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Small Aircraft Runway Length Analysis Tool
Installation Instructions

Small Aircraft Runway Length Analysis Tool (SARLAT)

VIRGINIA TECH iy
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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.amazonaws.com/sarlat/
V1.2.8/SARLAT-1.2.8+Setup.exe

Step 2: Locate the downloaded file on your hard drive folder
SARLAT-1.2.8+Setup.exe

Step 3: Install the application
Double click on the SARLAT-1.2.8+Setup.exe file

Note: In Windows you do not need to have Administration privileges to install SARLAT
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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 0 F 1 v — v
;j _’ gy Cut « = x _i L New item ﬂ [#z) Open Bﬂ Select all
: w... Copy path T | Easy access v Edit Select none
Pin to Quick Copy Paste Move Copy Delete Rename New Properties ) O )
access |#] Paste shortcut to~ to~ - folder - & History 5 Invert selection
Clipboard Organize New Open Select
4N > atrani > AppData > Local » sarlat »
-~
= Name Date modified Type Size
s Quick access
app-1.1.3 12/17/2020 9:19 AM  File folder
@ Downloads ~ 2 %
packages 12/17/2020 9:19 AM  File folder
s =8 app 12/17/20209:19 AM  ICO File 37KB
= Pictures B SARLAT 12/17/20209:19 AM  Application 284 KB
Desktop =| SquirrelSetup 12/17/2020 9:19 AM  Text Document 2 KB
Low Boom 2019 Work (5] Update 12/17/2020 9:19 AM  Application ,784 KB
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Running the Small Aircraft Runway Length Analysis
Tool in 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 _
p executed from the -
Aggfctdlt Applications Panel &

in Windows i~

A “

Shortcut to RSARA2
0 Alarms & Clock

REDIM21(1) . ‘
Small Aircraft ;i
Runway Length § oo
Analysis Tool

©' Camera

l Casella

Application icon
installed on the .
ACM_GUI-  Casella DeSktOp B Connect

Shortcut (2) Applicatio... d O e
0 E
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Installation Instructions for Mac OS

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

Mac: https://atsl-software-downloads.s3.amazonaws.com/sarlat/
V1.2.8/SARLAT-1.2.8-x64.dmg

Step 2: Locate the downloaded file on your hard drive folder.
The file is an Apple Disk Image file called SARLAT-1.2.8.dmg

Step 3: Install the application
Double click on the SARLAT-1.2.8.dmg file on the Mac OS
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Installation Instructions for Mac OS (2)

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

Step 5: Click Open in the security = » 7
warning allowing the SARLAT L — s

application to run in your Computer\

“SARLAT" is an app downloaded from the
9 Internet. Are you sure you want to open it?

Step 6: If necessary, allow the 9 (o) (o
SARLAT application dialog in the —
Security & Privacy inside the TN s s iy

Systems Preferences e et

V] ly g a b
@ > eees System Preferences
i @ B o
Allow apps downloaded from:
Genera Desktop & Dock Mission Language Security
Screen Saver Control & Region & Privacy -
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Running the Small Aircraft Runway Length Analysis
Tool in Mac OS after Installation

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

O O % 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

4= Q@fr

SARLAT Application Icon
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Small Aircraft Runway Length Analysis Tool

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 connection to the Internet or a server

Windows 10 Operating System

Mac OS 10.14.6 Operating System

= Small Aircraft Runway Leng alysis Tool (SARLAT)
= Small Aircraft Runway Length Analysis Tool (SARLAT)

Small Aircraft Runway Length Analysis Tool (SARLAT)

VIRGINIA TECH OEiTRARE R

Small Aircraft Runway Length Analysis Tool (SARLAT)

VIRGINIA TECH OFiTAAIREORT
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Using the Small Aircraft Runway Length
Analysis Tool
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Small Aircraft Runway Length Analysis Tool

Menu Structure and Interface

Home Small Aircraft Runway Length Analysis Tool (SARLAT)

e Small Aircraft Runway Length Analysis Tool (SARLAT)

Runway Design

Runway Evaluation Validation

Runway Design Validation
Mission Range vs Useful Load

VIRGINIA TECH

DELTA AIRPORT
CONSULTANTS, INC.

