Rocket Trajectory Nomograms
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Small High Power, H-I

2inch High Power, I-J
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Estes X .
2. Move along horizontal to left border of density scale

A8 1000 g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
lo = 23Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
w = 3 :
gbum z 25?:21 N 500 i time to apogee: 3.7s, expected altitude: 62m
s:téﬂsoum; ‘ - empty weight [g]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Estes 1000 = 2. Move along horizontal to left border of density scale
B4 § 3. Move up slantgd Iine_to vertical Iine matching de_nsity. at Iaunch_site
2 4. From intersection point move horizontally to vertical line matching rocket mass
o = 43Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 42N g
Lbum z 150;; 500 i time to apogee: 5.3s, expected altitude: 145m
e E empty weight o]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Estes 2. Move along horizontal to left border of density scale
C6 1000 g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
lo = 88Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 47N £
tbu?n z 1;38?“21 N\ s00 2 time to apogee: 7.1s, expected altitude: 300m
szgilmf;ruslcurve,org ) em pty Welg ht [g]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass

5. Read off expected time to apogee from red curves, altitude from green curves

time to apogee: 8.5s, expected altitude: 419m
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
g . | d i ical li hing densi | h si
D24T 3 i ll\:/lr(())\rlr? i%?e?sir::tt(ieon Igsirt:t) ;irsgiol?:orr:]tz\:l(; tlzgi/e:etirzzilt)lli:; r?\uarzshir?gerocket mass
l o = 180Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 148N g
Lburn z 1822m§1 N\ 00 é time to apogee: 8.3s, expected altitude: 442m
aa source - empty weight [g]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
g . I d li ical li hing densi I h si
D 7 " R C ;” i ll\:/lr(())\rlr? i%?e?sir::tt(ieon Igsirt:t) r\T/ﬁ)r\t/IZ iolrri]zeorr?tzlc; tlgglezirglt)lli:; r?\uarzshi:gerocket mass
l o = 185Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 65N £
Lbu?n - 3.48;;1 N\ s00 2 time to apogee: 9.4s, expected altitude: 450m
Eatatso:rce: B empty weight [g]
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Aerotech 1. From rocket diameter scale move down alohg slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
D9W 1000 % 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 188Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 100N g
Lbum z ;-48ﬁ;1 N\ 500 é time to apogee: 8.9s, expected altitude: 429m
e “ empty weight [g]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
D 13W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
lo = 19.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 113N g
t bu?n z 1;372;1 N\ 500 g time to apogee: 8.6s, expected altitude: 469m
Dalaso:rce: - empty Welght [g]
Aerotecl
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
D2 1T 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 19.6Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
ag = 208N g
t bu?n z ‘l)égi]; N\ 500 é time to apogee: 8.3s, expected altitude: 477m
Ealaso:rce: B empty Welght [g]
erotecl
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
D 15T 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 19.6Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 140N g
tbu?n z ;fom; N\ s0 2 time to apogee: 8.6s, expected altitude: 459m
e E empty weight o]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
E 1 1J § 3. Move up slantgd Iine_to vertical Iine matching de_nsity. at Iaunch_site
2 4. From intersection point move horizontally to vertical line matching rocket mass
l ot = 329Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 116N g
tbu?n = 2.83s N\ 50 2 time to apogee: 10.6s, expected altitude: 725m
d = 24mm '@
- “ empty weight [g]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
2. Move along horizontal to left border of density scale

E 1 2J - R C 008 3. Move up slanted line to vertical line matching density at launch site

i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 342Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 112N g
Upum = 3055 N\ w0 2 time to apogee: 10.7s, expected altitude: 764m
d = 24 mm §

Data source

empty weight [g]

Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
E23T § 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 353Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 225N g
t bu?n z ;95;;1 N\ s0 2 time to apogee: 10.5s, expected altitude: 686m
e E empty weight o]
0 © 2007-2008 Andreas Miiller, translation by translator 100 200 300 400 500 600
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
1000
E 16W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 384Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 141N g
tbu?n z ggnm; N\ 00 é time to apogee: 11.4s, expected altitude: 754m
Dalaso:rce: - empty We'ght [g]
Aerotecl
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
ESOT g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 395Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 324N g
t bu?n z ;42r2n§1 N\ 500 é time to apogee: 9.7s, expected altitude: 777m
Dalaso:rce: B empty Welght [g]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
E28T g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 39.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 325N g
t = 122 = ; . i .
i m; N\ 00 ;) time to apogee: 10.0s, expected altitude: 785m
Data source: empty We'ght [g]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
E 15W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 39.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 151N g
t bu?n z 3'46:‘“; N\ 500 g time to apogee: 10.7s, expected altitude: 843m
e ) empty weight [g]
0 © 2007-2008 Andreas Miiller, translation by translator 100 200 300 400 500 600
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
E 18W g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 39.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 181N g
t bu?n z 3'42?“; N\ s0 2 time to apogee: 10.5s, expected altitude: 816m
o ) empty weight [o]
0 © 2007-2008 Andreas Miiller, translation by translator 100 200 300 400 500 600
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F 12J 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 432Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 147N g
tbu?n z S'Afgrsn; N\ 500 g time to apogee: 11.1s, expected altitude: 887m
Dalaso:rce: - empty We'ght [g]
Aerotecl
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F62T g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 46.2Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 462N g
tpum = 1.00s \ T ; . ; .
bum = 20 M 500 ; time to apogee: 7.4s, expected altitude: 255m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F24W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 47.3Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 222N g
tpun = 2.13s \ T ; . ; .
bum = A 500 ; time to apogee: 8.0s, expected altitude: 286m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F27 R g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 495Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 204N g
tpun = 242s \ T ; . ; .
bum = oo mm 500 ; time to apogee: 8.2s, expected altitude: 297m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F39T 2 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 49.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 37.3N g
t = 1.33 = ; . i .
b m; N\ 00 % time to apogee: 8.1s, expected altitude: 323m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F3 7W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 50.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 317N g
= 1.60 = ; . ; .
t bum " % m; N\ 00 ; time to apogee: 8.0s, expected altitude: 288m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F23 FJ g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 528Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 238N g
t = 222 = ; . ; .
bun =2 m; N\ 00 ; time to apogee: 8.5s, expected altitude: 331m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
FZ 1W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 55.8Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 222N g
t = 252 = ; . ; .
bun =2 mzq N\ 00 ; time to apogee: 9.0s, expected altitude: 373m
Data source: empty We|ght [kg]
Aerotech
0 ©.2007:2008 Andreas Miller, raniatin by ransitor 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 15 1.6 17 1.8
il \ \ \ | | |
BEsE \ \ \ | | l
L7 . L N \ \ \ \ | I |
70 B [300m] N \ \ \ \ l
| / N
LT e [N N L \ | |
N\ AVEAY \ \ | I l
1 RN N | |
60 T
aniigdin A \ |
LT EBE ~ \ | |
T P \ \ \ T \ |
il o= LU |
* (HA \ |
LT 7[\33’ N \ \ \ \ | | | i
/ | I X \ \ VT \ \ l
i ISR R
© T P IR |
LT i _\\\ N \ VAT I | | [
IS WL NPT T \ |
T NN N R L |
jns AN NN ATy Tt ! I
. SN NN R RREN
EEEES N AN NANER AT B A | | | I |
I ANAVALRIA 1l |
1 139 1 1 T
T ] \\ \\ \ \ @%@1 \200m| \ [100m]
\
L s \\\ R \V AR O A |
il \\ | \ \klo \ By || || \ S Bs s
20 153
NS WAV O A [ I
L]
b Gy 2 5 ?e/nS;t]y 5 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
g/m .
takeoff weight [kg]

80

70

60

50

40

30

20

[wuw] ser8Wrelg puid YoINd

MTZ4



8-€

[ww] 1a18WRIQ

12v4

Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F42T g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 55.9Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 380N g
tpun = 1.47s \ T i . i .
bum = oo mon 500 ; time to apogee: 8.6s, expected altitude: 373m
Data source: empty We|ght [kg]
Aerotech
0 ©.2007:2008 Andreas Miller, raniatin by ransitor 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F35W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 57.6Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 360N g
t = 1.60 = ; . ; .
bum = I m; N 500 ; time to apogee: 8.8s, expected altitude: 381m
Data source: empty WE'Ight [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
FZOW g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 60.6Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 226N g
t = 2.68 = ; . ; .
bun =2 mzq N\ 00 ; time to apogee: 9.3s, expected altitude: 413m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
g . lanted i ical li hing densi I h si
F2 6 FJ g i ll\:/lr(())\rlr? i%?e?sir::tt(ieon Igsirt:t) ;irsgiol?:orr:]tzm tlzgi/e:etirzzzlt)lli:; r?\uarzshir?gerocket mass
l ot = 625Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 239N g
Lbu?n z géerlniq N\ 500 % time to apogee: 9.5s, expected altitude: 409m
Data soure: ) empty weight [kg]
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Aerotech

[1sv w] spmnfe ans youne

Data source:

