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Installation Instructions for Windows OS

Step 1: Download the Small Aircraft Runway Length Analysis
Tool (SARLAT) setup file from:

Windows:

https://atsl-software-downloads.s3.us-east-1.amazonaws.com/sarlat/\VV2.0.1/SARLAT+2+Setup+2.0.1.exe

Step 2: Locate the downloaded file on your hard drive folder
SARLAT+2+Setup+2.0.1.exe

Step 3: Install the application
Double click on the SARLAT+2+Setup+2.0.1.exe file

Note: Non-FAA users do not need Administration privileges to install SARLAT

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Installation Instructions for FAA Users

FAA users need to contact FAA IT support and help desk services:

Contact FAA MyIT Help Desk by calling (844) 322-6948 (1-844-
FAA-MYIT)

Email: helpdesk@faa.gov

You can also reach general FAA support at (866) 835-5322 (866-
TELL-FAA)

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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SARLAT Installation Files in Windows OS

SARLAT is usually installed in your local drive under the name
SARLAT

The example shows SARLAT installed in the
user/AppData/local folder

’ Home Share View Application Tools

| J _] & Cut g x -ﬁ {7 New item ~ ﬂ [#5 Open » [ Select all
: w.. Copy path « 5_1 Easy access v Edit Select none
Pin to Quick Copy Paste Move Copy Delete Rename MNew Properties ) O )
3CCeSS |#] Paste shortcut tov to- - folder - &) History 5 Invert selection
Clipboard Organize New Open Select
™ » atrani > AppData » Local » sarlat »
A
e Name Date modified Type Size
3 Quick access
app-1.1.3 12/17/2020 9:19 AM  File folder
& Downloads B 3
packages 12/17/2020 9:19 AM  File folder
i Rocumenss =3 app 12/17/20209:19 AM  ICO File 37KB
M Pictures B SARLAT 12/17/2020 9:19 AM  Application 284 KB
— PP
Desktop o =| SquirrelSetup 12/17/2020 9:19 AM  Text Document 2 KB
Low Boom 2019 Work (8] Update 12/17/2020 9:19 AM  Application 1,784 KB
1 n 1IC Co. .l
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Windows after Installation

After installation, SARLAT creates an icon on the desktop
automatically
To run the application again, use the icon on the desktop

= SARLAT can be _ T
,!] executed from the
ot Applications Panel :

in Windows

3
[. [!:' ccccc

Shortcut to RSARAZ2
REDIM21(1)

Small Aircraft
Runway Length
Analysis Tool
Application icon
,_L u‘e}-_ installed on the

aaaaaa

ACM GUI-  Casella Desktop

Shortcut (2) Applicatio...
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Installation Instructions for Mac OS

Step 1: Download the Small Aircraft Runway Length Analysis
Tool (SARLAT) setup file from:

Mac Intel Processor:
https://atsl-software-downloads.s3.us-east-1.amazonaws.com/sarlat/\V2.0.1/SARLAT+2-2.0.1.dmg

Apple Silicon Processors (M1-M5):

https://atsl-software-downloads.s3.us-east-1.amazonaws.com/sarlat/\V2.0.1/SARLAT+2-2.0.1-arm64.dmg

Step 2: Locate the downloaded file on your hard drive folder. The file is
an Apple Disk Image file called SARLAT+2-2.0.1-arm64 or SARLAT+2-

2.0.1.dmg depending upon your Mac processor
Step 3: Install the application

Double click on the SARLAT+2-2.0.1-arm64 (or SARLAT+2-
2.0.1.dmg) file on the Mac OS

Note: The Mac Intel version of SARLAT will run on Apple Silicon Processors with
little speed degradation.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Installation Instructions for Mac OS (2)

Step 4: Drag the SARLAT application
icon to your Applications Folder \

= w)
Step 5: Click Open in the security e e
warning allowing the SARLAT —_ o
application to run in your computer "SARLAT" is an app downloaded | . 4+ 1 sone Not Opened

Internet. Are you sure you want t¢
9 \ Apple could not verify “SARLAT

2_10.app" is free of malware that may
harm your Mac or compromise your

atsl-software-
downloads.s3.amazonaws.com

? Cancel

Step 6: If necessary, allow the
SARLAT application dialog in the TG
Security & Privacy inside the T
Sys tems Preferences O e

© > G System Preferences

Ney s & LQJ
Allow apps downloaded from:
reral esktop & Dock Mission L age Security
creen Saver Control n & Privacy .

S
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Running SARLAT in Mac OS after Installation

After installation, the SARLAT Application resides in the Applications
Folder in your computer

O & M Applications
Back/Forward View Action Group By Share Edit Tags

] Desktop Name

=] Dropbox &8 SARLAT

Double click in there SARLAT icon to run the application

You can create a shortcut by dragging the SARLAT Application icon
to the computer task bar

SARLAT Application Icon

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Functionality of the model is the same for both Windows and Mac
OS users

Tool is programmed using Javascript and Hypertext Markup
Language (HTML)
SARLAT does not require a connection to the Internet or a server

Mac OS 15.1 Operating System Windows 11 Operating System

Small Aircraft Runway Length Analysis Tool (SARLAT) Small Aircraft Runway Length Analysis Tool (SARLAT)

\a

VIRGINIA TECH s VIRGINIA TECH TR BIREORT

Small Aircraft Runway Length Analysis Tool (version 2.0.1)



Go to the Table of Contents W VIRGINIA TECH

Using the Small Aircraft Runway Length
Analysis Tool
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General Information About SARLAT 2.0.0.18

* SARLAT contains detailed takeoff and landing
performance data for individual aircraft

* SARLAT includes 79 aircraft from Light Sport Aircraft E l .
(e.g., RV-10/12) to large business jets (Bombardier -,

Global Express 6000)

Vans RV-10

— N

~

+ 32 business jets weighing up to 100,000 Ibs.

+ 34 representative single-engine and multi-engine
piston aircraft

* 13 representative turboprop aircraft (including two
agricultural aircraft)

+ SARLAT is a stand-alone computer application

developed in Javascript and HTML Bombardier Global Express 6000

* Runs in Windows and Mac OS

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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SARLAT Reported Takeoff Distances

Aircraft Type Takeoff Distances Reported in SARLAT

Jet Aircraft (all weights) | Dry runway Takeoff Field Length (TOFL)?!
Wet runway Takeoff Field Length (TOFL)

Piston and Turboprop | Dry runway takeoff distance to clear a 35-foot? obstacle
Aircraft with maximum | Wet runway takeoff distance to clear a 35-foot obstacle
takeoff weight up to
12,500 lbs.

Turboprop Aircraft | Accelerate-stop-distance or Takeoff Field Length (TOFL)
with maximum takeoff | if that value is reported by the manufacturer.
weight above 12,500 lbs.

1) “The runway distance required for an aircraft to safely accelerate from a standing start, transition

to flight, and clear a standard obstacle (typically 35 feet above the runway) or safely abort the takeoff”
(Aircraft Owner’s Pilot Association, 2013).

2) Some aircraft manufacturers report takeoff distance to clear a 50-foot obstacle

Note: For AIP projects, use dry takeoff performance charts.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)



N7~ VIRGINIA TECH
SARLAT Reported Takeoff Field Length

Takeoff Field Length (TOFL) considers three criteria to establish takeoff
distance:

1) All-engine go distance (AED)
115% of the actual distance required to accelerate and clear a 35-foot obstacle

2) Accelerate-stop distance (ASD)

Distance required to accelerate with all engines, have an engine failure prior to the
decision speed, and stop the aircraft on the runway using wheel and air brakes
(no thrust reverser)

3) Engine-out accelerate and go distance (EOD)
Distance required to accelerate with all engines, have an engine failure prior to the
decision speed, and continue the takeoff to clear a 35-foot obstacle

Aircraft Flight Manuals report the Takeoff Field Length as a single value (i.e., the
most limiting of the three conditions described above). SARLAT reports TOFL as
a single value.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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SARLAT Reported Landing Distances

Aircraft Type

Landing Distances Reported in SARLAT

Jet Aircraft

Turboprop aircraft

1) Uncorrected! dry runway landing distance

2) Wet runway landing distance published by the aircraft manufacturer
or the dry landing distance with an additional 15% margin

3) Corrected dry pavement landing distance (1.67 times the
uncorrected dry landing distance) for aircraft operating under 14 CFR
Part 135 rules or Part 91K

4) Corrected wet pavement landing distance (1.92 times the
uncorrected dry landing distance) for aircraft operating under 14 CFR
Part 135 EOD rules with an approved safety program

Piston Aircraft

1) Uncorrected! dry runway landing distance
2) Wet runway landing distance published by the aircraft manufacturer
or the dry landing distance with an additional 15% margin.

1) “The uncorrected landing distance (or actual landing distance) is the baseline stopping distance
published in an aircraft's flight manual” (Elight Safety Foundation ALAR Briefing Note, Landing

Distances).

Note: For AIP projects, use wet landing performance charts.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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How to Identify the Operating Regulations Applicable to the Runway
Length Evaluation?