Step 1: Expand the left side
viewport anytime to access

all Small Aircraft Runway

Length Analysis Tool analysis
methods .

) ( Runway Design Validation )

Mooney M20J

Alternate Method: Select one

of the four methods in the Home
screen of the Small Aircraft Runway
Length Analysis Tool
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General Information About the Model

The Small Aircraft Runway Length
Analysis Tool has four modes of

operation described below: Home
Runway Evaluation
Analysis modes: >
a) Evaluation of an existing runway Runway Design
b) Design of a new runway Runway Evaluation Validation
* Validation modes: >
a) Evaluation of an existing runway Runway Design Validation

b) Design of a new runway Mission Range vs Useful Load

« Use the Analysis Modes to evaluate or design a new runway
« Use the Validation Modes to validate and visualize the runway
performance of individual aircraft for a set of airport conditions

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Small Aircraft Runway Length Analysis
Tool: Aircraft Database

Detailed information for 42 General Aviation aircraft
iIncluding twenty-eight piston-powered aircraft, nine
turboprop-powered aircraft, and five turbofan-powered
aircraft. The aircraft selected represent the most
commonly used aircraft in the United States Aircraft
Reqistry.

« Twenty-eight piston-powered aircraft (including two LSA)

* Nine turboprop-powered aircraft

« Two Light Sport Aircraft (LSA)

* Five twin-engine turbofan aircraft

ACRP 03-54: Small Aircraft Runway Length Analysis Tool



Runway Evaluation Mode

Objective: Determine if a group of aircraft
can safely operate from an existing runway
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Runway Evaluation Mode

Objective:
To evaluate if a given aircraft fleet can operate an
existing airport
Output Produced
Suitability of each aircraft to operate at the airport
Takeoff distances (dry and wet)

Landing distances (dry, wet, Part 135 dry, and Part
135 wet)

Aircraft useful load for the given runway length available
and airport conditions
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Runway Evaluation Mode

Home

Step 1: Select Runway

Runway Evaluation I

Evaluation mode

Step 2: Select a scenario
name

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

mix (expandable list)

Step 4: Enter the airport

Runway Design

eftiation Validation

SARLAT - Runway Evaluation

cenario

Name

Case1_QRG

Runway Design Validation

Mission Range vs Useful Load

/

Aircraft Mix
Piston
Turboprop

Turbofan

| Total aircraft mix allocated:

00% Reset

environmental conditions

Step 5: Enter the runway
information

Environmental Factors

Pressure Altitude (Field Elevation) (ft)
2300

Specify the runway's pressure altitude (field elevation).

Air Temperature (F)

85

Specify the runway's mean daily maximum temperature of the hottest month of the year.
Wind Speed (kts)

0

Headwind is negative. Tailwind'is positive.

Step 6: Run the case

Runway Information

Runway Length (ft)

5500

Specify the current runway length.
Runway Gradient (%)

0.4

Downbhill is negative. Uphill is positive.
Surface Type

Paved

Load Scenario

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Runway Evaluation Mode (Aircraft Fleet Mix)

= SARLAT - Runway Evaluation Se|eCt the aIrCFaft ﬂeet m|X
(in percent) and expand

Scenario any of three engine groups
Name
MyScenario5
Specify the scenario name.

Aircraft Mix

I Piston
Aircraft Name Aircraft Mix (%)
Beechcraft 55 Baron 0
Beechcraft 58 Baron 15
Cessna 150 0

Piston aircraft group

Cessna 152 0 expanded
Cessna 172 Skyhawk 20
Cessna 177 Cardinal 0
Cessna 180 Skvwaaon 0

Load Scenario @ Save Scenario
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Runway Evaluation Output (Case 1)

Evaluation Pressure altitude = 2,300 feet

Conditions Runway length = 5,500 feet Runway Evaluation Conditions |
Design temperature = 85 deg. F.
Runway gradient = 0.4% Landing Suitability Table
Surface = paved Includes 14 CFR Part