© 2007-2008 Andreas Milller, translation by tr

1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass

5. Read off expected time to apogee from red curves, altitude from green curves

time to apogee: 9.7s, expected altitude: 393m

empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F50T g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 687Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 481N g
tpun = 143s \ = : . o
bum -~ 29 mm 500 ; time to apogee: 9.6s, expected altitude: 485m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
000 g 2. Move along horizgntal to Ief_t borger of den_sity scalc_a _
F2oW L Mo eesoeson pin v noomaly st g ot mass
l ot = 70.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 263N g
Lbu?n z ;ée?nzq N\ 500 % time to apogee: 10.1s, expected altitude: 496m
pata souce: ) empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F52T g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
lo = 730Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 514N g
t = 142 = ; . i .
bn = e mzq N\ 00 % time to apogee: 9.8s, expected altitude: 498m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 104T g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 76.9Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 855N g
tpum = 090s \ = . . o
bum = 29 M 500 ; time to apogee: 9.8s, expected altitude: 526m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
F4OW g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 781Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 379N g
Cpum = ;-906 S N\ s0 2 time to apogee: 10.3s, expected altitude: 537m
= mm 7}
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 54W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 8LINs 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 537N g
t = 151 3 i . i .
b =S mzq N\ 00 % time to apogee: 10.3s, expected altitude: 561m
Data source: empty WE'Ight [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 142 g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 846Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 939N g
€ bum z gég?nzq N\ 00 ; time to apogee: 10.3s, expected altitude: 621m
Data source: empty WE'Ight [kg]
Aerotech
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
G 38 FJ g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 86.8Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 329N g
€ bum z ;ée:lnzq N\ 00 g time to apogee: 11.1s, expected altitude: 626m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 2. Move along horizgntal to Ief_t borger of den_sity scalc_a _
G53FJ 3 P imascao pot e ol vonio e e skt mss
lo = 921Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 498N g
Lbu?n z ;-gsfnzq N\ 500 % time to apogee: 11.0s, expected altitude: 654m
pata souce: ) empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 33J g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 984Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 30.1N g
t = 3.27 = ; . : .
bn = mzq N\ 00 ; time to apogee: 11.9s, expected altitude: 701m
Data source: empty We|ght [kg]
Aerotech
0 ©.2007:2008 Andreas Miller, raniatin by ransitor 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 15 1.6 17 1.8
N T N( \ \
LT / 1= i \ \ \ \ \
L7 jgs i \ AN \ \ \ \ I
)} , N NEEN \ |
///// ,/— N
L Ll = \ ™~ \ \ \
T500m] \ \ \ I |
B // N \\ \ \ \ | \
LT LN 1 | [N
60 1
Al B \ NN \ \ LI
LT [600ml] : \ N \ 1\ \ [l |
i i T N NN \ \ | [l \
il EC SRR N TR 0
* T A AN AL L \
LT - < < \ N\ \ \ \ (I \ \ |
a0 N A L
PRy 800m \ \ \ \
[ \ \\ AN AL AW \ 1] 1 1| 11
AT [ N N
© / Sl N \ |
=TT B [N N\ N A\ \ \ | |
I =T AN \ N\ \ \ \ \ \
il RN \ [ | |
pas 14s 1100mr~¢\ \ N NN \}\ AN | | il I
ssnill NI N \
» =R m NN NN YA RAVRIA L |
EEEES N ANTRNY {\ NN \ \ | \ \ | | AN [
| 1300
E = AN I L |
LT ENILISN \\ 7\00m\ \ \SOOr‘\n \‘{AOOn: \ 30|O‘m zolOm\ \ 100m
B2 1500m \ \ N 1\ “ ‘ I ‘ ‘ ‘ ‘
N I NN N NN NV NN TN MWV TPV L | | |
| [T 183, | |
\\ \ 15s] \\[14s] \|[13g]||\ [129] 119 10s 9s| 89 73 6]
20 19s] I
R B NN S NN\ Y WY WY W B W A W | ! !
’ ANANAN VAV AR R I AR
b Gy 2 5 ?e/nS;t]y 5 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8
g/m .
takeoff weight [kg]

80

70

60

50

40

30

20

[wuw] ser8Wrelg puid YoINd

[eEED



€€

[ww] 1a18WRIQ

MOYO

Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G4OW 2 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
lo = 99.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 431N g
tpum = 2.30s \ = : . e
b ~ Somm 500 § time to apogee: 11.6s, expected altitude: 731m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 35 EJ 2 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 101.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 347N g
t = 291 = ; . i .
bun =25 m; N\ 00 ; time to apogee: 11.9s, expected altitude: 766m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 77 R g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 101.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 796N £
€ bum z ;-ngnzq N\ 00 g time to apogee: 11.4s, expected altitude: 750m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 79W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 106.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 552N g
€ bum z ;-ggfnzq N\ 00 ; time to apogee: 11.8s, expected altitude: 787m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 7 1 R g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 106.9Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 629N g
tpum = 170s \ = : . o
bum = 29 500 ; time to apogee: 11.5s, expected altitude: 774m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 67 R 2 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 109.5Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 685N g
tpum = 1.60s \ = : . e
b 38 500 § time to apogee: 11.7s, expected altitude: 752m
Data source: empty WE'Ight [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
G 786 g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 109.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 746N £
t = 147s = ; . i .
bum -~ 29 mm N\ 500 ; time to apogee: 11.7s, expected altitude: 811m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 6 1W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 110.8Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 543N g
t = 204s 3 i . i .
bum -~ 28 mm N\ 500 ; time to apogee: 11.8s, expected altitude: 768m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 339 N g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 112.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3122N g
Upum = 0365 N\ s0 2 time to apogee: 11.2s, expected altitude: 770m
= 38mm §
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 766 2 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1145Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 572N g
tpum = 2.00s \ = : . e
b ~ Somm 500 § time to apogee: 11.9s, expected altitude: 839m
Data source: empty WE'Ight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 64W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 118.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 568N g
t = 2.09 = ; . ; .
bun =2 mzq N\ 00 % time to apogee: 12.2s, expected altitude: 865m
z:::tzz:mer empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 80T g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 133.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 737N g
Upum = 181s N\ s0 2 time to apogee: 12.5s, expected altitude: 980m
= 29mm i
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 69 N g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 136.3Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 682N g
t = 2.00 3 i . i .
bun = % mzq N\ 00 ; time to apogee: 12.8s, expected altitude: 947m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
G 75J 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 161.4Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 734N g
Upum = 2.208 N\ s0 2 time to apogee: 13.7s, expected altitude: 1127m
= 29 mm §
Data source: empty We|ght [kg]
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A 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotech ) .
1600 2. Move along horizontal to left border of density scale
H 238T 2 3. Move up slanted line to vertical line matching density at launch site
4. From intersection point move horizontally to vertical line matching rocket mass

