


25L/DAirspeed Self-Retrieve Range Turning SinkRate Annual Cost

90 Knots 176 Km 134 Ft/Min $11,000
o
s [e]
CostPer Flight Climb Altitude Unit Cost Flights Per 6 Hours

$21/Flight 16,000 Ft $98,000 10 Flights

Clean, Affordable, Versatile
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Threshold Taurus Elektra Trainer

Objective

Operational Cost <$50/flight  $20/flight $8.10 /flight $25/flight  $34/flight

Per Instructional Flight

Unit Cost $300,000 $100,000 $98,000 $200,000 $225,000

Flights Per 6 Hours 6 18 10 - -

Sink Rate @ 250 ft Turn 250 ft/min 175 ft/min 193 ft/min 138 ft/min  ~140 ft/min

Airspeed @ L/D =25 45 kts 70 kts 50 kts 82 kt 65 kts

Annual Total Ownership Cost - - $23,821 $14,000 $21,000

(600 Flights)

Climb Altitude On One 2,500 ft 10,000 ft 16,000 ft - ft - ft

Charge

Self-Retrieve Range 50 km 200 km 176 km (268 with - km 300 km

optional battery)
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3-Dimensional Lift Coefficient

= Lift Curve Slope

= Coefficient of Wing Dihedral
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0 = Rolling Moment Response to
Elevator Deflection

0 = Rolling Moment Response to a
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0 = Pitching Moment Coefficient
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Side Force Responseto a
ange in Sideslip

Side Force Responseto a
ange in Roll

Deflection

Bank Angle

Glide Angle

Climb Angle

Descent Angle

Flare Height

Taper Ratio

Sweep

Quarter Chord Sweep

Lift to Drag Ratio

Turn Radius

Thermal Max Radius
Reynolds Number
Approach Distance Landing
Braking Distance Landing
Climb Distance Take -Off
Flare Distance Landing
Free Roll Landing
Horizontal Tail Area
Rotation Distance Take-Off
Planform Wing Area
Transition Distance Take-Off
Vertical Tail Area
Thickness to Chord Ratio
Climb Velocity

Best Sink Rate Airspeed
Best Glide Airspeed

Stall Speed

Sink Rate inSteady Turn
Thermal Velocity

Max Thermal Velocity
Rotation Speed

Iterative Velocity
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Operational Cost Per Instructional Flight <$50/flight $20/flight $21/flight
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Annual Total Ownership Cost (600 Flights) - - $23,821
Climb Altitude On One Charge 2,500 feet 10,000 feet | 16,000 ft
Self-Retrieve Range 176 km 200 km 176 km (268 km with
optional battery)
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Operating cost per design reference Minimize <§50/flight <§20/flight

instructional flight.
Assume $0.1287/kWh US residential electricity

average.

Adircraft unit acquisition cost. Minimize <$300,000 <$100,000
Number of instructional flights which | Maximize 6 18

can be performed in 6 hours

Minimum sink rate in a turn with Minimize 250 ft / min 175 ft / min
radius of 250 feet (3000 feet MSL

ISA+10C)

Indicated airspeed at which a lift-to- Maximize 45 kt 70 kt

drag ratio of 25 is achieved
Total cost of ownership per year (600 | Minimize - -

flights).
Climb altitude on one charge Maximize 2500 feet 10,000 feet
Self-retrieve range Maximize 50 km 200 km
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CAIV: Airspeed At Which 25 L/D Is Achieved CAIV: Number of Instructional Flights Per 6 Hrs
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§ $50.00 $100.00 200.00 $250.00 $300.00 $350.00 ES $50.00 $100.00

$150.00 $2 $150,00 $200.00
Unit Cest In Thousan Unit Costin Thousands
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CAIV: Total Operating Cost Per Year CAIV: Climb Altitude On One Charge

$50.00 $100.00 $150.00 $200.00 $250.00 $300.00 $350.00 kS $50.00 $100.00
Unit CostIn Thousands
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CAIV: Self-Retrieve Range

$150.00 $200.00 $250.00 $300.00 $350.00
Unit CostIn Thousands
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$50.00 $100.00 $150.00 $200.00 $250.00 $300.00 $350.00
Unit Cost In Thousands
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Raymer Weights
= Statistical Weight Estimation Methods