135 Landing Checks

| Takeoff Weights and !
Useful Load Constraints Casel_QRG °

Runway Takeoff and Landing Restrictions
Pressure Altitude: 2300 ft Air Temperature: F Wind Speed: 0 kts Runway Length: 5500 ft Gradient: 0.4 % Surface Type: Paved

r \l Landing at Maximum Landing Weight
Takeoff Weight (Useful Load) v
Aircraft Name Aircraft Mix No Correction Part 135 Eligible Part 135
Dry Wet Dry Wet Dry Wet Dry Wet
Piston
Beechcraft 58 Baron 40% 5400 lbs 5400 lbs
Cessna 172 Skyhawk 30% 2300 Ibs 2300 lbs
Turboprop
Beechcraft King Air 350ER 10% 14932 lbs 12872 Ibs
Jet
Cessna 560 XL 20% 20200 lbs 19841 Ibs

Export table to Excel Copy table to Clipboard
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Runway Evaluation Output (Case 1)

Evaluation Pressure altitude = 2,300 feet Provides the operational

- Runway length = 5,500 feet : .
Conditions  pocian temperature = 85 deg. F. weight restrictions for each

Runway gradient = 0.4% aircraft
Surface = paved

Aircraft useful load is

Casel_QRG
@ reported as output
Runway Takeoff and Landing Restrictions
Pressure Altitude: 2300 ft ~ Air Temperature: 85 F  Wind Speed: 0 kts . .
Runway Length: 5500 ft Gradient: 0.4 % Surface Type: Paved 4- Runway EValuatlon Condltlons
Takeoff Weight (Useful Load
Aircraft Name Aircraft Mix
Dry Wet

L Piston

Beechcraft 58 2% 5400 Ibs 5400 Ibs The Beechcraft Baron 58 can operate

aren from the runway at 100% useful load

Cessna 172 30% 2300 Ibs 2300 lbs

Skyhawk
e The Beechcraft King Air 350ER can

e 10% 14932 Ibs 220 le— ope(rjgt_e at 74% useful load in dry runway

conditions.

—Jat

N o 50300 Ibs pr—— Can operate _a_t 41% useful load in wet

runway conditions.
Export table to Excel Copy table to Clipboard
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Mission Range vs. Useful Load Tradeoff (Case 1)

Evaluation Pressure altitude = 2,300 feet Provides information to translate
Conditions  Runway length = 5,500 feet useful load to mission range
Design temperature = 85 deg. F.
Runway gradient = 0.4% Output for
Surface = paved Case 1 (King Takeoff Weight (Useful Load)
Air 350ER)
Home V7. A A3 Dry Wet
ACRP Project 03-54: Turboprop
Runway Evaluation Small Aircraft Runway Length Analysis Tool
. Beechcraft King . 14932 Ibs 12872 lbs
Runway Design Air 350ER 10%

Runway Evaluation Validation

l

Runway Design Validation

Mission Range vs Useful Load 1 — Mission Range (nm) Maximum Number of

P Useful Load (%)
assengers

e T i Ao 100 10 50.4
g inia Tech and Déta 4 0 m 23c
Select the Mission Range 200 10 56.4
: 300 10 61.5
Document Link — o — =
1000 10 87.0
The Beechcraft King Air 350ER can takeoff at 1316 10 97.4
74% useful load in dry runway conditions. 100 10 100.0
The King Air B350ER can fly 10 passengers 600 = - e
nm with useful load of 74%. 1700 7 100.0
The King Air B350ER is limited to 41% useful 1800 6 100.0
load (can take 10 passengers for less than 100 1900 5 100.0
2223 3 100.0

nm).
) All values in the table assume two pilots and 30 Ibs of luggage for each pilot
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Runway Evaluation Output (Case 1)

Evaluation Pressure altitude = 2,300 feet .
Conchfens Runway length = 5,500 feet La_ndlr_]_g table shows
Design temperature = 85 deg. F. suitability to operate at
H —_ 0 . .
Runway gradient = 0.4% maximum allowable landing
Surface = paved _
weight
Casel_QRG °
Runway?akeoff and Landing Restrictions Runway Evaluation ConditiOnS ’
Landing at Maximum Landing Weight The Beechcraft Baron 58 can land in

dry or wet runway conditions at

Aircraft Name Aircraft Mix | No Correction Part 135 Eligible Part 135 i . .
maximum allowable landing weight

