Best time to your destination: 

fly as high as possible?

Marcus Bicknell analyses the optimum flight levels of high performance light aircraft

After years of pottering about in club Cherokees there comes a moment in a private pilot’s career when the opportunity to fly a faster aircraft presents itself. Years of saving, a windfall on the stock exchange or a massive inheritance… it does not matter. The issue is, can I fly higher, faster? Can I get that instrument rating? Can I handle the machine-gun radio when climbing out under instruction from London Air Traffic Control? Can I master the waypoints of Europe’s upper airspace?

In my own case I flew a Mooney 231 turbo of my own for six years: Flight Level 240 was the ceiling, so that’s where I headed whenever possible, canulas  screwed to my nostrils to keep my brain from frying, wondering whether the ice on the inside of the windows would ever come off. As the family got bigger and the post-flying migraines deepened, my mind turned towards something more middle-aged, and maybe even faster. 

So since January 1999 I have flown 150 hours in my 1997 Piper Malibu Mirage PA46-350 out of Wycombe. I have the pressurisation to ease the pressure on the body. I have 350 HP and twin turbos to provide 205 knots true at Flight Level 250. I have de-ice boots, hot prop, heated windscreen, weather radar, stormscope, rate of climb select, altitude pre-select, Garmin 430 GPS slaved through the Sandel glass HSI to the autopilot, and SkyWatch Traffic Collision Advisory System. 6 seats, air-conditioning, a little table and a CD player for the kids. It’s all bliss.

Now comes the serious bit. We all know a plane goes faster the higher you fly. Some of us take into consideration the engine’s critical altitude when the power starts to drop off. 

But does it really make sense to take the aircraft to its ceiling on every flight?

In favour of flying as high as possible…

1) Get above nasty weather, both ice and storm build-ups,

2) Seek out the jet stream if it’s favourable in direction,

3) Benefit from the higher cruise speed,

4) More time to assess options and glide to an airport in the event of engine failure in a single-engined aircraft, and

5) Some more direct routes in the Upper Airways.

In favour of flying lower when the higher cruise is not going to save much time…

1) Better engine care; lower altitudes for most engines mean less heat and longer TBO time,

2) If that IR clearance is subject to delays maybe you can depart VFR,

3) Less risk of explosive depressurisation of the aircraft,

4) Less time to descend in the case of an engine fire or other time-critical emergency,

5) Less cycles of the pressurisation and depressurisation of the fuselage which is known to reduce the life of the fuselage, and

6) Less hassle (if you have an unpressurised aircraft) filling up the oxygen bottles and putting on canulas or masks.

It’s your call. But at the least you would like to know if the optimum cruising altitude (the altitude which gets you to your destination fastest) is in fact less than the aircraft’s ceiling, then you can make an informed judgement. The optimum cruising altitude depends on the length of the flight. Well, how long does the flight have to be?  It also depends on the rate of climb and your speed in the descent. Look in the Pilot's Operating Handbook and try to work it out. 

So I constructed an Excel model to tell me the optimum flight level for a flight of any distance. E-mail me at mbicknell@compuserve.com to get a working copy. The results are quite revealing. For example:

( Unless the Malibu is going to fly further than 450 nautical miles (from London that’s Bordeaux, Lyon, Zurich, Munich, or Hamburg) you are not going to get there any quicker by going higher than FL170.

( For trips of 600 nautical miles (Barcelona, Nice, Venice, Prague, Oslo) you still only need flight level 180.
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( Even for such a long trip, FL110 would only be ten minutes slower.

 Graph 1

Graph 1 shows the optimum flight level (i.e. the level at which you get to your destination quickest) for journeys 25 to 1500 nautical miles long (not to scale). 

For example the graph says that for a trip of 1000 NM you still only need to chose FL 220… the Malibu’s ceiling of FL 250 is not going to get you there faster! It also shows that for this same trip of 1000 NM, you could get there only 5 minutes slower by taking FL 170, or ten minutes slower at FL 150. Only when you’re going to fly 1500 NM would it make sense, all other things being equal, to fly at the service ceiling of the aircraft… but the endurance of the Malibu with IFR reserves at 22 gph U.S. in the cruise is only 1000 NM anyway.

The Model and my Assumptions

Why is this the case, and what assumptions have I built into the calculation?
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Calculation of optimum cruise altitude dependent on distance of journey














2








Piper Malibu Mirage PA46-350
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Insert altitude of departure aerodrome in feet AMSL




500









4

Insert altitude of destination aerodrome in feet AMSL




0









5

Insert total trip distance in Nautical Miles




300









6

Optimum Flight Level (calculated below)




160
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Flight level in the cruise (hundreds of feet)












9

Cruise level

30
40
50
60
70
80
90
100
110
120
130
140

10

Climb speed (KTAS)
115













11

Rate of climb (fpm)

1200
1150
1100
1050
1000
950
900
950
900
850
800
750

12

Time to climb (mins)

2
3
4
5
7
8
9
10
12
14
16
18

13

Distance to climb (NM)

4
6
8
10
12
15
18
19
22
26
30
35

14
















15

Cruise speed (KTAS)
65%
151
154
157
160
163
166
169
172
175
178
181
184

16

Cruise distance (NM)

286
280
274
268
261
254
247
241
234
225
216
207

17

Time in the cruise (mins)

113
109
105
100
96
92
88
84
80
76
72
67

18
















19

Descent speed (KTAS)

168
171
174
177
180
183
186
189
192
195
198
201

20

Rate of descent (fpm)
800
800
800
800
800
800
800
800
800
800
800
800
800

21

Time to descend

4
5
6
8
9
10
11
13
14
15
16
18

22

Distance to descend (NM)

11
14
18
22
26
31
35
39
44
49
54
59

23
















24

Total elapsed time

119
117
115
113
111
110
108
107
106
104
104
103

25

Cruise level

30
40
50
60
70
80
90
100
110
120
130
140

26

Optimum time

102
minutes
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Optimum flight level

160
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29

Cruise Distance (NM)

25
50
75
100
125
150
175
200
225
250
275
300

30

Optimum flight level

50
60
70
90
100
100
110
120
130
130
130
140

31

Lowest level within 5 minutes

30
30
30
30
30
30
40
40
60
60
70
80

32

Lowest level within 10 minutes

30
30
30
30
30
30
30
30
30
30
40
50

This is just an excerpt from the spreadsheet which is available on request (mBicknell@compuserve.com).

1) The model divides the flight into its three sections; climb (lines 10 to 13), cruise (15 to 17) and descent (19 to 22). It assumes you can start climbing immediately after take-off. For a typical departure from the London area this is pretty rare, so bear in mind that your optimum level is likely to be lower than the model shows.

2) Climb. The model also assumes a “real” climb rate, not the manufacturer’s book climb rate. For example, in the Malibu you can certainly pull 1200 feet per minute for the first few minutes, but in a long climb to the flight levels the need to keep temperatures down, and the need to look after the engine, take precedence. I have taken 1000 feet per minute in the example, and 100 KIAS climb speed. You can put in the value for the rate-of-climb (line 11) and climb speed (line 10) for your own aircraft.

3) Cruise. The true airspeed (line 15) at each flight level is brought forward from a spreadsheet which allows you to correct the rule-of-thumb speed according to [image: image2.wmf]Optimum cruise level v. elapsed time
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your observations in your actual aircraft (for example at flight levels above your engine’s critical altitude when power drops off, Graph 2).

 Graph 2

4) Descent. Both the descent speed and the rate of descent can be entered as averages (lines 19 and 20), in my case 200 KIAS (not adjusted for KTAS) and 700 feet per minute.

5) Total time. When you insert the total trip distance (line 5) then Excel calculates the time for the trip for each of the flight levels (line 24) and then selects for you the optimum flight level (line 27, repeated in line 6). 

The Results

Graph 3
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In Graph 3 alongside, the elapsed time of the trip in minutes is plotted against the flight level selected, for a trip of 600NM in the Malibu. The ”optimum” flight level (FL200 for this trip) is the quickest way of completing the trip. But at FL140 you are going to get there within 5 minutes of the quickest time, which over 3 hours flying is not that significant. So I call it the “most sensible” Flight Level.

Between ground level and FL150 there is a more-or-less linear relationship between FL and time. But above FL150 (the most sensible flight level to choose) there is a  marked drop-off in advantage.
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In Graph 4, for a trip of 300NM, the curve is more pronounced and the result more evident. 

There is no doubting that about FL150 is the quickest, but FL80 is only 5 minutes slower.

Graph 4

Work it out for your own aircraft

The last part of the exercise is to plot the optimum flight level for any distance of trip. You can put in the assumptions for your aircraft and keep the chart near your flight planning stuff. Or  maybe the guys from NavBox could work it into the options of their excellent flight planning software. My Excel skills found their limit here, so lines 29 to 32 of the worksheet are calculated by running the model for each distance and typing in the flight level.

The result in Graph 1 is conclusive. Between 300 and 450NM there is no point in flying at any level other than FL 150 or160 in this aircraft (winds, clouds and other factors being equal). 

Graphs 3 and 4 look as though the critical altitude of the engine is an important factor. The power drop off above FL160 would account for the flattening of the curve between 300 and 450NM. 

To perfect the model I will send this off to the Piper factory to see if an engineer can give me the formulae for the power of normally aspirated and turbo-charged piston engines at above their critical altitude (unless some high-powered reader would like to wade in).

In any case, a real aeroplane, well-maintained but handled with engine life in mind, does not perform by the manufacturer’s figures. And when that is the case, it does not reduce journey times by as much as you would.

Is the Malibu an isolated case? I do not think so.

Turboprop single: the SOCATA TBM700

Graph 5
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 The TBM700 is a hefty and powerful turbo-prop of similar shape and equipment as the Malibu. It is an interesting performance reference point for the forthcoming Piper Meridian, the Malibu with a turboprop on the front.

The TBM has startling climb performance, averaging 2000 fpm up to its ceiling of 30,000 feet. This is the principal reason why it is worth selecting 25,000 feet for the cruise for journeys as short as 475 NM (Graph 5). But even more remarkable that it performs so well at low level that you would fly those 325 NM only 5 minutes slower at FL90.

The TBM700 Pilot’s Information Manual shows up an anomaly. The true airspeed of the aircraft drops off above 25,000 feet at all engine settings and weights except at ISA –20°. So if you fly in the Artic Circle a lot, this is the plane for you, and you should fly it high!

