Flying the Lockheed L-1049G/H Super Constellation 

in Flight Simulator 9

Introduction
This document is intended to give the FS user some information about the operation of a Lockheed L-1049G/H airliner in Flight Simulator 9. Some procedures have been modified to allow a better use within FS9. Specifically, the workflow has been changed from a 3-person parallel workflow to one better fitted for the sequential one of a single FS user. Some issues cannot be simulated correctly in FS, others are inadequately documented and, of course, we might have been plain wrong in some cases, in spite of every effort from our side.
Detailed information about the simulation of classic propliners in general can be found in the FSAviator Propliner Tutorial, hosted at the California Classic website by Tom Gibson  (http://www.calclassic.com/propliner_tutorial.htm). 
Please note that the Super Constellation requires more detailed user action than some other planes hosted at CalClassic, particularly a more detailed fuel and power planning and manual leaning of mixture. 

This document deals with issues particular to the Lockheed L-1049G/H and pre-flight issues. Beyond that, a detailed, step-by-step checklist can be found on the kneeboard. You might find it useful to have a printed version at hand during the flight. Further information is available in the reference file, including detailed performance tables.
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Take-off and Climb:

Detailed instructions are available in the checklist. Once airborne, you retract the gear and accelerate to 145 kts first in a shallow climb at take-off power, followed by a steeper climb at METO power and take-off flaps (60%) above all obstructions. Then you retract flaps, accelerate to 170 kts and establish climb power. Note that the plane needs to be accelerated to 170 kts, the climb speed. Don’t let the airspeed drop below 170 kts – it will be hard to accelerate back and you probably have to level off. Once climb is established, you can change to the FE panel to set details like cowl flap settings. Do not increase MAP in low blower above 43” once you are clear of ground obstructions. 
At around 8,000 ft, you will notice MAP dropping and you will need to adjust throttle. For increased realism, a small “blue bug” is visible on the left MAP gauge of the main and FE panel. While the flight model performance is considerably close to real-life, you should not increase MAP to values higher than the blue bug. This bug reflects the operation of the R-3350’s two-stage geared supercharger better than the default FS code for turbochargers. Without going too deep into technical detail, the supercharger is geared to the crankshaft of the R-3350, unlike a turbocharger. The MAP available is therefore depending on engine RPM. (This is an extra for those who want another pinch of realism. Don’t lose your hair over it, though).

The supercharger drive gear can also be shifted to higher RPM, just like the gear in a car with a manual gearbox. At around 10,000 ft, need to change the superchargers to higher drive speed, the “blower shift”. Briefly level off, reduce RPM to avoid straining the engine and shift superchargers to high. The engine is less efficient in high blower, so climb power MAP in high blower is 44” instead of 41” in low, RPM remains 2500. 
Set mixture to “best” using the ‘SM’ icon on the right side of the panel during climb. 

Climb and descent rate is legally required to be at least 500 fpm. Initial rate of climb can be as high as 700 fpm, though. If you cannot maintain 500 fpm, you need to level off and begin the cruise segment.

Cruise power settings:

This L-1049G/H is fitted with DA-3 engines, capable of delivering of 3250 hp for up to 2 minutes at sea level and 2700 hp continuously. 

Note: Some data are based on the similar military R-3350-93A engines. These engines are capable of 3400 hp for take-off, but the figures used here are for lower (cruise) power settings. At a given power setting, the aircraft is going to show the same performance, and we decided to base engine performance on exact data of similar engines rather than speculate about the nature of the particular engine. 
There is no ‘one size fits all’ solution for cruise power for an aircraft of this size and weight. While take-off and climb are relatively straightforward, choosing the ‘right’ cruise power setting is determined by a number of factors. The plane was designed with long-range operation in mind, and in such a case, the weight of the plane varies considerably as fuel is burnt off – at a rate of about one and a half tons per hour. 

