted and 
maintained by an oil pressure regulating valve. Oil flow 
through the nozzle is regulated by an oil metering valve 
in the bypass return line which is actuated by the mod
ulating motor. The bypass return line is closed by the oil 
metering valve for high fire and aJI the oil delivered to 
the nozzle is atomized into the combustion chamber. 
The air louver is linked to the modulating motor, thus 
combustion air is increased proportionately as the oil 
firing rate increases. A spring loaded check valve pre
vents oil flow back through the nozzle during the burn
er OFF period. 

OPERATING SEQUENCE (Modulating Systems) -
The burner motor and pump start on a call for heat by 
the operating control and the pre-purge cycle begins. 
The oil is returned to the tank through the pump or relief 
valve return line. The air louver returns to the closed 
[low fire] position and must remain there for the low 
fire guarantee switch to close and allow ignition at the 
end of pre-purge. 

At the end of pre-purge, the gas pilot ignition trans
former is energized, the gas pilot solenoid valve opens 
and the pilot ignites. After proof of pilot by the com
bustion control, the main and safety oil solenoid valves 
open supplying oil to the nozzle at the low fire pressure 
setting of the oil metering valve and the burner ignites 
at low fire rate. 

At the end of the main flame trail for ignition, the gas 
pilot solenoid valve closes shutting off the gas pilot. 
After a short delay, the modulating motor is switched to 
the control of a potentiometer controJier which drives 
the modulating motor from the low fire position toward 
high fire position to match the boiler load. With air lou
ver and oil metering valve linked to the modulating 
motor, the combustion air is increased proportionately 
as the oil firing rate increases. 

As the boiler load is overcome, the potentiometer con
troller drives the modulating motor back toward the low 

fire position and the burner modulates over the range 
between low fire and high fire in response the the boil
er load. 

HIGH-LOW OPERATION - On high-low control 
systems, the high fire controller, when satisfied, ener
gizes the modulating motor. T,he modulating motor 
drives the air louver and oil metering valve to the low 
fire position. [Air louver closes, oil metering valve 
opens aJiowing more oil to return to the tank and caus
ing the amount of oil available for atomization to drop 
proportionately.] lflow fire cannot maintain pressure or 
temperature in the boiler, the high fire controller wiJI re
energize the modulating motor and burner returns to 
high fire. 

OIL NOZZLE FLOW CHARACTERISTICS 

For Delavan Oil Nozzles, refer to the following Charts 
for information on flow in relation to Return Line 
Pressure. 

Delavan 306)1 5/8" Hex Noule with 3 to 1 turndown, 
300 psi Inlet Pressure 

NOZZLE RATING I ~100% PARTIAL RATES 
Rating Stamped 

Return 
67% 33o/. 

@ On Nozzle 
Line Return Return 

300 PSI @150 PSI 
Pressure GPH Line GPH Line 

GPH Pressure Pressure 

25.3 18.00 17.0 8.5 
21.2 15.00 14.2 7.0 
17.0 12.00 11.4 5.6 
14.1 10.00 9.4 4.7 
11.3 8.00 175 7.6 123 3.7 80 
10.0 7.00 6.7 3.3 

8.5 6.00 5.7 2.8 
7.1 5.00 4.8 2.3 
5.7 4.00 3.8 1.9 
4.3 3.00 2.9 1.4 

Delavan 33769 5/8" Hex Noule with 3 to 1 turndown, 
300 psi Inlet Pressnre 

NOZZLE RATING t100% PARTIAL RATES 
Rating Stamped 

Return 67% 33% 
@ On Nozzle 

Line Return Return 
300 PSI @100 PSI 

Pressure GPH Line GPH Line 
GPH Pressure Pressure 

51.5 30.0 34.4 17.2 
48.5 28.0 32.4 16.2 
45.0 26.0 30.0 15.0 
41.0 24.0 27.4 ;13.7 
36.8 22.0 24.6 12.3 
33.8 20.0 22.6 11.3 
31.2 18.0 20.8 10.4 
27.0 16.0 135 18.0 110 9.0 
23.5 14.0 to 15.6 to 7.8 80 
20.8 12.0 165 13.8 120 6.9 
16.7 10.0 11.2 5.6 
15.9 9.5 10.6 5.3 
15.0 9.0 10.0 5.0 
13.5 8.0 9.0 4.5 
12.5 7.5 8.2 4.1 
11.80 7.0 7.8 3.9 
10.75 6.5 7.2 3.6 
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Delavan 30631 13/16" Hex Nozzle with 4 to 1 turndown, 
300 psi Inlet Pressure 

NOZZLE PARTIAL RATE 
RATING 
@100% 75% 50% 25% 

Return Return Return Return 
GPH Line GPH Line GPH Line GPH Line 

Press. Press. Press. Press. 

