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A calculation of in-flight fuel consumption was completed by the NTSB. The results are 
as follows: 

Aircraft Registration: N74586 

Make/ Model: Mooney M20B 

Manufacturing Year: 1961 

Engine: Lycoming O-360-A1D 

Known Engine Mod: STC SA1156WE, Rayjay Turbocharger system 

Fuel Tank Mod: STC SA2350CE, Wing bladders 

A review of Automatic Dependent Surveillance-Broadcast data (ADS-B) flight data 
revealed a takeoff time of 09:25 Central Daylight Time (CDT) on December 13, 2022 with 
the airplane leveling off at 09:37 at an altitude of about 6000 ft mean sea level (MSL). 
Total time in the climb was 12 minutes. The airplane remained at 6000 ft MSL until 
10:18 when the pilot reported a rough-running engine, for a total cruise time of 41 
minutes.  

At 10:18, the airplane began a descent from 6000 ft MSL, and ADS-B signal was lost at 
10:25 at about 1400 ft MSL. Total recorded descent time as indicated by ADS-B was 7 
minutes. The state of the engine was unknown during the descent, but estimated fuel 
consumption calculations only account for the time up to the pilot’s initial call of a rough 
running engine, after 41 minutes of cruise flight.  
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The airplane had a Lycoming O-360-A1D, one of two model engines utilized in the M20B. 
A 1967 Mark 21 Model M20C Owner’s Manual was found onboard the airplane, and a 
1961 Mooney Mark 21 M20B Owner’s Manual was also referenced for estimations. 
Although the M20B manual states that the airplane has an A1A engine, according to the 
manufacturer, there is no difference in performance from the A1A to A1D install. Per 
Lycoming Special Service Publication SSP-110-2, the only difference between the A1A 
and the A1D is retard breaker magnetos on the A1D.  

The engine was equipped with a Rayjay Turbocharger Supplemental Type Certificate 
(STC), SA1156WE, in 1968. On page 8 of the Airplane Flight Manual Supplement for the 
STC, the only performance information provided states, “under turbocharged conditions, 
all performance is as good or better than that shown in the basic manual for 
corresponding altitudes.” The cover page further describes that “for limitations, 
procedures and performance information not contained in this supplement, consult the 
basic Pilot’s Operating Handbook.” 

The airplane was also modified with STC SA2350CE to install bladder type wing fuel 
cells in 1991. However, the M20B model Mooney is not listed on the STC’s applicable 
model airplanes. While the STC should allow the airplane to carry 54.8 gallons of usable 
fuel and 2.5 gallons of unusable fuel, the total capacity of the wing bladder tanks on this 
model airplane is not represented in the STC and can therefore not be definitively 
determined.  

On Page 26 of the M20B Mark 21 Owner’s Manual, section 3 under the “Cruise Charts”, 
states that “during fifteen minutes of climb, the engine will consume 3.5 gallons of fuel” 
for a consumption rate of 0.23 gallons per minute. It also states that one half or 0.5 
gallons of fuel should be assumed for taxi.  

The following calculation used the provided fuel consumption rate of 10.1 gallons per 
hour (gph), or 0.168 gallons per minute (gpm), found in the “Normal Cruise Chart” of the 
M20B manual. It is an estimate only and does not consider variations in leaning, 
atmospheric conditions, or winds during climb and cruise flight.  

Taxi: 0.50 Gallons 

Takeoff and climb: (12 minutes) X (0.23 gpm) = 2.76 Gallons 

Cruise at 6000 Ft: (41 minutes) X (0.168 gpm) = 6.89 Gallons 

Total estimated fuel consumed from engine start to initial engine issues: 10.15 Gallons 

The Mark 21 M20C manual does not include expected taxi and climb fuel 
consumption numbers. For the following calculation 0.50 gallons will again be assumed 
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for taxi and 0.23 will again be used for climb consumption. The M20C manual provides 
cruise fuel consumption for multiple altitudes and engine settings. Cruise calculations 
were made given best-case and worst-case scenarios to provide an estimated 
maximum and minimum for 6000 ft. The maximum fuel burn calculation used 2600 
RPM and maximum manifold pressure (MP), and minimum fuel burn calculation used 
2300 RPM and minimum MP.  

The following calculation used the interpolated value of 12.46 gph or 0.208 gpm 
for a maximum fuel burn.  

Taxi: 0.50 Gallons  

Takeoff and climb: (12 minutes) X (0.23 gpm) = 2.76 Gallons  

Cruise at 6000 Ft: (41 minutes) X (0.208 gpm) = 8.53 Gallons  

Total estimated fuel consumed from engine start to initial engine issues: 11.79 
Gallons  

The following calculation used the interpolated value of 9.18 gph or 0.153 gpm 
for a minimum fuel burn.  

Taxi: 0.50 Gallons  

Takeoff and climb: (12 minutes) X (0.23 gpm) = 2.76 Gallons  

Cruise at 6000 Ft: (41 minutes) X (0.153 gpm) = 6.273 Gallons  

Total estimated fuel consumed from engine start to initial engine issues: 9.533 Gallons 

While it is likely that the actual fuel consumption fell somewhere in between these 
numbers, neither number comes close to the amount of fuel that could have been 
available if the fuel tanks had been filled to their full reported capacity of 27.4 gallons in 
each tank. Because the right fuel bladder was discovered intact with no sign of fuel 
blighting or drainage, the most likely reason for fuel starvation is that the airplane was 
not actually fueled between flights and the pilot did not check or did not notice during 
his preflight. The incorrect registration number on the fuel receipt that the pilot received 
before his flight further lends to the fuel state before the accident flight remaining 
unknown.   
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Appendices 

Appendix 1: STC SA1156WE Airplane Flight Manual Supplement, pages 1 and 8 

Appendix 2: STC SA2350CE Airplane Supplemental Flight Manual pages 3 and 4 

Appendix 3: 1967 Mooney Mark 21 M20C Owner’s Manual, pages 38 and 39 

Appendix 4: Lycoming SSP-110-2 page 7 

Appendix 5: 1961 Mooney Mark 21 M20B Owner’s Manual pages 26 and 28 
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Appendix 1: STC SA1156WE Airplane Flight Manual Supplement
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Appendix 2: STC SA2350CE Airplane Supplemental Flight Manual 
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Appendix 3: 1967 Mooney Mark 21 M20C Owner’s Manual 
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Appendix 4: Lycoming SSP-110-2
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Appendix 5: 1961 Mooney Mark 21 M20B Owner’s Manual
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