My assumptions are the same as with the Malibu, except that the figures are manufacturer’s figures. When I can get some observed figures on the TBM700 I will rework the calculations.
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Calculation of optimum cruise altitude dependent on distance of journey
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3

Insert altitude of departure aerodrome in feet AMSL




500









4

Insert altitude of destination aerodrome in feet AMSL




0









5

Insert total trip distance in Nautical Miles




600









6

Optimum Flight Level (calculated below)




250









7
















8



Flight level in the cruise (hundreds of feet)












9

Cruise level

30
40
50
60
70
80
90
100
110
120
130
140

10

Climb speed (KTAS)
130













11

Rate of climb (fpm)

1000
2425
2410
2395
2373
2350
2300
2250
2200
2150
2100
2050

12

Time to climb (mins)

3
1
2
2
3
3
4
4
5
5
6
7

13

Distance to climb (NM)

5
3
4
5
6
7
8
9
10
12
13
14

14
















15

Cruise speed (KTAS)

235
238
240
242
244
246
249
252
255
258
261
263

16

Cruise distance (NM)

586
586
582
578
575
571
567
563
559
555
551
547

17

Time in the cruise (mins)

150
148
146
143
141
139
137
134
132
129
127
125

18
















19

Descent speed (KTAS)
200













20

Rate of descent (fpm)
1200
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Time to descend

3
3
4
5
6
7
8
8
9
10
11
12

22

Distance to descend (NM)

8
11
14
17
19
22
25
28
31
33
36
39

23
















24

Total elapsed time

155
152
152
151
150
149
148
147
145
144
143
143

25

Cruise level

30
40
50
60
70
80
90
100
110
120
130
140

26

Optimum time

138
minutes
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Optimum flight level

250
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Cruise Distance (NM)

25
50
75
100
125
150
175
200
225
250
275
300

30

Optimum flight level

40
40
40
40
40
40
50
110
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130
130
130

31

Lowest level within 5 mins

10
10
10
10
10
10
20
20
20
20
30
30

32

Lowest level within 10 mins

10
10
10
10
10
10
10
10
20
20
20
20
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Graph 6

The graph of the journey time against selected flight level (Graph 6) shows a similar picture as the Malibu. The curve is less curved because of the aircraft’s good performance at low levels.

For this 600NM trip to Cannes, my principal objective (if I bought one) would be fastest at FL250 but only five minutes slower at FL 170.
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The Pilatus PC12

Graph 7

The PC12 is bigger than the other two aircraft but has the same engine as the TBM 700 and the forthcoming Malibu Meridian.

The most remarkable feature of the performance figures in the PC12 Pilot’sOperating Handbook is that the maximum speed of 271 KTAS is reached as low as Flight Level 180. So however far you want to fly you are not going to get there quicker even if you fly higher than Flight Level 180 (graph 7). I am referring to Cruise speed by the book at "maximum cruise power", ISA –10°.

We hear the Meridian will also reach 270 KTAS.  The TBM700 book, by comparison claims max speed of 296 KTAS at FL 250 (graph 5), i.e. it goes on getting faster as you climb above FL 180. Some pilots I have spoken suggest that the TBM figures [image: image8.wmf]Optimum flight level for each flight
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might be “factory theoretical” rather than measured. I hope to be able to obtain some demonstrated in-flight figures for the various aircraft to be able to compare like with like.

The Piper Malibu PA46-350 needs its ceiling of FL250 to get to its maximum speed of 210 KTAS.

So the PC12’s optimum cruise level for a 600 NM trip (in fact for any trip over 150 NM) is Flight Level 180 (no higher of course). And at FL140 you will be there only 5 minutes faster.
Conclusions

The conclusions are yours to make. But like many disciplines in flying it is worth thinking things through yourself. Just because your plane can fly high, don’t assume you need to fly at its ceiling on every flight. I have pointed out on the first page the other arguments in favour of flying high, like weather avoidance. You will use your own criteria in decision-making. But at least I will have made you consider the other factors. 

Highest is not always quickest! Fly safely…

Marcus Bicknell

Please e-mail me your words of wisdom so that I can knock this into shape and hopefully make it useful. My e- mail address is mBicknell@compuserve.com
© Copyright 2000 Marcus Bicknell. All rights reserved.

30th August 2000

Subsequently published in the newsletter of the PPL/IR group and MMOPA magazine (Malibu and Mirage Owners and Pilots Association)
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Cost v. speed

		Aircraft comparative costs on London-Cannes trip

				Speed		Running		Time		Cost		Minutes		Extra				Time		Extra				Cost

				KTAS		Costs		over		for		saved		cost per				over		cost per				times

						£/hour		600 NM		trip				minute				600 NM		minute				time

														saved						saved

				100		75		6.0		£450		-33						6.0						2700

				110		81		5.5		£439		-27		£0.40				5.5		£1,200.00				2395

				120		87		5.0		£435		-23		£0.19				5.0		£0.88				2174

				130		94		4.6		£436		-20		-£0.07				4.6		-£0.29				2012

				140		103		4.3		£443		-17		-£0.39				4.3		-£1.55				1897

				150		114		4.0		£454		0		£0.00				4.0		-£2.95				1818

				160		126		3.8		£472		15		£1.14				3.8		-£4.54				1768

				170		140		3.5		£494		13		£1.70				3.5		-£6.39				1744

				180		157		3.3		£523		12		£2.43				3.3		-£8.56				1742

				190		177		3.2		£558		11		£3.34				3.2		-£11.15				1762

				200		200		3.0		£601		9		£4.51				3.0		-£14.26				1802

				210		228		2.9		£652		9		£6.01				2.9		-£18.02				1863

				220		262		2.7		£714		8		£7.91				2.7		-£22.61				1947

				230		302		2.6		£787		7		£10				2.6		-£28.23				2054

				240		350		2.5		£875		7		£13				2.5		-£35.17				2188

				250		408		2.4		£980		6		£18				2.4		-£43.77				2353

				260		479		2.3		£1,106		6		£23				2.3		-£54.46				2552

				270		566		2.2		£1,257		5		£29				2.2		-£67.84				2793

				280		671		2.1		£1,438		5		£38				2.1		-£84.62				3082
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Corrected for actual performance of aircraft as noted by pilot														Malibu Mirage PA46-350P

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145				155		160		165		170		155

				10		114		115		120		125		130		135		140		145		145		155		160		165		170		154

				20		116		117		122		127		132		138		143		148		148		158		163		168		173		156

				30		118		119		125		130		135		140		145		151		151		161		166		171		177		159

				40		120		122		127		132		138		143		148		153		154		164		169		175		180		162

				50		123		124		129		135		140		146		151		156		157		167		173		178		183		165

				60		125		126		132		137		143		148		154		159		160		170		176		181		187		168

				70		127		129		134		140		146		151		157		162		163		174		179		185		190		171

				80		130		131		137		143		148		154		160		165		166		177		183		188		194		175

				90		132		134		140		145		151		157		163		169		169		180		186		192		198		178

				100		135		136		142		148		154		160		166		172		172		184		190		195		201		181

				110		137		139		145		151		157		163		169		175		175		187		193		199		205		185

				120		140		141		148		154		160		166		172		178		178		191		197		203		209		189

				130		143		144		150		157		163		169		175		182		181		194		201		207		213		192

				140		146		147		153		160		166		172		179		185		184		198		204		211		217		196

				150		149		150		156		163		169		176		182		189		187		202		208		215		221		200

				160		152		153		159		166		172		179		186		192		190		206		212		219		225		204

				170		155		155		162		169		176		182		189		196		193		209		216		223		230		208

				180		158		158		165		172		179		186		193		200		196		213		220		227		234		212

				190		161		161		168		175		182		189		196		203		198		218		225		232		239		216

				200		164		164		172		179		186		193		200		207		200		222		229		236		243		221

				210		168		168		175		182		189		197		204		211		202		226		233		240		248		225

				220		171		171		178		186		193		200		208		215		204		230		238		245		252		230

				230		175		174		182		189		197		204		212		219		206		235		242		250		257		235

				240		179		177		185		193		200		208		216		224		208		239		247		254		262		240

				250		183		181		189		196		204		212		220		228		210		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check

						Figures in red are observed in my Malibu





TAS v. IAS corrected
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Optimum altitude

		1		Calculation of optimum cruise altitude dependent on distance of journey

		2																														Piper Malibu Mirage PA46-350

		3		Insert altitude of departure aerodrome in feet AMSL										500

		4		Insert altitude of destination aerodrome in feet AMSL										0

		5		Insert total trip distance in Nautical Miles										300

		6		Optimum Flight Level (calculated below)										140

		7

		8						Flight level in the cruise (hundreds of feet)

		9		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		10		Climb speed (KTAS)		100

		11		Rate of climb (fpm)		1000		1200		1150		1100		1050		1000		950		900		950		900		850		800		750		700		650		600		575		550		525		500		475		450		425		400

		12		Time to climb (mins)				2		3		4		5		7		8		9		10		12		14		16		18		21		24		28		30		34		37		41		45		50		55		61

		13		Distance to climb (NM)				3		5		7		9		11		13		16		17		19		23		26		30		35		40		46		51		56		62		68		75		83		92		102

		14

		15		Cruise speed (KTAS)		65%		151		154		157		160		163		166		169		172		175		178		181		184		187		190		193		196		198		200		202		204		206		208		210

		16		Cruise distance (NM)				282		276		269		263		256		249		241		236		228		220		212		203		194		184		173		164		153		143		132		120		107		94		79

		17		Time in the cruise (mins)				112		107		103		99		94		90		86		82		78		74		70		66		62		58		54		50		47		43		39		35		31		27		23

		18

		19		Descent speed (KTAS)		200

		20		Rate of descent (fpm)		700

		21		Time to descend				4		6		7		9		10		11		13		14		16		17		19		20		21		23		24		26		27		29		30		31		33		34		36

		22		Distance to descend (NM)				14		19		24		29		33		38		43		48		52		57		62		67		71		76		81		86		90		95		100		105		110		114		119

		23

		24		Total elapsed time				119		116		114		112		111		109		108		107		106		105		104		104		104		105		106		106		107		109		110		112		114		117		119

		25		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		26		Optimum time				104		minutes

		27		Optimum flight level				140

		28

		29		Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		450		500		550		600		650		700		750		800		850		900		1000		1200		1500

		30		Optimum flight level				50		60		70		90		100		100		110		120		130		130		130		140		150		150		160		160		170		170		180		180		190		190		200		200		210		210		220		240		250

		31		Lowest level within 5 minutes				30		30		30		30		30		30		40		40		60		60		70		80		80		90		100		100		110		120		130		140		140		150		150		160		160		170		170		190		210

		32		Lowest level within 10 minutes				30		30		30		30		30		30		30		30		30		30		40		50		50		60		70		70		80		90		100		110		120		130		130		140		140		150		150		170		190

				Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

				Rate of climb figures are typical rates in a firm airways climb, achieved without overheating. Drop of 50 fpm until engine's critical altitude when drop-off is more.