ot = 151.2Ns » 5. Read off expected time to apogee from red curves, altitude from green curves
ag = 189.1N
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L 09 500 time to apogee: 10.6s, expected altitude: 589m
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Data source
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizgntal to Ief_t borger ofden_sity scalc_a _
H128W . From intersecton poin move horzontal o vertcal ine matching rocket mass
l o = 155.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 103.8N £
:ibum z ;-95?“; N\ s0 2 time to apogee: 11.1s, expected altitude: 600m
:atatso:rce: - empty We'ght [kg]
© 2007-2008 Andreas Miiller, translation by translator 1 2 3
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
g 3.M lanted line t tical li tching density at | h sit
H 165 R :Z’ 4. Fr(())\rlr(1e i%?e?sir::t(ieon Igsin(t) r\;eorvlgiolr?:orr?t;r; tlzgi/e:etirzzjl)lli:e rE:\uar:(C:hir?é]erocket mass
l ot = 160.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1532N g
Lbu?n z ;-gofn; N\ 500 g time to apogee: 11.2s, expected altitude: 644m
e source - empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
H 55W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 161.2Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 587N g
Lbu?n z 397fn§1 N\ s00 2 time to apogee: 11.6s, expected altitude: 638m
pa source: : empty weight [kg]
erotecl
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
H 73J § 3. Move up slanted line to vertical line matching density at launch site
2 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 162.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 465N £
Cpun = 3505 N\ w0 2 time to apogee: 11.8s, expected altitude: 540m
d = 38mm i
o s N empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
H 97J § 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 179.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1121N £
Lbu?n z ;-;5?“21 N\ 500 ; time to apogee: 12.0s, expected altitude: 712m
Do s B empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
g 3. M I d li ical li hing densi I h si
H 180W ;” 4. Fr(())\rl: i%ltae?sir::tt?onlgsi:t) ;%Sgar]olr?:om:r; tlggi/el('etirljlt)lli:; ranuar:cc::hi:gerocket mass
l o = 196.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1405N g
Lbu?n z ;;‘?nzq N\ s0 2 time to apogee: 12.5s, expected altitude: 822m
i:::tzz:fc : : empty weight [kg]
© 2007-2008 Andreas Miiller, translation by translator 1 2 3 4
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
g . | d li ical li hing densi | h si
H 123W :Z’ i ll\:/lr(())\rl: i%ltae?sir::tt?onlgsi:t) ;%Sgar]olr?:om:r; tlggi/el('etirljlt)lli:; ranuar:cc::hi:gerocket mass
l o = 197.6Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 760N g
Lbu?n z gée(r)nzq N\ s0 2 time to apogee: 12.8s, expected altitude: 786m
o i empty weight [k]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
g . | d li ical li hing densi | h si
H 2 10 R 3 i ll\:/lr(())\rlr? i%?e?sir::tt(ieon Igsirt:t) ;irsgiol?:orr:]t:\:l(; tlz%/ezirglt)lli:; r?\uarzshir?gerocket mass
l o = 210.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 208.0N £
Lbu?n z ;-90;; N\ s00 2 time to apogee: 12.8s, expected altitude: 908m
Ea:atso:rce: - empty We'ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
g . I d li ical li hing densi I h si
H 148 R 3 i ll\:/lr(())\rlr? i%?e?sir::tt(ieon Igsirt:t) ;irsgiol?:orr:]t:\:l(; tlz%/ezirglt)lli:; r?\uarzshir?gerocket mass
l o = 214.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1428N g
Lbu?n z ;;352;1 N\ 500 é time to apogee: 13.0s, expected altitude: 899m
Da s N empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizontal to left border of density scale
g . | d li ical li hing densi | h si
H 220T 3 i ll\:/lr(())\rlr? i%?e?sir::tt(ieon Igsirt:t) ;irsgiol?:orr:]t:\:l(; tlz%/ezirglt)lli:; r?\uarzshir?gerocket mass
l o = 215.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2154N £
Lbu?n z ;-902;1 N\ s00 2 time to apogee: 12.9s, expected altitude: 931m
E:::tzz:rce: - empty We'ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
g 3. M lanted line t tical li tching density at | h sit
H 669 N 3 4. Fr(())\rlr? i%?e?sir::t(ieon Igsin(t) r\;eorvlgiolr?:orr?tzﬂl(;lg?/ezirgl)lli:e r?\uarzshir?(i:]erocket mass
l o = 219.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 667.9N g
tbu?n z g:i\; N\ s0 2 time to apogee: 12.8s, expected altitude: 950m
Do s B empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 1000 = 2. Move along horizgntal to Ief_t borger of den_sity scal_e _
H242T § 2 From inersection paint move horsontaly 1o vertal ne matehing rocket mass
l ot = 219.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1833N g
Lbu?n z ;;322;1 N\ 500 E time to apogee: 13.1s, expected altitude: 932m
Dat source: empty weight [kg]
© 2007-2:08 Andreas Miller, translation by translator 1 2 3
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
H 2506 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 231.0Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 25L1N £
toun = 0.92s N\ 50 2 time to apogee: 13.4s, expected altitude: 1014m
d = 29 mm §
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 1 2 3
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
H 1 12J 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
o = 280.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 826N g
t bu?n - gg‘om; N\ s00 2 time to apogee: 15.5s, expected altitude: 1202m
Ealaso:rce: - empty WEIght [kg]
erotecl
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
H 268 R 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
o = 309.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2625N g
t = 1.18s 3 i . i .
burn ~ 2o N 500 ;) time to apogee: 15.2s, expected altitude: 1374m
Data source: empty WEIght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
I 357T 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 317.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 288.8N g
Lo = 1.10s N\ s0 2 time to apogee: 15.2s, expected altitude: 1398m
= 38mm §
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site
4. From intersection point move horizontally to vertical line matching rocket mass
5. Read off expected time to apogee from red curves, altitude from green curves

time to apogee: 15.5s, expected altitude: 1410m
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Aerotech
l o = 317.9Ns
Fag = 211.9N
tpun = 150s
= 38 mm
Data source:
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
H 999 N 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 320.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 972.6N g
t pun = 0.33s \ = : . e
bum = 35 500 ; time to apogee: 14.9s, expected altitude: 1413m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
I 200W g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 326.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1812N g
€ bum z ;'982;1 N\ 500 g time to apogee: 15.7s, expected altitude: 1459m
Data source: - empty We|ght [kg]
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© 2007-2008 Andreas Miiller, translation by translator 1 2 3
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
I 1 6 1W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 3335Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 145.0N g
€ bum z g:om; N\ 00 é time to apogee: 16.1s, expected altitude: 1477m
Data source: - empty We|ght [kg]
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© 2007-2008 Andreas Miiller, translation by translator 1 2 3 4
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
I 2456 g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l ot = 3505Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2395N g
t bum z ;:i\; N\ 00 g time to apogee: 15.9s, expected altitude: 1560m
Data source: empty We|ght [kg]
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© 2007-2008 Andreas Miiller, translation by translator 1 2 3
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
I 2 25 FJ 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 371.3Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 206.3N g
tpum = 1.80s \ = : . e
bum = 35 mm 500 ; time to apogee: 16.5s, expected altitude: 1622m
Data source: empty We|ght [kg]
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© 2007-2008 Andreas Miiller, translation by translator 2 4
100 T = — = T
B / N \
| L / AN
sl ] 9s X
9 - N
LT \
LT = e S \
80 LT EOS], - N\ \
=T L NG
L LT / P~ \ \
| | | 7 o ~ \
- 11sH1000m N
70 | | L1 \\
LT || N
LT \\ \
| | \\ \ \
60 il ] ™ \
T N N T
LT N AN N\ \ \ \
sl N N N\ \ \ \
LT \k\\\\ \ \
50 LT
- I A\ \ \
L N\ NN \ \ [ | \
eescERiln N \ \[ 1 \
i N\ \ \ \
o N AL \ \
apii NN REA I ‘\
Il NN A AL L || \.
o N M \ i \
DAY i ARV |l
T NARENERERE NN
b G, 2 E Dens;ty § 1 3 4
S [gm’] ©S

takeoff weight [kg]

100

90

80

70

60

50

40

30

20

[wuw] ser8Wrelg puid YoINd

= T4



ey

[ww] 1a18WRIQ

CPSTI

Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
I 154J 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 375.4Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1043N g
tpum = 3.60s \ = : . e
bum = 38 mm 500 2 time to apogee: 17.4s, expected altitude: 1651m
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 1 2 3 4
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Quick Find Diameter [mm]
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Aerotech

. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
. Move along horizontal to left border of density scale

. From intersection point move horizontally to vertical line matching rocket mass

1
1000 2 M
I 1299 N § 3. Move up slanted line to vertical line matching density at launch site
o 4. F
5.R

Il = 424.4Ns ead off expected time to apogee from red curves, altitude from green curves
Fag = 12484N g

Loum = 0.345 N\ s0 2 time to apogee: 13.4s, expected altitude: 933m

d = 38mm §
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
|435T 1000 g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 517.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 369.6N g
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Aerotech 1000 = 2. Move along horizgntal to Ief_t borger of den_sity scal_e _
I366R L& From intersection pain move horzomtal o vertal fne matching rocket mass
Il = 537.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3580N g
€ bum z ;;352;1 N\ 00 g time to apogee: 16.0s, expected altitude: 1291m
Do s B empty weight [kg]
20 © 2007-2008 Andreas Miller, translation by translator — _ 2 - \3 4
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

takeoff weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
|364 FJ 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 551.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3242N g
€ bum z ;émm; N\ s0 2 time to apogee: 16.2s, expected altitude: 1289m
Ealaso:rce: - empty WEIght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
I 600 R 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass

Il = 640.1Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 5425N g
Lo = 1185 N\ s0 2 time to apogee: 17.7s, expected altitude: 1654m

= 38mm §

Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J350W 5 2 3. Move up slanted line to vertical line matching density at launch site
- 3 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 649.6Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 4330N g
Loum = 1.50s N\ s0 2 time to apogee: 17.9s, expected altitude: 1684m
= 38mm E
pa source: empty weight [kg]
© 2007-2008 Andreas Miiller, translation by translator 2 3 4 5
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J420 R 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
| ot = 651.0Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 4043N g
t bum z ;éei\; N\ 500 é time to apogee: 18.0s, expected altitude: 1685m
Dalaso:rce: - empty WEIght [kg]
© 2007-2008 Andreas Miiller, translation by translator 2 3 4
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 350W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 665.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 350.0N g
€ bum z ;;392;1 N\ 00 g time to apogee: 18.3s, expected altitude: 1729m
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 2 3 4
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 2. Move along horizontal to left border of density scale
I 357T 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l ot = 317.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 288.8N £
Lbum z ;;312;1 500 é time to apogee: 8.9s, expected altitude: 374m
Da s N empty weight [kg]
© 2007-2008 Andreas Miller, translation by translator 3 4 5 6
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Aerotech 1. From rocket diameter scale move down alohg slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
|218R 1000 % 3. Move up slanted line to vertical line matching density at launch site
2 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 317.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2119N g
Lbum z ;ésgjq N\ s00 2 time to apogee: 9.0s, expected altitude: 365m
E::tzz:rcer : empty weight [kg]
o ©2007-2008 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
000 g 2. Move along horizgntal to Ief_t borger ofden_sity scal_e _
1161W £ From inersection poin move norisomtaly o vertoal e matehing rocket mass
l ot = 3335Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1450N g
tbu?n = 230s N\ 00 5 time to apogee: 9.5s, expected altitude: 376m
d = 38mm §
pata souce: B empty weight [kg]
© 2007-2008 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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Data source:

© 2007-2008 Andreas Miiller, translation by translator

1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass
5. Read off expected time to apogee from red curves, altitude from green curves

time to apogee: 9.7s, expected altitude: 441m

empty weight [kg]
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Aerotech 1. From rocket diameter scale move down alohg slanted line to vertical line matching drag coefficient.
I 1 17 FJ g ; mgxz 3?2&:?51?:3:%5302?1%2 r%fa?:r?iilgt;ydsec:ski?ty at launch site
i 4. From intersection pc_)int move horizontally to vertical Iin_e matching rocket mass
l ot = 365.5Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 130.3N g
Lbum z 2-48;; s00 2 time to apogee: 10.0s, expected altitude: 384m
e ) empty weight [kg]
©2007-2008 Andreas Miller, translation by translator 3 4 5 6
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
000 g 2. Move along horizgntal to Ief_t borger of den_sity scal_e _
1225FJ L& From intersection pain move horzomtal o vertal fne matching rocket mass
l o = 371.3Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 206.3N g
Lbum z ;;382;1 N\ 500 g time to apogee: 10.1s, expected altitude: 458m
Do s B empty weight [kg]
o © 2007-2008 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
I 154J B 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 375.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1043N g
t bu?n = 360s % time to apogee: 10.5s, expected altitude: 416m
= 38mm 4
Da s N empty weight [kg]
© 2007-2008 Andreas Milller, translation by t 3 4 5 6
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
|2 15 R 2 3. Move up slanted line to vertical line matching density at launch site
2 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 396.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2135N g
t bu?n = 186s N\ 500 5 time to apogee: 10.5s, expected altitude: 488m
d = 54 mm '@
E::tzz:mer - empty weight [kg]
© 2007-2008 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Igergogclh\l 1000 = 2. Move along horizontal to left border of density scale
:g; 3. Move up slantgd Iine_to vertical Iine matching de_nsity. at Iaunch_site
PRERTIT © 5 Remd of oxpecte e 10 apogee rom e cuves, e fom reen eurves
gs:?n i SGEG;N N 500 % time to apogee: 10.3s, expected altitude: 542m
Do s B empty weight [kg]
© 2007-2008 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
I 1 15W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
= 408.8 Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
= 116.3N g
toun = 3518 s00 2 time to apogee: 11.0s, expected altitude: 453m
= 54mm &
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 2 3 4 5 6
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
I3OOT 1000 % 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 413.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 258.2N £
Lbum z ;ée?n; N\ 500 g time to apogee: 10.9s, expected altitude: 562m
E::tzz:rce : empty weight [kg]
loo©2007-2008Andreas Miiller, translation by translator — 2 — 3 - - 4\ - - : . 5 - . .
rad AN \ )\ \ [ 11 1 | |
| = N NI AEIRUIA \ | | |
] \ \ALUTATL LT I \.
90 I = 11 \ N\ \ \\ \| \ \\ \| \I
T RSN U TN \ |
JANVEN AN A L I L \
’ T RN NG VIR T T T LT | |
| \ IRV \ \
LT Rizs N\ VI \ VA \ \
L7 AN \ AVHAN AW \ \ 1 \ \ I | | |
. pUSAVANINIAVRIAWAN A \ L] |
ANV W NI \
\ VN \ \ W 1 \ | l
L - \ \ AT \ | | | [ |
) DA N A O CIEI |
| (i WA (I Il |
LT \ W L\ A | | I I | l
T LEH NN L\ WA N A WA | | \ l
rI A A NN KAV R RITIA |
50 1T
1T N \\ \\\ \\ \ \\ \\\ \\\ \\ | \\\ | \l \l \\ ‘I
T NCNVAA T VA AR AR l
L s ALV T Il
° T A L T T 1
[ |17 LNV OO L LR AT | | | [ [ [ |
L ARSI UYL R Tty Tl T BRI LT LT ot |
17 %\%‘ﬁ \\\\\\ \\\\ \\\\ \\1 il \I\\ \ \1 \ \l \L \I \1
’///,//’ \ 12s 119 10s| 9s] [8s] 79 ﬁs
- AN il
B I R e R R e A B A A !
2 G, gg Dens;ty 5 3 4 5 6 7
- takeoff weight [kg]

6

3" 1-J

100
90
80
70 o
c
<
x~
o
>
o
o
g
60 3
5}
El
E
50
40
30

100¢€l



219

[ww] 1a18WRIQ

16¢¢l

Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
I 229T § 3. Move up slantgd Iine_to vertical Iine matching de_nsity. at Iaunch_site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 413.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 239.1N g
Lbum z 247;; N\ 500 i time to apogee: 10.8s, expected altitude: 529m
oo e B empty weight [kg]
loo@zf):?jOOSAndreas Miiller, translation by translator — 2 —~ 3 - 4 . : 5 . 61 :
rad \ 1 \ I I
I N \ \ \ \\ \ \ \ l
L] \ NN LA DAL T NN WA L \.
2 T s DN HACE LA PRI THEL L nIn |
LT \ L \ \
B \\ N\ \\ LAY \ Il \ \| \I \l
’ T EANAEA WAL AR [N
JRN \ \ \lL VL || I \
B LS A A R U | |
| N
. o CONS N TN T | |
EAVEA WALV I T L] | |
\ YA L [\ | EREEA L |
LY A\ L\ | | | | | | [ |
) e [RUA J\ NN |
I O AN A LA A A A AT ||
LT A\NNAYAAN EAUEIVEAYAR | HA | | 1]
i NS AV 1A 1 | | \ I
T N A ALY I |
* T RO Y AL |
EREESy 1\ \LA A | | |
g VI AR TN
T AR UL AR
° = A ANAR AT ARV ARV |
o001 O | |
L 600m|-11{500m] [400m] [300m] [200m] [100m]
T MY \.\\M T T
’/,,//”” \ \ \ 12§{ \ [11s \ [20s \ \ 9s] \ [8s] 7] I%SJ
30
B i L i ok o S A ] %
2 G, gg Density § 3 4 5 6 7 8
S [gm’] oS

100

90

80

70

60

50

40

30

[wuw] ser8Wrelg puid YoINd

16Z<¢l



€19

[ww] 1a18WRIQ

dS8¢I

100

90

80

70

60

50

40

30

80

Aerotech

1285R

415.0 Ns
276.6 N
150s
38 mm

o
=}
=}

[1Sv w] spmne aus youne:

1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass

5. Read off expected time to apogee from red curves, altitude from green curves

time to apogee: 10.9s, expected altitude: 560m

Data source: empty weight [kg]
© 70072008 Andreas Mallor, wanslation by vanslator \\ : \ \\ SEUED — ‘\‘\\ \ \ \
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
000 g 2. Move along horizgntal to Ief_t borger ofden_sity scal_e _
1211W . From intersecton poin move horzontal o vertcal ine matching rocket mass
Il = 421.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1914N g
Lburn z géz?n; N\ 00 g time to apogee: 11.1s, expected altitude: 563m
E::tzz:mer : empty weight [kg]
100 © 2007-2008 Andreas Miller, translation by translator 2 3 4 5 6
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Aerotech - ; E/Irc())\rlr:a g)lglr(‘(;tr(]jci)arss:lzlstgallsﬁrgz\:seiog:r; :rllgrilg 2?£;ed line to vert.ical line matching drag coefficient.
11299N L P mmescaon pom meveporsomaly el e mang et mass
I ot i424'4 Ns % 5. Read off expected time to apogee from red curves, altitude from green curves
gs:?n i éz;:‘:iN N 500 % time to apogee: 10.8s, expected altitude: 614m
tech ) empty weight [kg]
loo@zzzxfzcoomndreas Milller, translation by translator _ 2 _ _ 3 _ 4 : : 5 : 6‘ 7 : 8
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Aerotech - ; E/Irc())\rlr:a g)lglr(‘(;tr(]jci)?s;:lzlstgallsﬁrgz\:s;og:r; :rllgrilg 2?£;ed line to vert.ical line matching drag coefficient.
1195J L 2 From mersection peint move horsomtal o verical Ine matching ocket mass
Il = 443.0Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 156.5N g
Lbum z gésfn; N\ 500 i time to apogee: 11.6s, expected altitude: 580m
h ) empty weight [kg]
© ZZj;e;oos Andreas Miller, translation by translator 2 3 4 5 6
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Aerotech - ; E/Irc())\rlr:a g)lglr(‘(;tr(]jci)arss:lzlstgallsﬁrgz\:seiog:r; :rllgrilg 2?£;ed line to vert.ical line matching drag coefficient.
1I305FJ L 2 From mersection peint move horsomtal o verical Ine matching ocket mass
Il = 443.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2774N g
Lbum z ;ée?n; N\ 500 i time to apogee: 11.3s, expected altitude: 615m
A i empty weight [kg]
© zzz:j;os Andreas Miller, translation by translator 2 3 4 5 6 7 8
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
|435T 1000 g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 517.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 369.6N g
Lbum z :1));34?“21 N\ s00 2 time to apogee: 12.4s, expected altitude: 792m
Do s B empty weight [kg]
©2007-2008 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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I §e8r0t46-(\:;\l . ; ’I\:Arc())\r/r; Zjlglr(](;tr(licisss::;stga\llsﬂrgz\:g;og:r; ::;ri]t?/ 2?£;ed line to vertical line matching drag coefficient.
;53’ 3. Move up slantgd Iine_to vertical Iine matching de_nsity. at Iaunch_site
PEEETTE £ 5. Rendoff expecied ime 10 apoges fomred curves, aliude flam green eumves
Fag = 2944N g
Lbum z :1));38?“21 N\ 500 i time to apogee: 12.7s, expected altitude: 806m
oo e B empty weight [kg]
© 22::::08 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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I ger60,[échR . ; ’I\:Arc())\r/r; Zjlglr(](;tr(licisss::;stga\llsﬂrgz\:g;og:r; ::;ri]t?/ 2?£;ed line to vertical line matching drag coefficient.
;53’ 3. Move up slantgd Iine_to vertical Iine matching de_nsity. at Iaunch_site
PR L 5. Read off expected (me 1o apogee fom ed curves, alfude from green cumes
Fag = 358.0N g
t burn z 1-52;1 N\ 500 ; time to apogee: 12.8s, expected altitude: 831m
2:atso:rce; = B empty weight [kg]
© 22:710008 Andreas Miller, translation by translator 2 3 4 5 6 7 8
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Aerotech w ; ’I\:Arc())\r/r; g)lglr(](;t r?;?s;:lfélstga\llsﬁrgg\:seioggz :llq:rilg 2?£;ed line to vert.ical line matching drag coefficient.
1364FJ | 3 Moveupshnid e o verical I alchin dely t B2 s
Il = 551.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3242N g
Lbum z :1));37?“21 500 i time to apogee: 13.0s, expected altitude: 836m
Do s B empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
000 g 2. Move along horizgntal to Ief_t borger ofden_sity scalc_a _
IGOOR 3 P imascao pot e ol vonio e e skt mss
l ot = 640.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 5425N g
Lbu?n z :1),'31?,1; N\ 500 i time to apogee: 13.9s, expected altitude: 1050m
Data source: ) empty weight [kg]
© 2007-2008 Andreas Milller, translation by translator 2 3 4 5 6 7 8
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 350W 5 g 3. Move up slanted line to vertical line matching density at launch site
- :Z’ 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 649.6Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 4330N g
€ bum z ;s?nzq N\ 00 ; time to apogee: 14.1s, expected altitude: 1068m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J420 R g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 651.0Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 4043N g
€ bum z ;éerlnzq N\ 00 ; time to apogee: 14.2s, expected altitude: 1067m
Dataso:rce: empty We|ght [kg]
Aerotecl
© 2007-2008 Andreas Milller, translation by translator 2 3 4 5 6 7 8
il po2g oo T~ - N \ \ Tl \
////// \\ \ \\\ \ \ \ \ \ \ 100
L1 < N
\
Py {1000m} X iy \ X \ \\ \\ \
////// —Eg T~ \\ \ \ \
\ \\ B \\\ \ AV \\\ \\ \\\\ \ \\ \ \ 90
|4+ T st t—1 | N
oo [T\ N \ \ \ \ \
it — N A \\ \ \ | \
LT N\
1T 12000 N \\ X \ \\ N \ \\ \ i\ \ Y \\ t \\ 80
ARSI NiAEA NIV i ANimiA \
BTN WIANEAN \ \ N \
NN LN NN N\ \ \ [1A \ \ | 70
a Tos Doo NNEEAN N AN \ \ | \ \ |
] PRSI AV A il |
i N
| NN \ \ \ |
LT 17 ANEANUEANEAN \ \ [\ \\ \ \ LA | 60
ul n \\ Y\\ \ A \THANEEIRY 1\ \ \LE \ |
JIEENNALNY AVAVANIN \ IRV \
T DR AN AN AN WA AT AT JIRIA \
T ES ANAANIANY R1E R WA \ AR I T \ | \ %
T SARNRVANIAV AN ALWAUA WAL AVAR I \ \
’//// \\\>\\ \ \ \ A ¥ A\l \ A \ L Y \l \\ \I i\ T \\ \I \I \l \
L] 20s|
T RN AN VAN \ T
///,///’ \21 \ \ \ W W AT \ \L A | | | | [N | | 40
i VA AR b \ Ay |
L \ Y1500m| {1200m] \\ [ 11000m] SOOmL\_WOOm [600m] [500m| [400m] [300m]
il A i\ VT \ \
L N22SIN RN OV T _\ i 1N 0 A o W I I I
LT \ \\ \ \ 18s] Fg\TlGS 1%5 \ 145 \\ [13s \\ 12s] \ [i1s [10g] os] \ |z_3f[
LT NN VN NI INHALIRYEA [N NAR N N R {1 | [ 30
= AVAVAWL IR VIR LN | R B W | | S W | A 1 I
2 G e E Dens;ty § 3 4 5 6 7 8
S [gm’] o

takeoff weight [kg]

[wuw] ser8Wrelg puid YoINd

d0ocvre



G2-9

[ww] 1a18WRIQ

MOSEC

Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 350W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 665.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 350.0N g
Coun = Ileég(r)nzq N\ 500 ; time to apogee: 14.4s, expected altitude: 1094m
Data source: empty WE'Ight [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotec 000 g 2. Move along horizgntal to Ief_t borger ofden_sity scal_e _
JOOW L 2 From mersection peint move horsomtal o verical Ine matching ocket mass
| ot = 68L3Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 908N g
Lbum z ;-45?]”; N\ s00 2 time to apogee: 15.9s, expected altitude: 934m
Do s B empty weight [kg]
© 2007-2008 Andreas Miller, translation by translator 2 3 4 5 6 7
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 250 FJ g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 707.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2529N g
t bu?n z gf?nzq N\ 00 g time to apogee: 15.2s, expected altitude: 1112m
o s ) empty weight [kg]
erotecl
© 2007-2008 Andreas Milller, translation by translator 2 3 4 5 6 7 8
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J SOOG g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 722.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 4984N g
t = 145 = ; . i .
bun = 2 m; N\ 00 ;) time to apogee: 14.9s, expected altitude: 1221m
Data source: empty We|ght [kg]
Aerotech
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
J 3 1 5 R g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 757.1Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 291.2N g
Upum = 260 N\ w0 2 time to apogee: 15.6s, expected altitude: 1224m
= 54 mm §
Data source: empty We|ght [kg]
Aerotech
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. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

1
Aerotech - 2. Move along horizontal to left border of density scale
J460T 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
= 783.5Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
= 4124N g
tpun = 1.90s El time to apogee: 15.6s, expected altitude: 1290m
= 54 mm §
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 575 FJ 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 800.6Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 597.4N g
tpun = 1.34s \ T i . i .
bum = 35 mm 500 ; time to apogee: 15.5s, expected altitude: 1366m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 275W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 818.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 255.8N g
t = 3.20 = ; . i .
bun = m; N\ 00 ;) time to apogee: 16.3s, expected altitude: 1342m
Data source: empty We|ght [kg]
Aerotech
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Aerotech . ; ’I\:Arc())\r/r; Zjlglr(](;tr(licisss::;stga\llsﬂrgz\:g;og:r; ::;ri]t?/ 2?£;ed line to vertical line matching drag coefficient.
J145H £ From inersecton poit move horzontaly 1o vertal ine matching rocket mass
I ot i 821.6 Ns é 5: Read off expected time to apogee from red curves, altitude from green curves
gz:?n i 5281317;'\‘ N 500 % time to apogee: 15.4s, expected altitude: 1004m
Do s B empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 18OT 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 825.8Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1835N g
€ bum z ‘51-450";1 N\ 00 g time to apogee: 16.6s, expected altitude: 1361m
Dalaso:rce: empty We|ght [kg]
Aerotecl
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 2 10 H g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o« = 853.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2135N £
€ bum z ‘5‘-402]; N\ 00 ; time to apogee: 15.9s, expected altitude: 1230m
Dataso:rce: empty WE'Ight [kg]
Aerotecl
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
J 8 2 5 R 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
o = 928.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 786.4N g
tpun = 1.18s \ = : . e
bum = 33 500 ; time to apogee: 16.5s, expected altitude: 1609m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 135W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 989.2Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 141.3N g
€ bum z ;'402;1 N\ 500 g time to apogee: 19.1s, expected altitude: 1567m
Dalaso:rce: empty We|ght [kg]
Aerotecl
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A 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotech ) .
1000 = 2. Move along horizontal to left border of density scale
J 1999 N 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1250.3Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1866.2N g
Uoum = 0675 N\ s0 2 time to apogee: 18.1s, expected altitude: 2114m
= 54 mm §
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down alohg slanted line to vertical line matching drag coefficient.
J3 50W 5 . g g mgzg 3:?2?31:?(;:1?:;1:3/5202?1312 ;fa?c?r?i:\l;ydsecr?slﬁy at launch site
- o 4. From intersection point move horizontally to vertical line matching rocket mass
| ot = 649.6 Ns % 5. Read off expected time to apogee from red curves, altitude from green curves
gz:?n i Z:%;\%N N 500 % time to apogee: 10.4s, expected altitude: 517m
Data source B empty weight [kg]
@Z:;e;;g Andreas Miller, translation by translator 3 4 5 6 7 8 9 10 11 12
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Aerotech 1. From rocket diameter scale move down alohg slanted line to vertical line matching drag coefficient.
J 420R . g ; mgzg 3:?2?31:?;&2?::2(:3/5202713:2 ;fa?c?r?i:\l;ydsecr?slﬁy at launch site
2 4. From intersection point move horizontally to vertical line matching rocket mass
l ot = 6510Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 4043N g
Lbu?n z ;éerlnzq N\ 500 i time to apogee: 10.5s, expected altitude: 512m
e ) empty weight kg
©2007-2008 Andreas Miller, translation by translator 3 4 5 6 7 8 9 10 11 12
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizgntal to Ief_t borger of den_sity scal_e _
J350W & B tocion o e morsomaly st o g rcket s
| ot = 665.0 Ns 2 5. Read off expected time to apogee from red curves, altitude from green curves
EZ:?n i z:gogo; N\ % time to apogee: 10.6s, expected altitude: 528m
pasa sou - empty weight [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 000 g 2. Move along horizgntal to Ief_t borger ofden_sity scal_e _
J500G § 2 From inersection paint move horsontaly 1o vertal ne matehing rocket mass
| ot = 722.7 Ns % 5. Read off expected time to apogee from red curves, altitude from green curves
gz:?n i ZZ‘E%N N 500 % time to apogee: 11.2s, expected altitude: 610m
u B empty weight [kg]
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A:mec: — o empty wéight [ko]
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| AR SR |
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Aerotech