Design Generation
- Primary Dimensions DATCOM & Gudmundsson Aero Prediction

+ Fuselage Dimensions + 1% Order Prediction
* Wing Dimensions *  Clyy,y, using DATCOM Method 2
+ Horizontal Stabilizer Dimensions + Raymer & Douglas Methods for 3D Wings

+ Vertical Stabilizer Dimensions Solution and
» Aero Surface Positions DATCOM, Gudmundsson, & Nicolai and e I —
+ Payload Positions .
*+ Propulsion System Definitions = Propeller-Propulsion System Performance Evaluation
+ Propeller Definition * Range
» Motor Performance Definition * Takeoff & Balanced Field Length
» Battery System Definition + Stability Prediction

= Propulsion System Locations

Costing Evaluation
+ DAPCA IV Costing Model

« Trendline-Derived Sailplane Costing Model
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TABLE 15-2  Factor K|, for typical propeller types. Intended Airspeed
40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.4
K, for P in BHP K, for P in kW 400.d 125.1156.4 187.7 218.9 250.4 281.9 312.9 344.4 375.9 406.4 437.9 469.1
Type of propeller and Dy, in inches and Dy, in m 600.d_83.4104.9 125.1 146.0 166.9 187.1 208.5 229.4 250.4 271.1 291.9 312.
>-bladed 204 056 800.q 62.8 78.4 93.9109.5 125.1140.4 156.4 172.4 187.4 203.4 218.9 234.4
1000.q 50.0 62.6 75.1 87.6100.1112.§ 125.1137.6 150.1 162.6 175.1 187.1
3-bladed 192 0.52 1200. 41.7 52.1 62. 73.0 83.4 93.d104.9114.1125.1135.9 146.d 156.4
4 or more bladcs 180 0.49 1400.4 35.7 44.7 53.6 62.0 715 80.4 89.4 98.3107.4116.4125.1134.
1600.4 319 39.4 46.9 54.1 62. 704 78.4 86.0 93.9101.6109.9117.3
1800.4 27. 34.8 417 48.7 55.8 62.6 69.9 76.5 83.4 90.4 97.3104.3
2000.d 25.0 31.3d 37.9 43.9 50.0 56.3 62.6 68.9 75.1 8.9 87.6 934
2200. 22.7 28.4 341 39.d 459 51.4 56.9 62. 684 73.d 79.9 854
2400.d 20.9 26.1] 31.3 36.9 417 469 52.1 57.9 62.6 67.9 73.0 78.4
2600.d 19.4 24.1] 28.9 33.1 38.9 43.3 48.] 529 57.7 62.6 67.4 72.4
2800.0 17.9 22.3 26.4 3.9 357 40.4 44.7 49.1] 53.6 58.1] 62.8 67.q
3000.d 16.7 209 25.d 29.4 33.4 37.9 41.7 459 50.0 54.4 58.4 62.4
3200.d 15.6 195 239 27.4 3.3 354 39.4] 43.0 46.9 50.9 54.1 58.4
3400.q 14.7 184 22.1] 254 29.4 33.1] 36.9 40.5 44.4 47.d 5.9 55.4

Propeller RPM
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Trainee
Turnaround

(12 minutes)

> XD

Instructor/Battery
Turnaround
(22 minutes)

Maintenance
Flowchart

| Everyinstructional fight |

| Every three instructianal fight |

—-l Systemn checks |

| 1. Landing |

L]
| 2. Open canopy (30 s) |

|

Replace Battery |

| 3. Unbuckle trainee (30 s) |

r -
| Avionics |

-l Pre-flight inspection |

| 3. Unbuckle Instructor |

i

Fuselage/Wing

4. Trainee exits (120 s)
4, Instructor exits

Pre-flight inspection
completed (720 sec)

Yes
Landing gear @

1
| 5. Mew trainee enters (120 s) |ﬂ
| 5. New Instructor enters |

6. Trainee buckles (60 s)

| Propulsion | Mo

Yes @ Repair
Mo \ 7
Maintenance - - |
Check

6. Instructor buckles
1
7. Close canopy (30 s) |

4sq ey hk Blcge k { f z-

e Ready for Takeoff

ii7 |PeRYER-RE®K? Ais | ®k PXf g R 24z pgr »2®

Begin by assessing the overall condition of the fiberglass
or fabric.

@ Be alert for signs of damage or excessive wear.

&

Ensure that the canopy is clean and free from damage.

Verify the interior wing and control connections are safe and
SECUre.

