WEIGHT & BALANCE

SPREADSHEET GUIDENCE

This is a brief step-by-step screen shot guide to using
the new BMAA weight and balance spreadsheet
(AW/028 Issue 11).

If you have any questions
please contact the BMAA Technical Office
01869 336006



The Spreadsheet can be downloaded from the BMAA
website
www.bmaa.org

Click Information Library > Aircraft Technical Information
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Forms for Technical Applications and Recording
Aircraft Data Sheets define the aircraft state against which a Permit to Fly is issued.
Type Approval Data sheets for Type Approved aircraft (inc. MPDs)
Type Acceptance Data sheets for Type Accepted aircraft
Homebuilt Aircraft Data sheets for Amateur Built aircraft (inc. MPDs)
Modifications Find out more information about the requirements and processes for making modifications to aircraft
Repairs Find out more information about the requirements and processes for repairing alrcraft.
CAA Mandatory Permit Directives (MPDs) direct link to the CAA website.
Miscellaneous MPDs for all types
Powerplant MPDs for all types

Syndicate Aircraft Survey 2018
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There are two versions:
XIs works on older versions of MS Excel (2003 and earlier)
XIsx works on later MS Excel, Apple and Android devices
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BMAA TECHNICAL OFFICE DOCUMENTS FOR AIRCRAFT
OWNERS AND INSPECTORS

Forms for Technical Applications and Recording

Click the link to open the file.

AW 001 Issue 28 Permit Revalidation Application AW 022 Issue7 Homebuilt Aircraft Project Registration
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If you get a warning message, ensure you enable editing
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Inventory, Wheel Weights & Empty CG
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Part 2: Balance
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Seat types: Fixed, Adjustable & Weight Dependent
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Passenger: Repeat the last step in order to activate the
passenger cell, again you have the option to choose fixed,
adjustable of weight dependent positions.
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If applicable to the type activate the Maximum Occupant Load cell by
clicking on it. Note this is used when the maximum cockpit weight is less
than the maximum combined seat & baggage limits. For example the
C42 can have 120kgq in either seat, but the overall cockpit limit is only
172kg (not 240kg!). The aircraft data sheet should provide the data.

If the type is not limited, like the Skyranger, then there is no need to
activate this function in the Spreadsheet, you can leave it greyed out.
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Miscellaneous Items: This is will mainly be used for

baggage capacity, again you
before being able to use it

need to activate the function

aw_028_9_w_cg.xlsx - Microsoft Excel

Home Insert Formulas Data Review View Add-Ins Acrobat

Page Layout

& cut

53 copy ~
Paste

Clipboard
Ca4

- Format Painter

Arial

-

Font

B mi

=" Wrap Text
~_l-1H=.w:_we

Alignment

Center

fcellaneous 1

Styles - -

Cells

A

: c i

F

G Jl

J K L

AD

AF

fixed position seat N

position from datum [mm] I:l

AG

Cel Insert Delete Format

AH

X AutoSum *

(8] Fin -

(2 Clear ~

Al

£
Sort &
Filter

Editing

Al

#

% Find &

Select *

AK

AL

B

9
i@

101
102
103

104

]

* maximum {combined) occupant load [kg]

fuel tanks position from

datum [mm]

description
(optional)

capacity
[litres]

tank 1 | ][
tank 2 [ I

maximum load
[kal
i miscellanemus1l" H

no miscellaneous 1 (dick to change]
miscellaneous 1

aircraft

miscellaneous position from

datum [mm]

description
(optional)

B E—
) E— T T E—
-

W 4 » W[ weight (1 0f1) | Balance (1 of 2) ./ Balance (2 of 2) ./’ Trade-Off Phcard Calculator %

4

Il | »

Ready | &3 |




Weight & CG limitations:
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Weight Dependent CG Limitations:

A limited number of types, such as the C42, have variable
CG limits depending upon the MAUW/MTOW. The
spreadsheet can accomodate such scenarios.

As previous first you need to activate the function by
clicking or tapping on the section. Then additional CG
limits become available. Enter the values with reference
to the aircraft data sheet.

Be sure to match the correct CG limits to the
corresponding MAUW limit. For example in the case of
the C42:

MAUW Aft CG Limit  Forward CG Limit
472.5kg 560mm 366mm
<450kg 560mm 350mm

Finally click on the Balance 2 of 2 tab to see the results




Part 3: Result

The spreadsheet will
indicate (Y or N) whether

weight and balance

empty weight [kg]
position from datum [ ]

this aircraft is within the balance requirements of the TADS / HADS

K

this aircraft COMPLIES with the balance requirements of the TADS | HADS

siﬁned: date: inspector no.

the aircraft remains within
— limitations in all legal
loading condition.

The spreadsheet provides a

breakdown of the most
forward and most aft loading
scenarios.

In this case the result is

by 13.32%

In this case the results are

outside by some margin.