Dry Wet Dry Wet Dry We

Piston

Beechcraft 58

Baron 40% The Cessna Citation 560 XL can land in

o dry and wet runway conditions.

gsjigfv;n 30% The aircraft cannot operate if 14 CFR
Part 135 standard criteria is used

UELLZLLED (landing distance is 60% of the runway

Beechcraft King 10% length available)

AIFSSOER The aircraft van operate if Part 135

Jet Eligible requirements are used (landing

: : "
Cocara 560 XL o gi/s;iallgtc);lee ;s 80% of the runway length
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Runway Evaluation Output (Case 1)

Evaluation Pressure altitude = 2,300 feet
e ea— Runway length = 5,500 feet
Design temperature = 85 deg. F.
Runway gradient = 0.4%
Surface = paved
Export table to Excel Copy table to Clipboard Export results to Excel or
Aircraft  Aircraft Operating tO the C“pboard
Aircraft FAA Type Engine Design Approach  Weight Empty
Name Designator Type Group Category Category Weight
(ADG) (AAC) (OEW)
Piston
Beechcraft BE58 Piston B T 4000 lbs . .
58 Baron Aircraft table with general
. information about each
essna ]
172 C172 Piston A S 1419 Ibs
Skyhawk
Wi Aircraft grouped in three
Beechcraft 0 =
K;egCA(i:rra B350 Turboprop Il B L 10385 Ibs englne Categorles
350ER
Pilatus PC
12 NG PC12 Turboprop Il B S 6173 Ibs
Socata
TBM7 Turboprop A S 4050 lbs
TBM 700

ACRP 03-54: Small Aircraft Runway Length Analysis Tool



Runway Design Mode

Objective:

To estimate the unconstrained runway length required
by the proposed aircraft fleet

Output Produced
Takeoff runway distance requirements (dry and wet)

Landing runway distance requirements (dry, wet, Part
135 dry and Part 135 wet)

ACRP 03-54: Small Aircraft Runway Length Analysis Tool




Runway Design Mode

Objective: Determine the runway length
needed for a fleet of aircraft

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Runway Design Mode

LAT - Runway Design

|

mOde Runway Design I Name

Myscenario4

Step 1: Select Runway Hori - Step 2: Name your
DeS|gn Runway Evaluation Scenario / ScenarlO

Runway Evaluation Validation )
Specify the scenario name.

Runway Design Validation

ep 3 Seec | I al C a Mission Range vs Useful Load I.c a IX
[ ll | Ie Piston
i > |UIb0p|Op

( select All ( Reset

Environmental Factors

Pressure Altitude (Field Elevation) (ft)

Step 4: Enter the airport ! 2300
envi ron mental Cond itions Specify the runway's pressure altitude (field elevation)

Air Temperature (F)
90

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

Wind Speed (kts)
0

Headwind is negative. Tailwind is positive.

Step 5: Enter the runway > Runway Information
grade and surface e rin 09

Downhill is negative. Uphill is positive.

Surface Type

Paved
Step 6: Select the output :
. > Output Options
options
Show runway length requirements on chart

Step 7: Run the case | Load scenari o @ |

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Runway Design Output (1)

Pressure altitude = 2,300 feet
Design temperature = 90 deg. F.
Useful load = 90% turbofan and
turboprop, 100% for piston
Wind speed = 0 knots

Runway gradient = 0%

Design
Conditions

MyScenario4

Runway Length Requirements

specified operating conditions.

6960 ft of runway is required to allow all aircraft in the fleet mix to be fully accommodated in the full range of

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

Required Runway Length (ft)

Export chart to PNG

I Takeoff - Dry Takeoff - Wet [l Landing - Dry M Landing - Wet
3865 |
Beechcraft 58 Baron
2802 | 8222
:
Cessna 182 Skylane y
1501726
3509 ]
Cirrus SR 20
2881 13313
60 {
: - : = 3
3368
Pilatus PC 12 NG
2441 12807
4537
Cessna 560 XL
3544 4076
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

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

 The critical aircraft is
indicated with a vertical
line (red)

« The Beechcraft King
Air B350ER is the
critical aircraft

Runway Design
Conditions

6,960-foot runway needed
(wet pavement)
6,052-foot runway needed
(dry pavement)

ACRP 03-54: Small Aircraft Runway Length Analysis Tool



Design
Conditions

Runway Design Output (2)

Pressure altitude = 2,3

00 feet

Design temperature = 90 deg. F.

