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1

AIR TERMINAL COST SUMMARY*

STOLPORTS

ZONE
NR

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

20

21

22

24

26

29

30

*. 1980

TERMINAL NR . OF
TYPE GATES

C

A

C

B

D

A

A

B

A

B

A

A

A

B

D

C

B

B

A

A

B

A

A

A

B

costs in 1970

16

5

5

2

4

7

5

5

8

3

4

5

3

6

' 7

6

2

4

6

3

2

3

3

4

4
TOTAL

dollars in $mill

*COST

348.0

38.6

94.5

37.4

53.5

19.6

16.0

18.0

18.3

1.5.0

14.2

14.8

13.6

19.5

54.8

76.3

26.4

21.1

17.4

13.1

16.3

14.0

13.2

15.2

26.3
1015.1

ion. See

ZONE
NR

1

2

3

4

5

6

7

8

9

TO

11

12

1.3

14

15

16

17

18

20

21

22

24

26

29

30

Para. 8.4.9.

VTOLPORTS

TERMINAL
TYPE

F

F

F

F

G

E

E

E

E

E

E

E

E

E

G

F

E

; E

E

E

E

E

. E

E

E

NR.OF
GATES

16

5

5

2

4

7

5

5

8

3

4

5

3

6

7

6

2

4

6

3

2

3

3

4

4
TOTAL

i

i 1

*COST

86.5

32.4

31.6

17.4

12.4

11.8

9.6

9.5

12.0

7.6

8.4

9.1

7.7

10.5

17.8

35.3

8.2

9.3 t
j

10.6 :

7.6

6.8

7.8

7.6

8.8

10.0
396.3

FIGURE 8-41

REV SYM NO. D6-25476

PAGE
6-7000



OOO

S
?



C
O

Oa.

L
U
oOOoQL
U
M2OIEOC

OI
L
U

IOLu
O

OOC
O

O

O

C
O

1CL.
i—5C

O•̂
M

oC
O

C
O

o

L
UH
-

2r~
i

tok
-

2L
U

L
UO
£

BexL
U

0£L

i
~

â
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LOCKHEED-CALIFORNIA COMPANY

Study of Aircraft

in

Intraurban Transportation Systems

NASA/Ames Contract NAS Z-5989

AGENDA

3 December 1970

I. INTRODUCTION - Management Overview E. G. Stout - Study Leader

1. Title - Study of Aircraft in Intraurban Transportation Systems

2. Summary Flow Chart - Phase I Aircraft Concepts Selection

3. Summary Flow Chart - Phase II Aircraft Concepts Evaluation

h. Market Scenario

5. Study Area Selection

6. V/STOLports and Service Zones - Detroit Metropolitan Area

7. Topography

8. Climate

9. Regional Population

10. Political

11. Demand Analysis - Assumptions

12. Demand Analysis - Data Base

13. Transportation Complement

llf. Operational Requirements

15. Scenario Overview

16. Candidate Intraurban Aircraft Concepts Matrix

17. Representative Aircraft Concepts

18. Detailed Flow Chart - Phase I (handout)

19- Selected Aircraft Concepts

20. Standard Fuselage Configuration



Study of Aircraft in - 2 - Agenda
Intraurban Transportation Systems 3 December 1970

21. Aircraft Synthesis - Flow Diagram

22. Typical Performance Carpet Plot - Takeoff Field Length '

23. Typical ASSET Computer Weight Print-out..

2h. Cost Analysis - Flow Diagram

25. Typical ASSET Computer Cost Print-out

26. Typical Synthesis Carpet Plot - Gross Weight

27. Typical Synthesis Carpet Plot - Flyaway Cost

28. Typical Synthesis Carpet Plot - DOC

29. Total System Synthesis - Flow Diagram

30. Bar Chart - Total System Cost Comparison

31. Bar Chart - Percent Makeup of Total System Cost

32. Bar Chart - Percent Makeup of IOC

33- Bar Chart - Percent Makeup of DOC

3̂ 4. Fare vs Service Summary

35. VTOL Comparison - 20 Minute Service

VTOL Comparison - minimum Fare

36. STOL Comparison - 20 Minute Service

STOL Comparison - Minimum Fare

37 • Concept Selection Summary

38. Conclusions and Recommendations - Phase I

BREAK

II. SYSTEM ANALYSIS AND COSTS L. A. Vaughn - Systems Analysis

Detail discussion of Market Scenario, Demand Analysis and Total System Costs.

III. AIRCRAFT CONCEPTS H. C. Matteson - Advanced Systems Design

Detail discussion of Aircraft Concepts Selection and parametric performance
date bank.

IV. TOTAL SYSTEM SYNTHESIS AND EVALUATION D. E. Sherwood - Synthesis
and Evaluation

Detail discussion of Aircraft and Total System Synthesis and Evaluation
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21. Aircraft Synthesis - Flow Diagram

22. Typical Performance Carpet Plot - Takeoff Field Length
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2k. Cost Analysis - Flow Diagram

25. Typical ASSET Computer Cost Print-out
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27. Typical Synthesis Carpet Plot - Flyaway Cost
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29. Total System Synthesis - Flow Diagram

30. Bar Chart - Total System Cost Comparison
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32. Bar Chart - Percent Makeup of IOC

33. Bar Chart - Percent Makeup of DOC

3̂ f. Fare vs Service Summary

35. VTOL Comparison - 20 Minute Service

VTOL Comparison - minimum Fare

36. STOL Comparison - 20 Minute Service

STOL Comparison - Minimum Fare

37• Concept Selection Summary

38. Conclusions and Recommendations - Phase I

BREAK

II. SYSTEM ANALYSIS AND COSTS L. A. Vaughn - Systems Analysis

Detail discussion o.f Market Scenario, Demand Analysis and Total System Costs.