				Cruise speeds take into account the recommendations of the Malibu Pilots Associations to run rich (22gph) and cool (<1650° TIT) to avoid engine wear
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Optimum flight level
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Optimum Flight Level
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Corrected for actual performance of aircraft as noted by pilot														Malibu Mirage PA46-350P

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145				155		160		165		170		155

				10		114		115		120		125		130		135		140		145		145		155		160		165		170		154

				20		116		117		122		127		132		138		143		148		148		158		163		168		173		156

				30		118		119		125		130		135		140		145		151		151		161		166		171		177		159

				40		120		122		127		132		138		143		148		153		154		164		169		175		180		162

				50		123		124		129		135		140		146		151		156		157		167		173		178		183		165

				60		125		126		132		137		143		148		154		159		160		170		176		181		187		168

				70		127		129		134		140		146		151		157		162		163		174		179		185		190		171

				80		130		131		137		143		148		154		160		165		166		177		183		188		194		175

				90		132		134		140		145		151		157		163		169		169		180		186		192		198		178

				100		135		136		142		148		154		160		166		172		172		184		190		195		201		181

				110		137		139		145		151		157		163		169		175		175		187		193		199		205		185

				120		140		141		148		154		160		166		172		178		178		191		197		203		209		189

				130		143		144		150		157		163		169		175		182		181		194		201		207		213		192

				140		146		147		153		160		166		172		179		185		184		198		204		211		217		196

				150		149		150		156		163		169		176		182		189		187		202		208		215		221		200

				160		152		153		159		166		172		179		186		192		190		206		212		219		225		204

				170		155		155		162		169		176		182		189		196		193		209		216		223		230		208

				180		158		158		165		172		179		186		193		200		196		213		220		227		234		212

				190		161		161		168		175		182		189		196		203		198		218		225		232		239		216

				200		164		164		172		179		186		193		200		207		200		222		229		236		243		221

				210		168		168		175		182		189		197		204		211		202		226		233		240		248		225

				220		171		171		178		186		193		200		208		215		204		230		238		245		252		230

				230		175		174		182		189		197		204		212		219		206		235		242		250		257		235

				240		179		177		185		193		200		208		216		224		208		239		247		254		262		240

				250		183		181		189		196		204		212		220		228		210		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check

						Figures in red are observed in my Malibu





TAS v. IAS corrected

		



Critical altitude

Observed

Theoretical

Flight Level

KTAS

True Speed (observed and theoretical) against Flight Level - PA46-350



Optimum altitude PA46

		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																		Piper Malibu Mirage PA46-350

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										300

		6				Optimum Flight Level (calculated below)										160

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		10				Climb speed (KTAS)		115

		11				Rate of climb (fpm)				1200		1150		1100		1050		1000		950		900		950		900		850		800		750		700		650		600		575		550		525		500		475		450		425		400

		12				Time to climb (mins)				2		3		4		5		7		8		9		10		12		14		16		18		21		24		28		30		34		37		41		45		50		55		61

		13				Distance to climb (NM)				4		6		8		10		12		15		18		19		22		26		30		35		40		46		53		58		64		71		79		87		96		106		117

		14

		15				Cruise speed (KTAS)		65%		151		154		157		160		163		166		169		172		175		178		181		184		187		190		193		196		198		200		202		204		206		208		210

		16				Cruise distance (NM)				286		280		274		268		261		254		247		241		234		225		216		207		197		185		173		162		150		138		124		110		95		79		61

		17				Time in the cruise (mins)				113		109		105		100		96		92		88		84		80		76		72		67		63		59		54		50		45		41		37		32		28		23		17

		18

		19				Descent speed (KTAS)				168		171		174		177		180		183		186		189		192		195		198		201		204		207		210		213		216		219		222		225		228		231		234

		20				Rate of descent (fpm)		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800

		21				Time to descend				4		5		6		8		9		10		11		13		14		15		16		18		19		20		21		23		24		25		26		28		29		30		31

		22				Distance to descend (NM)				11		14		18		22		26		31		35		39		44		49		54		59		64		69		74		80		86		91		97		103		109		116		122

		23

		24				Total elapsed time				119		117		115		113		111		110		108		107		106		104		104		103		103		102		103		102		103		103		104		105		106		108		110

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		26				Optimum time				102		minutes

		27				Optimum flight level				160

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		450		500		550		600		650		700		750		800		850		900		1000		1200		1500

		30				Optimum flight level				50		60		70		90		100		100		110		120		130		130		130		140		150		150		160		160		170		170		180		180		190		190		200		200		210		210		220		240		250

		31				Lowest level within 5 minutes				30		30		30		30		30		30		40		40		60		60		70		80		80		90		100		100		110		120		130		140		140		150		150		160		160		170		170		190		210

		32				Lowest level within 10 minutes				30		30		30		30		30		30		30		30		30		30		40		50		50		60		70		70		80		90		100		110		120		130		130		140		140		150		150		170		190

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb figures are typical rates in a firm airways climb, achieved without overheating. Drop of 50 fpm until engine's critical altitude when drop-off is more.

						Cruise speeds take into account the recommendations of the Malibu Pilots Associations to run rich (22gph) and cool (<1650° TIT) to avoid engine wear



&L&D MB&C&F &A&R&P of &N



Optimum altitude PA46
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Optimum cruise level v. elapsed time
Flight of 300 Nautical Miles, PA46-350

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250



Optimum altitude TBM700
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Optimum flight level
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Flight distance, from 25 to 1000 Nautical Miles
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Optimum flight level for each flight: Piper Malibu Mirage PA46-350
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Optimum flight level

Flight distance, from 25 to 1000 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight: Piper Malibu Mirage PA46-350
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		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Socata TBM700

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										250

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)		130

		11				Rate of climb (fpm)				1000		2425		2410		2395		2373		2350		2300		2250		2200		2150		2100		2050		2000		1950		1900		1850		1800		1750		1700		1650		1600		1550		1500		1450		1400		1350		1300		1250

		12				Time to climb (mins)				3		1		2		2		3		3		4		4		5		5		6		7		7		8		9		9		10		11		12		13		14		15		16		18		19		20		22		24

		13				Distance to climb (NM)				5		3		4		5		6		7		8		9		10		12		13		14		16		17		19		20		22		24		26		28		30		33		35		38		41		44		48		51

		14

		15				Cruise speed (KTAS)				235		238		240		242		244		246		249		252		255		258		261		263		265		268		271		274		277		280		283		286		289		293		296		296		296		295		293		291

		16				Cruise distance (NM)				586		586		582		578		575		571		567		563		559		555		551		547		543		538		534		530		525		520		516		511		506		500		495		490		484		478		472		466

		17				Time in the cruise (mins)				150		148		146		143		141		139		137		134		132		129		127		125		123		121		118		116		114		111		109		107		105		102		100		99		98		97		97		96

		18

		19				Descent speed (KTAS)		200

		20				Rate of descent (fpm)		1200

		21				Time to descend				3		3		4		5		6		7		8		8		9		10		11		12		13		13		14		15		16		17		18		18		19		20		21		22		23		23		24		25

		22				Distance to descend (NM)				8		11		14		17		19		22		25		28		31		33		36		39		42		44		47		50		53		56		58		61		64		67		69		72		75		78		81		83

		23

		24				Total elapsed time				155		152		152		151		150		149		148		147		145		144		143		143		143		142		141		140		140		139		139		138		138		138		138		139		140		141		143		145

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				138		minutes

		27				Optimum flight level				250

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				40		40		40		40		40		40		50		110		120		130		130		130		170		180		190		200		210		240		240		240		240		250		250		250		250		250		250		250

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, KIAS 130, ISA-10°, max climb power, gear and flaps up, medium loading
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Optimum flight level
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Distance: from 0 to 700 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight
Socata TBM700
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Socata TBM700
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Corrected for actual performance of aircraft as noted by pilot														Malibu Mirage PA46-350P

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145				155		160		165		170		155

				10		114		115		120		125		130		135		140		145		145		155		160		165		170		154

				20		116		117		122		127		132		138		143		148		148		158		163		168		173		156

				30		118		119		125		130		135		140		145		151		151		161		166		171		177		159

				40		120		122		127		132		138		143		148		153		154		164		169		175		180		162

				50		123		124		129		135		140		146		151		156		157		167		173		178		183		165

				60		125		126		132		137		143		148		154		159		160		170		176		181		187		168

				70		127		129		134		140		146		151		157		162		163		174		179		185		190		171

				80		130		131		137		143		148		154		160		165		166		177		183		188		194		175

				90		132		134		140		145		151		157		163		169		169		180		186		192		198		178

				100		135		136		142		148		154		160		166		172		172		184		190		195		201		181

				110		137		139		145		151		157		163		169		175		175		187		193		199		205		185

				120		140		141		148		154		160		166		172		178		178		191		197		203		209		189

				130		143		144		150		157		163		169		175		182		181		194		201		207		213		192

				140		146		147		153		160		166		172		179		185		184		198		204		211		217		196

				150		149		150		156		163		169		176		182		189		187		202		208		215		221		200

				160		152		153		159		166		172		179		186		192		190		206		212		219		225		204

				170		155		155		162		169		176		182		189		196		193		209		216		223		230		208

				180		158		158		165		172		179		186		193		200		196		213		220		227		234		212

				190		161		161		168		175		182		189		196		203		198		218		225		232		239		216

				200		164		164		172		179		186		193		200		207		200		222		229		236		243		221

				210		168		168		175		182		189		197		204		211		202		226		233		240		248		225

				220		171		171		178		186		193		200		208		215		204		230		238		245		252		230

				230		175		174		182		189		197		204		212		219		206		235		242		250		257		235

				240		179		177		185		193		200		208		216		224		208		239		247		254		262		240

				250		183		181		189		196		204		212		220		228		210		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check

						Figures in red are observed in my Malibu
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Critical altitude
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True Speed (observed and theoretical) against Flight Level - PA46-350
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Optimum altitude PA46

		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																		Piper Malibu Mirage PA46-350

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										210

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		10				Climb speed (KTAS)		115

		11				Rate of climb (fpm)				1200		1150		1100		1050		1000		950		900		950		900		850		800		750		700		650		600		575		550		525		500		475		450		425		400

		12				Time to climb (mins)				2		3		4		5		7		8		9		10		12		14		16		18		21		24		28		30		34		37		41		45		50		55		61

		13				Distance to climb (NM)				4		6		8		10		12		15		18		19		22		26		30		35		40		46		53		58		64		71		79		87		96		106		117

		14

		15				Cruise speed (KTAS)		65%		151		154		157		160		163		166		169		172		175		178		181		184		187		190		193		196		198		200		202		204		206		208		210

		16				Cruise distance (NM)				586		580		574		568		561		554		547		541		534		525		516		507		497		485		473		462		450		438		424		410		395		379		361

		17				Time in the cruise (mins)				233		226		219		213		207		200		194		189		183		177		171		165		159		153		147		141		136		131		126		121		115		109		103

		18

		19				Descent speed (KTAS)				168		171		174		177		180		183		186		189		192		195		198		201		204		207		210		213		216		219		222		225		228		231		234

		20				Rate of descent (fpm)		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800

		21				Time to descend				4		5		6		8		9		10		11		13		14		15		16		18		19		20		21		23		24		25		26		28		29		30		31

		22				Distance to descend (NM)				11		14		18		22		26		31		35		39		44		49		54		59		64		69		74		80		86		91		97		103		109		116		122

		23

		24				Total elapsed time				238		234		230		226		222		218		215		211		208		206		203		201		199		197		196		194		194		193		193		193		194		194		196

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		26				Optimum time				193		minutes

		27				Optimum flight level				210

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		450		500		550		600		650		700		750		800		850		900		1000		1200		1500

		30				Optimum flight level				40		70		100		110		120		130		130		140		150		150		160		160		180		180		180		180		190		200		200		210		220		220		230		230		230		240		250		250		250

		31				Lowest level within 5 minutes				30		30		30		30		30		30		40		40		60		60		70		80		80		90		100		100		110		120		130		140		140		150		150		160		160		170		170		190		210

		32				Lowest level within 10 minutes				30		30		30		30		30		30		30		30		30		30		40		50		50		60		70		70		80		90		100		110		120		130		130		140		140		150		150		170		190

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb figures are typical rates in a firm airways climb, achieved without overheating. Drop of 50 fpm until engine's critical altitude when drop-off is more.