Regulation>>> Part91 Part 135 Part 91K Part 135.4
“Eligible on Demand”

Who Non-commercial Up to 30 seats Fractional * Scheduled <5 round trips weekly
operators, as well | Scheduled or Charter scheduled, no jets, 9 seats max
as ferry flights Filed with callsign * Nonscheduled with <=30 seats, 7500
Filed as N number | Filed with callsign pounds max payload, or all-cargo

Filed with callsign

Weather None Required for IFR Can conduct Can conduct approach to minimums at
Reporting at approach to destination, if alternate has weather
Destination minimums at reporting

destination, if
alternate has
weather reporting

Landing Buffer for | None Land within 60% of Same as Part 135 Land within 80% of available dry runway
Jets available dry runway length, if operator has approved safety
length; +15% if wet program; +15% if wet
(Turboprops 70% with

no wet adjustment)

A commercial, for-profit aircraft operator is approved to operate under specific regulations.

A given operator may be operating under Part 91K for some flights with passengers, Part 135.4 Eligible or Demand (EOD)
for other flights with passengers, and Part 91 for a ferry flight with no passengers

Part 91 is the default. Identify the most common operating regulation used by an aircraft operator at the airport and
assume that all flights are conducted under that regulation.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Landing Weight Information in SARLAT

SARLAT includes landing performance data for all landing weight
conditions published by the aircraft manufacturer

For AIP projects, SARLAT has default landing weights for each
aircraft

The default landing weight is estimated as the Basic Operating Weight
(BOW), the weight of the average number of passengers carried, and the
fuel reserve according to National Business Aircraft Association guidelines

Detailed information about the landing weights used in SARLAT is included
at the end of this User Guide.

Note: For AIP projects, use the default landing weight factors programmed in SARLAT.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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SARLAT Runway Length Analysis Limits

e “
Temperature As per aircraft As per aircraft Jet powered aircraft reported to 40-
(deg. Fahrenheit) manufacturer data  manufacturer data 50 degrees. Celsius.

Pressure Altitude (feet) 0 None Performance data is reported to
8,000 feet altitude. For many jets,
the data covers up to 12,000 feet.

Wind (knots) -10 5 Headwind is negative

Runway Gradient (%) 0 2 Assumes both runway ends of the
runway are used (uphill is positive)

Runway Surface Dry, Wet, Grass®, and Gravel*
Conditions

» Grass and gravel information applies to few aircraft in SARLAT
« SARLAT data sources are Pilot Operating Handbooks, Aircraft Flight Manuals,
and Flight Planning Guides

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Takeoff Obstacles

SARLAT assumes that any obstacles affecting takeoff can be visually
avoided by the pilot, including One Engine Inoperative (OEI) as
applicable to typical operations of GA jet aircraft and large turboprops

However, trips conducted at higher density altitudes and very long trip
distances (e.g., oceanic flights) can be payload-impacted due to OEI

When significant OEI obstacles are present beyond the airport
perimeter, a detailed aircraft performance engineering analysis is
recommended: consult with Part 135 aircraft operators using the
airport to assess if this is needed, or not.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)



Go to the Table of Contents W VIRGINIA TECH

Small Aircraft Runway Length Analysis Tool Men
Structure and Interface

L' - = Small Aircraft Runway Length Analysis Tool (SARLAT)
ome
r
Runway Evaluation . %
2 Small Aircraft Runway Length Analysis Tool (SARLAT)
unway Design
Runway Evaluation Validation
Runway Design Validation %‘\
Stage Length Analysis : i
——— VIRGINIA TECH CoNTOLTANTE TN

Step 1: Expand the left side
viewport anytime to access RUNWAY EVALUATION E
all Small Aircraft Runway |

Length Analysis Tool analysis ¢
methods

RUNWAY EVWTION VALIDATION ) C RUNWAY DESIGN VALIDATION

Alternate Method: Select one
of the four methods in the Home
screen of the Small Aircraft Runway

Length Analysis Tool ?@g

——

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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SARLAT 2 Model Analysis Options

The Small Aircraft Runway Length Analysis Home
Tool has three areas described below:

Analysis modes:

Runway Evaluation

a) Evaluation of an existing runway Runway Design
b) Design for needed runway length P
« Validation modes:

Runway Evaluation Validation

0 " " 4.
a) Evaluation of an existing runway plots Runway Design Validation
b) Design for needed runway length [ _
.. . Stage Length Analysis
* Mission Analysis: ]

a) Stage length analysis Range Analysis
b) Useful load-range analysis

« Use the Analysis Modes to calculate runway length

» Use the Validation Modes to validate and visualize the runway performance
of individual aircraft for a set of airport conditions

» Mission analysis modes can be used to obtain payload-range information

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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SARLAT Analysis Modes

Conduct runway length planning using the applicable
analysis mode:

Runway Evaluation is to determine if the existing runway
length can reliably accommodate the fleet mix at the
airport

Also, for assessing operations and impacts if a shorter
runway length is needed during construction

Runway Design is to assess the needed runway length
for the critical aircraft per parameters in AC 150/5325-4,
such as to assess the need for a runway extension,
rehabilitation, or reconstruction

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Mode

Objective: To determine if a group of aircraft can
reliably operate from an existing runway

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Mode

Objective:

To determine if a group of aircraft can
reliably operate from an existing runway

Output Produced

Suitability of each aircraft to operate at the
airport

Takeoff distances (dry and wet)

Landing distances (Part 91 dry and wet;
and Part 135 dry and wet)

Aircraft useful load for the available
runway length and airport conditions

Range profiles that can be flown from the
available runway

Home

Runway Evaluation

Runway Design

Runway Evaluation Validation
Runway Design Validation
Stage Length Analysis

Range Analysis

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Mode Interface

SARLAT - Runway Evaluation

Step 1: Select Runway Home
Evaluation mode ol [Ronway Evaluation
Runway Design Scenario
Runway Evaluation Validation Name
Step 2: Select a scenario SR> | M/Ealationscenari
name Stage Length Analysis
Range Analysis Aircraft Mix

Mission Range vs Useful Load

Step 3: Select the aircraft using e
the airport and enter the fleet |

. . Turboprop
mix (expandable list)

Jet

Departures: 7400 - Arrivals: 7600 ( RESET

r
Step 4 Enter the airport R Environmental Factors
. . Pressure Altitude (Field Elevation) (ft)
environmental conditions 3000
Specify the runway's pressure altitude (field elevation)
Air Temperature (F)
Runway length calculations normally use 85
calm wind conditions. Wind speed values can Spectly the funvay s mean dally maximum tempersiure ofthe hottest month of the yeer
be used to study the sensitivity of runway Wind Speed (kts)
length to a variety of wind conditions in ?,, P ——
SARLAT. Tailwind values are positive.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Mode Interface (2)

Aircraft Mix
. . Piston
Step 3: Select the aircraft using
the airport and enter the fleet | Turboprop
mix (expandable list) Jet
Departures: 8115 - Arrivals: 8315

Environmental Factors

Pressure Altitude (Field Elevation) (ft)

3000
Step 4: Enter th e a Irpo rt Specify the runway's pressure altitude (field elevation)
environmental conditions Alr Tampersturs (F)

85

Specify the runway's mean daily maximum temperature of the hottest month of the year.

Wind Speed (kts)
0

Runway Information

Runway Length (ft)

Step 5: Enter the runway oo Runway evaluations are conducted at
' — hot temperature and the average

1 1 Runway Gradient (%) 0
information o e annual daytime temperature

Downbhill is negative. Uphill is positive Cond itions_

Surface Type

Paved

RUN

|Step 6: Run the case

v

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Mode: Definition of the

Aircraft Fleet Mix

Select the aircraft fleet mix

Aircraft Mix
Piston
Turboprop

Jet

CL35 - Bombardier Challenger 350
CL60 - Bombardier Challenger 605
LJ35 - Bombardier LearJet 35
LJ45 - Bombardier Learjet 45
LJ60 - Bombardier Learjet 60

C56X - Cessna 560 XL

C68A - Cessna Citation Latitude

and expand each one of
/ three aircraft engine groups

Jet aircraft group

e expanded
Aircraft Name Annual Operations

300

400

100

80 Number of annual
- operations by

each aircraft
600
120

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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SARLAT Aircraft Characteristics Data

To facilitate the identification of each aircraft, SARLAT includes pictures and
aircraft characteristics in both Runway Evaluation or Runway Design
modes

Bombardier Challenger 350
Aircraft Mix

Piston
Turboprop

Jet
Aircraft Name

CL35 - Bombardier Challenger 350

CL60 - Bombardier Challenger 605\

LJ35 - Bombardier Lear]

Selecting an aircraft from
the list shows the aircraft
Liso - sombardier Learl PICtUre @and the aircraft FAA Type Designator cL3s
characteristics

LJ45 - Bombardier Learj

C56X - Cessna 560 XL Engine Type Jet

C68A - Cessna Citation Latitude Aircraft Design Group (ADG) I

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Output Interface

EVSIIE Pressure altitude = 3,000 feet
valiuation g nway length = 5,500 feet
Conditions  Dpesign temperature = 85 deg. F.