Useful load = 90% jets, 100% others

Wind speed = 0 knots
Runway gradient = 0%

Aircraft Name

Piston

Beechcraft 58 Baron
Cessna 182 Skylane
Turboprop

Beechcraft King Air 350ER
Pilatus PC 12 NG

Jet

Cessna 560 XL

Useful Load (%)

100

100

60

90

90

Takeoff distance output

* Provides a table output of runway
length requirements for each

aircraft

« Two takeoff conditions provided
(wet/dry)

« Multiple landing conditions
provided (wet, dry and Part 135)

=

Takeoff (ft)

Dry Wet Dry
3865 4445 2802
1885 2168 1501
5120 5888 2931
3368 3873 2441
4537 5218 3544

No Correction

Wet

3222

1726

3371

2807

4076

=

Landing (ft)

Part 135 Eligible Part 135
Dry Wet Dry Wet
4191 4820

-, . 0
Landing distance output il

Ry
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Runway Evaluation Validation Mode

Objective:
Provides a graphical depiction of aircraft takeoff weight
and runway length required for various design
parameters (temperature, runway grade, and wind
speed)

Output Produced
Plot of runway length versus takeoff weight

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Runway Evaluation Validation Mode

Step 1: Select Runway Dry and Wet pavement
Evaluation Validation conditions are reported
mode / \
\ wy su B200 - Beechcraft B200 King Air

I- D — I Temperature: 41 F - Wind Speed: 0 kts - Runway Gradient: 0 %

Runway Design Validation Dry

Plot shows the aircraft
takeoff weight and runway

length required for selected
airport environmental

conditions
Step 2: Select the aircraft and

airport conditions (Temperature, S
Wind Speed and Gradient) to be
considered in the runway

evaluation.

Takeoff Weight (Ibs)
Takeoff Weight (Ibs)

3,500 4,000 4,500 5,000 5,500 6,000
Required Runway Length (ft) Requwred Runway Length (ft)

Temperature: 41 F Wind Speed: 0 kts

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Runway Design Validation Mode

Objective:

Provides a graphical depiction of aircraft takeoff weight
and runway length required for various design
parameters (temperature, runway grade, and useful load

Output Produced
Plot of runway length versus takeoff weight

ACRP 03-54: Small Aircraft Runway Length Analysis Tool



A
Runway Design Validation Mode

Dry and Wet pavement
conditions are reported
Step 1: Select Runway 7 N

Design Validation mode

SARLAT - Runway Design Validation

nway Evaluation

Phenom3 - Phenom 300
Useful Load: 100 % - Wind Speed: 0 kts - Runway Gradient: 0 %

nway Design

nway Evaluation Validation

ofl» » » I
cflc £ £ o
3

nway Design Validation

,/I

Wet

7,000

Plot shows the required runway
length as a function of pressure
altitude and airfield temperature

7000t

Step 2: Select the aircraft and airport & <
conditions (Useful Load, Wind g % o
Speed and Gradient) to be

considered in the runway design.

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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SARLAT Tool Takeoff Runway Length Reports

For turbofan and turboprop aircraft weighing 12,500 Ibs or
more, we report Accelerate and Stop Distance (ASD)

For turboprop aircraft weighing less than 12,500 lbs, we
report Takeoff Distance to Clear a 50-foot Obstacle

For multi-engine, piston-powered aircraft, we report
Accelerate and Stop Distance (ASD¥)

For single engine piston-powered aircraft, we report
Takeoff Distance to Clear a 50-foot Obstacle

* For AIP projects, use the takeoff charts included in Appendix D comparing
takeoff and accelerate-stop-distance for twin-engine piston aircraft.

* Twin engine, piston-powered aircraft are 5-15 times more prone to engine
failures compared to twi-engine turboprops.