						Cruise speeds take into account the recommendations of the Malibu Pilots Associations to run rich (22gph) and cool (<1650° TIT) to avoid engine wear
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Optimum altitude PA46
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Optimum cruise level v. elapsed time
Flight of 600 Nautical Miles, PA46-350



Optimum altitude TBM700

		



Optimum flight level

Within 5 minutes

Within 10 minutes

Flight distance, from 25 to 1000 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight: Piper Malibu Mirage PA46-350



Optimum altitude PC12

		



Optimum flight level

Flight distance, from 25 to 1000 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight: Piper Malibu Mirage PA46-350



		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Socata TBM700

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										250

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)		130

		11				Rate of climb (fpm)				2450		2425		2410		2395		2373		2350		2300		2250		2200		2150		2100		2050		2000		1950		1900		1850		1800		1750		1700		1650		1600		1550		1500		1450		1400		1350		1300		1250

		12				Time to climb (mins)				1		1		2		2		3		3		4		4		5		5		6		7		7		8		9		9		10		11		12		13		14		15		16		18		19		20		22		24

		13				Distance to climb (NM)				2		3		4		5		6		7		8		9		10		12		13		14		16		17		19		20		22		24		26		28		30		33		35		38		41		44		48		51

		14

		15				Cruise speed (KTAS)				235		238		240		242		244		246		249		252		255		258		261		263		265		268		271		274		277		280		283		286		289		293		296		296		296		295		293		291

		16				Cruise distance (NM)				589		586		582		578		575		571		567		563		559		555		551		547		543		538		534		530		525		520		516		511		506		500		495		490		484		478		472		466

		17				Time in the cruise (mins)				150		148		146		143		141		139		137		134		132		129		127		125		123		121		118		116		114		111		109		107		105		102		100		99		98		97		97		96

		18

		19				Descent speed (KTAS)		200

		20				Rate of descent (fpm)		1200

		21				Time to descend				3		3		4		5		6		7		8		8		9		10		11		12		13		13		14		15		16		17		18		18		19		20		21		22		23		23		24		25

		22				Distance to descend (NM)				8		11		14		17		19		22		25		28		31		33		36		39		42		44		47		50		53		56		58		61		64		67		69		72		75		78		81		83

		23

		24				Total elapsed time				154		152		152		151		150		149		148		147		145		144		143		143		143		142		141		140		140		139		139		138		138		138		138		139		140		141		143		145

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				138		minutes

		27				Optimum flight level				250

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				40		40		40		40		40		40		50		110		120		130		130		130		170		180		190		200		210		240		240		240		240		250		250		250		250		250		250		250

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, KIAS 130, ISA-10°, max climb power, gear and flaps up, medium loading
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		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Pilatus PC12

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										180

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)				170		171		172		174		176		179		182		186		189		192		195		198		201		201		201		201		201		201		201		200		200		200		200		199		198		196		195		194

		11				Rate of climb (fpm)				2080		2040		2000		1960		1920		1880		1840		1800		1760		1720		1680		1640		1600		1560		1520		1480		1440		1400		1360		1320		1280		1240		1200		1160		1120		1080		1040		1000

		12				Time to climb (mins)				1		2		2		3		3		4		5		5		6		7		7		8		9		10		11		12		13		14		15		16		18		19		20		22		24		25		27		30

		13				Distance to climb (NM)				3		5		6		8		10		12		14		16		19		21		24		27		30		33		36		40		43		47		50		54		59		63		68		73		78		83		89		95

		14

		15				Cruise speed (KTAS)				235		238		240		243		245		247		249		252		255		258		260		263		265		267		269		271		271		271		271		271		270		270		269		268		266		265		263		261

		16				Cruise distance (NM)				588		584		579		574		569		564		559		553		548		542		535		529		522		516		509		502		496		489		482		475		467		459		452		444		436		428		420		411

		17				Time in the cruise (mins)				150		147		145		142		139		137		135		132		129		126		124		121		118		116		114		111		110		108		107		105		104		102		101		99		98		97		96		94

		18

		19				Descent speed (KTAS)				255		258		260		263		265		267		269		272		275		278		280		283		285		287		289		291		291		291		291		291		290		290		289		288		286		285		283		281

		20				Rate of descent (fpm)		1500

		21				Time to descend				2		3		3		4		5		5		6		7		7		8		9		9		10		11		11		12		13		13		14		15		15		16		17		17		18		19		19		20

		22				Distance to descend (NM)				9		11		14		18		21		24		27		30		34		37		40		44		48		51		55		58		61		65		68		71		74		77		80		83		86		89		91		94

		23

		24				Total elapsed time				153		152		150		149		148		146		145		144		142		141		140		138		137		136		136		135		135		135		136		136		137		137		138		139		140		141		142		144

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				135		minutes

		27				Optimum flight level				180

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				30		120		150		150		150		170		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, prop speed 1700 rpm, ISA-10°, cruise climb power, gear and flaps up, medium loading

						Cruise speed by the book, "maximum cruise power", ISA -10
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Corrected for actual performance of aircraft as noted by pilot														Malibu Mirage PA46-350P

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145				155		160		165		170		155

				10		114		115		120		125		130		135		140		145		145		155		160		165		170		154

				20		116		117		122		127		132		138		143		148		148		158		163		168		173		156

				30		118		119		125		130		135		140		145		151		151		161		166		171		177		159

				40		120		122		127		132		138		143		148		153		154		164		169		175		180		162

				50		123		124		129		135		140		146		151		156		157		167		173		178		183		165

				60		125		126		132		137		143		148		154		159		160		170		176		181		187		168

				70		127		129		134		140		146		151		157		162		163		174		179		185		190		171

				80		130		131		137		143		148		154		160		165		166		177		183		188		194		175

				90		132		134		140		145		151		157		163		169		169		180		186		192		198		178

				100		135		136		142		148		154		160		166		172		172		184		190		195		201		181

				110		137		139		145		151		157		163		169		175		175		187		193		199		205		185

				120		140		141		148		154		160		166		172		178		178		191		197		203		209		189

				130		143		144		150		157		163		169		175		182		181		194		201		207		213		192

				140		146		147		153		160		166		172		179		185		184		198		204		211		217		196

				150		149		150		156		163		169		176		182		189		187		202		208		215		221		200

				160		152		153		159		166		172		179		186		192		190		206		212		219		225		204

				170		155		155		162		169		176		182		189		196		193		209		216		223		230		208

				180		158		158		165		172		179		186		193		200		196		213		220		227		234		212

				190		161		161		168		175		182		189		196		203		198		218		225		232		239		216

				200		164		164		172		179		186		193		200		207		200		222		229		236		243		221

				210		168		168		175		182		189		197		204		211		202		226		233		240		248		225

				220		171		171		178		186		193		200		208		215		204		230		238		245		252		230

				230		175		174		182		189		197		204		212		219		206		235		242		250		257		235

				240		179		177		185		193		200		208		216		224		208		239		247		254		262		240

				250		183		181		189		196		204		212		220		228		210		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check

						Figures in red are observed in my Malibu





TAS v. IAS corrected
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Critical altitude

Observed

Theoretical

Flight Level

KTAS

True Speed (observed and theoretical) against Flight Level - PA46-350

157

156.3380671165

160

159.3084903918

163

162.3353517092

166

165.4197233917

169

168.5626981361

172

171.7653894007

175

175.0289317993

178

178.3544815035

181

181.7432166521

184

185.1963377685

187

188.7150681861

190

192.3006544816

193

195.9543669167

196

199.6774998882

198

203.471372386

200

207.3373284614

202

211.2767377021

204

215.2909957185

206

219.3815246371

208

223.5497736052

210

227.7972193037



Optimum altitude PA46

		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																		Piper Malibu Mirage PA46-350

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										210

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		10				Climb speed (KTAS)		115

		11				Rate of climb (fpm)				1200		1150		1100		1050		1000		950		900		950		900		850		800		750		700		650		600		575		550		525		500		475		450		425		400

		12				Time to climb (mins)				2		3		4		5		7		8		9		10		12		14		16		18		21		24		28		30		34		37		41		45		50		55		61

		13				Distance to climb (NM)				4		6		8		10		12		15		18		19		22		26		30		35		40		46		53		58		64		71		79		87		96		106		117

		14

		15				Cruise speed (KTAS)		65%		151		154		157		160		163		166		169		172		175		178		181		184		187		190		193		196		198		200		202		204		206		208		210

		16				Cruise distance (NM)				586		580		574		568		561		554		547		541		534		525		516		507		497		485		473		462		450		438		424		410		395		379		361

		17				Time in the cruise (mins)				233		226		219		213		207		200		194		189		183		177		171		165		159		153		147		141		136		131		126		121		115		109		103

		18

		19				Descent speed (KTAS)				168		171		174		177		180		183		186		189		192		195		198		201		204		207		210		213		216		219		222		225		228		231		234

		20				Rate of descent (fpm)		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800

		21				Time to descend				4		5		6		8		9		10		11		13		14		15		16		18		19		20		21		23		24		25		26		28		29		30		31

		22				Distance to descend (NM)				11		14		18		22		26		31		35		39		44		49		54		59		64		69		74		80		86		91		97		103		109		116		122

		23

		24				Total elapsed time				238		234		230		226		222		218		215		211		208		206		203		201		199		197		196		194		194		193		193		193		194		194		196

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		26				Optimum time				193		minutes

		27				Optimum flight level				210

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		450		500		550		600		650		700		750		800		850		900		1000		1200		1500

		30				Optimum flight level				40		70		100		110		120		130		130		140		150		150		160		160		180		180		180		180		190		200		200		210		220		220		230		230		230		240		250		250		250

		31				Lowest level within 5 minutes				30		30		30		30		30		30		40		40		60		60		70		80		80		90		100		100		110		120		130		140		140		150		150		160		160		170		170		190		210

		32				Lowest level within 10 minutes				30		30		30		30		30		30		30		30		30		30		40		50		50		60		70		70		80		90		100		110		120		130		130		140		140		150		150		170		190

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb figures are typical rates in a firm airways climb, achieved without overheating. Drop of 50 fpm until engine's critical altitude when drop-off is more.