ALy e =R Landing Suitability Table
wili il Includes 14 CFR Part 135

Runway Evaluation Conditions

- — Landing Checks —
Runway Takeoff and Landing Restrictions 9
v
Pressure Altitude: 3000 ft Air Temperature: 85 F Wind Speed: 0 kts Runway Length: 5500 ft Gradient: 0.0 % Surface Type: Paved
- . . \4
Landing at NBAA Minimum IFR Reserves
NBAA IFR Maximum Range Usefulvl\.’:?;h(t';'akeoff
Aircraft Aircraft
Tero Mix Part 91 Part 135 EOD Part 135/91K
Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet

Piston
BESS - Takeoff Weights and
Beechcraft 55 10% . >
Baron Useful Load Constraints 51000bs 5100 Ibs
C172 - Cessna 27% ~
172 Skyhawk 2300 lbs 2300 Ibs
PA24 - Piper 24 7%
Comanche 2550 Ibs 2550 Ibs
Turboprop
B350 -
Beechcraft King 8%
Air 350ER 1135 nm / 5 pax 155 nm / 5 pax 14918 Ibs 12708 Ibs

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Output Interface

Evaluation Pressure altitude = 3,000 feet Provides the operational weight
Conditions  Runway length = 5,500 feet limitations for each aircraft type
Design temperature = 85 deg. F.
Runway gradient = 0.0% Aircraft useful load and mission
Surface = paved

range are reported as output

Runway Takeoff and Landing Restrictions
Pressure Altitude: 3000 ft  Air Temperature: 85 F  Wind Speed: O kts ~ Runway Length: 5500 ft
— Y . “ Runway Evaluation Conditions
_ _ NBAA IFR Maximum Range Usef“";‘-,gia;h(t}'a"e"ff
e i
Dry Wet Dry Wet
icton The BES55 (Beechcraft Baron) can
fEess. operate from the 5500-foot runway at
oneren | sooms  soows | |100% useful load (dry and wet
Comarz | % 1007 Ju 1005 J runway)
Skyhawk 2300 Ibs 2300 Ibs
PA24 -
zt);;i:he ” 2550 1bs 2550 Ibs The B350 (Klng Air 35OER) can
LTuboprop operate from the 5500-foot runway
et | ’ at 74% useful load in dry runway
:g\i‘:r ’ 1135 nm / 5 pax 155 nm [ 5 pax 14918 Ibs 12708 Ibs con d ition S

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Output Interface

: P ltitude = 3,000 feet :
Evaluation RLenS;:;eI:nétl;] C 5 500 foot SARLAT reports aircraft useful

Conditions Design temperature = 85 deg. F. load and mission range in the

Runway gradient = 0.0% runway evaluation mode
Surface = paved

Runway Takeoff and Landing Restrictions

Pressure Altitude: 3000 ft Air Temperature: 85 F Wind Speed: 0 kts Runway Length: 5500 ft

Gradient: 0.0 % Surface Type: Paved < Runway Evaluation Conditions
NBAA IFR Maximum Range Usefulvl\.’ziagdh(t';'akeoff
Aircraft Aircraft
Name Mix
Dry Wet Dry Wet The CL35 (Bombardier Challenger 350)

E can operate from the 5,500 dry runway at

cn 70% useful load.

gg;”enge’ . 1947 nm / 5 pax 1275 nm [ 5 pax 3591bs | 33109 1bs | The CL35 can ﬂy 1947 nm with five

croo passengers plus two pilots from the

Bombardier 10% . .

Challenger 1827 nm | 5 pax 1278 nm | 5 pax 39367 Ibs 36535 |bs eXIStI ng 5500'f00t rU nway (d ry)

605

LJ35 -

Bombardier 14%

LearJet 35 1079 nm / 4 pax 756 nm / 4 pax 15810 Ibs 14915 Ibs - -
O | The LJ45 (Bombardier Learjet 45) can

s 1396 hm 4 pax 1025 4P 20909bs 19554 s operate at 78% useful load from a wet

runway.
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Evaluation Mode: Mission
Range vs. Useful Load Diagram

CL35 -
Bombardier
Challenger
- 350

10%
1947 nm [/ 5 pax

1275 nm | 5 pax 35914 Ibs 33109 Ibs

CL60 -

Bombardier
10%
Challenger 4 1827 nm /5 pax

605

1278 nm | 5 pax 39367 Ibs 36535 Ibs

Y7~ VIRGINIA TECH

Click on the green area

The CL60 can takeoff at 58%
useful load from a dry 5500-foot
runway at 3000-foot elevation.

The CL60 can fly five passengers
and two pilots 1827 nm (with
NBAA fuel reserves) from a dry
5,500-foot runway.

to see the cumulative
plot of distances flown.

The CL60 can fly five
passengers and two pilots
1827 nm (with NBAA fuel
reserves) from a dry 5,500-

\ 4

Bombardier Challenger 605

A useful load of 58% allows a maximum range of 1827 nm with 5

foot runway.

98.4% of the flights in the
NAS can be performed with
five passengers and two
pilots flying 1827 nm.

passengers.
9 .
o
ol < /
» Qr% B A
5
(7}
= 7
A
/
7
/
Useful Load (%)

98.4% of the flights in the NAS are covered with a maximum
range of 1827 nm.

s

mulative Flights (%)

Cu

Stage Length (nm)
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Evaluation Model: Mission Range vs. Useful Load Diagram

A useful load of 58% allows a maximum range of 1827 nm with 5
passengers.

B 5 Fassengers (Average Passengor Load) Three passenger loading conditions are
I 10 Passengers (Maximum Passengers with Typical Seating Capacity) . .
displayed in SARLAT

Il 16 Passengers (Maximum Passengers with Certified Maximum Seating Capacity)
I—

2,000

o The CL60 can fly five passengers and
two pilots 1827 nm (with NBAA fuel
_—~—"reserves) from a dry 5,500-foot runway.

2,500

3

= 0w SARLAT displays the mission range

g < using the average passenger load (five
e passengers for the Challenger 605).

2 1,500

%

1,000

500

20 30 40 50 60 70 80 90 100
Useful Load (%) Useful Load Mission Range Diagram for
the Bombardier Challenger 605 (CL60)

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Evaluation Model: Cumulative Flights

98.4% of the flights in the NAS are covered with a maximum For the aircraft selected, SARLAT
range of 1827 nm. displays the cumulative flights in the
100 National Airspace System considering

\ the mission stage length for the flight.

: ~

The CL60 can fly five passengers and

80 two pilots 1827 nm from a dry 5,500-
foot runway. 1827 nm covers 98.4%

0 of the historical flights flown in the

- year 2025 by the same aircraft.

& 50

E 40

S
20 Cumulative mission length diagram for

Bombardier Challenger 605

The CL60 can fly five passengers and
// two pilots 1827 nm (with NBAA fuel
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 reSGNeS) from a dry 5’500_f00t

Stage Length (nm) runway.
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Runway Evaluation Mode: Part 135 Operations

Evaluation Pressure altitude = 3,000 feet Landing table shows if the
Conditions  Runway length = 5,500 feet aircraft can operate under Part
Design temperature = 85 deg. F. 135 or EOD at maximum

o . .
gzpf\évfgfrs:\ﬁgt 0.0% allowable landing weight

Landing at NBAA Minimum IFR Reserves
NBAA IFR Maximum Range Usefulvl\.,t;ia;h(t')l'akeoff
Aircraft Name A';jl’i'f" Part 91 Part 135 EOD Part 135/91K
Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet
Jet
CL35 -
Bombardier 10%
Challenger 350 1947 nm / 5 pax 1275 nm ,' 5 pax 35914 |bs 33109 lbs
CL60 -
Bombardier 10%
Challenger 605 1827 nm /5 pax 1278 nm [ 5 pax 39367 Ibs 36535 Ibs
LJ35 - Bombardier
®
LearJet 35 1079 nm [ 4 pax 756 nm | 4 pax 15810 Ibs 14915 Ibs
LJ45 - B i
J 5 ombardier 14%
Learjet 45 1336 nm / 4 pax 1025 nm / 4 pax 20909 Ibs 19554 Ibs

The CL60 can land in dry and wet runway conditions considering Part 135 landing
correction factors.
The LJ35 cannot operate on a wet runway while operating under Part 135.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)



VZ~ VIRGINIA TECH
Runway Evaluation: Aircraft Data Table

Aircraft table with general information about each aircraft modeled in SARLAT.

Information includes engine type, aircraft design group, aircraft approach category,
operating empty weight, useful load, maximum takeoff weight, maximum allowable
landing weight, takeoff flap setting used in SARLAT, landing flap setting used in
SARLAT, and the takeoff distance criteria (i.e., takeoff distance, takeoff field
length, or accelerate-stop distance).