A number of basic power settings are given in the checklist. For short flights this might be just fine: On short-range flights, flight segments are usually divided into 1/3 for climb, cruise and descent each. Even at high load, cruise at FL 180 to 200 is usually possible. If we (conser​vatively) estimate climb rate at 500 fpm average, we need about 40 minutes to reach our operational ceiling. That means that the ‘short flight rule’ would apply to any flight up to 2 hours. There is no particular need to use elaborate fuel and power planning for flights of such a short duration or only slightly longer. 
For longer flights, more care must be taken for flight planning. While we have a large number of options, these are not random. The basic principles are described in the FSAviator Propliner Tutorial mentioned above. In brief, we do not want to let airspeed (and drag) rise, but we want to climb high into thin air with lower drag, where we get more true air speed (TAS) for the same indicated air speed (IAS). Significant headwind needs to be countered by higher cruise power settings and possibly lower cruise levels, but don’t cruise nose down unless you’re battling a severe headwind. But first, there is one more problem to take into account: Mach Limit.
Mach Limit

The Super Constellation can fly safely at speeds of up to Mach 0.56 (Vne) – but it will suffer damage when going faster. However, there is a problem: The Super Constellation did not have a Machmeter. Therefore, the FAA restricted airspeed at high altitudes. However, Mach limit is not particularly critical in the Super Constellations, but you should take care at low weights and high power settings during cruise or initial descent. 
Maximum normal operation speed (Vno, the end of the green arc) is 261 kts, reduced by 10 kts every 2000 ft above FL125, Never Exceed speed (Vne, red line speed) is 294 kts, reduced by 11 kts every 2000 ft above FL125. Vne can only be reached in a power dive, though. Service Ceiling is 22,800 ft at MTOW. Since we will be flying IFR, only full thousand feet count. 
Here is the table:
Altitude
Vno
Vne

FL 120

261
294

FL 130

251
283

FL 150

241
272

FL 170

231
261

FL 190

221
250

FL 210

211
239

So, how do you find out at what power, speed and altitude to cruise?

Composite Cruise Control Chart
In the Super Constellation, cruise power is defined by RPM (engine revolutions per minute) and BMEP (engine torque, literally ’brake mean effective pressure’). You cannot set BMEP directly, but you can control BMEP by adjusting throttle. Unlike the pilot, the Flight Engineer can read BMEP values from his gauges on the FE panel.

Now look at the Composite Cruise Control Chart (CCCC) included in the documentation. It is not as scary as you might think. Here is how it is interpreted:
The dispatch office knows that the best wind is at 18,000 ft and the weight at top of climb will be 120,000 lbs. They also want a cruise speed of 195 kts IAS (=EAS in the CCCC) to meet the timetable. Entering the chart at 120,000 lbs and 195kts, the power requirement in the upper chart area for that altitude is about 2380 RPM and BMEP 176. At the bottom of the chart the FF is about 715 pph per engine – i. e., 2860 total.  

We’re not going to set power at some odd setting like 2380 RPM, though. Instead, we will go for the next set of rounded numbers. In fact, the Engine Power Schedule Table shows 2350 RPM and 170 MBEP or 2400 RPM and 175 BMEP as quite similar settings. 
Do not exceed 41” MAP in low and 44” in high blower after climb is complete.
As the flight continues and fuel is burnt off, you will need to adapt power. You can reduce power to maintain IAS, but you can also check whether the CCCC will allow cruise at a higher flight level. Checking every hour is a realistic figure and was done so in real life. If the pitch trim indicator shows a zero or nose down trim, flight at a higher level is usually possible.
Manual Leaning

Mixture needs to be leaned for cruise power, and unfortunately the FS default function is not very good at it. Radial engines like the Super Constellation’s R-3350 are designed to be run on a leaner mixture than the default Cessna 172. Leaning will save about 100 to 150 lbs fuel per hour and engine. We lean for a “10% BMEP drop”. It is done as follows:

1. Set mixture to ‘best’ using the “SM” simicon on the right side of the FE panel, this will give you the best mixture setting to start with. 