						Cruise speeds take into account the recommendations of the Malibu Pilots Associations to run rich (22gph) and cool (<1650° TIT) to avoid engine wear
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Optimum altitude PA46
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Most sensible

Optimum

Elapsed time in minutes

Flight level

Optimum cruise level v. elapsed time
Flight of 600 Nautical Miles, PA46-350
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Optimum altitude TBM700
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Optimum flight level

Within 5 minutes

Within 10 minutes

Flight distance, from 25 to 1000 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight: Piper Malibu Mirage PA46-350

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Optimum altitude PC12
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Optimum flight level

Flight distance, from 25 to 1000 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight: Piper Malibu Mirage PA46-350
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		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Socata TBM700

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										250

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)		130

		11				Rate of climb (fpm)				2450		2425		2410		2395		2373		2350		2300		2250		2200		2150		2100		2050		2000		1950		1900		1850		1800		1750		1700		1650		1600		1550		1500		1450		1400		1350		1300		1250

		12				Time to climb (mins)				1		1		2		2		3		3		4		4		5		5		6		7		7		8		9		9		10		11		12		13		14		15		16		18		19		20		22		24

		13				Distance to climb (NM)				2		3		4		5		6		7		8		9		10		12		13		14		16		17		19		20		22		24		26		28		30		33		35		38		41		44		48		51

		14

		15				Cruise speed (KTAS)				235		238		240		242		244		246		249		252		255		258		261		263		265		268		271		274		277		280		283		286		289		293		296		296		296		295		293		291

		16				Cruise distance (NM)				589		586		582		578		575		571		567		563		559		555		551		547		543		538		534		530		525		520		516		511		506		500		495		490		484		478		472		466

		17				Time in the cruise (mins)				150		148		146		143		141		139		137		134		132		129		127		125		123		121		118		116		114		111		109		107		105		102		100		99		98		97		97		96

		18

		19				Descent speed (KTAS)		200

		20				Rate of descent (fpm)		1200

		21				Time to descend				3		3		4		5		6		7		8		8		9		10		11		12		13		13		14		15		16		17		18		18		19		20		21		22		23		23		24		25

		22				Distance to descend (NM)				8		11		14		17		19		22		25		28		31		33		36		39		42		44		47		50		53		56		58		61		64		67		69		72		75		78		81		83

		23

		24				Total elapsed time				154		152		152		151		150		149		148		147		145		144		143		143		143		142		141		140		140		139		139		138		138		138		138		139		140		141		143		145

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				138		minutes

		27				Optimum flight level				250

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				40		40		40		40		40		40		50		110		120		130		130		130		170		180		190		200		210		240		240		240		240		250		250		250		250		250		250		250

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, KIAS 130, ISA-10°, max climb power, gear and flaps up, medium loading
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Most sensible

Optimum

Elapsed time in minutes

Flight level

Optimum cruise level v. elapsed time
Flight of 600 Nautical Miles, TBM700
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		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Pilatus PC12

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										180

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)				170		171		172		174		176		179		182		186		189		192		195		198		201		201		201		201		201		201		201		200		200		200		200		199		198		196		195		194

		11				Rate of climb (fpm)				2080		2040		2000		1960		1920		1880		1840		1800		1760		1720		1680		1640		1600		1560		1520		1480		1440		1400		1360		1320		1280		1240		1200		1160		1120		1080		1040		1000

		12				Time to climb (mins)				1		2		2		3		3		4		5		5		6		7		7		8		9		10		11		12		13		14		15		16		18		19		20		22		24		25		27		30

		13				Distance to climb (NM)				3		5		6		8		10		12		14		16		19		21		24		27		30		33		36		40		43		47		50		54		59		63		68		73		78		83		89		95

		14

		15				Cruise speed (KTAS)				235		238		240		243		245		247		249		252		255		258		260		263		265		267		269		271		271		271		271		271		270		270		269		268		266		265		263		261

		16				Cruise distance (NM)				588		584		579		574		569		564		559		553		548		542		535		529		522		516		509		502		496		489		482		475		467		459		452		444		436		428		420		411

		17				Time in the cruise (mins)				150		147		145		142		139		137		135		132		129		126		124		121		118		116		114		111		110		108		107		105		104		102		101		99		98		97		96		94

		18

		19				Descent speed (KTAS)				255		258		260		263		265		267		269		272		275		278		280		283		285		287		289		291		291		291		291		291		290		290		289		288		286		285		283		281

		20				Rate of descent (fpm)		1500

		21				Time to descend				2		3		3		4		5		5		6		7		7		8		9		9		10		11		11		12		13		13		14		15		15		16		17		17		18		19		19		20

		22				Distance to descend (NM)				9		11		14		18		21		24		27		30		34		37		40		44		48		51		55		58		61		65		68		71		74		77		80		83		86		89		91		94

		23

		24				Total elapsed time				153		152		150		149		148		146		145		144		142		141		140		138		137		136		136		135		135		135		136		136		137		137		138		139		140		141		142		144

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				135		minutes

		27				Optimum flight level				180

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				30		120		150		150		150		170		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, prop speed 1700 rpm, ISA-10°, cruise climb power, gear and flaps up, medium loading

						Cruise speed by the book, "maximum cruise power", ISA -10
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Corrected for actual performance of aircraft as noted by pilot														Malibu Mirage PA46-350P

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145				155		160		165		170		155

				10		114		115		120		125		130		135		140		145		145		155		160		165		170		154

				20		116		117		122		127		132		138		143		148		148		158		163		168		173		156

				30		118		119		125		130		135		140		145		151		151		161		166		171		177		159

				40		120		122		127		132		138		143		148		153		154		164		169		175		180		162

				50		123		124		129		135		140		146		151		156		157		167		173		178		183		165

				60		125		126		132		137		143		148		154		159		160		170		176		181		187		168

				70		127		129		134		140		146		151		157		162		163		174		179		185		190		171

				80		130		131		137		143		148		154		160		165		166		177		183		188		194		175

				90		132		134		140		145		151		157		163		169		169		180		186		192		198		178

				100		135		136		142		148		154		160		166		172		172		184		190		195		201		181

				110		137		139		145		151		157		163		169		175		175		187		193		199		205		185

				120		140		141		148		154		160		166		172		178		178		191		197		203		209		189

				130		143		144		150		157		163		169		175		182		181		194		201		207		213		192

				140		146		147		153		160		166		172		179		185		184		198		204		211		217		196

				150		149		150		156		163		169		176		182		189		187		202		208		215		221		200

				160		152		153		159		166		172		179		186		192		190		206		212		219		225		204

				170		155		155		162		169		176		182		189		196		193		209		216		223		230		208

				180		158		158		165		172		179		186		193		200		196		213		220		227		234		212

				190		161		161		168		175		182		189		196		203		198		218		225		232		239		216

				200		164		164		172		179		186		193		200		207		200		222		229		236		243		221

				210		168		168		175		182		189		197		204		211		202		226		233		240		248		225

				220		171		171		178		186		193		200		208		215		204		230		238		245		252		230

				230		175		174		182		189		197		204		212		219		206		235		242		250		257		235

				240		179		177		185		193		200		208		216		224		208		239		247		254		262		240

				250		183		181		189		196		204		212		220		228		210		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check

						Figures in red are observed in my Malibu





TAS v. IAS corrected
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Critical altitude

Observed
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Flight Level

KTAS

True Speed (observed and theoretical) against Flight Level - PA46-350
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227.7972193037



Optimum altitude PA46

		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																		Piper Malibu Mirage PA46-350

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										210

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		10				Climb speed (KTAS)		115

		11				Rate of climb (fpm)				1200		1150		1100		1050		1000		950		900		950		900		850		800		750		700		650		600		575		550		525		500		475		450		425		400

		12				Time to climb (mins)				2		3		4		5		7		8		9		10		12		14		16		18		21		24		28		30		34		37		41		45		50		55		61

		13				Distance to climb (NM)				4		6		8		10		12		15		18		19		22		26		30		35		40		46		53		58		64		71		79		87		96		106		117

		14

		15				Cruise speed (KTAS)		65%		151		154		157		160		163		166		169		172		175		178		181		184		187		190		193		196		198		200		202		204		206		208		210

		16				Cruise distance (NM)				586		580		574		568		561		554		547		541		534		525		516		507		497		485		473		462		450		438		424		410		395		379		361

		17				Time in the cruise (mins)				233		226		219		213		207		200		194		189		183		177		171		165		159		153		147		141		136		131		126		121		115		109		103

		18

		19				Descent speed (KTAS)				168		171		174		177		180		183		186		189		192		195		198		201		204		207		210		213		216		219		222		225		228		231		234

		20				Rate of descent (fpm)		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800

		21				Time to descend				4		5		6		8		9		10		11		13		14		15		16		18		19		20		21		23		24		25		26		28		29		30		31

		22				Distance to descend (NM)				11		14		18		22		26		31		35		39		44		49		54		59		64		69		74		80		86		91		97		103		109		116		122

		23

		24				Total elapsed time				238		234		230		226		222		218		215		211		208		206		203		201		199		197		196		194		194		193		193		193		194		194		196

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		26				Optimum time				193		minutes

		27				Optimum flight level				210

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		450		500		550		600		650		700		750		800		850		900		1000		1200		1500

		30				Optimum flight level				40		70		100		110		120		130		130		140		150		150		160		160		180		180		180		180		190		200		200		210		220		220		230		230		230		240		250		250		250

		31				Lowest level within 5 minutes				30		30		30		30		30		30		40		40		60		60		70		80		80		90		100		100		110		120		130		140		140		150		150		160		160		170		170		190		210

		32				Lowest level within 10 minutes				30		30		30		30		30		30		30		30		30		30		40		50		50		60		70		70		80		90		100		110		120		130		130		140		140		150		150		170		190

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb figures are typical rates in a firm airways climb, achieved without overheating. Drop of 50 fpm until engine's critical altitude when drop-off is more.

						Cruise speeds take into account the recommendations of the Malibu Pilots Associations to run rich (22gph) and cool (<1650° TIT) to avoid engine wear
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		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Socata TBM700

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										250

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)		130

		11				Rate of climb (fpm)				2450		2425		2410		2395		2373		2350		2300		2250		2200		2150		2100		2050		2000		1950		1900		1850		1800		1750		1700		1650		1600		1550		1500		1450		1400		1350		1300		1250

		12				Time to climb (mins)				1		1		2		2		3		3		4		4		5		5		6		7		7		8		9		9		10		11		12		13		14		15		16		18		19		20		22		24

		13				Distance to climb (NM)				2		3		4		5		6		7		8		9		10		12		13		14		16		17		19		20		22		24		26		28		30		33		35		38		41		44		48		51

		14

		15				Cruise speed (KTAS)				235		238		240		242		244		246		249		252		255		258		261		263		265		268		271		274		277		280		283		286		289		293		296		296		296		295		293		291

		16				Cruise distance (NM)				589		586		582		578		575		571		567		563		559		555		551		547		543		538		534		530		525		520		516		511		506		500		495		490		484		478		472		466

		17				Time in the cruise (mins)				150		148		146		143		141		139		137		134		132		129		127		125		123		121		118		116		114		111		109		107		105		102		100		99		98		97		97		96

		18

		19				Descent speed (KTAS)		200

		20				Rate of descent (fpm)		1200

		21				Time to descend				3		3		4		5		6		7		8		8		9		10		11		12		13		13		14		15		16		17		18		18		19		20		21		22		23		23		24		25

		22				Distance to descend (NM)				8		11		14		17		19		22		25		28		31		33		36		39		42		44		47		50		53		56		58		61		64		67		69		72		75		78		81		83

		23

		24				Total elapsed time				154		152		152		151		150		149		148		147		145		144		143		143		143		142		141		140		140		139		139		138		138		138		138		139		140		141		143		145

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				138		minutes

		27				Optimum flight level				250

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				40		40		40		40		40		40		50		110		120		130		130		130		170		180		190		200		210		240		240		240		240		250		250		250		250		250		250		250

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, KIAS 130, ISA-10°, max climb power, gear and flaps up, medium loading
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		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Pilatus PC12

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										180

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)				170		171		172		174		176		179		182		186		189		192		195		198		201		201		201		201		201		201		201		200		200		200		200		199		198		196		195		194