Aircraft Characteristics
: : : . : Maximum
Aircraft Aircraft Taxiway Operating Maximum "
Aircraft FAA Type Engine Design Approach Design Weight Empty Useful Takeoff T?rm?l?ée TaFliggff Lalgg::ng Takeoff
Name Designator Type Group Category Group Category Weight Load Weight Weight Settings Settings Distance
(ADG) (AAC) (TDG) (OEW) (MTOW) g 9 9
(MALW)
Piston
Takeoff
Beech i 1400
BE36 Piston I A 1A Small 2200 lbs 3600 Ibs 3600 Ibs Up Down over 50ft
Bonanza 36 Ibs
obstacle
Beechcraft BE55 Piston | B 1A Small 3236 Ibs 1864 5100 Ibs 5100 Ibs Up Down Takeoff
55 Baron Ibs distance
Turboprop
Beechcraft 6115 Takeoff
King Air B350 Turboprop Il B 2A Large 10385 Ibs lbs 16500 lbs 15675 Ibs Approach Down field
350ER length
Jet
Bombardier 15800 Takeoff
Challenger CL35 Jet Il C 1B Large 24800 Ibs lbs 40600 Ibs 40600 Ibs 10° 30° field
350 length

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Infeasible Operating Conditions in the Runway Evaluation Modé

. Pressure altitude = 6,200 feet
Example: _ B Runway length = 5,500 feet
« Demanding Design Conditions  Design temperature = 86 deg. F.
airport conditions Runway gradient = 0%
Surface = dry

« Some aircraft
cannot operate

Runway Takeoff and Landing Restrictions
from a 5,500 ft. | | | |
Pressure Altitude: 6200 ft Air Temperature: 86 F Wind Speed: 0 kts Runway Length: 5500 ft Gradient: 0.0 % Surface Type: Paved
runway at 6,200
fo r e I evati 0 n a n d NBAA IFR Maximum Range Usefulvliz?:h(t‘{akeoff tanding at NBAA Minimum
8 6 d e g rees plecrat ) | Ancraft Part 91 Part 135 EOD
F a h r e n h e it Dry Wet Dry Wet Dry Wet Dry Wet
. Piston
temperature with
. Beechcraft 10%
a practical useful | =z~
IO ad g:;s‘;;:n 7 23001bs 2300 Ibs
[Pz — —
opancha, | [ x ]
Aircraft with a red cross |mrbopmp
mark cannot operate atthe| | oot || o e
airport conditions selected Son 11293 bs
with a practical useful load.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)



Go to the Table of Contents V77~ VIRGINIA TECH

Runway Design Mode

Objective: To estimate the unconstrained runway
length required by a known aircratft fleet mix

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Design Mode

Objective: Fome
To estimate the runway length Runway Evaluation
needed by the critical aircraft l - .

unway Design
Output Produced _ —
_ Runway Evaluation Validation

Takeoff runway distance
requirements (dry and Wet) Runway Design Validation
Landing runway distance Stage Length Analysis
requirements (Part 91 dry and Range Analysis

wet, Part 135 EOD dry and wet,
Part 135 dry and wet)

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Design Mode Interface

Home

N Step 2: Name your
Step 1: Select Runway L [ } Scenario / scenario
DeS|gn mode Runway Evaluation Validation Name

UserGuide_RunwayDesign

Runway Design Validation

Step 3: Select the Aircraft Mix
aircraft types(s) to be Y I
considered in the R
runway design et

Departures: 1800 - Arrivals: 1800 RESET

Environmental Factors

Step 4. En ter th e a Irpo rt Pressure Altitude (Field Elevation) (ft)

2300

environmental conditions S —

Air Temperature (F)

90

A 4

Wind Speed (kts)

Step 5: Enter the 0

runway grade and —— | r
Surface \ Runway Information

Runway Gradient (%)

Step 6: Select the T —————

output options — Paved
\ Output Options

Step 7: Run the case — B

Load Scenario

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Design Mode: Fleet Mix Parameters (Piston Aircrart

Aircraft Mix

Piston

BE36 - Beech Bonanza 36
BESS - Beechcraft 55 Baron
BE58 - Beechcraft 58 Baron
C150 - Cessna 150

C152 - Cessna 152

C172 - Cessna 172 Skyhawk

Aircraft Name ‘ Annual Operations ‘ Takeoff Useful Load (%)

100

100

100

100

100

100

Step 1: Define the annual operations
for each aircraft. Annual operations is
the sum of arrivals and departure
operations.

;

Step 2: Define the desired
useful load carried for
departure operations. For

piston aircraft, the default is
100%.

Note: For piston aircraft, SARLAT reports landing runway performance at the
maximum landing weight.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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\7/a

(Maximum Takeoff Gross Weight 12,500 Ibs. or Higher)

Step 3: Define if aircraft type
is operating under Part 135

Step 1: Define the annual operations

Aircraft Mix for each aircraft.

Piston

Turboprop

Trip Distance with

Aircraft Name Annual Operations Average Passenger Takeoff Useful Load (%) Part 135 Landing Weight (% of MALW)
Load (nm)

AT5T - AirTractor 502 0 100 No v
AT8T - AirTractor 802 0 70 No v
BE30 - Beechcraft 300

_ ) 0 914 70 No ~ 77
Super King Air
B350 - Beechcraft King

400 1026 70 Yes ~ 74

Air 350ER

BE20 - Beechcraft King
Air B200GT

BE9L - Beechcraft King
Air Co0

500

0

438

a

70

100

| SARLAT 2 has default
landing weight factors
applicable to AIP projects

)

Step 2: Define the trip
distance with regular use for

AN

SARLAT automatically calculates the
useful load required to fly the trip

each critical aircraft, using TFMSC
city pair data.

distance selected in the third column.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Design Mode: Fleet Mix Parameters for Jet-

Aircraft
. Step 3: Define if the aircraft
Aircraft Mix Step 1: Define the type is operating under Part
annual operations for 135.
Piston .
each aircraft.
Turboprop
Jet \
Trip Distance with
Aircraft Name Annual Operations AverEgedP(ass?nger Takeoff Useful Load (%) Part 135 Landing Weight (% of MALW)
oad (nm

CL35 - Bombardier 210 1553 50 Y 82
Challenger 350 es ’
CL60 - Bombardier 230 1910 60 . 80
Challenger 605 Yes
GLEX - Bombardier \

0 3603 60 No ~ 73
Global 6000
LJ35 - Bombardier o 133 20 SARLAT 2 has default
LearJet 35 . 0

| landing weight factors

LJ45 - Bombardier 200 899 20 . .
Learjet 45 applicable to AIP projects

Step 2: Define the trip
distance with regular use for
each critical aircraft, using
TFMSC city pair data.

SARLAT automatically
calculates the useful load
required to fly the trip distance
selected in the third column.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Design: Takeoff and Landing Distances Output

g Pressure altitude = 2,300 feet

eS'gn Design temperature = 90 deg. F.
Conditions  yseful loads determined by the critical
length flown by each aircraft
Wind speed = 0 knots * Runway length requirements
Runway gradient = 0% are sorted from high to low

» Provides a graphical output of
runway length requirements for
each aircraft

Pressure Altitude: 2300 ft Air Temperature: 90 F Wind Speed: 0 kts Gradient: 0 % Surface Type: Paved

a

Runway Design Conditions

B akiaiin Gakiaiaiac SN Lo o o BN Lo oo Ve bR PV PR L LA
r
CL60 - Bombardier Challenger 605

5337 I

3076
2999 3449

N

| The Bombardier Challenger
| 605 (CL60) requires 5,438

B350 - Beechcraft King Air 350ER

CL35 - Bombardier Challenger 350

o e | feet of runway for takeoff
(dry pavement).
°°°°°° m The CL60 requires 6,254
feet of runway departing

1388 1596

from a wet runway.

o

1,000 2,000 3,000 4,000 5,000 6,000 7,000
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* Provides a table output of runway length

Pressure altitude = 2,300 feet requirements for each aircraft

Design
Conc?itions Design temperature = 90 deg. F. -
Wind speed = 0 knots « Compares dry and wet conditions for

takeoff

Runway gradient = 0%

« Multiple landing conditions provided

Landing (ft)

Takeoff (ft)

Takeoff Useful Load

(%)

Landing Useful Load

(%)

Aircraft Name Part 91 Part 135 EOD Part 135/91K

Dry Wet Dry Wet Dry Wet

Piston

BES55 - Beechcraft 55 Baron 2421 2784

C172 - Cessna 172 Skyhawk 1388 1596

Turboprop

B350 - Beechcraft King Air 350ER 5337 6138 2999 3449 4289 4932

BE20 - Beechcraft King Air
B200GT

90 77 3983 2148 2470

Takeoff
Distance
output

5438

4580

Landing distance output

Jet

CL35 - Bombardier Challenger 350 60 82 2583 2970 4314 4961

CL60 - Bombardier Challenger 605 Ta keoﬁ- and Iandi ng 80
LJ45 - Bombardier Learjet 45 assumptions 85