J315R

1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

Aerotech

1000 -
J460T g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 783.5Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 4124N g
Upun = 1.90s N\ w0 2 time to apogee: 11.7s, expected altitude: 651m
d = 54 mm §
u empty weight [kg]
Aerotech

IN
o

© 2007-2008 Andreas Milller, translation by translator 3 6 7 8 9 10 11 12
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
J 575 FJ g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 800.6Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 597.4N £
thun = 1.34s N\ E) time to apogee: 11.8s, expected altitude: 707m
500
d = 38mm §
Data source: empty We|ght [kg]
Aerotech
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A:mec: — o empty wéight [ko]
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) "’ ® takeoff weight [kg]

Aerotech

J275W

1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

Aerotech

J145H e oy et e e ot s
| ot = 821.6 Ns % 5. Read off expected time to apogee from red curves, altitude from green curves
gz:?n i 5281317;'\‘ N 500 % time to apogee: 11.6s, expected altitude: 491m
Data source: B empty weight [kg]
©z2:;e;:os Andreas Miller, ranslation by transiator 3 4 5 6 7 8 9 10 11 12
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Aerotech 1. From rocket diameter scale move down alohg slanted line to vertical line matching drag coefficient.
J18OT 1000 g ; mgzg 3:?2?31:?;&2?::2(;3/520271312 ;fa?c?r?i:\l;ydsecr?slﬁy at launch site
2 4. From intersection point move horizontally to vertical line matching rocket mass
| ot = 825.8 Ns % 5. Read off expected time to apogee from red curves, altitude from green curves
gz:?n i ‘3253?;]52:\‘ N 500 ; time to apogee: 12.6s, expected altitude: 669m
u B empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J 1299 N g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 850.2Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 12540N g
€ bum z gf?nzq N\ s0 2 time to apogee: 11.9s, expected altitude: 762m
o i empty weight [k]
© 2007-2008 Andreas Milller, translation by translator 3 4 5 6 7 8 9 10 11 12
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
2. Move along horizontal to left border of density scale

J 2 10 H 1000 g 3. Move up slanted line to vertical line matching density at launch site
% 4. From intersection point move horizontally to vertical line matching rocket mass
l o« = 853.8Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2135N £
Upum = 400 N\ w0 2 time to apogee: 12.0s, expected altitude: 628m
d = 54 mm §

empty weight [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
J 825 R g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
o = 928.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 786.4N g
= 118 3 i . i .
€ bum b, m; N\ 00 ; time to apogee: 12.8s, expected altitude: 868m
Data source: empty WE'Ight [kg]
Aerotech
© 2007-2008 Andreas Milller, translation by translator 3 4 5 6 7 8 9 10 11 12
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Aerotech

135W

1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
3. Move up slanted line to vertical line matching density at launch site

\ ;” 4. From intersection point move horizontally to vertical line matching rocket mass

l ot = 989.2Ns 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1413N
Lbum z ;'402]; N\ 500 ; time to apogee: 14.8s, expected altitude: 748m
Aerotech ) empty weight [kg]
©2007-2008 Andreas Miller, wansiation by translator 3 4 5 6 7 8 9 10 11 12
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
J 57OW g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1033.8Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 503.8N g
Upum = 2055 N\ s0 2 time to apogee: 13.8s, expected altitude: 999m
= 38mm §
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Milller, translation by translator 3 4 5 6 7 8 9 10 11 12
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J4O 1 FJ g 3. Move up slanted line to vertical line matching density at launch site
\ ;” 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1107.6Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 398.0N g
Coum = :-47?“; N\ s0 2 time to apogee: 14.7s, expected altitude: 1059m
Data So:rce: - empty WEIght [kg]
Aerotecl
© 2007-2008 Andreas Milller, translation by translator 3 4 5 6 7 8 9 10 11 12
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
J54O R g 3. Move up slanted line to vertical line matching density at launch site
\ :Z’ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1149.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = B11ON £
Cpum = 2-425 S N\ s0 2 time to apogee: 14.6s, expected altitude: 1105m
= mm 7}
Data source: - empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Milller, translation by translator 3 4 5 6 7 8 9 10 11 12
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech ) .
000 g 2. Move along horlzgntal to Ief_t borger ofden_sny scal_e _
J260HW 3 P imascao pot e ol vonio e e skt mss
|l ot = 1170.2Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 260.0N g
tbu?n z ‘51-45?]”;1 N\ 500 % time to apogee: 14.8s, expected altitude: 1011m
pata souce: ) empty weight [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J415W g 3. Move up slanted line to vertical line matching density at launch site
\ ;” 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 11737Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3354N £
€ bum z 2-452;1 N\ 00 ; time to apogee: 15.2s, expected altitude: 1103m
Data So:rce: empty We|ght [kg]
Aerotecl
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
J 800T g 3. Move up slanted line to vertical line matching density at launch site
\ :Z’ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1202.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 7513N g
t = 1.60 = ; . : .
b= m; N\ 00 ; time to apogee: 14.6s, expected altitude: 1168m
Data source: empty We|ght [kg]
Aerotech
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
J 1999 N g 3. Move up slanted line to vertical line matching density at launch site
\ :Z’ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1250.3Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1866.2N g
t = 0.67 = ; . : .
bun = m; N\ 00 ; time to apogee: 14.5s, expected altitude: 1229m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
J390HW_TURBO 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1279.1Ns g 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 365.5N g
Loun = 2-45?“21 N\ 500 g time to apogee: 15.3s, expected altitude: 1150m
2ata So:rce: - empty WEIght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
K1499 N g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1320.4Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1500.5N g
Uoum = 088 N\ w0 2 time to apogee: 14.7s, expected altitude: 1212m
= 75mm §
Data source: empty We|ght [kg]
Aerotech
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
g 3. M | d li ical li hing densi | h si
K 1 8 5W ;” 4. Fr(())\rl: i%ltae?sir::ttfon Igsirt:t) r\T/s)r\t/IZ iolr?:om:ﬁ/ tlggi/el('etirljlt)lli:; ranuar:cc::hi:gerocket mass
l o = 13786Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 178.7N g
t bu?n z ;47:“21 N\ 500 g time to apogee: 17.5s, expected altitude: 1293m
:atatso:rce: - empty We'ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K5 13 FJ g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 14749Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 541.ON g
tpum = 2.73s \ = : . o
bum = cam 500 ; time to apogee: 16.5s, expected altitude: 1444m
Data source: empty We|ght [kg]
Aerotech
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Aerotech
l o = 1496.5Ns
Fag = 665.1N
toun = 2255
= 54 mm
Data source:
Aerotech
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass

5. Read off expected time to apogee from red curves, altitude from green curves

time to apogee: 16.4s, expected altitude: 1493m
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
Kl 1OOT g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1537.5Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 960.9N g
Uoum = 1.60s N\ w0 2 time to apogee: 16.3s, expected altitude: 1531m
= 54mm i
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K550W g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1563.1Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 446.6N g
tpum = 3.50s \ = : . o
bum = amm 500 ; time to apogee: 17.1s, expected altitude: 1557m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K485 HW g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 16822Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 431L5N g
tpum = 3.90s \ = : . o
bum = e 500 ; time to apogee: 17.4s, expected altitude: 1562m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
KSOSG g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1730.0Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 720.8N £
Upum = 2:40s N\ w0 2 time to apogee: 17.5s, expected altitude: 1733m
= 54 mm §
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 3 4 5 6 7 8 9 10 11 12
= Pz ——F ~ ~
[ | | 1 N N N
140 | LT || / L * \ \
T = i \\ N
L1 | 13s . AN \\
//// il -\:
130 | LT 0 N N\
4T ] _/_ —\ \
= F—— M N
71 B | — N \
120 L " 8 \ N
il , I ~ N AN
L s [ —1 i AN AN
110 ] I H N\ N N
L] —H
LT \_ \ \ \
al 169 i — i
LT = e \
100 LT I i
| | \~ N \ \
JRssy j— Ay N N
L1 N
90 B S — _\‘ AN \\ \
////// - S — 'y
s ] \ N \
| - ‘= H A\Y AY AN \
. | NN N N\ A
LT [~ ; \Y N
I RN \ \ \
70 L] — N
ER NN N AR/ AN N
L] N AN N AN N\ \ \ \ \ N\ AY |\ \
JEuANEC ~ \ N \ \ \ \ \ \
60 \ \
| S AN AN
AT N AN \\ \\ \ \ \ \ N\ \ \ \
SN e \ LA L
| ] N\
" N . B\ P 1 asl \\ B L g
SN 23s] N _[22s 21s 20s 19s ga‘g [}7_5‘ 16 155 [14
| \ ERNV/INER\Y/ANSR VIR AN | W R | A il
) \ AV AP WL Y
b Gy 2 = Dens;ty 8 6 7 8 9 10 11 12 13
S [gm’] o

160

150

140

130

120

110

100

90

80

70

60

50

[wuw] ser8Wrelg puid YoINd

OS08M



18

[ww] 1a18WRIQ

N6617TH

Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K1499 N g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1320.4Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1500.5N g
tpum = 0.88s \ = : . o
bum = o 500 ; time to apogee: 10.0s, expected altitude: 492m
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
K5 13 FJ g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 14749Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 541.ON g
€ bum z 247;; N\ 00 ; time to apogee: 11.4s, expected altitude: 567m
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
K695 R g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass

l o = 1496.5Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 665.1N g
Uoum = 2255 N\ w0 2 time to apogee: 11.4s, expected altitude: 603m

= 54 mm §

Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
Kl 1OOT g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 1537.5Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 960.9N g
tpum = 1.60s \ = ' . o
bum = 54 mm 500 ; time to apogee: 11.4s, expected altitude: 640m
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
K550W g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass

l o = 1563.1Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 446.6N g
Loum = 3.50s N\ w0 2 time to apogee: 12.0s, expected altitude: 620m

= 54 mm §

Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
K485 HW g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 16822Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 431L5N g
€ bum z 2-49?“; N\ 00 ; time to apogee: 12.2s, expected altitude: 640m
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
KSOSG g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass

l o = 1730.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 720.8N g
Upum = 2:40s N\ w0 2 time to apogee: 12.6s, expected altitude: 735m

= 54 mm §

Data source: empty We|ght [kg]
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A 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotech ) .
1000 = 2. Move along horizontal to left border of density scale
K 1 2 7 5 R 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2132.3Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1066.2N g
Upum = 2.00s N\ s0 2 time to apogee: 13.7s, expected altitude: 985m
= 54 mm §
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K27OW 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 21549Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 247.9N g
€ bum z gf?n; N\ 00 é time to apogee: 15.9s, expected altitude: 855m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K828 FJ 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2157.2Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 862.9N g
toun = 2508 N\ El time to apogee: 14.0s, expected altitude: 983m
- 54 mm 500 '@ pog , Xp
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K7OOW 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2283.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 635.6N £
t = 3.59s 3 i . i .
bum -~ 54 mm N\ 500 ;) time to apogee: 14.6s, expected altitude: 1060m
Data source: empty We|ght [kg]
Aerotech
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
K68O R 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 23583Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 675.7N g
Upum = 3495 N\ s0 2 time to apogee: 14.8s, expected altitude: 999m
= 98mm i
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K78O R 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2361L.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 770.8N g
Upum = 3.06s N\ s0 2 time to apogee: 14.6s, expected altitude: 1016m
= 75mm §
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K650T 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2387.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 581.3N g
Uoun = 4118 N\ s0 2 time to apogee: 15.1s, expected altitude: 1011m
= 98mm i
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K560W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2467.2Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 496.9N g
Upum = 4965 N\ s0 2 time to apogee: 15.5s, expected altitude: 1090m
= 75mm i
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
K1050W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2507.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 983.9N g
Uoum = 2555 N\ w0 2 time to apogee: 14.9s, expected altitude: 1192m
= 54mm i
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K458W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 25182Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3935N g
Coun = gg‘?n; N\ 00 g time to apogee: 16.3s, expected altitude: 1019m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
K1999 N 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2520.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1800.3N g
Upum = 1.40s N\ s0 2 time to apogee: 14.3s, expected altitude: 1126m
= 98 mm §
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizontal to left border of density scale
K250W 2 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2553.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 249.9N g
t = 10.22 = ; . i .
b, mmS N\ 00 ; time to apogee: 17.8s, expected altitude: 1112m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
L339 N g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 2800.5Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3324N g
tpun = 843s \ T i . i .
bum = o5 o 500 ; time to apogee: 18.3s, expected altitude: 1136m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
L 1 1 7 O FJ 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 4222.6Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1136.9N g
Loum = 3715 N\ s0 2 time to apogee: 18.7s, expected altitude: 1942m
= 75mm §
Data source: empty We|ght [kg]
Aerotech
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Aerotech

L1150R

1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass

1000

[1Sv w] epnine ays youne

| ot = 3488.6Ns 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 11022N
Lbu?n z 351;; N\ 500 time to apogee: 13.3s, expected altitude: 763m
e source empty weight [kg]
400 © 2007-2008 Andreas Miller, translation by translator 10 20 30 40
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech 1000 = 2. Move along horizgntal to Ief_t borger of den_sity scal_e _
L850W L From inersecton peint mave norzontaly to vertcal ine matohing ocket mass
l o = 3695.0Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 786.7N g
Lbu?n z ;1;57?n§1 N\ s00 2 time to apogee: 14.0s, expected altitude: 812m
Do s B empty weight [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
L 13906 g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass

Il = 3946.5Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves

Fag = 1855.7N g

Upum = 2918 N\ s0 2 time to apogee: 14.2s, expected altitude: 921m

d = 75mm i
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
L 1300 R g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 4556.4Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1301.8N £
t = 3.50 3 i . i .
bun = o mzq N\ 00 ; time to apogee: 15.5s, expected altitude: 1089m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
L 1420 R 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 4616.3Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 14248N g
tpun = 3.24s \ T i . i .
bum = e 500 ; time to apogee: 15.6s, expected altitude: 1137m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
L 1 120W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 49222Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 982.7N g
tpum = 50Ls \ = : . o
bum = s mm 500 ; time to apogee: 16.5s, expected altitude: 1232m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
L 1500T 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 5056.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 13250N g
tpun = 3825 \ = : . o
bum = i 500 ; time to apogee: 16.4s, expected altitude: 1271m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
L952W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 5097.8Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 760.9N g
t = 6.70 = ; . i .
bun = m; N\ 00 % time to apogee: 17.5s, expected altitude: 1198m
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
LZZOOG g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 5104.1Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2126.7N g
Upum = 2:40s N\ s0 2 time to apogee: 15.9s, expected altitude: 1318m
= 75mm §
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 15006 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 5217.2Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1449.2N g
€ bum z 3;562;1 N\ 00 é time to apogee: 16.7s, expected altitude: 1324m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 20306 g 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 5356.9Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2002.6N g
Uoum = 2675 N\ s0 2 time to apogee: 16.5s, expected altitude: 1390m
= 75mm §
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 1297W 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 5439.0Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 13043N £
t = 417s = ; . i .
bum -~ 25 mm N\ 500 ;) time to apogee: 17.1s, expected altitude: 1423m
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 1550 R 2 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 5529.1Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1531.6N g
t = 361s = ; . i .
bum -~ 25 mm N\ 500 ;) time to apogee: 17.1s, expected altitude: 1432m
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 10 20 30 40
400 :
| L pzosf A = 2 B o
11 B [ N ~
= — -
H p & =
////’ T H ] N
300 ] ™~
| | 129 1000m¥\/_ L o
LT i = — N
1] ] d T L — ~ I —— N \
LT BB g -
L == N N N
[T B —] N N
LT E = B N\
i - a o ™ N AN
[IHH ] y DN N
200 JEEECay — ~\\ ] \ \\
LT i SN ANy N AN
1L SN ~ N N
LT | \ § \\\ \\
e anl N
| \\ \ \ N\
|| LT N N \ N\ \
N AN N N\ \ \
T N N
i = RN RRNN \ \
/] \\ . AN AN . AY \ \
suil \\\ \\ \ \ [Z000m] \ \ \
JEEEE gy N\, \\ AN AN \ \\ \ \ \ \
N\ Doy %s{ é;a M\ o [N\ oy 155
SO Y NI NRVANRERIRY
n \\ AN N\ N\ \ W\ \ A\ \ \ \ \
N\ NN NN NN PN N AV VT VT \
g Cu 3 E Density 30 40
S [gim’] :
takeoff weight [kg]

400

300

200

[wuw] ser8Wrelg puid YoINd

100

d0GSTIN



v1-6

[ww] 1a18WRIQ

MOSIIN

Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 650W g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
| ot = 6006.0Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 522.3N g
t bum z %éi\onf N\ 00 g time to apogee: 19.8s, expected altitude: 1533m
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
M 845 HW g 3. Move up slanted line to vertical line matching density at launch site
i 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 6601.6Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 8802N g
tpum = 7.50s \ T ; . i .
bum = o mm 500 ; time to apogee: 19.9s, expected altitude: 1670m
Data source: empty We|ght [kg]
Aerotech
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
M 13 15W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
I = 6645.3 Ns 5 . Read off expected time to apogee from red curves, altitude from green curves
ot s 5. Read off d ti fi d Ititude fi
Fag = 1117.1N g
Loum = 5955 N\ w0 2 time to apogee: 19.2s, expected altitude: 1784m
= 75mm §
Data source: empty We|ght [kg]
Aerotech
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Aerotech

M1600R

1000
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.