		11				Rate of climb (fpm)				2080		2040		2000		1960		1920		1880		1840		1800		1760		1720		1680		1640		1600		1560		1520		1480		1440		1400		1360		1320		1280		1240		1200		1160		1120		1080		1040		1000

		12				Time to climb (mins)				1		2		2		3		3		4		5		5		6		7		7		8		9		10		11		12		13		14		15		16		18		19		20		22		24		25		27		30

		13				Distance to climb (NM)				3		5		6		8		10		12		14		16		19		21		24		27		30		33		36		40		43		47		50		54		59		63		68		73		78		83		89		95

		14

		15				Cruise speed (KTAS)				235		238		240		243		245		247		249		252		255		258		260		263		265		267		269		271		271		271		271		271		270		270		269		268		266		265		263		261

		16				Cruise distance (NM)				588		584		579		574		569		564		559		553		548		542		535		529		522		516		509		502		496		489		482		475		467		459		452		444		436		428		420		411

		17				Time in the cruise (mins)				150		147		145		142		139		137		135		132		129		126		124		121		118		116		114		111		110		108		107		105		104		102		101		99		98		97		96		94

		18

		19				Descent speed (KTAS)				255		258		260		263		265		267		269		272		275		278		280		283		285		287		289		291		291		291		291		291		290		290		289		288		286		285		283		281

		20				Rate of descent (fpm)		1500

		21				Time to descend				2		3		3		4		5		5		6		7		7		8		9		9		10		11		11		12		13		13		14		15		15		16		17		17		18		19		19		20

		22				Distance to descend (NM)				9		11		14		18		21		24		27		30		34		37		40		44		48		51		55		58		61		65		68		71		74		77		80		83		86		89		91		94

		23

		24				Total elapsed time				153		152		150		149		148		146		145		144		142		141		140		138		137		136		136		135		135		135		136		136		137		137		138		139		140		141		142		144

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				135		minutes

		27				Optimum flight level				180

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				30		120		150		150		150		170		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180		180

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, prop speed 1700 rpm, ISA-10°, cruise climb power, gear and flaps up, medium loading

						Cruise speed by the book, "maximum cruise power", ISA -10
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Corrected for actual performance of aircraft as noted by pilot														Malibu Mirage PA46-350P

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145				155		160		165		170		155

				10		114		115		120		125		130		135		140		145		145		155		160		165		170		154

				20		116		117		122		127		132		138		143		148		148		158		163		168		173		156

				30		118		119		125		130		135		140		145		151		151		161		166		171		177		159

				40		120		122		127		132		138		143		148		153		154		164		169		175		180		162

				50		123		124		129		135		140		146		151		156		157		167		173		178		183		165

				60		125		126		132		137		143		148		154		159		160		170		176		181		187		168

				70		127		129		134		140		146		151		157		162		163		174		179		185		190		171

				80		130		131		137		143		148		154		160		165		166		177		183		188		194		175

				90		132		134		140		145		151		157		163		169		169		180		186		192		198		178

				100		135		136		142		148		154		160		166		172		172		184		190		195		201		181

				110		137		139		145		151		157		163		169		175		175		187		193		199		205		185

				120		140		141		148		154		160		166		172		178		178		191		197		203		209		189

				130		143		144		150		157		163		169		175		182		181		194		201		207		213		192

				140		146		147		153		160		166		172		179		185		184		198		204		211		217		196

				150		149		150		156		163		169		176		182		189		187		202		208		215		221		200

				160		152		153		159		166		172		179		186		192		190		206		212		219		225		204

				170		155		155		162		169		176		182		189		196		193		209		216		223		230		208

				180		158		158		165		172		179		186		193		200		196		213		220		227		234		212

				190		161		161		168		175		182		189		196		203		198		218		225		232		239		216

				200		164		164		172		179		186		193		200		207		200		222		229		236		243		221

				210		168		168		175		182		189		197		204		211		202		226		233		240		248		225

				220		171		171		178		186		193		200		208		215		204		230		238		245		252		230

				230		175		174		182		189		197		204		212		219		206		235		242		250		257		235

				240		179		177		185		193		200		208		216		224		208		239		247		254		262		240

				250		183		181		189		196		204		212		220		228		210		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check

						Figures in red are observed in my Malibu
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Optimum altitude PA46

		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Piper Malibu Mirage PA46-350

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										300

		6				Optimum Flight Level (calculated below)										160

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		10				Climb speed (KTAS)		115

		11				Rate of climb (fpm)				1200		1150		1100		1050		1000		950		900		950		900		850		800		750		700		650		600		575		550		525		500		475		450		425		400

		12				Time to climb (mins)				2		3		4		5		7		8		9		10		12		14		16		18		21		24		28		30		34		37		41		45		50		55		61

		13				Distance to climb (NM)				4		6		8		10		12		15		18		19		22		26		30		35		40		46		53		58		64		71		79		87		96		106		117

		14

		15				Cruise speed (KTAS)		65%		151		154		157		160		163		166		169		172		175		178		181		184		187		190		193		196		198		200		202		204		206		208		210

		16				Cruise distance (NM)				286		280		274		268		261		254		247		241		234		225		216		207		197		185		173		162		150		138		124		110		95		79		61

		17				Time in the cruise (mins)				113		109		105		100		96		92		88		84		80		76		72		67		63		59		54		50		45		41		37		32		28		23		17

		18

		19				Descent speed (KTAS)				168		171		174		177		180		183		186		189		192		195		198		201		204		207		210		213		216		219		222		225		228		231		234

		20				Rate of descent (fpm)		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800		800

		21				Time to descend				4		5		6		8		9		10		11		13		14		15		16		18		19		20		21		23		24		25		26		28		29		30		31

		22				Distance to descend (NM)				11		14		18		22		26		31		35		39		44		49		54		59		64		69		74		80		86		91		97		103		109		116		122

		23

		24				Total elapsed time				119		117		115		113		111		110		108		107		106		104		104		103		103		102		103		102		103		103		104		105		106		108		110

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		26				Optimum time				102		minutes

		27				Optimum flight level				160

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		450		500		550		600		650		700		750		800		850		900		1000		1200		1500

		30				Optimum flight level				50		60		70		90		100		100		110		120		130		130		130		140		150		150		160		160		170		170		180		180		190		190		200		200		210		210		220		240		250

		31				Lowest level within 5 minutes				30		30		30		30		30		30		40		40		60		60		70		80		80		90		100		100		110		120		130		140		140		150		150		160		160		170		170		190		210

		32				Lowest level within 10 minutes				30		30		30		30		30		30		30		30		30		30		40		50		50		60		70		70		80		90		100		110		120		130		130		140		140		150		150		170		190

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb figures are typical rates in a firm airways climb, achieved without overheating. Drop of 50 fpm until engine's critical altitude when drop-off is more.

						Cruise speeds take into account the recommendations of the Malibu Pilots Associations to run rich (22gph) and cool (<1650° TIT) to avoid engine wear
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		1				Calculation of optimum cruise altitude dependent on distance of journey

		2																																Socata TBM700

		3				Insert altitude of departure aerodrome in feet AMSL										500

		4				Insert altitude of destination aerodrome in feet AMSL										0

		5				Insert total trip distance in Nautical Miles										600

		6				Optimum Flight Level (calculated below)										250

		7

		8								Flight level in the cruise (hundreds of feet)

		9				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10				Climb speed (KTAS)		130

		11				Rate of climb (fpm)				1000		2425		2410		2395		2373		2350		2300		2250		2200		2150		2100		2050		2000		1950		1900		1850		1800		1750		1700		1650		1600		1550		1500		1450		1400		1350		1300		1250

		12				Time to climb (mins)				3		1		2		2		3		3		4		4		5		5		6		7		7		8		9		9		10		11		12		13		14		15		16		18		19		20		22		24

		13				Distance to climb (NM)				5		3		4		5		6		7		8		9		10		12		13		14		16		17		19		20		22		24		26		28		30		33		35		38		41		44		48		51

		14

		15				Cruise speed (KTAS)				235		238		240		242		244		246		249		252		255		258		261		263		265		268		271		274		277		280		283		286		289		293		296		296		296		295		293		291

		16				Cruise distance (NM)				586		586		582		578		575		571		567		563		559		555		551		547		543		538		534		530		525		520		516		511		506		500		495		490		484		478		472		466

		17				Time in the cruise (mins)				150		148		146		143		141		139		137		134		132		129		127		125		123		121		118		116		114		111		109		107		105		102		100		99		98		97		97		96

		18

		19				Descent speed (KTAS)		200

		20				Rate of descent (fpm)		1200

		21				Time to descend				3		3		4		5		6		7		8		8		9		10		11		12		13		13		14		15		16		17		18		18		19		20		21		22		23		23		24		25

		22				Distance to descend (NM)				8		11		14		17		19		22		25		28		31		33		36		39		42		44		47		50		53		56		58		61		64		67		69		72		75		78		81		83

		23

		24				Total elapsed time				155		152		152		151		150		149		148		147		145		144		143		143		143		142		141		140		140		139		139		138		138		138		138		139		140		141		143		145

		25				Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26				Optimum time				138		minutes

		27				Optimum flight level				250

		28

		29				Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30				Optimum flight level				40		40		40		40		40		40		50		110		120		130		130		130		170		180		190		200		210		240		240		240		240		250		250		250		250		250		250		250

		31				Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32				Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

						Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

						Rate of climb by the book, KIAS 130, ISA-10°, max climb power, gear and flaps up, medium loading
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Cost v. speed

		Aircraft comparative costs on London-Cannes trip

				Speed		Running		Time		Cost		Minutes		Extra				Time		Extra				Cost

				KTAS		Costs		over		for		saved		cost per				over		cost per				times

						£/hour		600 NM		trip				minute				600 NM		minute				time

														saved						saved

				100		75		6.0		£450		-33						6.0						2700

				110		81		5.5		£439		-27		£0.40				5.5		£1,200.00				2395

				120		87		5.0		£435		-23		£0.19				5.0		£0.88				2174

				130		94		4.6		£436		-20		-£0.07				4.6		-£0.29				2012

				140		103		4.3		£443		-17		-£0.39				4.3		-£1.55				1897

				150		114		4.0		£454		0		£0.00				4.0		-£2.95				1818

				160		126		3.8		£472		15		£1.14				3.8		-£4.54				1768

				170		140		3.5		£494		13		£1.70				3.5		-£6.39				1744

				180		157		3.3		£523		12		£2.43				3.3		-£8.56				1742

				190		177		3.2		£558		11		£3.34				3.2		-£11.15				1762

				200		200		3.0		£601		9		£4.51				3.0		-£14.26				1802

				210		228		2.9		£652		9		£6.01				2.9		-£18.02				1863

				220		262		2.7		£714		8		£7.91				2.7		-£22.61				1947

				230		302		2.6		£787		7		£10				2.6		-£28.23				2054

				240		350		2.5		£875		7		£13				2.5		-£35.17				2188

				250		408		2.4		£980		6		£18				2.4		-£43.77				2353

				260		479		2.3		£1,106		6		£23				2.3		-£54.46				2552

				270		566		2.2		£1,257		5		£29				2.2		-£67.84				2793

				280		671		2.1		£1,438		5		£38				2.1		-£84.62				3082
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Corrected for actual performance of aircraft as noted by pilot														Malibu Mirage PA46-350P

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145				155		160		165		170		155