III. AIRCRAFT CONCEPTS H. C. Matteson - Advanced Systems Design

Detail discussion of Aircraft Concepts Selection and parametric performance
date bank.

IV. TOTAL SYSTEM SYNTHESIS AND EVALUATION D. E. Sherwood - Synthesis
and Evaluation

Detail discussion of Aircraft and Total System Synthesis and Evaluation



LOCKHEED-CALIFORNIA COMPANY

Study of Aircraft

in

Intraurban Transportation Systems

NASA/Ames Contract NAS Z-5989

AGENDA

3 December 1970

II. SYSTEMS ANALYSIS AND COSTS L. A. Vaughn - Systems Analysis

1. Title - DOC/IOC/TSC

2. Cost Analysis Objectives

3. Cost Ground Rules

k. DOC Flow Diagram

5. Design and Development Cost Elements

6. Production Cost Elements

7. Crew and Fuel and Oil Equations

8. Maintenance Elements

9. Sample Maintenance Equations - Equipment and Furnishings

10. IOC Elements

11. Facilities Concept

12. Facilities Equation

13. Personnel Equations

1^. Total System Cost Flow Diagram

15. Total System Cost Premises

16. DOC/IOC Summary

17. TSC Summary

18. TSC Comparison (1975 vs 1985)

19. Breakdown of Fare

20. Sensitivity Analysis - Operational Parameters

21. Subsidy Definition

22. Fare and TSC vs Subsidy



LOCKHEED-CALIFORNIA COMPANY
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NASA/Ames Contract NAS Z-5989

AGENDA

3 December 1970

Ill .AIRCRAFT CONCEPTS

1. Aircraft Concepts

2. Concept Matrix

3. Aircraft Design Ground Rules

U. Aircraft Design Ground Rules

5. Study Approach

6. Fuselage

7. Four Door Interior Arrangements

8. Timeline - Enroute Stop

9. Unload/Load Cycle Time

10. Fuselage Interior vs Capacity

11. General Arrangement - 60 Passenger -

5 Abreast - 2 Aisles

12. 1975, 1985 Tilt Wing VTOL

13. 1975, 1985 Compound Helicopter

lU. General Arrangement - Point Design

60 Passenger Compound Helicopter - 1975

15. General Arrangement - Point Design

60 Passenger Compound Helicopter - 1985

16. 1975, 1985 Deflected Slipstream STOL

17. 1985 Augmentor Wing STOL

H. C. Matteson - Advanced
Systems Design
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18. Flap - Propulsion Concept -- Augmentor Wing

19. 1985 Autogyro STOL

20. General Arrangement - Point Design

60 Passenger Autogyro STOL - 1985

21. 1975, 1985 CTOL

22. Propulsion Technology

23. Propulsion Technology (Cont'd)

2k. Pratt & Whitney 1975 Turboprop - Takeoff Thrust vs M

25. Pratt & Whitney 1975 Turboprop - Maximum Control Thrust vs M

26. Pratt & Whitney 1975 Turboprop - Part Throttle SFC's

27. Pratt & Whitney 1975 Turboprop - Scaling Data

28. Aerodynamic Technology

29. Performance Trends - Autogyro

30. Size Trends Technology - Compound - 1975 - 1985

31. Size Trends Technology - Autogyros - 1975 - 1985

32. Community Noise

33. Community Noise

3̂ . Structures/Materials/Weights Technology

35. Aircraft Systems Technology

36. Avionics Technology

37- Avionics Weight Summary

38. Safety/Survival



LOCKHEED-CALIFORNIA COMPANY

Study of Aircraft '

in

Intraurban Transportation Systems

NASA/Ames Contract NAS2-5989

AGENDA

3 December 1970

IV. TOTAL SYSTEM SYNTHESIS St. EVALUATION D. E. Sherwood
Synthesis & Evaluation

1. Problem

2. What Are The Costs?

3. What Is The Market?

k. What Are The Aircraft Characteristics? •

5. What Is A Solution?

6. Overall Summary Flow Chart - Phase I

7. Aircraft Synthesis

8. Required Fuel/Weight

9. Total Time to Climb

10. Takeoff Field Length

11. Landing Field Length

12. Weight Make-up

13. Takeoff Gross Weight

Ik. Aircraft Flyaway Cost

15. Direct Operating Cost

16. Effect of Field Leng.th

17. Effect of Payload on Takeoff Gross Weight

18. Total System Synthesis

19. Matrix of Investigation

20. System Cost vs Runway Length

21. Total System Cost Comparison



IV. Total System Synthesis & Evaluation Page Two

22. Percent Makeup of Total System Cost

23. Field Length Effect - 1975 Technology

21!. Field Length Effect - 1985 Technology.

25. System Cost vs Aircraft Size

26. Passenger Capacity Effect - 1975 Technology

27. Problem of Analysis

28. Methods of Analysis

29. Minimum Fare Method - Step 1

30. Minimum Fare Method - Step 2

31. Minimum Fare Method - Step 3

32. Potential Passenger Traffic Volume

33. 20 Minute Schedule Method - Step 1

31*. 20 Minute Schedule Method - Step 2

35. 20 Minute Schedule Method - Step 3

36. Comparison of Methods

37. Comparison of VTOL Concepts

38. Comparison of STOL Concepts

39- Concept Selection Summary

^0. Fare vs Service Summary

1*1. Conclusions and Recommendations