Naturally this would warrant
iInvestigation to determine

summary
most aft cg position
cg positien [ ] 0.23
weight [kg] 450.0
fraction of cg range [%] 13.32
inside / outside cg range 47
cglimt[ ] o1
item | load position[ |
tank 1 60.0 [litre] -0.29
Baggage 10.0 [ka] -0.29
pilot 120.0 [kg] 0.15
passenger 1.8 [kg] 0.15
most forward cg position
cg position [ ] 0.33
weight [kg] 3300
fracfinn af mo ranmne 1021 an an
be 1~ L Y ) TmAm mEEn = -~ ——
most aft cg position
cg position [ ] 0.23
weight [kg] 450.0
fraction of cg range [%] 40.04
inside / outside cg range outside ‘*
cglimt[ ] 0.25
item | load position [ ] ‘
tank 1 60.0 [litre] 029
Baggage 10.0 [kg] -0.29
pilot 120.0 [ka] 0.15
passenger 1.8 [kg] 0.15
most forward cg position
cg positien [ ] 0.33
weight [ka] 3300
fraction of cg range [%] 60.00
inside / outside cg range outside
cglimit[ ] 0.3
item | load position [ ] ‘
pilot 55.0 [ka] 0.15
passenger 0.0 [kag] 0.15
tank 1 0.0 [litre] 029
Baggage 0.0 [kag] -0.29
summary
most aft cg position most aft cg position (heavy)
cg position [ ] 0.24 cg position [ ] 0.23
weight [kg] 400.0 weight [kg] 450.0
fraction of cg range [%] 23.30 fraction of cg range [%] 13.32
inside / outside cg range inside / outside cg range
cglimt[ ] 0.19 cglimt[ ] 021
item | load position [ ] item ‘ load position [ ]
tank 1 60.0 [litre] 029 tank 1 60.0 [litre] 0.29
Baggage 10.0 [kg] -0.29 Baggage 10.0 [ka] -0.29
pilot 71.5 [kal 0.15 pilot 120.0 [ka] 0.15
passenger 0.0 [kal 015 passenger 1.8 [ka] 0.15
most forward cg position most forward cg position (heavy)
cg position[ ] 0.33 cg position [ ] 0.299
weight [kg] 3300 weeight [kg] 400.0
fraction of cg range [%] 3333 fraction of cg range [%] 41.00
inside / outside cg range inside / outside cg range
cglimt[ ] 0.4 cglimt] ] 0.36
item | load position [ ] item ‘ load position [ ]
pilot 55.0 [ka] 0.15 pilot 120.0 [ka] 0.15
passenger 0.0 [kal 015 passenger 5.0 [kg] 0.15
tank 1 0.0 [litre] -0.29 tank 1 0.0 [litre] -0.29
Baggage 0.0 [ka] -0.29 Baggage 0.0 [kg] -0.29

the cause.

Variable CG Limits:

With variable CG limitations,
the spreadsheet will return
results for both MAUW
figures specified, this case
472.5kg (heavy condition)
and 450kg (light condition)

**Don’t forget to sign and date the report**




Part 4: Fuel Trade-off Placard
If the aircraft can be loaded over the MAUW, then a Fuel
Trade-off Placard must be produced.

HOE 100 (=) v

; AD18 B ﬁrq . D ‘ E M N (8] P Q R S T U \'} w X Y I
2

3

:é [__FUEL LIMITATIONS PLACARD __| Type the NC reg into the top

7 .

L_GBWAM | of the table. Then fill out the

11 MTOW fhe] [ 40 Cockpit Weight [kg] | Max Fuel Load [iires] .

: i ! — other red cells with the

e Tt i Occupant Loas b [ 172 e 7 . .

e —— appropriate figures.
18] \ Cockpit Load Increment [k [[ 5 1 140 43

;8 Max FuelLoad [ka] [ 432 | 131 Jra ialow eofgim

g ; Max Cockpit Load [kg] | 182 ] . ]

- v Finally decide on the weight
divisions required (resolution)

29 .

; and the table will be

produced.

36

§7< » ¥ [ Weight (1 0f1)  Balnce (1 of 2)  Balance (2 of 2) | Trade-Off Placard  Calcultor 4[4 — _ | '
Ready | 73 | EH|O & 100 (= {} o
; Change the size of the table

§ |' — by altering the Cockpit Load

8 G-BMAA

13 MTOW [kg% I 450 I Cockpit Weight [kg] | Max Fuel Load [itres] / I n C re m e nt n u m be r. Iowe r )

Empty Weight [kg] 275 174 1 ) ... -

L e - value increases divisions,

1? ‘Max Baggage Load [kg] 10 i ;13 . .

13 \ Cockpit Load Increment [k] | 2 1l ‘ ::5 ;é h Ig h e r n u m be r g |VeS fewe r.

20 Max FuelLoadka] [ 432 | 158 )

g; Max Cockpit Load [kg] | 182 | 1:«3 ii L
23 Max Fuel + Cockpit Load [kg] [ 2252 | 152 31

p o el o Generally 5 works well, for

128

& an aircraft with large tanks

30 133 1 . .

: = (like CT range) it would be

x I best to use a figure of 10.

:7 » [ Weight (1 of 1) ~ Balnce (1 of 2) " Balance (2 of 2) | Trade-Off Placard .~ Calculator 2 1l ] -
Ready | 23 |

PLACARDING & LOGBOOK:

Do not forget to make a logbook entry with the wheel weights
and empty CG location. All placards must be updated. Finally
the report (all pages) must be submitted to the

BMAA Tech Office for checking and final approval.
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