				10		114		115		120		125		130		135		140		145		146		155		160		165		170		154

				20		116		117		122		127		132		138		143		148		149		158		163		168		173		156

				30		118		119		125		130		135		140		145		151		151		161		166		171		177		159

				40		120		122		127		132		138		143		148		153		154		164		169		175		180		162

				50		123		124		129		135		140		146		151		156		157		167		173		178		183		165

				60		125		126		132		137		143		148		154		159		159		170		176		181		187		168

				70		127		129		134		140		146		151		157		162		162		174		179		185		190		171

				80		130		131		137		143		148		154		160		165		165		177		183		188		194		175

				90		132		134		140		145		151		157		163		169		168		180		186		192		198		178

				100		135		136		142		148		154		160		166		172		170		184		190		195		201		181

				110		137		139		145		151		157		163		169		175		173		187		193		199		205		185

				120		140		141		148		154		160		166		172		178		176		191		197		203		209		189

				130		143		144		150		157		163		169		175		182		178		194		201		207		213		192

				140		146		147		153		160		166		172		179		185		181		198		204		211		217		196

				150		149		150		156		163		169		176		182		189		184		202		208		215		221		200

				160		152		153		159		166		172		179		186		192		187		206		212		219		225		204

				170		155		155		162		169		176		182		189		196		189		209		216		223		230		208

				180		158		158		165		172		179		186		193		200		192		213		220		227		234		212

				190		161		161		168		175		182		189		196		203		195		218		225		232		239		216

				200		164		164		172		179		186		193		200		207		197		222		229		236		243		221

				210		168		168		175		182		189		197		204		211		200		226		233		240		248		225

				220		171		171		178		186		193		200		208		215		203		230		238		245		252		230

				230		175		174		182		189		197		204		212		219		206		235		242		250		257		235

				240		179		177		185		193		200		208		216		224		208		239		247		254		262		240

				250		183		181		189		196		204		212		220		228		211		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check

						Figures in red are observed in my Malibu





TAS v. IAS corrected

		50

		60

		70

		80

		90

		100

		110

		120

		130

		140

		150

		160

		170

		180

		190

		200

		210

		220

		230

		240

		250



Flight Level

KTAS

True Speed against Flight Level - PA46-350

156.7142857143

159.4285714286

162.1428571429

164.8571428571

167.5714285714

170.2857142857

173

175.7142857143

178.4285714286

181.1428571429

183.8571428571

186.5714285714

189.2857142857

192

194.7142857143

197.4285714286

200.1428571429

202.8571428571

205.5714285714

208.2857142857

211



TAS v IAS book

		TAS against IAS at different altitudes																faster per thousand feet altitude

		From Pilot's Operating Handbook for the Malibu Mirage PA46-350P														Normal Cruise

								IAS

				Altitude																		Normal Cruise

				10																		167

				20																		169

				30																		171

				40																		173

				50																		175

				60																		177

				70																		179

				80																		181

				90																		183

				100																		185

				110																		188

				120																		190

				130																		192

				140																		194

				150																		196

				160																		198

				170																		200

				180																		202

				190																		204

				200																		206

				210																		208

				220																		210

				230																		212

				240																		214

				250																		216

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v IAS book

		50		175.2105263158

		60		177.2631578947

		70		179.3157894737

		80		181.3684210526

		90		183.4210526316

		100		185.4736842105

		110		187.5263157895

		120		189.5789473684

		130		191.6315789474

		140		193.6842105263

		150		195.7368421053

		160		197.7894736842

		170		199.8421052632

		180		201.8947368421

		190		203.9473684211

		200		206

		210		208.0526315789

		220		210.1052631579

		230		212.1578947368

		240		214.2105263158

		250		216.2631578947



n

Observed

Book

Flight Level

KTAS

True Speed against Flight Level - PA46-350

156.7142857143

159.4285714286

162.1428571429

164.8571428571

167.5714285714

170.2857142857

173

175.7142857143

178.4285714286

181.1428571429

183.8571428571

186.5714285714

189.2857142857

192

194.7142857143

197.4285714286

200.1428571429

202.8571428571

205.5714285714

208.2857142857

211



Optimum altitude

		1		Calculation of optimum cruise altitude dependent on distance of journey

		2																														Piper Malibu Mirage PA46-350

		3		Insert altitude of departure aerodrome in feet AMSL										500

		4		Insert altitude of destination aerodrome in feet AMSL										0

		5		Insert total trip distance in Nautical Miles										600

		6		Optimum Flight Level (calculated below)										200

		7

		8						Flight level in the cruise (hundreds of feet)

		9		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		10		Climb speed (KTAS)		100

		11		Rate of climb (fpm)		1000		1200		1150		1100		1050		1000		950		900		950		900		850		800		750		700		650		600		575		550		525		500		475		450		425		400

		12		Time to climb (mins)				2		3		4		5		7		8		9		10		12		14		16		18		21		24		28		30		34		37		41		45		50		55		61

		13		Distance to climb (NM)				3		5		7		9		11		13		16		17		19		23		26		30		35		40		46		51		56		62		68		75		83		92		102

		14

		15		Cruise speed (KTAS)				151		154		157		159		162		165		168		170		173		176		178		181		184		187		189		192		195		197		200		203		206		208		211

		16		Cruise distance (NM)				582		576		569		563		556		549		541		536		528		520		512		503		494		484		473		464		453		443		432		420		407		394		379

		17		Time in the cruise (mins)				231		224		218		212		206		200		194		189		183		178		172		167		161		156		150		145		140		135		129		124		119		113		108

		18

		19		Descent speed (KTAS)		200

		20		Rate of descent (fpm)		700

		21		Time to descend				4		6		7		9		10		11		13		14		16		17		19		20		21		23		24		26		27		29		30		31		33		34		36

		22		Distance to descend (NM)				14		19		24		29		33		38		43		48		52		57		62		67		71		76		81		86		90		95		100		105		110		114		119

		23

		24		Total elapsed time				237		233		229		226		222		219		216		213		211		208		206		205		203		202		202		201		201		200		200		201		202		203		205

		25		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250

		26		Optimum time				200		minutes

		27		Optimum flight level				200

		28

		29		Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		650		700		800		900		1000

		30		Optimum flight level				50		60		70		100		100		100		110		120		130		130		140		140		150		150		150		160		160		160		180		190		190		190		200		200		210		210		220		230		240

				Lowest level within 5 minutes				30		30		30		30		30		30		40		40		60		60		70		80		80		90		100		100		100		110		110		110		120		130		130		140		150		160		170		180		190

				Lowest level within 10 minutes				30		30		30		30		30		30		30		30		30		30		40		50		50		60		70		70		70		80		90		90		100		100		110		120		120		130		140		160		170

				Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

				Rate of climb figures are typical rates in a firm airways climb, achieved without overheating. Drop of 50 fpm until engine's critical altitude when drop-off is more.
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Optimum cruise level v. elapsed time
Flight of 600 Nautical Miles, PA46-350
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Optimum flight level

Within 5 minutes

Within 10 minutes

Distance: from 0 to 600 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight
Piper Malibu Mirage PA46-350
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Cost v. speed

		Aircraft comparative costs on London-Cannes trip

				Speed		Running		Time		Cost		Minutes		Extra				Time		Extra				Cost

				KTAS		Costs		over		for		saved		cost per				over		cost per				times

						£/hour		600 NM		trip				minute				600 NM		minute				time

														saved						saved

				100		75		6.0		£450		-33						6.0						2700

				110		81		5.5		£439		-27		£0.40				5.5		£1,200.00				2395

				120		87		5.0		£435		-23		£0.19				5.0		£0.88				2174

				130		94		4.6		£436		-20		-£0.07				4.6		-£0.29				2012

				140		103		4.3		£443		-17		-£0.39				4.3		-£1.55				1897

				150		114		4.0		£454		0		£0.00				4.0		-£2.95				1818

				160		126		3.8		£472		15		£1.14				3.8		-£4.54				1768

				170		140		3.5		£494		13		£1.70				3.5		-£6.39				1744

				180		157		3.3		£523		12		£2.43				3.3		-£8.56				1742

				190		177		3.2		£558		11		£3.34				3.2		-£11.15				1762

				200		200		3.0		£601		9		£4.51				3.0		-£14.26				1802

				210		228		2.9		£652		9		£6.01				2.9		-£18.02				1863

				220		262		2.7		£714		8		£7.91				2.7		-£22.61				1947

				230		302		2.6		£787		7		£10				2.6		-£28.23				2054

				240		350		2.5		£875		7		£13				2.5		-£35.17				2188

				250		408		2.4		£980		6		£18				2.4		-£43.77				2353

				260		479		2.3		£1,106		6		£23				2.3		-£54.46				2552

				270		566		2.2		£1,257		5		£29				2.2		-£67.84				2793

				280		671		2.1		£1,438		5		£38				2.1		-£84.62				3082
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Cost for trip
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

																TBM700

								KIAS

		Altitude		- 0

								KTAS

				10																		229

				20																		232

				30																		235

				40																		238

				50				0		0		0		0		0		0				240		0		0		0		0

				60				0		0		0		0		0		0				242		0		0		0		0

				70				0		0		0		0		0		0				244		0		0		0		0

				80				0		0		0		0		0		0				246		0		0		0		0

				90				0		0		0		0		0		0				249		0		0		0		0

				100				0		0		0		0		0		0				252		0		0		0		0

				110				0		0		0		0		0		0				255		0		0		0		0

				120				0		0		0		0		0		0				258		0		0		0		0

				130				0		0		0		0		0		0				261		0		0		0		0

				140				0		0		0		0		0		0				263		0		0		0		0

				150				0		0		0		0		0		0				265		0		0		0		0

				160				0		0		0		0		0		0				268		0		0		0		0

				170				0		0		0		0		0		0				271		0		0		0		0

				180				0		0		0		0		0		0				274		0		0		0		0

				190				0		0		0		0		0		0				277		0		0		0		0

				200				0		0		0		0		0		0				280		0		0		0		0

				210				0		0		0		0		0		0				283		0		0		0		0

				220				0		0		0		0		0		0				286		0		0		0		0

				230				0		0		0		0		0		0				289		0		0		0		0

				240				0		0		0		0		0		0				293		0		0		0		0

				250				0		0		0		0		0		0				296		0		0		0		0

				260																		296

				270																		296

				280																		295

				290																		293

				300																		291

						TBM speeds at ASA-5° and medium loading





TAS v. IAS corrected

		



Flight Level

KTAS

True Speed against Flight Level - PA46-350



Optimum altitude

		1		Calculation of optimum cruise altitude dependent on distance of journey

		2																														Socata TBM700

		3		Insert altitude of departure aerodrome in feet AMSL										500

		4		Insert altitude of destination aerodrome in feet AMSL										0

		5		Insert total trip distance in Nautical Miles										600

		6		Optimum Flight Level (calculated below)										250

		7

		8						Flight level in the cruise (hundreds of feet)

		9		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10		Climb speed (KTAS)		130

		11		Rate of climb (fpm)				1000		2425		2410		2395		2373		2350		2300		2250		2200		2150		2100		2050		2000		1950		1900		1850		1800		1750		1700		1650		1600		1550		1500		1450		1400		1350		1300		1250