2. Move along horizontal to left border of density scale
3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass

|l ot = 6993.2Ns 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1554.0N
Loum = 4.50s N\ 00 time to apogee: 19.3s, expected altitude: 1844m
= 98 mm
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 3500 R 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 7312.0Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3111.6N £
thun = 2.35s N\ 50 2 time to apogee: 18.6s, expected altitude: 1919m
= 75mm §
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
M 1850W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 7365.9Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1133.2N g
Uoum = 6505 N\ s0 2 time to apogee: 19.9s, expected altitude: 1978m
= 75mm i
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 14 19W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 7582.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 10832N £
Uoum = 7.00s N\ w0 2 time to apogee: 21.0s, expected altitude: 2012m
= 98 mm i
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 750W 2 3. Move up slanted line to vertical line matching density at launch site
2 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 9255.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 5785N £
thun = 16.00s N\ 50 2 time to apogee: 25.3s, expected altitude: 2429m
= 98 mm §
Data source: empty We|ght [kg]
Aerotech
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A 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotech ) .
1000 = 2. Move along horizontal to left border of density scale
N 1000W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
Il = 141384Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 876.2N g
Loun = 16145 N\ s0 2 time to apogee: 29.6s, expected altitude: 3861m
= 98 mm §
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
M 1600 R g 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 6993.2Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 15540N g
Coum = g;?nzq N\ s0 2 time to apogee: 12.1s, expected altitude: 577m
- 0
Data source: empty We|ght [kg]
Aerotech
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 24OOT 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 7619.8Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 2177.1N g
Lpum = 3505 N\ s0 2 time to apogee: 12.0s, expected altitude: 675m
= 98mm i
Data source: empty We|ght [kg]
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale

3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass

5. Read off expected time to apogee from red curves, altitude from green curves

Aerotech

M2100G

7655.8 Ns
2162.1 N

3.54s \
98 mm

Data source: empty WE'Ight [kg]
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A 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
erotech ) .
1000 = 2. Move along horizontal to left border of density scale
M 1800 FJ 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 8212.7Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 16585N g
Uoum = 4955 N\ s0 2 time to apogee: 13.0s, expected altitude: 711m
= 98mm i
Data source: empty We|ght [kg]
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
M 2000 R 2 3. Move up slanted line to vertical line matching density at launch site
:Z’_ 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 9181.0Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 19534N g
Coun = gg?nzq N\ 500 ; time to apogee: 13.7s, expected altitude: 819m
Data source: empty WE'Ight [kg]
Aerotech
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Aerotech

M2500T

I tot
Favg
t burn

9573.0 Ns
2245.1 N
426s

98 mm

Aerotech

Data source:
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
2. Move along horizontal to left border of density scale
3. Move up slanted line to vertical line matching density at launch site

4. From intersection point move horizontally to vertical line matching rocket mass
5. Read off expected time to apogee from red curves, altitude from green curves
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1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
Aerotech ) .
1000 = 2. Move along horizontal to left border of density scale
M 1939W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 10339.7Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 1477.1N g
Uoum = 7.00s N\ s0 2 time to apogee: 15.0s, expected altitude: 936m
= 98 mm §
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 20 30 40 50 60 70 80
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
N 2000W 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 13263.4Ns 5 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 17272N g
toun = 7.68s N\ 50 2 time to apogee: 16.3s, expected altitude: 1224m
= 98 mm §
Data source: empty We|ght [kg]
Aerotech
© 2007-2008 Andreas Miiller, translation by translator 20 30 40 50 60 70 80
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Aerotech 1. From rocket diameter scale move down along slanted line to vertical line matching drag coefficient.
1000 = 2. Move along horizontal to left border of density scale
N48OOT 2 3. Move up slanted line to vertical line matching density at launch site
a 4. From intersection point move horizontally to vertical line matching rocket mass
l o = 19273.9Ns ; 5. Read off expected time to apogee from red curves, altitude from green curves
Fag = 3702.2N g
Upum = 5218 N\ s0 2 time to apogee: 16.6s, expected altitude: 1686m
= 98 mm §
Data source: empty We|ght [kg]
Aerotech
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A8

B4

C6
D12
D13wW
D15T
D21T
D24T
D7-RC
DOwW
E11J
E12J-RC
E15W
E16W
E18W
E23T
E28T
E30T
F12J
F20wW
F21wW
F22J
F23FJ
F24W
F25W
F26FJ
F27R
F35W
F37W
F39T
F4AO0W
F42T
F50T
F52T
F62T
G104T
G142
G339N
G33J
G35EJ
G38FJ
G40W
G53FJ
G54wW
G61W
G64W
G67R
G69N
G71R
G75J

1-1
1-2
1-3
2-1
2-5
2-7
2-6
2-2
2-3

2-8
2-9
2-14
2-11
2-15
2-10
2-13
2-12
2-16
3-10
3-7
3-12
3-6
3-2
3-14
3-11
3-3

3-5

3-4
3-17

3-8
3-13
3-15

3-1
3-16
3-19
3-31
3-22
3-24
3-20
3-23
3-21
3-18
3-30
3-33
3-28
3-35
3-27
3-36

G76G
G77R
G78G
G79W
G80T
H112J
H123wW
H128W
H148R
H165R
H180W
H210R
H220T
H238T
H242T
H250G
H268R
H55W
H669N
H73J
H97J
H999N
1115W
1117FJ
11299N
11543
1161W
1195J
1200W
1211W
I1215R
1218R
1225FJ
1229T
1245G
1284W
1285R
1300T
I1305FJ
1357T
1364FJ
I1366R
1435T
I599N
I600R
165W
J1299N
J135W
J145H
J180T

3-32

3-25

3-29

3-26

3-34

415

4-8

4-2

4-10

4-3

4-7

49

411

41

413

4-14

416

4-4

412

4-5

4-6

4-19

6-10

6-5

5-11, 6-15
4-24,5-7,6-7
4-21,5-4,6-3
5-12, 6-16
4-20, 5-3
5-10, 6-14
6-8

4-18,5-2, 6-2
4-23,5-6, 6-6
6-12
4-22,5-5, 6-4
5-15, 6-19
5-9, 6-13
5-8, 6-11
5-13, 6-17
4-17,5-1, 6-1
5-17, 6-21
5-16, 6-20
5-14, 6-18
6-9

5-19, 6-22
5-18

7-12

6-37, 7-15
6-33, 7-10
6-34, 7-11

J1999N
J210H
J250FJ
J260HW
J275W
J315R
J350W
J350W.5
J390HW-TURBO
J401FJ
J415W
J420R
J460T
J500G
J540R
J570W
J575FJ
J8ooT
J825R
Joow
K1050W
K1100T
K1275R
K1499N
K185W
K1999N
K250W
K270W
K458W
K485HW
K513FJ
K550W
K560W
K650T
K680R
K695R
K700W
K780R
K805G
K828FJ
L1120W
L1150R
L1170FJ
L1300R
L1390G
L1420R
L1500T
L2200G
L339N
L850W

6-38, 7-22
6-35, 7-13
6-27,7-4
7-19
6-32, 7-9
6-29, 7-6
5-22, 6-25, 7-3
5-20, 6-23, 7-1
7-23

7-17

7-20
5-21, 6-24, 7-2
6-30, 7-7
6-28, 7-5
7-18

7-16
6-31, 7-8
7-21
6-36, 7-14
6-26

8-16
7-28, 8-4
8-8
7-24,8-1
7-25

8-18

8-19

8-9

8-17
7-30, 8-6
7-26, 8-2
7-29, 8-5
8-15

8-14

8-12
7-27,8-3
8-11

8-13
7-31, 8-7
8-10

9-6

9-1

8-21

9-4

9-3

9-5

9-7

9-9

8-20

9-2

L952W
M1297W
M1315W
M1419W
M1500G
M1550R
M1600R
M1800FJ
M1850W
M1939W
M2000R
M2030G
M2100G
M2400T
M2500T
M3500R
M650W
M750W
M845HW
N1000W
N2000W
N4800T

10-1,

9-8
9-12
9-16
9-20
9-10
9-13
9-17
10-4
9-19
10-7
10-5
9-11
10-3
10-2
10-6
9-18
9-14
9-21
9-15
9-22
10-8
10-9