2675 3076 4467 5137

6254

4426 5090 2646 3043

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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* Provides a summary output table with takeoff and

Design Pre§sure altitude = 2,300 feet landing distance requirements for each aircraft
Conditions D§S|gn temperature = 90 deg. F. *  The table includes the cumulative annual -
Wind speed = 0 knots operations for all aircraft, sorted from the highest to
Runway gradient = 0% the smallest runway length required

* The yellow row shows the critical aircraft

Critical Aircraft for Runway Length
B350 - Beechcraft King Air 350ER is the critical aircraft and requires 5337 ft of runway to be fully accommodated in the full range of specified operating conditions.
Aircraft Aircraft Taxiway Takeoff Landing .
Aircraft Engine Design Approach Design Useful Useful Annual Cu::‘w:;'lve akeoff Tavlazctsz Landing Landing
Name Type ?JB‘(';'; C?;e;;&ry ((31[81(15 I.(ﬁn/a;:! L((:/a;:i Operations Operations ry (ft) (1) Dry (ft) Wet (ft)
CL60 -
Bombardier
Challenger Jet Il [ B 60 80 230 230 5438 6254 2675 3076
605
B350 -
5:;:?:3" Turboprop I B 2 70 74 400 630 5337 6138 2999 3449
350ER
CL35 - Ly .
Bombardier The critical aircraft for runway length
Challenger Jet I ) . . . 210 840 4951 5694 2583 2970
o requirement is the first aircraft with
LJ45 - 500 or more cumulative annual
Bombardier Jet I . . . . 200 1040 4426 5090 2646 3043
Learjet 45 operations (highlighted in yellow).
BE20 -
Beecheraft 1, | : ‘e : 500 1540 3983 4580 2148 2470
King Air uroeree 1 The BE350 is the critical aircraft and
B200GT .
BEBS requires 5,337 feet of runway for
g:e;hcraﬂ Piston | takeoff (d ry pavement)_ Round tO 800 2140 2847 3274 2421 2784
aron

c172 - 5,400 feet.
Cessna 172 Piston 3200 5340 2007 2308 1388 1696
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» Toggles report the critical aircraft for combinations of takeoff
and landing conditions using dry and wet runway conditions

In this example the critical
aircraft is reported using
dry takeoff and wet

/ landing conditions (both

» The scenario presented below, assumes no aircraft operates
under Part 135 operations

Critical Aircraft for Runway Length conditions selected in
blue)
TAKEOFF DRY TAKEOFF WET LANDING DRY LANDING WET
B350 - Beechcraft King Air 350ER is the critical aircraft and requires 5337 ft of runway to be fully accommodated in the full range of specified operating conditions.
. Aircraft Aircraft Taxiway Takeoff Landing Cumulative . .
Aircraft Name E-:-'g";e Design Group Approach Design Group Useful Load Useful Load 0 p::g:‘izlns Annual Eake(?g ‘La.:teag %)arnd('a? tva&d('?g
ypP! (ADG) Category (AAC) (TDG) (%) (%) P Operations ry y

CL60 -
Bombardier Jet I o] 1B 60 80 230 230 5438 6254 2675 3076
Challenger 605
HEEY-EIEEE  Gaioes ) B 2A 70 74 400 630 5337 6138 2999 3449
King Air 350ER
CL35 -
Bombardier Jet I o] 1B 60 82 210 840 4951 5694 2683 2970
Challenger 350
LJ45 - Bombardier | c B 70 85 200 1040 4426 5090 2646 3043
Learjet 45
BE20 - Beechcraft

Turb I B 2A 70 77 500 1540 3867 4447 2148 2470
King Air B200GT trboprop
BEGS - Beecheralt oy ton | B 1A 100 100 600 2140 2685 3088 2802 3222
58 Baron
C172 - Cessna®72  picton | A 1 100 100 3200 5340 2007 2308 1388 1596
Skyhawk

Note: For AIP projects, use wet landing and dry takeoff performance.
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Critical Aircraft Considering Part 135 Operations

« The scenario presented below, assumes the CL35, CL60, When Part 135 operations

and the B350 are operated under 14 CFR Part 135 rules apply, the landing

: . : : : distances are adjusted,
 The landing distances reported in the table are adjusted using |44 the Part 135J toggle is

the operation factors described on pages 15-16 of the guide displayed
Critical Aircraft for Runway Length
v
B350 - Beechcraft King Air 350ER is the critical aircraft and requires 5337 ft of runway to be fully accommodated in the full range of specified operating conditions.
Aircraft Aircraft Taxiway Takeoff Landing .
Aircraft Engine Design Approach Design Useful Useful Annual c"&‘#ﬂ;'lve Takeoff TavI;Z‘:ff Landing Landing
Name Type Group Category Group Load Load Operations OB a Dry (ft) (ft) Dry (ft) Wet (ft)
(ADG) (AAC) (TDG) (%) (%) P
CL60 -
Bombardier
Jet I c 1B 60 80 230 230 5438 6254 4467 5137
Challenger
605
B350 -
R e | B 2A 70 74 400 630 5337 6138 4289 4932
King Air
350ER .
CL35 - In this example,
zzzmr;;r Jet I c 1B B350, CL35, and 210 840 4951 5694 4314 4961
350 CL60 operate under :
LJ45 - >
Bombardier Jet o] 1B Part 135 rules. The 200 1040 4426 5090 2646 3043
Learer 48 Landing values in the
Ef:;i;raﬂ Turboprop  II B 2A table are adjusted 500 1540 3983 4580 2148 2470
B200GT accordingly.

Note: For AIP projects, use wet landing and dry takeoff performance.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Critical Aircraft According to RDC and TDG Parameters

« SARLAT displays an output table listing the

. Pressure altitude = 2,300 feet o , . _
Design Design temperature = 90 deg. F. critical aircraft according to: ADG, AAC,
Conditions  wind speed = 0 knots TDG and RDC among the fleet mix defined
Runway gradient = 0% « SARLAT selects the most critical aircraft
for each of the four parameters individually

based on cumulative regular use with
similar characteristics
* For the example shown:

» The critical ADG group is Il with 1,340 annual operations in the group

» The critical AAC group is C with 640 annual operations in the group

« Runway Design Code (RDC) is C-Il

» The critical aircraft for Taxiway Design Group (TDG) is 2A with 900 annual operations

Group Critical Group
Aircraft Approach Category (AAC) Cc
Aircraft Design Group (ADG) Il
Runway Design Code (RDC) C-ll
Taxiway Design Group (TDG) 2A

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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E I - Pressure Altitude: 7300 ft Air Temperature: 75 F Wind Speed: 0 kts Gradient: 0 % Surface Type: Paved
xample:
. I Takeoff - Dry Takeoff - Wet [l Landing - Dry [l Landing - Wet [l Landing - Part 135 Landing - Part 135 Wet
« Demand
emandin : |
7887
a i rpo rt d eS i g n CL60 - Bombardier Challenger 605
ngn
conditions
CL35 - Bombardier Ghallenger 350
« 7300 feet
ee
LJ45 - Bombardier Learjet 45
pressure
ltitud
a I u e BE20 - Beechcraft King Air B200GT
2532
« 75deg. F
eg. r. o
H BESS5 - Beechcraft 55 Baron :
esign
p B350 - Beechcraft King Air 350ER
3316 3813 4742
C172 - Cesfina 172 Skyhawk
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
Required Runway Length (ft)

The B350 cannot operate at the airport design conditions with a
takeoff useful load of 70%. If the takeoff useful load is reduced to
65%, the operation is feasible.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Infeasible Operating Conditions in the Runway Design Mode

Runway Length Requirements

I xa m p I e n 9792 ft of runway is required to allow all aircraft in the fleet mix to be fully accommodated in the full range of specified operating conditions.
| ]

R Pressure Altitude: 8300 ft Air Temperature: 85 F Wind Speed: O kts Gradient: 0 % Surface Type: Paved
* Demanding
I T=keoff - Dry Takeoff - Wet [l Landing - Dry [ Landing - Wet
L ] L
airport design |
3349 | 3851
L L]
CO nd ItIOnS Cessna 177 Cardinal

eecncral Ing Alr

3361 [ 3865

(] 5322
Beechcraft King Air B200GT

. Bombardier Challenger 350 58
pressure altitude .
8515
Bombardier Challenger 605
3905 | 4491
]
« 85 deg. F. design
- -
5472
t r tu r Cessna Citation Latitude
Cessna Citation M2
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

Required Runway Length (ft)

Aircraft not reported in Aircraft Name Erer
the bar plot Cannot Beechcraft 58 Baron Temperature is above maximum takeoff temperature.
operate at the airport
design conditions with
the useful load desired.

Beechcraft King Air B200GT Temperature is above maximum takeoff temperature.

