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Introduction

The Space Shuttle Orbiter is perhaps the most iconic manned spacecraft ever to have flown. This kit of parts is
intended to provide a stylised scale replica (roughly 64% the scale of the real Orbiter) for your space program,
great care has been taken to ensure that the craft looks, feels and performs like the real thing as much as
possible, while retaining the accessibility and ease of use that defines the Kerbal Space Program.

Although the OV-100 Orbiter Vehicle has been designed to be as easy to fly as possible, the nature of the design
makes it rather more difficult to construct and fly than a conventional rocket. As such, this operations manual has
been put together to provide a suggestion of how to build and fly the Shuttle most effectively. | hope it is of some

use to you, and that you are able to fly many successful and exciting missions on board the most advanced and

spectacular flying machine of all time.
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Delta Wings

During atmospheric flight, the
Shuttle’s two large delta wings
provide the majority of the lifting
force. It features attachment points

for the main landing gear and two hardened with reinforced carbon-
control surfaces. The underside of carbon.

the wing is coated in Silica tiles

with a high heat tolerance for

protection during re-entry, while the

leading edge of the wing is

Delta Wing

TPS blankets

Reinforced Carbon-Carbon
Leading Edge

Main gear attach node

TPS tiles


















Operations

Control Systems

Although the Space Shuttle as designed is intended to be as stable and simple to fly as possible at all times, the
Shuttle’s profile is inherently difficult to control (especially on ascent) due to the asymmetric nature of the stack
and the dynamic conditions of launch. As such, although manual control is possible, it is recommended to fly with
a number of control system modifications added. These are detailed below.

MechJeb 2.0

Mechdeb 2 provides a suite of
control systems which make
piloting the Space Shuttle at launch
extremely simple and repeatable.
The Ascent Guidance Computer
handles the Shuttle’s launch profile
extremely well, and the SMART
ASS module is capable of
maintaining the vehicle’s heading
during launch and re-entry. The
ability to lock the Orbiter’s pitch,
yaw and roll to a specific angle in
multiple frames of reference greatly
reduces the complexity of docking
maneuvers as it removes the need
to adjust attitude as well as
translation.

Atmospheric Autopilot

Ascent Guidance

Primer Vector Guidance allows for
an efficient launch with no coast
phase or circularisation burn. The
guidance computer should be set
to aim for a 300km x 100km orbit,
with a pitch rate of 0.6°. Roll should
be forced and initially locked to
180°.

SMART A.S.S.

SMART A.S.S. provides precise
attitude control, and is much
stronger than that available in stock
guidance systems. This is
invaluable on a vehicle like the

Shuttle, which is subjected to large
and rapidly changing rotational
forces. In some cases, stock
guidance will be unable to hold an
attitude, whereas SMART A.S.S.
will have no problem.

Landing Guidance

While MechJeb 2’s landing
guidance is not entirely applicable
to landing the Shuttle, it does offer
a useful trajectory prediction
feature, the use of which is detailed
under ‘Flight Profile: Deorbit.’

Atmospheric Autopilot provides a much smoother control model for the Shuttle during the final approach and
landing phases. When activated, it overrides all other control modes (including MechJeb) and smooths out the
binary keystroke input for a stabler flight experience. This also benefits users who fly with a joystick/HOTAS.

Infernal Robotics - Next

By default, the Space Shuttle’s robotic systems use the Breaking Ground DLC’s robotics modules to function.
However, if this DLC is not owned or the Infernal Robotics - Next integration is preferred, the robotics will
automatically configure themselves to use IR - Next if it is installed.
Caution should be exercised when installing/uninstalling IR - Next, as switching between the new systems can
cause problems with existing craft that are in flight. An appropriate craft file should be selected, and existing
vessels using the robotics should be deorbited and recovered before the installation occurs. Craft constructed
while using the other robotics modules should have their robotic elements removed and rebuilt in the VAB before
launching in order to avoid unexpected issues.
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Flight Profile