80 60.0 40.0 20.0 
70 52.50 35.0 17.5 
60 45.0 30.0 15.0 
50 37.5 25.0 12.5 
45 190 33.75 163 22.5 130 11.25 80 
40 30.0 20.0 10.0 
35 26.25 17.5 8.75 
30 22.5 15.0 7.5 
25 18.75 12.5 6.25 
20 15.0 10.0 5.0 

Delavan 30689 1-1/4" Hex Nozzle with 4 to 1 turndown, 
300 psi Inlet Pressure 

NOZZLE PARTIAL RATE 
RATING 
@ 100% 75% 50•/4 25% 

Return Return Return Return 
GPH Line GPH Line GPH Line GPH Line 

Press. Press. Press. Press. 

225 168.75 112.5 56.25 
185 138.75 92.5 46.25 
165 123.75 82.5 41.25 
150 180 112.50 153 75.0 123 37.5 80 
125 93.75 62.5 31.25 
100 75.0 50.0 25.0 
95 67.5 45.0 22.5 

SERVICE HINTS - Low supply oil pressure could be 
due to a dirty oil strainer on either the nozzle supply or 
pump suction lines, a change in the oil pressure regulat
ing valve setting, a failure of the oil pump, a leak in the 
oil suction line or a low oil supply. 

Smoky or ragged fires are usually caused by dirty or 
plugged slots in the distributing head of the oil nozzle. 
Another indication of a partially plugged nozzle is a 
reduction in return line pressure from normal. For 
example, if the normal return line pressure is 180 psig at 
high fire and the pressure drops to 140 or 150 psig with 
the oil metering valve fully closed and the supply pres
sure at 300 psig, the nozzle orifice should be removed, 
disassembled and cleaned. The distributor slots and 
nozzle orifice should be cleaned with solvent, using a 
wooden toothpick to avoid damage to the finely 
machined surfaces. 

If oil continues to flow out the nozzle after burner shut
down, it is probably due to a failure of the check valve 
in the nozzle return line. Remove and clean or replace 
check valve. 

A drop in both supply and return line pressures indicates 
the two line pressures are attempting to equalize. This 
condition can be caused by failure of the teflon seal at 
the nozzle or of the "O" ring in the oil distributor block. 
The cause can be verified by presence of a large bush 
fire and unburned oil running down the Morrison tube. 
Check the teflon seal FIRST. Remove and replace 
defective parts. 

When installing a Delavan nozzle, 
always place the seal into the adapter 
first. Inspect for proper alignment then 
insert nozzle stem into seal and tighten. 

If the oil distributor block is disassem
bled, assure oil return pipe protrudes 
through the "O" ring at reassembly. 

A drop in supply pressure at low fire indicates under 
sized or partially plugged suction line, undersize oil 
pump, or an attempt to operate burner at too low a tum
down for the system provided. 

A solid stream of oil flowing from the nozzle indicates 
the supply and return lines are interchanged. 

REPLACEMENT PARTS FOR "F7" OIL SYSTEMS -
The material list which accompanies the burner is the 
master record of parts used to assemble your unit. When 
ordering replacement parts, always include: 

l. Burner model and UL serial numbers. 
2. Name of part desired. 
3. Part and/or model number. 
4. All data shown in stampings or on nameplates. 
5. Quantity and mode of shipment desired. 

The Illustrated Parts List on the following page is rep
resentative of a typical "FT' oil system. Method of pip
ing and parts used vary between small and large GPH 
burners. Also, items such as valves, pumps and strainers 
vary from time to time as these may be obtained from 
two or more approved sources. Use the Illustrated Parts 
List to identify by name the replacement part desired. 



I LEGEND I 
0 Bypassing Oil Nozzle 

© Nozzle Seal 

G) Oil Nozzle Adapter 

© Oil Return Pipe 

© Oil Supply Pipe 

@o'Ring 

0 Oil Distributor 
Block 

@ Check Valve 

® Oil Metering Valve 

ILLUSTRATED PARTS LIST 

TYPICAL F7 OIL SYSTEM 
WITH WEBSTER PUMP 

@ Supply Oil Pressure Gauge 
(0 - 600 psi) 

@ Bypassing Oil Pressure 
Gauge (0 - 300 psi) . 

@on Strainer (Optional) 

@shutoff Valve (By Others) 

@ Fused Link Safety Oil Valve (If Used) 

® Main Oil Solenoid Valve (Normally Closed) 

@safety Oil Solenoid Valve (Normally Closed) 

® Low Oil Pressure Switch (When Required) 

@strainer 

@oil Pump 
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