Cessna 560 XL Temperature is above maximum takeoff temperature.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Validation Mode

Objective: Provides graphical information of aircraft takeoff
weight foe a given runway length with airport temperature,
runway grade, and wind speed as independent parameters

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Validation Mode

Objectives: Home
Provides a graphical depiction of aircraft Runway Evaluation
takeoff weight limited by runway length for
various airport design parameters Runway Design
(temperature, runway grade, and wind speed)
as used in the Runway Evaluation module Runway Evaluation Validation

Validate the maximum takeoff weight of the

: o Runway Design Validation
aircraft limited by runway length for a set of / .

airport conditions Stage Length Analysis
Output Produced |
Range Analysis
Plot of runway length versus takeoff
weight

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Evaluation Validation Mode

Plot shows the aircraft takeoff
weight and runway length
required for selected airport

GLFA4 - Gulfstream G450

environmental conditions Temperature: 77 F - Wind Speed: O kts - Runway Gradient: 0 %
Wet
75,000 75,000 0K 1K K 3K 4K 5K oK
70,000 70,000 7K
8K
65,000 65,000
m 0
= =
b= b=
° =)
g 60,000 g 60,000
= =
(@) o
$ 2
i =
55,000 55,000
Step 1: Select the aircraft and airport
P’ . P SARLAT reports dry and
Eodo conditions (Temperature, Wind e .
: wet pavement conditions
Speed and Gradient) to be ted
considered in the runway evaluation. are reporte
45,000 45,000
3,000 5,000 6,000 7,000 8,000 9,000 10,000 4,000 5.000 6,000 7,000 8,000 9,000 10,000
Required Runway Length (ft) Required Runway Length (ft)
[ Aircraft: GLF4 Temperature: 77 F Wind Speed: 0 kts Runway Gradient: 0 %[I
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The SARLAT runway evaluation
validation plots are used to estimate
the maximum takeoff weight
conditions for a given temperature,
airport elevation, and runway length

For the example shown, a
Gulfstream 200 (GALX) has a
maximum takeoff weight of 30,000
Ibs. departing from a 6,000-foot dry
runway located 3,000 feet above
mean sea level conditions with 86
degrees Fahrenheit temperature

The 30,000 Ibs. takeoff weight is
converted in SARLAT to an
equivalent useful load in the runway
evaluation mode.

Takeoff Weight (Ibs)

36,000

34,000 2K
3K
32,000 4K
/ 5K
28,000
/SK
26,000 /9'(
/IOK 11K

24,000 %

22,000 //

20,000
4,000 5,000 6,000 7,000 8,400

w
=
o
o
o

Required Runway Length (ft)
Aircraft: GALX Temperature: 86 F
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Runway Design Validation Mode

Objective: Provides graphical information of the required
runway length for various design parameters including
airport temperature, runway grade, and aircraft useful load

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Runway Design Validation Mode

Objective:

Provides graphical information of the
takeoff and landing runway length
required for various design parameters
(temperature, runway grade, and useful
load) as used in the Runway Design
module

Validate the runway length
requirements of individual aircraft for a set
of airport conditions

Output Produced

Plot of runway length versus takeoff
weight at different airport elevations and
airport environmental conditions

Home
Runway Evaluation
Runway Design

Runway Evaluation Validation

Runway Design Validation

Stage Length Analysis

Range Analysis
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Runway Design Validation Mode

The plot shows the takeoff
and landing distances as a C56X - Cessna 560 XL
function of pressure altitude
and airfield temperature Useful Load: 80 % - Wind Speed: 0 kts - Runway Gradient: 0 %
Dry and Wet pavement
conditions are reported
Dry Wet
7,000 7,000
6,500 6,500

6,000 6,000

5,500 5,500

5,000 5,000

4500 /

4,500

Required Runway Length (ft)
Required Runway Length (ft)

—1Step 1: Select the aircraft and airport

000 000 conditions (useful load, wind speed

4000 ft . . .

30001, 0 and gradient) to be considered in the
3,500 1000, 4 3,500 runway deSign
3,000 3,000

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Air Temperature (F) Air Temperature (F)
Aircraft: C56X Useful Load: 80 % Wind Speed: 0 kts Runway Gradient: 0 %
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Interpretation of the Runway Design Validation Plots

The SARLAT runway design
validation plots are used to estimate
the runway length for a takeoff (or 9000
landing) useful load conditions,
temperature, airport elevation, and
runway grade

10,000

13000 ft
8,000 14000 ft 12000 ft

7,000

For the example shown, a
Gulfstream 200 (GALX) requires a
5,200-foot dry runway operating
from an airfield located 1,000 feet

e 80 1t
500 dp o 2000 fi
1000 ft
/ a
above mean sea level conditions at

90 degrees Fahrenheit temperature 2000 / %ggégéam

The takeoff and landing runway
lengths calculated are reported in e 0 . . 0 0
SARLAT as the output of the Air Temperature (F)
runway design mode.

6,000

W\

5,000 [~

Required Runway Length (ft)

4,000

Aircraft: GALX Useful Load: 70 % Lan
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Stage Length Analysis Mode

Objective: Provides graphical information of the
cumulative number of flights in the National Airspace
System versus distance flow

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Stage Length Analysis

Objective:

Provides graphical information of the
cumulative number flights versus
distance flown in the National Airspace
System

Output Produced

Plot of cumulative number of flights
versus distance flown (stage length).

The plot is individual by aircraft.

All aircraft in SARLAT have a
cumulative plot.

Home

Runway Evaluation

Runway Design

Runway Evaluation Validation

Runway Design Validation

Stage Length Analysis

Range Analysis
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BC90 - Beechcraft King Air C90

Stage Length Analysis

100

20

80

50% of the King Air C90
flights are 160 nm or less.

Cumulative Flights (%)

50 100 130 200 250 300 330 400 450 500 550

Stage Length (nm)

Aircraft: BC90

Step 1: Select the aircraft
to be plotted
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Aircraft Range Analysis

Objective: Provides graphical information of useful
load and mission distance flown for jet-powered and
turboprop aircraft whose maximum takeoff gross
weight is 12,500 Ibs. or more
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Alircraft Range Analysis

Objective:

Provides graphical information of trip
distance to useful load for jet-
powered aircraft and large
turboprops

Output Produced

Payload-range diagram with useful
load and mission range.

The plot is individual by aircraft.

Home

Runway Evaluation

Runway Design

Runway Evaluation Validation
Runway Design Validation

Stage Length Analysis

Range Analysis
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Aircraft Range Analysis

CG8A - Cessna Citation Latitude
Range Analysis
I 4 Passengers (Average Passenger Load) [l 7 Passengers (Maximum Passengers with Typical Seating Capacity) [l © Passengers (Maximum Passengers with Certified Maximum Seating Capacity)
2,200
With a useful load of 71% the Cessna Citation /
. —

Latitude (C68A) can fly four passengers and two e

pilots 1,200 nm with National Business Aircraft //
- Association (NBAA) fuel reserves. —
__;: 1,400
é 1,200 @eessssssssssssssssssas SESE S SEEE NS NN NN NN NN NNENANNNNNNNENENNEEANEEEEEEEEEEEEE
§ 1,000

800

600

400

200

30 40 50 60 70 80 90 100
Useful Load (%)

e L Stgp 1. Select the aircraft

— of interest
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Saving and Exporting Data in SARLAT
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Exporting and Saving Scenario Runs

SARLAT can export data for use in spreadsheets or the
clipboard

SARLAT can load saved scenarios

SARLAT can save the graphical output produced in
Portable Graphics Format (PNG)

SARLAT exports table results in two formats:
Clipboard
Excel

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Saving SARLAT Scenario Runs

SARLAT saves your run using the .dsarlat type file

Runway Information

Runway Gradient (%)

0

Downhill is negative. Uphill is positive

Surface Type
Paved

Output Options

Load Scenario

Step 1: Click the save

button

/

Save Scena{o

(3 Documents
85 CEE 3804
85 CEE 380...
85 CEE 380...
85 CEE 4674...
85 CEE 4674...
85 ceeb5614
85 CEE5614...
5 CEE 5614...
85 CEE 594...

< @M~ &~

T SARLAT_ACD
" SARLAT2_followUp
= TAP Program

New Folder

infeasibledesigncase.dsarlat

©= SARLAT_scenarios

Step 2: Name and
navigate to the

destination folder to
save the scenario
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Loading SARLAT Scenario Runs

SARLAT loads saved .dsarlat files with saved scenario runs

Runway Information

Runway Gradient (%)
0

Downhill is negative. Uphill is positive.

Surface Type

Step 1: Click “Load
Scenario”

Paved

Output Options

Load Scenario

@ Save Scenario
(5 CEE 380...

£ CEE 380... < ‘= v @ v [ SARLAT_scenarios B Q

5 CEE 4674...
Name ~ | Date Added

5 CEE 4674...

B infeasibledesigncase.dsarlat Today at 8:14 PM

5 cee5614

B3 CEE5614... Step 2: Navigate to the
B CEE 5614... folder to load the
FS5 CEE 594... scenario

5 CEE 5944

5 REDIM Fo...

5 Research...
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Exporting SARLAT Graphical Output

SARLAT saves graphic output as Portable Network Graphic (PNG)
files

Runway Length Requirements

5560 ft of runway is required to allow all aircraft in the fleet mix to be fully accommodated in the full range of specified operating conditions.