		12		Time to climb (mins)				3		1		2		2		3		3		4		4		5		5		6		7		7		8		9		9		10		11		12		13		14		15		16		18		19		20		22		24

		13		Distance to climb (NM)				5		3		4		5		6		7		8		9		10		12		13		14		16		17		19		20		22		24		26		28		30		33		35		38		41		44		48		51

		14

		15		Cruise speed (KTAS)				235		238		240		242		244		246		249		252		255		258		261		263		265		268		271		274		277		280		283		286		289		293		296		296		296		295		293		291

		16		Cruise distance (NM)				586		586		582		578		575		571		567		563		559		555		551		547		543		538		534		530		525		520		516		511		506		500		495		490		484		478		472		466

		17		Time in the cruise (mins)				150		148		146		143		141		139		137		134		132		129		127		125		123		121		118		116		114		111		109		107		105		102		100		99		98		97		97		96

		18

		19		Descent speed (KTAS)		200

		20		Rate of descent (fpm)		1200

		21		Time to descend				3		3		4		5		6		7		8		8		9		10		11		12		13		13		14		15		16		17		18		18		19		20		21		22		23		23		24		25

		22		Distance to descend (NM)				8		11		14		17		19		22		25		28		31		33		36		39		42		44		47		50		53		56		58		61		64		67		69		72		75		78		81		83

		23

		24		Total elapsed time				155		152		152		151		150		149		148		147		145		144		143		143		143		142		141		140		140		139		139		138		138		138		138		139		140		141		143		145

		25		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26		Optimum time				138		minutes

		27		Optimum flight level				250

		28

		29		Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30		Optimum flight level				40		40		40		40		40		40		50		110		120		130		130		130		170		180		190		200		210		240		240		240		240		250		250		250		250		250		250		250

		31		Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32		Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

				Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

				Rate of climb by the book, KIAS 130, ISA-10°, max climb power, gear and flaps up, medium loading
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Cost v. speed

		Aircraft comparative costs on London-Cannes trip

				Speed		Running		Time		Cost		Minutes		Extra				Time		Extra				Cost

				KTAS		Costs		over		for		saved		cost per				over		cost per				times

						£/hour		600 NM		trip				minute				600 NM		minute				time

														saved						saved

				100		75		6.0		£450		-33						6.0						2700

				110		81		5.5		£439		-27		£0.40				5.5		£1,200.00				2395

				120		87		5.0		£435		-23		£0.19				5.0		£0.88				2174

				130		94		4.6		£436		-20		-£0.07				4.6		-£0.29				2012

				140		103		4.3		£443		-17		-£0.39				4.3		-£1.55				1897

				150		114		4.0		£454		0		£0.00				4.0		-£2.95				1818

				160		126		3.8		£472		15		£1.14				3.8		-£4.54				1768

				170		140		3.5		£494		13		£1.70				3.5		-£6.39				1744

				180		157		3.3		£523		12		£2.43				3.3		-£8.56				1742

				190		177		3.2		£558		11		£3.34				3.2		-£11.15				1762

				200		200		3.0		£601		9		£4.51				3.0		-£14.26				1802

				210		228		2.9		£652		9		£6.01				2.9		-£18.02				1863

				220		262		2.7		£714		8		£7.91				2.7		-£22.61				1947

				230		302		2.6		£787		7		£10				2.6		-£28.23				2054

				240		350		2.5		£875		7		£13				2.5		-£35.17				2188

				250		408		2.4		£980		6		£18				2.4		-£43.77				2353

				260		479		2.3		£1,106		6		£23				2.3		-£54.46				2552

				270		566		2.2		£1,257		5		£29				2.2		-£67.84				2793

				280		671		2.1		£1,438		5		£38				2.1		-£84.62				3082
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TAS v IAS theoretical

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

		Theoretical														No consideration of power drop-off after critical altitude

								IAS

		Altitude		- 0		115		115		120		125		130		135		140		145		150		155		160		165		170		155

				1,000		114		115		120		125		130		135		140		145		150		155		160		165		170		154

				2,000		116		117		122		127		132		138		143		148		153		158		163		168		173		156

				3,000		118		119		125		130		135		140		145		151		156		161		166		171		177		159

				4,000		120		122		127		132		138		143		148		153		159		164		169		175		180		162

				5,000		123		124		129		135		140		146		151		156		162		167		173		178		183		165

				6,000		125		126		132		137		143		148		154		159		165		170		176		181		187		168

				7,000		127		129		134		140		146		151		157		162		168		174		179		185		190		171

				8,000		130		131		137		143		148		154		160		165		171		177		183		188		194		175

				9,000		132		134		140		145		151		157		163		169		174		180		186		192		198		178

				10,000		135		136		142		148		154		160		166		172		178		184		190		195		201		181

				11,000		137		139		145		151		157		163		169		175		181		187		193		199		205		185

				12,000		140		141		148		154		160		166		172		178		185		191		197		203		209		189

				13,000		143		144		150		157		163		169		175		182		188		194		201		207		213		192

				14,000		146		147		153		160		166		172		179		185		192		198		204		211		217		196

				15,000		149		150		156		163		169		176		182		189		195		202		208		215		221		200

				16,000		152		153		159		166		172		179		186		192		199		206		212		219		225		204

				17,000		155		155		162		169		176		182		189		196		203		209		216		223		230		208

				18,000		158		158		165		172		179		186		193		200		207		213		220		227		234		212

				19,000		161		161		168		175		182		189		196		203		210		218		225		232		239		216

				20,000		164		164		172		179		186		193		200		207		214		222		229		236		243		221

				21,000		168		168		175		182		189		197		204		211		219		226		233		240		248		225

				22,000		171		171		178		186		193		200		208		215		223		230		238		245		252		230

				23,000		175		174		182		189		197		204		212		219		227		235		242		250		257		235

				24,000		179		177		185		193		200		208		216		224		231		239		247		254		262		240

				25,000		183		181		189		196		204		212		220		228		236		244		251		259		267		245

						Figures in blue calculated on Avstar aviator's calculator to check





TAS v. IAS corrected

		TAS against IAS at different altitudes														1.9%		faster per thousand feet altitude

																TBM700

								KIAS

		Altitude		- 0

								KTAS

				10																		229

				20																		232

				30																		235

				40																		238

				50				0		0		0		0		0		0				240		0		0		0		0

				60				0		0		0		0		0		0				242		0		0		0		0

				70				0		0		0		0		0		0				244		0		0		0		0

				80				0		0		0		0		0		0				246		0		0		0		0

				90				0		0		0		0		0		0				249		0		0		0		0

				100				0		0		0		0		0		0				252		0		0		0		0

				110				0		0		0		0		0		0				255		0		0		0		0

				120				0		0		0		0		0		0				258		0		0		0		0

				130				0		0		0		0		0		0				261		0		0		0		0

				140				0		0		0		0		0		0				263		0		0		0		0

				150				0		0		0		0		0		0				265		0		0		0		0

				160				0		0		0		0		0		0				268		0		0		0		0

				170				0		0		0		0		0		0				271		0		0		0		0

				180				0		0		0		0		0		0				274		0		0		0		0

				190				0		0		0		0		0		0				277		0		0		0		0

				200				0		0		0		0		0		0				280		0		0		0		0

				210				0		0		0		0		0		0				283		0		0		0		0

				220				0		0		0		0		0		0				286		0		0		0		0

				230				0		0		0		0		0		0				289		0		0		0		0

				240				0		0		0		0		0		0				293		0		0		0		0

				250				0		0		0		0		0		0				296		0		0		0		0

				260																		296

				270																		296

				280																		295

				290																		293

				300																		291

						TBM speeds at ASA-5° and medium loading





TAS v. IAS corrected

		



Flight Level

KTAS

True Speed against Flight Level - PA46-350



Optimum altitude

		1		Calculation of optimum cruise altitude dependent on distance of journey

		2																														Socata TBM700

		3		Insert altitude of departure aerodrome in feet AMSL										500

		4		Insert altitude of destination aerodrome in feet AMSL										0

		5		Insert total trip distance in Nautical Miles										600

		6		Optimum Flight Level (calculated below)										250

		7

		8						Flight level in the cruise (hundreds of feet)

		9		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		10		Climb speed (KTAS)		130

		11		Rate of climb (fpm)				1000		2425		2410		2395		2373		2350		2300		2250		2200		2150		2100		2050		2000		1950		1900		1850		1800		1750		1700		1650		1600		1550		1500		1450		1400		1350		1300		1250

		12		Time to climb (mins)				3		1		2		2		3		3		4		4		5		5		6		7		7		8		9		9		10		11		12		13		14		15		16		18		19		20		22		24

		13		Distance to climb (NM)				5		3		4		5		6		7		8		9		10		12		13		14		16		17		19		20		22		24		26		28		30		33		35		38		41		44		48		51

		14

		15		Cruise speed (KTAS)				235		238		240		242		244		246		249		252		255		258		261		263		265		268		271		274		277		280		283		286		289		293		296		296		296		295		293		291

		16		Cruise distance (NM)				586		586		582		578		575		571		567		563		559		555		551		547		543		538		534		530		525		520		516		511		506		500		495		490		484		478		472		466

		17		Time in the cruise (mins)				150		148		146		143		141		139		137		134		132		129		127		125		123		121		118		116		114		111		109		107		105		102		100		99		98		97		97		96

		18

		19		Descent speed (KTAS)		200

		20		Rate of descent (fpm)		1200

		21		Time to descend				3		3		4		5		6		7		8		8		9		10		11		12		13		13		14		15		16		17		18		18		19		20		21		22		23		23		24		25

		22		Distance to descend (NM)				8		11		14		17		19		22		25		28		31		33		36		39		42		44		47		50		53		56		58		61		64		67		69		72		75		78		81		83

		23

		24		Total elapsed time				155		152		152		151		150		149		148		147		145		144		143		143		143		142		141		140		140		139		139		138		138		138		138		139		140		141		143		145

		25		Cruise level				30		40		50		60		70		80		90		100		110		120		130		140		150		160		170		180		190		200		210		220		230		240		250		260		270		280		290		300

		26		Optimum time				138		minutes

		27		Optimum flight level				250

		28

		29		Cruise Distance (NM)				25		50		75		100		125		150		175		200		225		250		275		300		325		350		375		400		425		450		475		500		525		550		575		600		625		650		675		700

		30		Optimum flight level				40		40		40		40		40		40		50		110		120		130		130		130		170		180		190		200		210		240		240		240		240		250		250		250		250		250		250		250

		31		Lowest level within 5 mins				10		10		10		10		10		10		20		20		20		20		30		30		30		30		40		40		60		90		100		100		110		130		140		140		150		160		170		170

		32		Lowest level within 10 mins				10		10		10		10		10		10		10		10		20		20		20		20		20		30		30		30		30		30		40		40		50		80		90		90		100		110		110		120

				Figures in blue are entered manually by looking at each sensitivity analysis (chose distance, read off optimum flight level)

				Rate of climb by the book, KIAS 130, ISA-10°, max climb power, gear and flaps up, medium loading
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Optimum cruise level v. elapsed time
Flight of 600 Nautical Miles, TBM700



		



Optimum flight level

Within 5 minutes

Within 10 minutes

Distance: from 0 to 600 Nautical Miles

Optimum Flight Level

Optimum flight level for each flight
Socata TBM700