If a battery is used, ensure that it is charged and safely
fastened in the proper spot.

@ Ensure that seat harnesses are free from excessive wear.

Buckle and tighten any harness that will not be used to
prevent it from inadvertently interfering with controls.

@ Test the tow hook to ensure it is operating correctly.

Inspect fop, bottom, and leading edge of wings, ensuring
they are free from excess dirt, bugs, and damage.

Inspect spoilers/dive brakes for mechanical damage. They
should be clear of obstructions.

Inspect the wingtip and wingtip skid or wheel for general
condition.

@ Inspect ailerons for freedom of movement, the condition
of hinges and connections, and the condition of the gap
seal.

L

Check the condition of flaps for freedom from damage and
for appropriate range of motion.

@ Inspect the general condition of the empennage.

@ Check static ports, pitot tube, and total energy probe to
ensure they are free from obstruction.

Check top, bottom, and leading edge of tailplane for
of bugs, dirt, and damage.

@

GCheck the landing gear for signs of damage or excessive
wear. The brake pads should be checked if they are visible;
otherwise, the brakes can be checked by pulling the glider
forward and applying the brakes. Note that the landing gear
is frequently a problem area for gliders used in training.

@ Check elevator and trim tab for condition of connections,
freedom of movement, and condition of gap seal.

@ Check rudder freedom of movement and condition of
connections.

4s5q 2k DNAGSI ZASI VK| f ks

qr ® a‘] a«~§'kggi®si~|f8’éﬁ ®r k 4" "

C} CalPoly
Pomona



J N g BAA

cAPTa | ra~T i Ps{kc«
Pr Nusgp® ®f 2kk s| «fe2qrgfxs ~grkrzd qkis ®r A%C ®Bk®k32 Kk @Fp Ok ®
§2 ~z~| q rfkM@mRekiR - « ®'g|~i| Fqi 2 " ®s~| g~ |
~p AA y Wr 2« § 2058 k"E(5k|kek« @ » ® @S ®r §A g
«sf frOORPk & g9Hi/®k| HS®7  Of 2 kk
f " ®@®kp2~s?k «A 8rk-2~ 2aj«" - ®rpukr s Z&Rrakkkk §" gy «
grragkl 4sq 2k CRITKAT ¢ ®2 Aasr | ~kpk« n
s| «® g®~a0f "®®ka. ® a|Ara~"|i f-~
{s««s~| « ~ak f2a~yk]| SR F@~g y®Tr R Kkr If
4 a tAPLIA®® TROYLRAETOKSE ) a g ik @ e re-"|i fkoukk| kAgr

rsai Ofkp&«®F g®~2 A|i f riPOK2zAk~UuLPk @Kk §Eki®2 g®~20f » @®K

"« «r ~4s|q ¥l &AB| ®k ®*~"s| s| q fsEHr® s&k p®zzs-|ukk @ a2 M 3 -A
{s| Rk« ®UTg@R%K 2 - @ p2@kk™R > |[*Prikstagir «kqg{ k| ® ®" yPrikg Ngbsfpi® r ~~
ANgrsk{™kTs{ {BIx®2 HRGEkPRES T MsS®Fr« «® | i ~2j [ " BPAKkkE ®sg | "Fzq
“8§qg@Miskzz~p FT k ®2 Muss|®&f| "l s{{s «sP| «¢ S| «® T g®s~| Mz fsqr ®«
ceA? s | ®k| "] gk o

Prk| «®2 g®~2 ~A|i ®2/"rsPkk«pspf 5p«@B8RzZRAKkPPEKRGHr s ®r ®r k
§/2®r «rA4pglg 3k T ¢ AT kizky®Espgpsgdta~@@kagE@ T2 "dKk «® fk

AN 2k kkhiil®@P § ~2 @ kg FRUT|®Q ®Y kbis«%[k 2ks| «8kg®s~|1 Prk ~s
"s« MNzz- fsHp8klkg®kitgr fsqr® 2~ {"s| ®k| Flldls | ps 227" | fsk « g k{
akgk2®sFg "®s~|"qusgk? MIFH QASAT2 Ki ®~ JIir2 @&y g®s ~flk« "dki s |

p~2 §ak k| ® ®s k AKS| ®k¢ir | gkii {2%x—-2 "z®kaA®s ~| «]

C}Calpuly
Pomona









































http://www.youtube.com/watch?v=S-WaykoQMXU