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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SARLAT Tool Landing Runway Length Reports

For all types of aircraft, we report uncorrected dry pavement
landing distance

For all types of aircraft, we report wet pavement landing
distance (dry landing distance corrected)

For turbofan-powered aircraft operating under 14 CFR Part
135 rules, we report corrected dry pavement landing distance
(1.67 times the uncorrected dry landing distance)

For turbofan-powered aircraft operating under 14 CFR Part
135 rules, we report corrected wet pavement landing distance
(1.92 times the uncorrected dry landing distance)

For turboprop-powered aircraft operating under 14 CFR Part
135 rules, we report corrected dry pavement landing distance
(1.43 times the uncorrected dry landing distance)

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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SARLAT Tool Runway Length Input Limits

Temperature
(deg. Fahrenheit)

Pressure Altitude 0 None Most aircraft
(feet) performance data is
reported to 8,000 feet
altitude

-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

* Only for selected aircraft with such data in the Pilot Operating Handbook

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Infeasible Operating Conditions: Runway Evaluation Mode

" Pressure altitude = 5,900 feet
Example:
_ _ Runway length = 5,500 feet
« Demanding airport Design Conditions  Design temperature = 83 deg. F.
g
conditions Runway gradient = 0.4%
_ Surface = dry
« Some aircraft _ —
cann Ot o) p e rat e | Ru.nway Takeoff anfj Landing Restrictions |
Pressure Altitude: 5900 ft Air Temperature: 83 F Wind Speed: 0 kts Runway Length: 5500 ft Gradient: 0.4 %
frOm a 5 y 500 ft. Surface Type: Paved
ru nway at 90 d eg . Landing at Maximum La
. Takeoff Weight (Useful Load)
Fa h ren h e |t Aircraft Name  Aircraft Mix No Correction Part 135 Elig
temperature with a 2 et D e Py
. Piston
practical useful t
Beechcraft 58 16% 5400 lbs 4832 lbs
Ioad Baron
Cessna 172 20% 2300 Ibs 2300 lbs
Skyhawk )

Aircraft with red cross Turboprop

i 11163 lbs
mark_cannot op_erate L | Beccheniting 15% [ >
the airport conditions . : oA 10045 Ths
pr0V|ded Pilatus PC 12 NG 15%

Socata TBM 700 15% 0579 Ibs 0579 bs
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Infeasible Operating Conditions: Runway Design Mode

Runway Length Requirements

5664 ft of runway is required to operate the selected aircraft mix.

|
E xa m p I e | | Pressure Altitude: 9000 ft Alr Temperature: 90 F Wind Speed: 0 kts Gradient: 0 % Surface Type: Paved
K Landing - Part 135 Landing - Part 135 Wet

- Demanding T
airport design R
conditions

* 9000 feet

pressure altitude

* 90 deg. F. design
temperature

Export chart to PNG

Aircraft not reported in Alreraft Name Error
Beechcraft 58 Baron Temperature is above maximum takeoff temperature.

bar plot cannot operate

. . Cessna 182 Skylane Altitude is above maximum takeoff altitude.

at the airport design ,
Cessna 182 Skylane Altitude is above maximum takeoff altitude.

Cond ItIOnS Beechcraft King Air 350ER Temperature is above maximum takeoff temperature.
Cessna 560 XL Temperature is above maximum takeoff temperature.
Cessna 560 XL Altitude is above maximum takeoff altitude.

ACRP 03-54: Small Aircraft Runway Length Analysis Tool
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Mission Range versus Useful Load Tables

Objective:
lllustrate the tradeoffs between the maximum number of
passengers carried, mission range and useful load
Output Produced

Tables with mission range, number of passengers and
useful load for each aircraft

Mission range and useful load tables are presented for
Large aircraft with maximum takeoff weights equal or
greater than 12,500 Ibs.

Tables are presented for the Beechcraft King Air B350,
Beechcraft King Air B200, Cessna Citation 560 XLS,
Embraer Phenom 300, and Cessna Citationdet 3

ACRP 03-54: Small Aircraft Runway Length Analysis Tool



Mission Range versus Payload Tables

= Small Aircraft Runway Length Analysis Tool (SARLAT)

et Small Aircraft Runway Length Analysis Tool (SARLAT)

Runway Design

Runway Evaluation Validation

Runway Design Validation
Mission Range vs Useful Load

T VIRGINIA TECH it

Step 1: Select the Mission ACRP Project 03-54:

range vs. useful load

Small Aircraft Runway Length Analysis Tool

Tables are presented for:

- Beechcraft King Air B350, - i
- Beechcraft King Air B200, e -
. . .~ —MTSSion Range versuSUSeful Lodd Tables
- Cessna Citation 560 XLS, : e AP il
’I.(. 7 A -
- Embraer Phenom 300, and N R Coniatis
Cessna CitationJet 3 Step 2: Mission range vs. useful load

document opens in your browser

ACRP 03-54 - Small Aircraft Runway Length Analysis Tool
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Range vs Useful Load Table for Beechcraft B350ER

Table assumes a full load of passengers except when mission range requires off loading
passengers to carry more fuel.

For example: a mission range of 300 nm carrying 10 passengers is equivalent to
61.5% useful load for this aircraft.

Maximum Number of Useful Load (%)

Mission Range (nm)

Passengers

100 10 50.4
150 10 53.5
200 10 56.4
300 ~—0u| 10 ——% 615
600 10 73.7
1000 10 87.0
1316 10 97.4
1400 10 100.0
1500 9 100.0
1600 8 100.0
1700 7 100.0
1800 6 100.0
1900 5 100.0
2223 3 100.0

All values in the table assume two pilots and 30 |bs of luggage for each pilot
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Runway Evaluation Example

= SARLAT - Runway Evaluation Critical Aircraft
Piston is the Beechcraft B350ER
Turboprop
Turbofan Design Conditions

5,500 foot runway
2,130 ft. pressure altitude

—— : 85 deg. F. design temperature
Pressure Altitude (Field Elevation) (ft)

2130 0 % effective grade
Specify the runway's pressure altitude (field elevation). Ze ro Wlnd

Environmental Factors

Air Temperature (F)

85

Specify the runway's mean daily maximum temperature of the hottest month of the year.
Wind Speed (kts)

0

Headwind is negative. Tailwind is positive.

Runway Information

Runway Length (ft)
5500
Specify the current runway length.

Beechcraft King Air B350ER

Runway Gradient (%)
0.0
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Runway Evaluation Output

Runway Takeoff and Landing Restrictions

Pressure Altitude: 2130 ft Air Temperature: 85 F Wind Speed: 0 kts Runway Length: 5500 ft Gradient: 0.0 % Surface Type: Paved

Landing at Maximum Landing Weight
. . . Takeoff Weight (Useful Load)
Aircraft Name Aircraft Mix No Correction Part 135 Eligible Part 135
Dry Wet Dry Wet Dry Wet Dry Wet
Turboprop
Beechcraft King Air 350ER 100% 15688 Ibs 13664 lbs
Export table to Excel Copy table to Clipboard

» The Beechcraft King Air B350ER can operate at 87% useful load from the 5,500-
foot runway, 2130-foot pressure altitude, 0.0% gradient and 85 deg. Fahrenheit

« The aircraft can operate at 54% useful load from the 5,500-foot runway under the
same conditions

» Of interest to the airport design team if how many passengers and mission
range can be flown with 87% and 54% useful load
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Runway Evaluation Output: Converting Useful
Load to Mission Range

Landing at Maximum Landing Weight
. . . Takeoff Weight (Useful Load)
Aircraft Name Aircraft Mix No Correction Part 135 Eligible Part 135
Dry Wet Dry Wet Dry Wet Dry Wet
Turboprop
Beechcraft King Air 350ER 100% 15688 Ibs 13664 lbs

Maximum Number of

Useful Load (%)

Mission Range (nm)

Passengers
100 10 50.4
150 10 53.5
200 10 56.4
300 10 61.5
600 10 73.7
1000 10 87.0

Beechcraft King Air B350ER mission range vs useful load table

» The King Air B350ER can fly 165 nm and 10 passengers with a useful load of 54%
94%

« The King Air B350ER can fly 1,000 nm and 10 passengers with a useful load of
87%
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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
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Providing Feedback to Improve the SARLAT Tool

We welcome your feedback
Please contact:

Nick Hinze (nhinze@yvt.edu)
Senior Research Associate
Air Transportation Systems Lab

or

Dr. Antonio Trani (vuela@yvt.edu)
Director

Air Transportation Systems Lab
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