2. Set desired cruise RPM

3. Set throttles for desired BMEP

4. Lean mixture to reduce BMEP value by 10%. You can do that on the keyboard, pressing <Ctrl>-<Shift>-<F2> to lean. If you overdo it, get it back richer by pressing <Ctrl>-<Shift>-<F3>.

5. Open throttles again to restore BMEP to the desired value. 
A leaned mixture will not allow you to get full power near service ceiling, though. If you have any problems leaning, set mixture to “best” using the simicon. 
Note: You might get warning messages by FS about the wrong mixture if you have the ‘Flying tips’ checkbox activated in realism settings. Just ignore it or uncheck the feature. 

Fuel planning

How much fuel do we need? Fuel load is usually determined by going through the following list:
1. Engine start, taxi, runup: 20 lbs/min, 30 minutes should be sufficient:
600 lbs
2. Take-off
200 lbs
3. Climb power: 1150 lbs per engine and hour, 4600 lbs/h. Climb is usually possible at 700 fpm, you can calculate 500 fpm if you want to be cautious. Forward airspeed is 170 kts. 
4. Cruise power: Cruise fuel requirements can be taken from the Composite cruise control chart, as explained above. Remember that fuel flow rates are per single engine. Convert IAS to TAS at cruise level. Consider wind – these are still-air values. For longer flights, you may calculate 2 or 3 intermediate weights to calculate performance at lower weights. 
5. 15% Headwind reserves of cruise fuel. More might be required for long overwater missions. 
6. 45 minutes of holding reserves
1500 lbs
7. Calculating descent fuel makes relatively little difference – use cruise fuel and you have fuel for ground handling after landing as well.
Understanding the tank system

The L-1049G tank system is a confusing installation that is probably best understood when you know its development. Take a look at the file “9 tank fuel management” that is part of the documentation. 

The original L-049/C-69 had 4 tanks installed, one behind each engine in the inner wing section, numbered 1 to 4 from port to starboard, like the corresponding engines. Note that the tanks 2 and 3 are depicted smaller than the tanks 1 and 4 – they have less capacity since the main gear wheel wells run through it. The tank valves can be opened and closed by 4 levers on the right side of the Flight Engineer’s main panel. All tanks are connected to a crossfeed system that allows feeding any engine from any tank. 

With the introduction of the 749, extra tanks were installed in the outer wing sections. These tanks are named 2A and 2B and are connected to the respective tanks in the inner wing section. The main tank levers 2 and 3 have three positions – 2/3, 2A/3A and off. Note the three-position valve in the fuel system diagram – it is not possible to feed the engines from tanks 2 and 2A or 3 and 3A at the same time. 

The L-1049 Super Constellation introduced another tank, this one named number 5, in the center section of the wing. It feeds to the crossfeed system only. 

Finally, the L-1049G and H offered optional tip tanks, named 2B/3B. These are not directly connected to the rest of the fuel system, but drain into the tanks 2A and 3A, respectively. The tanks 2A and 3A need to be emptied partially before the wing tip tanks can be used. Currently, the tip tanks are not defined separately, but their content is available automatically via the outboard fuel tanks 2A and 3A. The total number of tanks is 7 without and 9 with tip tanks installed. 

Flight Simulator 9 uses its own naming system for the tanks (see below).