Pressure Altitude: 2300 ft Air Temperature: 85 F Wind Speed: 0 kts Gradient: 0 % Surface Type: Paved

I Takeoff - Dry Takeoff - Wet [l Landing - Ory M Landing - Wet

2649
Beechcraft 58 Baron

Step 2: Navigate to
the destination
folder and indicate
a file name.

4635
Bombardier Challenger 350
297
4835

Bombardier Challenger 605 ‘

4776

b l
i
3
B
n
]
©
2

©
)

Beechcraft King Air 350ER
3353

Beechcraft King Air B200GT

)
=

=)
@
£
=
@

565

=

save As: | myRunwayDlsign.png

2

Cessna 560 XL Tags:

00~ =~ [ Documents A~ Q

Cessna Citation Latitude
3136

]
=
]
3
w
=3
=]
3
@
&

3294
Cessna Citation M2

Step 1: Click
| |“Export Chart to

L]
P N G New Folder Cancel

‘

=]
=1
=]

7 Abnormalla...ng_CessnaVll
3,000

h (ft)

\ 4

EXPORT CHART TO PNG [ Activity Report
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SARLAT 2 saves numerical output data in Excel format or to
the Clipboard

Landing (ft)
Takeoff (ft
. Takeoff Landing (")
Aircraft Name Useful Useful Part 91 Part 135 EOD Part 135/91K
Load (%) Load (%)

Dry Wet Dry Wet Dry Wet Dry Wet Step 2 . NaVIgate to
the destination
BES55 - Beechcraft H
oo 100 100 2820 3243 2414 2776 folder and define a
C172 - Cessna 172 H
Skyhawk 100 100 1991 2290 1384 1592 f| Ie name.

Turboprop
B350 - Beechcraft

o 65 74 5149 5921 2093 3442 4230 4922
King Air 350ER
BE20 - Beecheraft % 57 | sosa | asse | 2140 | 2481 Save As: myRunwayD}e:-‘,lgn.xlsx
King Air B200GT
Jet Tags:
gtzﬁ’e;az:"sb:(;d'er 60 82 4870 5601 2576 = 2962 o

ooD [—1] H
9 < M~ ==+ SARLAT_scenarios B -~ Q
CL60 - Bombardier
Challenger 605 60 80 5369 6174 2668 3068
. /1ew AIAA

LJ45-B

145 - Bombardier 70 85 4400 5060 2639 3035
Learjet 45 M2 Follow Up >

EXPORT TABLE TO EXCEL copy T|" 7
ain Work >
) >

Step 1: Click “EXport lowUp >
Table to Excel New Folder Cancel m
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Exporting SARLAT Excel Output File

SARLAT Excel output format

Part 91 landing Part 135
data (feet) landing data
Useful load values (%) | |Takeoff data (feet) (feet) if
applicable

Aircraft Name .Useful Lbad (%) Takeoff (ft) Landing (ft)

No Correction Part 135 Eligible Part 135 v v v

Dry Wet I Dry Wet Dry Wet Dry Wet

Piston

Beechcraft 58 Baron 100 2649 3046 2777 3194

Cessna 177 Cardinal 100 1915 2202 1345 1547

Turboprop

Beechcraft King Air 350ER 50 776 5492 2916 3353

Beechcraft King Air B200GT 78 3866 4446 2711 3118

Jet

Bombardier Challenger 350 56 635 5330 2970 3415

Bombardier Challenger 605 52 835 5560 3100 3565

Cessna 560 XL 64 3608 4149 3518 4046

Cessna Citation Latitude 71 3979 4576 2727 3136

Cessna Citation M2 67 3294 3788 2923 3361

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Critical Aircraft Based on Runway Length

Objective: Determine the critical aircraft
based on runway length performance

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Critical Aircraft Based on Runway Length

« The critical aircraft for runway length requirement is derived from the
ranked order list by runway length, with 500 or more cumulative annual
operations

» For large aircraft, this includes trip distance with regular use by that
aircraft type (as a function of useful payload).

Critical Aircraft for Runway Length

TAKEOFF DRY TAKEOFF WET LANDING DRY LANDING WET

B350 - Beechcraft King Air 350ER is the critical aircraft and requires 5337 ft of runway to be fully accommodated in the full range of specified operating conditions.

. Aircraft Aircraft Taxiway Takeoff Landing Cumulative . .
Aircraft Name E-:-'g";e Design Group Approach Design Group Useful Load Useful Load 0 p::g:‘izlns Annual Eake(?g \m:te(%g %)arnd('a? tva&d('?g
yp (ADG) Category (AAC) (TDG) (%, (%) P Operations ry y
CL60 -
Bombardier Jet I c 1B 60 80 230 230 5438 6254 2675 3076
Challenger 605
B350 - Beecheraft 4\ poprop I B 2A 70 74 400 630 5337 6138 2999 3449
King Air 350ER
CL36 -
Bombardier Jet I C 1B 60 82 210 840 4951 5694 2683 2970
Challenger 350
LJ45 - Bombardier . I c 1B 70 85 200 1040 4426 5090 2646 3043
Learjet 45
BE20 - Beechcraft
7
King Air B200GT Turboprop I B 2A 70 77 500 1540 386 4447 2148 2470
BESS - Beechoraft 1 ton I B 1A 100 100 600 2140 2685 3088 2802 3222
58 Baron

C172 - Cessna 172
Sky]

— The Beechcraft King Air B350ER (B350) is the critical aircraft and requires 5,337 feet of
runway for takeoff (dry pavement). The runway length is rounded to 5,400 feet.

596
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Critical Aircraft with Part 135 Toggle

The table below shows a design scenario with three aircraft in the fleet mix

Since aircraft are operated under Part 135 rules, the Part 135 toggle appears in the
output table below

The aircraft takeoff and landing distances are sorted in descending order using the
most demanding conditions (i.e., dry takeoff conditions)

Part 135 landing distances adjustments are included when reporting the landing
distances with the Part 135 toggle on

The B350 (5King Air B350ER) is the critical aircraft because it is the first aircraft to reach
more than 500 cumulative annual operations

Critical Aircraft for Runway Length

TAKEOFF DRY TAKEOFF WET LANDING DRY LANDING WET PART 135

B350 - Beechcraft King Air 350ER is the critical aircraft and requires 5337 ft of runway to be fully accommodated in the full range of specified operating conditions.

Aircraft Aircraft Taxiway Takeoff

Aircraft Engine Design Approach Design Useful Ll?:gfl:]lg Annual cuﬂ:ﬁ;'lve Takeoff Takeoff Landing Landing
Name Type Group Category Group Load Load (%) Operations Operations Dry (ft) Wet (ft) Dry (ft) Wet (ft)
(ADG) (AAC) (TDG) (%) g P
CL60 -
Bombardier
Jet I o] 1B 60 80 230 230 5438 6254 4467 5137
Challenger
605
B350 -
Beechcraft
o Turboprop I B 2A 70 74 400 630 5337 6138 4289 4932
King Air
350ER
CL35 -
Bombardier
Jet Il C 1B 60 82 210 840 4951 5694 4314 4961
Challenger

350
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* In the scenario presented the following aircraft operate at the airport:

Desian Pressure altitude = 2,029 feet
BE58 200 g_ _ Design temperature = 88 deg. F.
Conditions  wind speed = 0 knots
C172 150 Runway gradient = 0%
BESO 100
Landing (ft)
Takeoff (ft)
Aircraft Name Takeoff Useful Load (%) Landing Useful Load (%) Part 91 Part 135 EOD Part 135/91K
Dry Wet Dry Wet Dry Wet Dry Wet
Piston
BE5S - Beechcraft 58 Baron 100 100 2616 3008 2768 3183 N (0] Critical ai rCFaft
C172 - Cessna 172 Skyhawk 100 100 1937 2228 1375 1581 fo u nd messag e
Turboprop
BESL - Beechcraft King Air C90 100 100 3143 3614 2800 3220
EXPORT TABLE TO EXCEL COPY TABLE TO CLIPBOARD
r
Critical Aircraft for Runway Length
No critical aircraft could be identified because the annual cumulative operations are below the 500 operations regular use threshold. Defaulting to the most demanding single-engine piston or
turboprop aircraft in production. Consult APP-410 for further guidance on use with AIP projects.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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 Following with the example in the previous slide, if the cumulative number of
annual operations at the airport is below 500:

« SARLAT reports the critical aircraft as the most demanding single-engine piston
or turboprop aircraft in production for the selected design conditions

» For the example below, the Pilatus PC-12 (PC12) is found to be the most
demanding aircraft requiring 3,665 feet or runway

Critical Aircraft for Runway Length

No critical aircraft could be identified because the annual cumulative operations are below the 500 operations regular use threshold. Defaulting to the most demanding single-engine piston or
turboprop aircraft in production. Consult APP-410 for further guidance on use with AIP projects.