Overview

The Space Shuttle is designed to carry both a crew and a moderate payload to a low orbit around Kerbin,
operating at altitudes between 100km and 600km. To a standard operating orbit of 350km x 350km, the Shuttle
can carry up to 15t of payload. On orbit, the Orbiter functions as a mobile workstation, utilising a large payload

bay, robotic manipulators and multiple attachment points to facilitate a wide variety of mission types, including but
not limited to station construction, resupply, reboost, satellite deployment, on-orbit repair, crew rotation, scientific
experimentation, and payload retrieval. Once a mission is complete, the Orbiter is able to glide softly to a runway

landing.

NOTE: These numbers and the following guidelines are based on a 2.5x stock scale Kerbin or home planet. The

Shuttle will have significantly higher capabilities at 1x scale.

Space Shuttle OV-100 Orbiter. Vehicle - Critical Data

Length 21.6m
Height 8.6m
Wingspan 13.7m
Mass (dry) 20.195t
Mass (wet) 25.995t
Minimum crew 2
Maximum crew 7
Baseline operating altitude 350km
Maximum operating altitude 600km

Maximum payload volume

2.6m x 2.6m x 10.6m

Maximum payload mass* 156t
Maximum downmass 10t
DeltaV (no payload) 512m/s
DeltaV (max payload) 321m/s
Maximum time on orbit 9 days

*Assumes payload delivered to baseline operating altitude
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the West of the KSC. Returning
from an inclined orbit, the target
should be placed in an equivalent
position rotated from the KSC In
the direction of travel. In order to
compensate for the rotation of the
planet, it should also be placed
slightly ahead of the position it
normally would be from a 0° orbit.

As the Shuttle approaches the
atmosphere, it should be placed at
a roughly 30° AoA and control point
reset to forwards. As the
atmosphere begins to slow it down,
this angle of attack can be
modulated in order to maintain a
trajectory that reaches the KSC.
Roll can be applied to modify the
Shuttle’s lateral velocity and avoid
too great an increase in vertical
speed, with the vehicle performing
long S-curves to reduce velocity
without increasing altitude or
affecting the trajectory too greatly.
As the vehicle drops further, the
A0A can be decreased greatly to
maintain velocity and ensure the
Orbiter has enough energy to reach
the KSC. If the AoA is too high, it

will stall out and drop on a ballistic
trajectory, falling short of the
runway.

As the KSC comes into sight, the
Orbiter should be travelling at
around 1700m/s. From this point,
the Action Group Set should be
switched to “Landing,” allowing the
split-rudder speed brake to
function. If installed, Atmospheric
Autopilot should be activated here
in order to provide finer control over
the vehicle through approach and
final descent. Banking movements
should be used to align the vessel
with the runway.

Landing

Although the Shuttle Orbiter
appears to be rather aerodynamic,
it lacks any power during
atmospheric flight and must
perform final descent as a glider.
As such, energy management is
critical; the Orbiter’s lift-to-drag
ratio is so low that a go-around is
impossible.

From around 10km in altitude, the
pilot should pitch the nose of the
Orbiter down, aiming the vehicle’s
trajectory so that is is accelerating
towards the ground at around a 35°
angle, with the point of impact
placed 300m ahead of the runway’s
start. At this point any final heading
correction maneuvers should be
performed. By making use of the
speed brake and small shifts in
pitch, surface velocity should be
kept between 150-200m/s.

By 2km in altitude, a gradual pitch
up should be performed, beginning
to slow the shuttle down. At 300m,
a pitch maneuver should be
performed, bringing the nose up to
+10° and cutting greatly reducing
vertical speed. Pitch should then be
adjusted to keep the vertical speed
as low as possible, gently dropping
the vehicle’s main gear onto the
runway. With the speed brake and
normal gear breaks applied, the
shuttle should naturally rotate down
into a landed position, dropping the
nose gear onto the runway.

Shuttle at wheel stop
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