The total fuel capacity is, from port to starboard, and their capacity:

Tank 2B
  609 gallons 
  3654 lbs
FS: LeftTip

optional

Tank 2A
  565 gallons
  3390 lbs
FS: LeftMain

Tank 1

1555 gallons
  9330 lbs
FS: External1

Tank 2

  790 gallons
  4740 lbs
FS: Center2

Tank 5

  730 gallons
  4380 lbs
FS: Center1

Tank 3

  790 gallons
  4740 lbs
FS: Center3

Tank 4

1555 gallons
  9330 lbs
FS: External2

Tank 3A
  565 gallons
  3390 lbs
FS: RightMain

Tank 3B
  609 gallons
  3654 lbs
FS: RightTip

optional

Total

7768 gallons
46608 lbs
with tip tanks installed


6550 gallons
39300 lbs
without tip tanks

Managing the fuel system

When creating a new flight, the plane will be loaded with full tanks and matching payload to reach MTOW of 135,500 lbs with tip tanks installed. However, for short-range flights, keep in mind that max. landing weight is only 113,000 lbs – you will have to burn more than half of the fuel to land safely, if you take off with full tanks. Zero Fuel Weight is 104,200 lbs – you must not exceed 31,184 lbs of payload.
Unfortunately, the present gauge code for the fuel system does not allow to feed fuel from tanks 1 and 4 to any other engine than 1 and 4, respectively, unlike in real life. However, fuel from tanks 2/2A/2B can be fed to engine 1 and the same applies to the starboard side. In FS we must also make sure we don’t trap unusable fuel. 

Now look at the Flight Engineers main panel. Four levers on the right switch the wing tanks on and off, tanks 1 to 4 from left to right. The two center tanks have an intermediate position for tanks 2A and 3A. More switches hidden on the auxiliary control stand that can be opened by clicking on the fuel pump simicon at the left, over the RPM lever. Four straight handles open the crossfeed valves to each engine and the bent lever operates the fuel valve for tank 5. Above that are the fuel pump switches. Tank 5 will only feed fuel if its fuel pump is switched on, and you will also have to close the valves to the wing tanks.

During flight, you have to make sure that fuel is consumed in the correct sequence to avoid trapping unusable fuel. The proper sequence is shown in the “7 tank fuel management” file. A printed version will be helpful during flight. Fuel from tank 5 is used relatively early to avoid stress on the main wing spar. 

But a picture says more than a thousand words. Take a look at the file “7 tank fuel management”; we will now go through the handling step by step. 

1. Take Off Configuration or Step 1 on the 7 Tank Fuel Chart

Tanks will be set to tanks 1, 2, 3 and 4 by default. Unlike other planes in MS Flight Simula​tor, the Super Constellation does not have an automatic tank selection – it requires manual setting of the tanks used, otherwise the engines will quit once the selected tank is empty. Take-off setting is straightforward – each engine feeds from its respective wing tank by default. Make the first switch once established in climb. 
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This shows Tank 5 closed, all crossfeed valves closed (left), Tanks 1, 2, 3 and 4 selected (right).
2. First Cruise Phase or Step 2 on the 7 Tank Fuel Chart 

The order of switching is important to make sure fuel flow is not interrupted. Above 14.000ft you won’t be able to restart the engines.
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-set Tank 5 selector to ON (down position on aux control stand)

-set Fuel pump 5 to LOW or HIGH (pictured as HIGH here)

-set Crossfeed Selector 1 and 4 to ON (down position on aux control stand)

-set Tank selector 1 and 4 to OFF (down position on main FE console)

Max Range: Use this configuration until there are 400 gal left in Tank 5

3. Second Cruise Phase or Step 3 on the 7 Tank Fuel Chart
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-set Tank selector 1 and 4 to ON (up position on main FE console)

-set Crossfeed selector 1 and 4 to OFF (up position on aux control stand)

-set Crossfeed selector 2 and 3 to ON (down position on aux control stand)

-set Tank selector 2 and 3 to OFF (down position on main FE console)

4. Third Cruise and Descend Phase or Step 4 on the 7 Tank Fuel Chart

We basically return to the Take-Off or direct engine feed configuration in 1.