PC12 - Pilatus PC 12 NG is the critical aircraft and requires 3665 ft of runway to be fully accommodated in the full range of specified operating conditions.

Group Critical Group
Aircraft Approach Category (AAC) A
Aircraft Design Group (ADG) | Whe N NO CI’ItIC8|
_ aircraft is found,
Runway Design Code (RDC) A-l
SARLAT reports RDC
Taxiway Design Group (TDG) 1 A_I by d efau It

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Single-Engine Piston and Turboprop in Production in
SARLAT Database

Piston Aircraft Turboprop Aircraft

BE36 - Beech Bonanza 36 C208 - Cessna 208 Caravan
C172 - Cessna 172 Skyhawk PC12 - Pilatus PC12 NG
C182 - Cessna 182 Skylane TBMS - Socata TBM 850

T206 - Cessna T206 Turbo Stationair

SR20 - Cirrus SR 20

SR22 - Cirrus SR 22

S22T - Cirrus SR 22 Turbo

DA40 - Diamond 40 Star

DA42 - Diamond 42 Twin Star

FDCT - Flight Design CTLS

P28A - Piper 28 161 Cherokee

PA44 - Piper 44 180 Seminole

PO6T - Tecnam P2006T

RV12 - Vans RV 12

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Default Takeoff Weights in SARLAT

Small Aircraft Runway Length Analysis Tool (version 2.0.1)



Y7/~ VIRGINIA TECH
Default Takeoff Weights in SARLAT

* An external analysis was performed to determine realistic default takeoff weights
considering aircraft mission range and the distribution of distances flown in the NAS

» The aircraft takeoff weight is estimated as the sum of the Basic Operating Empty Weight
(BOW) and Useful Load (UL)

» Useful load is the sum of the Payload (PYL) and Fuel Weight (FW)

« SARLAT contains a database with values of BOW, UL, Maximum Takeoff Weight (MTOW)
and Maximum Landing Weights (MALW) for each aircraft

» The aircraft data can be viewed in the Runway Evaluation or Runway Design modes by
selecting a specific aircraft in the fleet mix

o R FAA Type Designator CL35
Aircraft Mix

Engine Type Jet
Piston Aircraft Design Group (ADG) I

Aircraft Approach Category (AAC) C
Turboprop

Weight Category Large
Jet Operating Empty Weight (OEW) 24800 Ibs

Useful Load 15800 Ibs

Aircraft Name

Maximum Takeoff Weight (MTOW) 40600 Ibs

CL35 - Bombardier Cha”enger 350 ~ >| Maximum Allowable Landing Weight (MALW) 34150 lbs

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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 SARLAT includes default takeoff weights for all jet aircraft and for turboprop aircraft
weighing more than 12,500 Ibs.

» The aircraft takeoff weight in SARLAT is controlled by the Takeoff Useful Load (expressed
as a percent of the Maximum Useful Load)

* For the example below, the Bombardier Challenger 350 has a default takeoff useful load
of 60%

« With a useful load of 60%, the Bombardier Challenger 350 can fly four passengers plus
two pilots 1,553 nautical miles with NBAA fuel reserves (enough for 95% of the missions
flown in the NAS)

Aircraft Mix

Piston

Turboprop

Jet

Trip Distance with
Aircraft Name Annual Operations Average Passenger Takeoff Useful Load (%)
Load (nm)
CL35 - Bombardier
Challenger 350

CL60 - Bombardier
Challenger 605

400 1553 60

500 1910 60
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Default Useful Load Values in SARLAT

* An external analysis was performed to determine realistic takeoff default weights
considering aircraft mission range and the distribution of distances flown in the NAS

 The table illustrates the rules used in the derivation of default useful loads in

SARLAT
Aircraft Group Maximum Takeoff Weight (lbs.) Default Useful Load (%)

Piston and Turboprop < 12,500 100

Aircraft

Turboprop Aircraft >=12,500 70

Light Jets <18,000 80

Mid-size Jets >= 18,000 and < 30,000 70

Super mid-size and Large >=30,000 60

Jets

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Useful Load has a Significant Effect on Takeoff Field Length

* Below we show the SARLAT Runway Design Validation curves for a mid-size jet (CL35) operated
at two useful load values (60% and 90%)

« Atan airfield elevation of 2,000 feet and 100 degrees Fahrenheit design temperature, the takeoff
field length for the Challenger 350 increases 31% when the useful load increases from 60% to

90%

Required Runway Length (ft)

10,000

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

-40

10000 ft

60% Useful Load

9000 ft

8000 ft

Takeoff field length at
2,000 feet and 100

degrees (F)is 5,250
feet

7000 ft

6000 ft
5000 ft

Takeoff Data

Landing Data

-20 0 20 40 60 80 100 120
Air Temperature (F)

4000 ft

3000 ft
2000 ft
1000 ft

Required Runway Length (ft)

B
&
o8
S
&
=2
&=
=

14,000

12,000

10,000

4,000

90% Useful Load

Takeoff field length at
2,000 feetand 100
degrees (F) is 6,865
feet

8,000 Takeoff Data 10001
6,000 %

2,000

-40

Landing Data

-20 0 20 40 60 80

Air Temperature (F)

10000 ft

9000 ft

8000 ft

7000 ft
6000 ft
5000 ft

4000 ft

3000 ft
2000 ft
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Default Landing Weights in SARLAT
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Assumptions and Methods Used to Estimate
Default Landing Weights in SARLAT

Assumptions:

Aircraft land with the average passenger load at the airport
The aircraft lands with National Business Aviation Association (NBAA) fuel reserves

NBAA fuel reserve is determined by computer simulation or by regression analysis using
aircraft manufacturer data or the Eurocontrol BADA 3.16 model parameters

The airport alternate is 100 nm for very light jets and turboprops, 200 nm for light, mid-
size, and 300 nm for large jets

NBAA Fuel Reserve Considerations

1) At the destination airport, add fuel to climb to 5,000 feet after a missed
approach

2) Hold segment of five minutes (decision phase to divert to the alternate airport)
3) Climb to optimum cruise altitude and fly to the alternate at economy cruise

4) Perform a normal descent

5) Perform an instrument approach

6) Land with 30 minutes of fuel based on low cruise power at 5,000 feet.

Small Aircraft Runway Length Analysis Tool (version 2.0.1)
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Default Landing Weights in SARLAT are Reported as the Percent of Maximumnizs”
Landing Weight (PMALW)

Wianding = BOW + NBAA,,,, + PAY

Wianding  SARLAT landing weight (Ibs.)
BOW Basic operating empty weight (Ibs.)

NBAA;,.,, NBAA reserve fuel weight (Ibs.)
PAY Payload weight (Ibs.)

ﬂflanding

PMALW =
WaaLw

PMALW Percent of maximum allowable landing weight (dim)

 Payload is estimated using the average passenger load
200 Ibs. per passenger and pilot

Small Aircraft Runway Length Analysis Tool (version 2.0.1)



Go to the Table of Contents

Uncorrected Landing Distance (feet)

Landing Weight Affects Landing Distance

3600 i I
—<—Sea Level

—2—3000 feet
—+— 6000 feet

3400

3200

Cessna Citation M2

3000

2800 - Minimum
Landing
_ Weight
6,500 Ibs.

o]

2600

2400
Maximum
2200 Landing 1
5 Weight
2000, 10,700 Ibs. |

1800
Landing Weight (Ibs)

Y7/~ VIRGINIA TECH

Spread of Landing
Distance with
Weight (difference
between maximum
and minimum
landing weight)

43% at sea level
55% at 3,000 feet
73% at 6,000 feet
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Number of Passengers and Pilots Assumed in

Landing Weight Calculations

Cessna Citation M2
Cessna Citation Mustang
Cessna CitationJet 1
Cessna CitationJet 1 Plus
Cirrus SF50

Phenom 100EV

Cessna CitationJet 2
Honda Jet 420 Elite
Cessna CitationJet 3
Cessna CitationJet 4
Cessna Citation Bravo
Cessna 560 XL

Cessna Citation Sovereign Plus
Cessna Citation Latitude
Cessna Citation Longitude
Phenom 300

Cessna 560 Citation Ultra

I Pilots

| Average Passengers

Number of Passengers Plus Pilots

Note: The Cessna Citation CJ3 and CJ4 can be operated with a single pilot. However, they are normally operated with two pilots.
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Number of Passengers and Pilots Assumed in
Landing Weight Calculations
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Default Landing Weights (PMAWL) for Jet and Larg

Turboprop Aircraft in SARLAT
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Default Landing Weights (PMAWL) for Jet and Large
Turboprop Aircraft in SARLAT
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SARLAT Using the Default Landing Weight

Assumptlons 15-19% reduction
in landing distance
Temperatures are ISA + 15 deg. C. using SARLAT
3500 landing weights
W Sea Level " 3000 feet M 5000 feet |compared to
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Cessna Citation Sovereign+ at MALW Cessna Citation Sovereign+ SARLAT

Aircraft and Landing Weight Configuration
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