-set Tank selector 2 and 3 to ON (up position on main FE console)

-set Crossfeed selector 2 and 3 to OFF (up position on aux control stand)

-set Fuel pump 5 to OFF (center position on aux control stand)

-set Tank selector 5 to OFF (up position on aux control stand)

5. Descent/Approach and Landing Phase or Step 5 on the 7 Tank Fuel Chart
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-set Fuel Pump 2A and 3A to HIGH or LOW (pictured as HIGH here on aux control stand)

-set Tank selector 2A and 3A to ON (middle position on main FE console)

Note: When saving a flight, FS does not reliably save fuel tank selector settings. It is useful to pause the flight before saving and note the fuel tank selector settings. When reloading the flight, set fuel tank selectors to the previous setting before resuming the flight. Neither does FS save the supercharger settings, and autopilot and DME should be reset as well. It might be helpful to leave some fuel in tanks 2 and 3, so you have some time to set everything after reloading a flight.

Fuel distribution in a 7 tank system

Just a couple more words on distributing the fuel between the tanks. The way fuel is distributed might also make it clearer why a specific tank sequence is necessary. Let us call tanks 2/2A/2B and 3/3A/3B “2” and “3 series” for simplicity.

If you look at the figures above, you will notice that tank 1 holds 200 gallons more fuel than tanks 2 and 2A combined: 1555 vs. 1355 gallons. We can use the center tank 5 to make up the difference. Calculate the fuel required for the flight and distribute it as follows:
Any fuel amount of up to 4 * 1355 = 5420 gallons / 32,520 lbs is distributed equally between tank 1, 4 and 2 and 3 series. Now 2 and 3 series tanks are filled up. Of the next 800 gall / 4,800 lbs, half of it goes into tank 5 and half of it is shared by tanks 1 and 4. Any additional fuel can only be held in tank 5. 
Fuel distribution in a 9 tank system

With tip tanks installed, 2 and 3 series tank capacity exceed that of tanks 1 and 4. Any fuel up to 37320 lbs (6220 gall) is distributed equally between tank 1, 2, 3 and 4 series. For any further fuel, we first fill up tanks 2B and 3B before we fill up 5. The proper fuel tank se​quence is shown in the “9 tank fuel management” file.
Descent and approach:

Like similar airliners of the era, the Super Constellation needs some attention during descent. Power must be reduced carefully at steps of only 3” MAP per minute. It might be useful to start the first power reduction a minute before you actually start descending to allow the plane to slow down a bit already. If you start descent from a high altitude, you might initially need to adjust throttle more frequently to avoid MAP increasing instead as you descent into denser air. At the same time, avoid Mach limit (see above). This will get simpler once you descended into denser air and below the engine’s critical altitude. 
You need to shift superchargers to low during descent. While you might not notice a high blower during a normal descent and landing, you have way too much MAP available in case of a go-around and it would cause multiple engine failures in exactly the moment when you couldn’t afford it. 

Make sure you are at 140 kts with 1 stage of flaps extended (take-off setting) by the time you reach the initial approach fix. Allow for 3 or 4 minutes level flight at initial approach height in order to get down to flap extension speed (190 kts). If you are still too fast, enter a holding pattern to allow airspeed to bleed off. 
Holding speeds listed in the checklist are safe for all permissible landing weights, but a bit on the high side for lower weights. You might want to consult the Composite Cruise Control Chart for more details. The speeds given are for a ‘clean’ aircraft with flaps and gear retracted. 

The final FE tasks before landing are listed in the “In Range” section of the checklist. 
Landing:

The Super Constellation certainly is a complex aircraft, but it is not particularly difficult to land. You need to keep speed under control, though. The speeds are listed in the checklist:

140 kts, 60% flaps and gear down on downwind leg, 

130 kts and 80% flaps on base leg,

approach speed and 100% flaps on final approach and

reference speed over the threshold (Vat, approach speed minus 10 kts).

The plane usually needs some power all the way to touchdown, but it will float down the runway if approach speed is too high. 
Conclusion:
This has been a lot of information, but we hope you now have an idea on how to fly the Super Constellation in Flight Simulator. Enjoy your flights!
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